. ags. -

. das,

. - 1690-1693; Jour.
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241, . [Hydrogenation of Coal and Heavy Oils
for Production of Airplane Fuels.] Génie civil, vol.
114, 1939, pp. 214-216, 234-237. .

Recent progress is shown and statistical data ave
given on the production of synthetic fuels in France.
The economic organization of a synthetie-fuel industry
is outiined. '

242, - [Synthetic and Substitute Fuels for In-
ternal-Combustion Motors.] Chim. et ind., vol. 44,
1940, pp. 465-470: Chem. Zentralb., 1941, I, p, 1629;
Chem. Abs., vol. 37, 1943, p.  2907.

Present-day accomplishments and trends in the pro-
duction of synthetic-hydroearbon fuels—hydrogenation,
catalytie eracking, polymerization, isomerization, alkyl-
ation, Fischer process, and addition of PbEt.—are out-
lined in a lecture. : .

243, [The Complex Coal-Chemistry-Petro-

" leum.] Chim. et ind., vol. 45, 1941. pp. 331~554 ; Chem.

Abs., vol. 86, 1942, p. 3025. E B .
At the Etablissements Kuhlmann ‘in Pas-de-Calais

gases containing CH, are heated -with 0, and steam

in the presence of active Ni on a refractory support

(the catalytic activity Jasts for more than 1 ¥r.) ac-

cording to the equations CH,+-0.3 0.-=CO-+2H. and-

OH,4-H:0=CO+3H.. Gives other references to coal-

hydrogenation processes. IR o

244, [Production of Methanol and Its Deriva-
tives, Formaldehyde, Hexamethylenetetramine,
Resins, ete.] Chim. et ind,, vol. 43.-Speeial No., 4213,

1941; Chem. Zentralb., 1042, I, p. 4187 Chem, Abs,

.Yol. 37,1943, p. 2715, . R
245. ———. ' Program’ for Synthetic. and Substitute
Fuels. Jour. See. Auto, Eng., vol. 15,-1942, p..265.:
Discusses use of peat for fuel in France. Includes
some remarks concerning the production and -utiliza-
tion of: alcohol and synthetic‘ga§oline.' B
- [Some Aspects'of»ihve Fuel” Industry,
Conversion of Methane Into Carbon Moxoxide and
Hydrogen by the Action of Steam in Presence of

Catalysts.] Chim. et ind., vol. 52, 1944, pp. 158-154:

Chem. Abs., vol. 40, 1946, p. 2958, . o
Brief description of method and precautions required.
247, -
*  'Chim. et ind.,
vol. 42,1948, p. 6096

Topreplace‘i impqri‘ed i)etroleul‘n products,Jubrkaht‘s.

can be obtained from anthracene oil, rosin“oil;. shale

oil, low-temperature tar, and coal (by hydrogenation -

or by Fischer-Tropsch synthesis). . The development

" of vegetable-oil -production in North Africa will pro-

vide open-chain material for Friedel-Crafts: syntheses
on- a CuH, nucleus, and - the chemieal or. electrical
polymerization of;C;H,.can also. vield lubricants, ' ;
248, BERTHELOT, "C., a¥Dp - Hor, ' M. Carburants de
synthése et de remplacement. H. Dunod, Payis,

“carburants de sypthése. H. Dunod, Paris, 369 oD
Chem. Abs;, vol. 32, 1938, D.-4312,° R c

Reviewed in Bull. assoc. chimm,, vol. 55, 1035, p. 208+
'Coal Carbonization, vol. 4, 1938, p, 50. - T -

250. BErTHELOT, D., AND GAUDECHON. H. [Photochemi:  »

cal Synthesis of Carbohydrates From Carbon Di-
oxide and Water.]. Compt. rend;, vol. 150, 1910, pp.
Soc. Chem. Ind.’ (London), vol, 20,

1910, p. 904. e . L
Oxides-of G and witer vapor have been made to
react with each other by means of the light of the Hg . :

vapor lamp. CO and O: produce a-small imount of
CO:, while the latter gas yields CO- when exposed. to
the rays in' the presence of P, CO: and H: give H.O
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[Synthetic and Substitute Lubricants.]
,0'1. 53,.1945, bp. 160-106; Chem.‘Abs.. .

1936, ‘350‘pp.;:q1v]em.- ‘Abs., vol. 31,1937, p: 241 - - :
Technique et économie nouvelles :des
.2

- catalyst. containing 209 of Co (prepared by precipi-

. bons Which Originate in Gasoline Synthesis Acq?#d‘

- i BN

and HCHO.
and CO.

. 251, BerrmELor, M. [Chemical Effects of the Sileps .

HCHO can be made directly from )

Electric Discharge.] Compt. rend., vol. 126, 1808,
- Pp. 561-567, 567-575, 609-616, G16-627; Jour, Chem,

Soc., vol. 1, 1898, pp. 393-396.

Various miixtures of CO and H. were subjected to !
the action of the silent discharge. Some carbohydrafeg -
of the general formula (CH.O)n were obtained.

252, [Chemical Equilibrinm Between Hydre-
gen and the Oxides of Carbon.] Ann. chim. phys,, -
ser. 7, vol. 14, 1898, pp. 170-16; Jour. Chem. Soe, -
vol. 2, 1899, p, 286. o . iy
CO: when heated at high temperatures is partly dis. -+

sociated into CO and Q... In the presence of G or B,

the O, thus liberated is employed in oxidizing this ele. -

ment, and further dissociation of CO: must take place’
to preserve the equilibrium. When a mixture of Co, -
and M. is raised to a high temperature, equilibrium ig -
established, not between the binary systems (CO,+-H:)
and ,(CO+4H:0) but between the more complicateq -

system {(n-a) CO.4a (CO--0)] resulting from the .

_partial dissociation of CQO. and that produced by the
partial dissociation of steam [(m-B) H.O4B

H.+0)] and a further complication results from

the * dissociation . of CO ‘which . reacts as--follows:

[pCO=(p-2) CO4CO:+C]. This explanation is based

on the observed behavior-of these compounds at high

. temperatures, each of them dissociating.in the manper
indicated, independent of the presence of thé others, '

253. - - [Generation of Hrdrocarbons by Metal-
lic Carbides.]: Compt. rend., vol. 132, 1901, pp. 281-

. 2803 Jour. Chem.. Soc., voL-1, 1901, p. 245, ¢ .- - -

" - _'Mentions or Qiscusses following carbides ; Acetylides,

'+ 'Na, Li, Ca, Ag, Al, Mn, Ce,La, Y, and U. o
254, .-~ [Study -of “Chemical 'Reactions.] 'Anm.-
. chim. phys., voL 6, 1905, (8), p. 183; Compt. rend,, .

. Yol.-140, 1905, pp. 903~914 ; Jour. Chem. Soe.; vol. 88, .
1905, (2), p. 308A. e i EEE
Attempt was made to.cause’the direct synthesis .

C+2H.=CH, by passing H. . through - quartz tubes’.
" heated t0 1,300°, Results were negative although Boné -
and Jerdan had effected the direct synthesis at 1,200

over pure-sugar C (abs. 296). . ~ .. . s
- -255. BERTHELOT, M, A, I/Industrie des combustibles -
liquides. Part 2. Les Carburants de synthése.
Gauthier-Villars- & Cie, Paris, 42 pp.; Chewm. Abs.
‘ vol. 30, 1986, pr8ITL. ¢ o TR e
" - 'BEvER, M.B. See abs. 2562,

256. Bruamis, G, L. Synthetic Petrolenm. . 1950, XV, ;
92 pp.; Nature (review), v0l. 166, 1950, p. 624. '
.- Object of this booklet about synthetic gasoline is 't
arouse the interest-of laymen, manufacturers; chemists
- and engineers, and‘the Government of India to the vital
importance of building up a key industry on- nation
lines ecomparable with what. has already bee
America, Britain, Germany, and Japan: ) v
56a. BHATTACHARYTA, S. axp Rao, B. C. 8. 0x0
Process. I Srnthesis o Propionaldehyde From'
, Bthylene, Carbon Monoxide and Hydrogen in the Gas: 7
. Phase in“the Presence of Cobalt Catalysts at High
Pressures.. Jour. Sci. “Ind. Research (India), vol
A1 B, 1952, pp. §0-81; British Abs., 1932, B IL,p. 794
. In preparing propionaldehyde by the Oxo Process, <L
. the optimum conditions are: A gas mixture of CHo 3
CO, and H. (1:1:1),.150°, 150 atm. (3 hr.), and & %

tating ijpp; nitrate solution with K-COs)
" BILycEvIc, P. ' Sée abs. 2433,
257. BrLiig, R. Studies on’ Solid Paraffin. Hydrocar-

on kigselgu!lf-

" Also gives considerable ‘space

‘.. ol 24; 1980, np. 2106,
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= osygen Plant, Tron and”
nage Oxygen PlaBt. R
Tm\iol.gﬁs. 1948, pp. 733189,
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ported by the opinions of oil-industry executives, leads
to the conclusion that the time is not ripe for Govern-
. ment intervention in the fuel program. The oil industry

itself is eapable of supplying all the fuel needed for any

and every purpose. So extraordinarily rapid is the

progress of technical development, commercial plants

erected now for the production of synthetic fuels would

be obsolescent before they could even be built, .

268. Braxp, W. F., axp Unr, W. C. - Bureau of Mines
Asks Thirty Million ‘Dollars More for Synthetic

Liquid Fuels Research. Petrol. Processing, vol. 2,

1947, pp. $5-87. :

Comments on the bill recently introducéd in the
Senate by Senator O°Mahoney extending the Bureau of
Mines program of research on synthefic liquid fuels.
Presents abstracts from the progress.report recently
made by the Secretary of the Interior and a tabulated
summary of actual and estimated expenditures for the
years 1945 to 1948, inclusive. .

. Brascuezyk. G, Sce nbs. 1498, .
269. Brass, K. '[Influence of Raw Materials on the
* Synthesis of Fatty Acids.} - Ferte u. Seifen, vol. 31,
1944, pp. 221-223: Chens Abs.. vol. 42, 1948, D §7T3.
Discusses produetion of synthetic fatty acids by the
' paraffin-oxidation process, with refs,
. 270, Brarcmrorp. J. W, - Oxygen Replaces Air in Water-
Gas Process. Chem. Eng. News. vol. 28, 1950, p. 1022,

Abstraet of paper. presented at the chemical confer-

ence of the Aim. Gas Assocn; Operation is desceribed of
a. 360-tan/day, Q: plant built for the DuPont-Co., by

Linde -Air’ Products -Co.. together with several me- .=
The rate of . feed to the gener- -
" ators in gemeral was low, although in 1 test the flow
T No'loss inn product .~

chanical blue-gas sets.

averaged 2,000 cu. ft. win. for 45 hr,
quality at this high rate of gasification is reported:as

- compared with-the normal rate, which is about 256 .- .

.7 lower. - At normal operating conditions the units used
. about 23.7:10. of coke, 243 cu. fr. 0f O, and 32.4 Ib. of

- steam to make a million.cu. £t. of water gas. “The use- .,

of O: for this process appears to be decidedly advantage-
ous because of the increase in capacity. it permits. as
well as from the standpoint of fuel consumption and
_ maintenance ‘of equipment, - It seems probable that
“Jalmost any kind: of fuel ¢an be used and almost any
. " type of gas maker be modified to use Oz, PN
Bruvan P.°. Se¢abs, 215, i ORoar s
271, BLUMENTRAL, L, M. Activated-Carbon Produé-
T.7 . tiom 'in  Geérmany During, the War.
Rept. 1181, 1947, 21 pp.; PB 85143, o . )
General reviéw of German’developments in’the pro--
duction and uses of activated C in such-fields as.gas-

7 mask C,” C-depolarizer .for. dry “cells, purification ‘of

water, -deoiling of boiler condensate, industrial vapor

.. and gas adsorption,' and. regenérated céllulose fiber - : -

. containing . active "C.. The -production capaecity . of

‘plants had: inereased fiom a:total of 990 tons in 1939 -

" 10 1,377'tons per month in 1944. A list of trade names

is. appended. . Particular. attention was - paid.to the .~

¢ use of gas-adsorption carbons in the Fischer-Tropsch
. Syntbesis.. ' A. higher recovety of C:Hs- was achieved
by increasing the size of adsorbers and by the use ‘of
"..special gas-adsorption. carbons, TS and SK identical
with "type' G used in ‘gas -masks.
supersorbon, 4 mm., 400 gm. ‘per 1., was found to be
50-60%. more effective than supersorbon’ T for ‘this
application. - SK carbon also. was. found to. be very
- effective in the adsorption of C:H: 'and of CH,. . Puri-
fication -of gas for the Fischer-Tropsch process can
be: carried ‘out as follows: H.S is" removed, “then: a

. ture to remove gum-forming hydrocarbons; - dienes,
indenes, and stable cyclic S compounds. The super-
> sorbon. is regenerated by the Bayer procedure -and
Hquid-aromatic fuel obtained in this manner.  Labile
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FIAT XFinal .-
- lars, —

SE, an.improved -~

s compounds such as COS are then eliminated by
purifying with alkaline Fe hydroxide at 150°-800°_
Continnous use of the Fischer-Tropsch catalyst for

6-7 months is insured by this treatment of the gas,

wgaichalowers the S content to less than 0.1 gm. Per
m? : - :

‘ Brrupov, A, P. See abs. 2772, 2774,

272. BOpr, W. [Gaseous and Solid-Fuel Substitutes,]
Przegiad gorniczo-hutniczy, vol. 29, 1937, pp. 383~
397; Chem. Zentralb;; 1937, IL, p. 4142; Chem. Abs,,

. Yol. 33, 1939, p. 6020: X

" Review of use of motor fuels coming from sources

other than petrolewn. ‘

273. [Production of Synthetic Benzine From
Coal.] Przeglad Tech., vol, 77, 1938, pp. 277-286;
Chem. Abs., vol. 38, 1939, p. 9589, - :
Review. .

274, . [Progress in the Technique of Liquefac- = °

tion of Coal.) Przeglad gorniczo-hutniezy,: vol. 30,

19388, pp. 67-78; Chem. Zentralb.; 1938, I1, p. 2873; °

Chem. Abs., vol. 34, 1940, p. G041.

Review of the developiment of bydrogenation, low-

temperature carbonization. exiraction (nethod of

Pott and Broche), the Japanese hydrogenation ‘process,

and the synthesis of hydroearbons from- CO and H: by

the methods ‘of Fischer-Tropsch, of Robinson-Bindley, -

and of'the 1. G. Farbenindustrie A-G. Considers costs
of individual methods. o :

‘275, [Srnthetic Motor. Fuel in Poland and
Austrias}. Przemysl Naftowy, vol. 13, 1938,.pp. 311~
“818; Chem. Zentrall.. 1939, I, p. 864, -

. Hydrogenation and’ synthésis motor fuel and their
- nse,’ T O S TR AIv e oo R

276,

-Pp. 112-121. - Chem. -Zentralb., 1940, I, p. 811, -
Report on the presént status of the production of -

..liquid fuels from coal and recent improvements in:the

hydrogenation and synthesis processes. o
Boccareppa, M. See abs, 2390, . o
~ ‘Bocrarova, E, M. See abs, 725,

277. ‘BocHanova, E. M., sNp Dorcov, B. N.- | [Synthesis - 7

of- Formaldehyde From Water Gas.)] Jour. Gen.

Vs -Chem. (U. §: 8. R.); vol. 4, 1934, pp. 145~152; Chem.

' Abs.; vol. 28, 1934, p, 5211,

- Best. results ‘of .0.5-1.29% Ch.0 ‘wéré obtained with--

4MgO.Mn:0; catalyst at-400° and 150 atm. _bressure. -

- [Synthesis of -Higher- Alcohols From .
.- Water Gas Under Pressure.. 1.] Compt. rend. acad. .

-sei U.R. 8. 'S, vol. 8, 1934, pp. 115-118 (in English, © 7

;PP 118-120) ; Chem. Abs. vol: 28, 1934, p. 6698, -

-octyl). Syntheses' were carried on in a circulation -
apparatus with 4:1: capacity at a temperature. of
"850°—450° ‘and with a falling (220-150 atm. ). ‘or con-

- stant . (220 atm.) pressure and a: space velocity of

5,000-6,000. ' In every case, 300 cc. of the-catalyzer in

~..the form of shavings was used.. The optimum ratjo - -
0f CO : H:'was about 1 :'1; “Zn aluminates -gave-un-- .

satisfactory results. The substitution of Na for K
-compleétely citts down the yield of oil. The group: of -

- | catalyzers (4Zn0.PbO, 4Zn0.Pb0.Zn (OK):, 4Zn0.PbO. .

0.2Zn(0K): and * 4Z10.Pb0.0.2Zn (0K )..C40) .- gave
very low yields for all attainable temperatures. Alka-

: . line-Zn vanadates, 4Zn0.V:0.KOH and 8Zn0.V;0.EOH,
. treatment with supersorbon follows at room tempera-

gave the best results. -An increase in percentage of

- Zn lowers the yield. A decrease in V.0, content from :
- 84249 to 8.06% lowers the yield of oil from 41 to 17%.
© [278. BocHAROVA, E.. M., ‘Doxrgov, B. N., Axp PETROVA,

X. N }[Synthesis of Higher Alcohols From Water

[Progress in the Field ‘of “Coal “Hydro-"'
-genation.] . Przeglad gorniczo-hutniczy, vol. 31,2939,

GO and “H.:react under. pressure. with. -alkalized -
MeOH catalyzers to give a condensate - consisting -
.nainly of a mixture of various alcohols (from Me.to -

) nder Pressure. II.] Jour. "Chem. 'Ir'xfl.
- ((;%S S.US. R.), vol. 12, 19335, pp. 1249-12557 anl'h?
3 Chem. Abs., 1936, B, p. 404; Chem, Abs., vol. 30, 1936,
p. 2171
: : tus used is the same as that for MeOH syu-
o mﬁslzg,a ;lelt,the catalyst is more alkaline, and. the rlate
B of gas flow is slower,:but the temperature ’i.,h]:g her
(400°—125°) than for MeOH. The pressure is 220 .itllll.
A ratio of Hx 1 CO of close to 1 ; 1 is best. ’(02 tends
Eo accumulate in recirculated gases. Zn—} c:z'ltaéyitﬁ
) are better -than Zn-Al ‘ones, but the best 35 bénq.. r
(0K)5.0.1V:0:. The total yield of aleohols is G(i, 00 ﬁ
=} whieh 85% is MeOH, The others are EtQH. PrOH,
B iso-PrOH, BuQH, and iso-BuOH. N . N
P ., 1anova, B. M. Dorcov, B. N.. axp Proxnc
. 281?0\712?02. M. [Srntbesis of Higher Al.coho]sv E"):o‘x'n
Water Gas Under Pressure. IIT.] Xhim. Ty el'do,,o
Topliva, vol. 6, 1935, pR. 663-6507 Cheni. Zentralb..
1936, I1, p. 4254; Chem. Abs., vol. 30"1936’1 .pl. S:.-i_c.
" §yntheses of higher alcohols were secomplis }e(_ in
thS‘Fischel- circulating apparatus of 4.‘1-1‘ c‘,‘p"cf,t-f' at
350°—423°, 220 atm. pressure, \.\'1t11 a \olumetix_L_\i%
locity of the order.G,800-8.400 (time of contact. ...().:)—..f
sec.) and & duration of 1 hr. 'In all csxses 300 ml. .o
catalyst were unsed. The mixture of CQ and H: Wgs
taken in the proportion 1 : 1,.as this was found to be
_best in previous experiments, (Sce abs. 278')7 The'b.eslt;,
catalyst was found to be $Zn0.A1(0K)s 0.1-V 20, whie

./m.2 of gas.” The total content of alcohol hi::_her,
'gl?n/l{l l.ZéeOH irzx’ the condensate was found to be-35%,
along with 609 MeQH: Quuliratwel_\: the aqueons. -
condensate consists of: MeOH, EtQH, iso-PrOH, and
" “the. oily Jayer of C;H.OH and a mixture of C‘HVOH’H
mainly jso-BuOH. ;22vefs.> -« - oo o
. 281, BocHaRov4s, E. M., DoLeov, BN, Ifmnov;x;x. N,
AND YATSKOVSEAYA, N. S. '[Synthesis of- Alcohols

Pressure. : 3
“. Apalysis of . the Condensaté.] Khim. . Trerdogo

1938, p. 1431. :

investigated: and rechecked. 20 refs. -

K. I, AND PETROVA, Y. N. [Synthesis of Higher Al-

cohols - From- Carbon Dioxide. and’ Hydrogen Under

pp. 1107-1121; Chem. Abs,, vol. 82, 1988, p. 4518. -
" This “method was described previousiy.: The syn-
thesis was carried out.at 350°—425° at a constant pres-
sure of 220 atm: The previously described catalysts,

)

for the synthesis of higher alcohols than MeQH .was:
1

0! ; catalyst was 266 cm./l- of catalyst/hr
1 ualtiléztig?tanalys{s ‘of thecondensaté disclosed th
Dresence of considerable amounts of MeOH and 5% of
the azeotropie mixture’of iso-PrOH, Pr0:
WOH. 17refs. . - -

YN,
‘Gas Under Pressure. ‘IL.] - See abs. 279.: .

X Water Gas Under Pressure. IIL] ~See abs. 280.
Kocan, K. 1., anp Perrova, Y. N. [Synthesis of

Under Pressure. V.] Sec abs. 282, - '
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gives 47% of an oily layer with a yield of 225 ml of " -

: _High Molecu:ar Weight From-Water Gas Under
e Iv, ilecliecking“ of ‘'the.. Methods for "

Topliva, vol. 8, 1937, pp.. 533548 Chem. Abs., vql. 82,7
Existing methods for the analysis of (:hé.condgnsa‘teu .

; o B Suthety of Bigher A1 dynamie values for each reactio 1. dara
. iibrium and requisite auxiliary:thermal. data.

’ i roperti ) carbides shoyw -
", Pressure. V.] Khim, Tverdogo-Topliva, vol. §, 1937, -resulting thermal properties.of .the Cr carb!

8Zn0.A1(0H) 0.1 V.0:3K0H and vSZBO.Al(OH)a.Q:l'M
V:O;.O.l’( Mo()):. '3KOHs used. in’ the above synthesis. .
yielded water 70%, MeOH 25%, and higher alcohol 5% .
by weight of the condensate. The best CO: : H: ratio

H, and iso—

" “BocmaArova, E. M, Dorgov, B, N, and’ Px_goxﬁo-
Rova, Z. M. -[Synthesis of Higher Aleohols From. -

Boomarova, E. M., Doreoy, B. N, anxp Kan--

Higher Alcohols From Carbon Dioxide and Hydrogen
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- Bocmarova, E. M., Dorcoy, B. N., PETROVA, .
AND Ymsxo\’sﬁAYA. N. §. [Syothesis of AIcoh&ﬂs
of High Molecular Weight From ‘Water Gnsdqnfei
Pressure. I1V. Rechecking of the Methods fo
Analysis of the Condensate.] Sec abs. 281.

Bocuiror, L. See abs. 215.
Bopg, K, Sce abs. 2921. icati Do
283. Bonexporr, K. [Production, Application and
tection of .\Ieh)ano]. and Isopropyl Alcohol.} AII)OS’E'
Ztg., vol. 45. 1930, pp: 1141~1144 ; Chem. Abs., vol. 25.
1931, p. -166. o
e r “lier t
ss denling with both the earlier and presen
méﬁg&‘:%of marfufacture, their varjous uses, and
methods of detection," .
BoenExEr, E, R. Scc abs. 2285. fe
. cH), E., AND BoNHOEFFER, K. F. [Gaseous Re-
28?1“]?00;; of hcti\‘e Hydrogeni} Z‘tschr. ph,VSl’.ll.
Chem., vol. 119, 1926, pp. 385-399; Chem. Abs,, vol.
20, 1926, p. 3645, . o ]
Reactions of H. activated by luminous discharge

"have bheen studied semiqunntjtuti\rely for the following .

ances: Os H:0, Nz NH. Cl, HCL Br:,.HBr:
ZSBu_%Sté.‘uELI?Q (‘8, CO;, and CH.CL. The He behav fes. as
though ir.consisted of free atoms; with Q. it forms

i s § v small quan-
- dir H:0:, with CQ and CO: it forms sma L qu
‘ Siltlizcsu(':'f CH-0.  Theé halogens, which react very rap-

i ’ activ H is rapidly
idly, form H halides. The active form of E
13:;‘;" completely destroyed by HCL, HB}, H:Sii éllnj
CH,QCl, probably becaunse. of reactions like H} -
H--i-Ci. N., H.0, NHy; and CH, are indifferent. Sma

2y

ing T ive Hz: as
ities of Q: increased thg yield of act,ue. 2,05
: ;111’1:‘1'1 ?:111350 {ncrease the intensity of the Balmer spec

trum; but the other gases tried had no effect- N

B ¢xE, F.'S. . Equilibria in the Reduction of .-
'28%11531?;{:111111 Oxide by -Carbon, and: Their.Relation to ::

the Decarburization of Chromivm and Ferrochrome.

34 pp. ; Chem. Abs., vol. 38, 1944 . 3539. .
— =: 9C0;
4 i stepss (1) 301':0::!—130 : 20r;C:+ i
}(b‘}()a‘r%accggxal-l'2TCI:'=C:=13Cr:C:+1:JCO; (3) _a_Cx_;.»g=+
140r.Ci=27Cr,C+15C0; - (4) Cr.0:+8CrC=14Cr+

3C0. Describes apparatus. and methods for measur- -.

ing equilibria in these reaction- steps, and :thermo-
The

that each carbide is stable with respect to dissociation

into a lower carbide and C, into'a higher carbide and .
Cr, or into the elements at all temperatures below the
s i The intermediate-car-: -

- melti oint of tle carbide. nte ate ¢
E;ggliggliﬁewise stable with respect to-dissociation-into
the other ‘2 carbides.

" Cr:0s, Fea0i, Hz, and Si,

3 jce:the rapi hangre of
izer than Cr:0s, but in practice:the rapid exch
: rFl:eiI;x the reﬂili;g agent with Cr in: the metallic phase

‘the § i Cr:0s..
' about the same net effectiveness as for :
- %:é’hltlsﬂi:nand'Si are-unsatisfactory agents for. decarbu X
E L Ag T .. rizing Cr or ferrochrome. o RS
BocHAROVA, B. M., Dorgov, B. N., AND PETROVA, .~ "% =
N.  [Synthesis of Higher Alcohols From Water

—. " See absy 1729,

_BOGOYAVLENSKAYA, A. N. ¢ See-abs, 1806. -

BoGrOW, A. ~S¢c abs. 2174. .~
7 BogUSLAVSKL, I M. - See abs. 1671. -
< Bomm,H Seeabs. 1711, 1713, 1717, .

< BEEMANN, T See abs. 8052, 3058

" BOLLHORK, A. See abs. 1504. .
" BoLTus-GorUNEANT, M. Sce vabs.‘GSB.V:‘

Bureau of Mines Rept. of Investigations 3747, 1944, v

Reduction of Cr:0s by C involves 4 distinet revers-

n are derived from equi- -7 -

A theoretical: éonsidegation 1:3 :
i ization of Cr and ferrochrome by -
given-of the deca.rbunzat%(?:l;ﬂ 0O, is an effective rde@gbu'p'
h b H if me ‘are fur-
izing agent at 2,000°, particularly if means.ar % i

N gléll?gi f%‘r operat’ing (mder low CO partial pressures. -

: 22, The yield of alcohol fraction boiling 70°-95° ! . Magnetite, theoretically, is.a ‘more-effective decarbu-
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286. Borzav, W.

[New Oils and Compounds for Metal

Working.] Oel u. Kohle, vol. 39, 1943, pp. 416-418;
Chem. Zentralb., 1943, II, p. 1433 ; Chem. Abs., vol.

38, 1942, p. 1868. ’
Sulfonic acid. obtained from hydrocarbons of. the

Fischer-Tropsch synthesis, Fettsaure D and its deriva-

-tives, and Emulgator H and 1, are used for the pre-
paring of water-soluble cutting oils.
ucts of synthetic parafiin wax are proposed as emulsifi-
ers for the imanufacture of cutting oils and drawing
compounds. Emulgierwachs PS is Jess highly oxidized

than Emulgierwachs PHS, and Emulgierwachs PYSisa

saponified product.
Boxar, F.  See abs, 768, 3150, 3151, 3152,
Boxpy, H. F. See abs, 2731,

287. Boxg, W. A. Discussion on Catalrtic Reactions
at High Pressures. Proc. Roy. Soe.. vol. 127, A,

B B}‘RA}“HYOF :EISCHI*;R—TRQPSQH SYNTHESIS AND RELATED PROCESSES

Oxidation prod-

1930, pp. 240-2G7; British Chem. Abs, 1930, A, p. -

867. - R .
Reviews work in -the High-Pressure-Gas Research
-Laboratories at the Imperial -College during the last
3 yr. with special reference to the formation of
HCHO. MeOH, and CH, from.CO and Ha.,
ing a suitable catalyst and temperature any one of
.these 3 substances may be produced to the practical
exclusion of the other 2. Abdence of satisfactory
equilibrium- data in regard to the MeOH sruthesis
‘previous to' the -present series of investigations is
pointed out, and the extreme importance of determin-

ing the equilibrium constant. by approaching the.

equilibrinm from both sides is emphasized. Discusses

_errors due to the fact that at the high pressures used

]th‘e equilibrium -mixtures do not obey the sample gas

Jaws, . -

‘288,
Chem, Eng., (London) vol. 8, 1030, pp. 98-106 ; Chem.-

% ADs. vol: 26, 1982, 1. 1168,

© " Recent applications of pressure in promoting useful

chemical ‘changes- are reviewed with. particular em-
phasis on the synthesis of NH; and ‘catalyric syntheses

from CO and H. mixtures, The influence of pressure

" upon_ gaseous”explogions of CO-air and Hrair mix-

tures-and the N activation in CO-air explosions are

. also considered. Deseribesx and. illustrates. equipment;

“for-a high-pressure research laboratory.

: 289,
Oxidation. of Methane.

vol. 25,1981, p. 2968, ; . :
Studies on the slow cowbustion of C:H, showed that

It ha& now been

Formation. of ‘Methanol. by .the Direet’,
=idation ‘Nature, .vol. 127, 1931, p.-'.
481; Fuel, vol. 10, 1931, pp. 194-195: Chem. Abs., L :

: ks D SR -+ decomposition of the other 3, especially above §00°,

S . found -that direct oxidation.of CH. at 360° and 100 .

_.-the nitrite.; . .. .
- 280, .

atm. gives MeOH as the initial product. - In mixtures .

_+-of CH, and O: in .the ratio of 9: 1.the action was com-
< plete in a few minutes. ‘About 17% of the CH, that '

. -.was burned was recovered as MeOH, 0.6% -as CH:O,
- and -the remainder as GO, CO, and H.0. No'H: was

liberated, and not-even a trace of peroxide was formed.
.. The MeOH. was identified by conversion into. HOCs H; ..

CO:-Me and FNO:CoH.CO:Me and was estimated as

Initial Formation of Methyl Aleohol in
the. Oxidation of Methane. Nature, vol.

the suddenly cooled products 0.13% MeOH and 0.03% -
- HCHO. 'Not the faintest trace of peroxide formation
gglﬂdohe detected. - The MeOH is formed before the .

.. ‘Beeabs. 2815; 7

By select- -

. High-Pressure Reactions. Trins Tnst.

) ‘which actually becomes. opérativé at moderately high
. temperatures) as the result of the initial dissolution
- of ‘the hydrocarbon molecule, renders ‘it possible to
. th 136, 1935, ...
' ' p910; Chem. Abs., vol. 80, 1936, p./1785," - .
Explosions 6f 5 CH.--2 O: mixtures yielded among .

. breaking down directly into C and H., (¢) :combining
. with H: to form CH,, and that all.8 possibilities may

©.0.1% H:, not léss than 95% CH, results by miaintaining

e SRRCLE 10 stion o ¢ ! - eomposition is, withi 3 investi e
- the initial product was not a peroxide but either EtOH " Fosition is, within the range investigated, a surfac

. effect, a b 08 igof'a. iarly Yard-and
- .or some less-oxygenated. substance.  and the G deposited is of a peculiarly liard

291. BoxE, W. A., AXDp Arrvis, R. E. Slow Combug.
tion of Methane. Proc, Roy. Soc. (London), vol,
A1§é§ 1932, pp. 578-591; Chem. Abs., vol. 26, 1939, -
~p. 2697, :
Results. of this investigation and of that summarizeq i
in abs, 2445, demonstrate a case of direct hydrocarbop
oxidation, entirely uncomplicated by any sign of per-
oxidation, in which the most reactive mixture is that -
corresponding with the alcohol-forming proportions -
substantial quantities of MeOH have actually beeﬁ g
isolated in circumstances favoring its -stability ang
survival, that is, chiefly at high pressure. The resulty .-
: fulfil the predietions. of Bone’s hydroxylation theory,
292. Boxe, W. A., axp Cowarp, H. F. Direct Union “-
of Carbon and Hydrogen. I. Synthesis of Methane,
Jour. Chem. Soc., vol. 93, 1908, pp. 1975-1993; Proc.
Chem, Soc., vol. 24, 1908, p, 221; Chem. Abs., vol. 3,
1909, p. 8S7. o :
Sugar chareoal was purified by prolonged- ignition
indrr Cl first at 700° and-then at 1,100°. ~ The purity
. of the H: used was carefully tested. When-less than
0.1 gny, of the ¢harcoal is heatéd in a stream of pure, -
dry H: at 1,100°-1,200°, in an apparatus similar to
thatused by Bone and Jerdan, abs, 296, large quanti- ..
ties of CH, were forined. On 2 separate experiments -
the rields obtained were 73%¢. the remainder being lost
by unavoidable -oxidation or decomposition in contact.
with the walls of the poreelain tube. In 1 group of 4
- -experiments, 422 cm.® of CH, were obtained from 0.306
gm. of C.. Results of the experiments by Bone and
Jerdan showing the formation of CH, 'from its ele-
1ments are-fully confirmed.. .

293, — . Direct Union of Carbon and Hydrogen,
v 1L -Synthesis: of “Methane. ., Jour. Chem Sac., vol,
© 97, 1910, pp. 1219-1225: Proe, Chem. Soc.. 1910. vol,

-+ 26,p: 1375 Chein: Abs,-vol. 4, 1910; p. 2038, - - .- .

-From less than 0.03 gm. of purified sugar charcoal,
containing -not more .than .0.06%. ash and less than

it in &' stream of pure dry H: at 1,150° for 17-25 hr. .
- 294, . Thermal Decomposition of .Hydrocar-
. bons. I. "Methane, Ethane; Ethylene and Acetylene.
Jour. Chem, :Soc., vol. 93-94, 1908, pp. 1197-1225;
Proe. Chem. Soc., vol. 24; 1908; p. 167 ; Chem. Abs,
., vol. 2, 190S,.p. 8 ) ) R
Results of a systematic investigation of the modes-
of decomposition of ‘the 4 hydrocarbons 300°-1,200°
.were deseribed. . -CHy, which is by -far the most stable
of the 4 hydrocarbons, and a principal product of the

£
£

deconiposes for the main partinto. C and H..- “The de-

-lustrous type. - Decomposition of the other 3-hydrocar
‘bons. takes place chiefly.throughout the main body of,
the gas, with formation' of -large ‘quantities of CHj,
which is explained on the supposition that residues’
such as =CH and =CH: (which may be considered to:
" have ‘momentary . existence. during - the dissolution
‘process),-are. directly hydrogenized in an atmospher
“rich in He." Assumption of the momentary formation of
such residues (or thé tendency to.give rise to them, 3%

R
=%
%

formulate 2 rational scheme of the chief causes at
work-and their 'modes. of operation in each particular
case. It may be supposed that these residues are ca-
pable of («¢) forming H.C=CH. or. HC=CH as the
result of encounters  with ‘other. like -residues, ' (b)

be realized simultaneously in proportions dependent
on the temperature and the amount of H. present. .-

. BoNE, W. A., AXD GARDNER, J. B. Comparative
wgmdies 'of the Slow Combustion of Methane, Methyl
Alcohol, Formaldehyde, and _Formic Acid. _Px;.)oc:
Roy. Soc. (London), vel. 4154, 1936, pp. 2973284
Chem. Abs., vol. 30, 1936, p. 4461.

" he induction period in the slow combustion of CH,
gt 390°—420° (1) is mot influenced by preheating the
reactants or exposure of the reaptmg m.edmm to ultrn:
violetlight, (2) is lengthened by increasing the surface:
volume ratio of a §i0. reaction vqssel, (3) is §hortest
with a 2CH.,+0: medium, (4) is gl}argxctenzed by
the successive formation of small equilibrium amounts

. of MeOH and CH:O, and is greatly shortened by addi-
tions of either of them or of NO;, mar A
lengthened by additions of I. - The slow oxndatx?n o
MeOH was much faster and less inﬂuenced,b,\‘ the
60, surface than that of clHl; :;t 390".l elzpselé%\g ds ::;

reciable induction period but may ‘be speec 1
?)I;’psmall additions of CH;O or NQ.. 2Me01;1+0=..xs
the most reactive medinm, its end 1)1:(\(‘\1('L~‘_ being prin-
cipally steam and the oxides of C, with a high CO: COT
yatio. A still higher oxidation rate was found for.

" "CH:0, which showed no induction period even at 275°.

BCO-H as well ag performic acid anmd fm-mnldell,\'de
peroxide were formed as intermediate products. The
slowest oxidation rate was observed with’ HCO:H,; -
the gaseous end products being principally Cp. CQa,
steam, and He. The results for CH, are _exp}mned 0338
the basis of the hydroxykition theory. ';\.o sign of an-
initial peroxidation of the CH, was found in any of th‘e‘
experiments. ~ T : N R
296, BoxE,- W. A.. axp Jenoax, D. S. Direct Union
“of Carbon and Hydrogen, ~L. 1L, Jour. Chem. Soec.,:
© . vol. 71, 1897, pp. #1613 vol: 79, 1901, pp. 1042—1063. ‘
At a temperiture of about 1,200°, C unites directly

and (5) is markedly .
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‘Various Mixtures -of ‘Viking Natural Gas and Air,
Canadian’ Jour. Research, vol. 15, B, 1937, pp. 401~
413; Chem. Abs., vol. 32, 1938, p. 751. .
Mixtures of a natural gas, substantially CH,, and
air in various proportions were passed over cata)ys_ts,

and the effects of the variables, composition of mix-

ture, pressure, temperature, and space velocity were

determined. Similar experiments were made with
mixtures of CH. and air. Mixtures containing from

Jess than 3% to more than 139 of O: as air were

used.” The temperature range was 330°-500°, a_nd_the

pressure range 140-230 atm, MeOZXH was the prmgxpal
product, and yields as high as 7i% on the hg:sng of

C oxidized were obtained. -Cu.ias the Drineipal

catalyst used. Traces of S poisoned the catalyst very

effectively. The yield of useful products was found
to depend primarily on the catalyst, the O: concentra-
tion, and the temperature. The influence of the time
of reaction and the pressure was found to le slight.

Low yields of HCHO and HCOOH and high yields

of MeOH, when the oxidation was carried out under

pressure and with a deficiency of O. are exphca}:l@
on the basis of the hydroxylation theory. Formation
of peroxides was not observed. ) . ‘

300, Oxidation of Methane at Hirh Pressure.
1II. Experiments Using Pure Methane and Prin- .
cipally. Copper as Catalyst. - Canadian Jour. Re--
search, vol. 15, 3, 1937, pp. 414437 ; Chem. Abs., vol.~

32, 1938, p. 5L S ; g
‘Mixtures of CH, containing some N: andl O: were

passed over Cn and Ag catalysts. The effects of the .

variables, composition. of mixture. pressure, and teni- -

perature were determined. From 3-7% of O: was used
in various experiments at pressures from 140-220 atm.

‘at a temperature of 475°. The éffect on yields of ad-

with H to form CH. no C:H: or other unsaturated ' aitions of CO: to the mixture was determined. Yields:

hydrocarbons-being formed.
-sugar G in a pprcelain tube.
. BonHoOEFFER, K. F. Sec abs. 284.

H: was passed over pure

BoxtFiELy. Li W.~ §ce-abs.8151, 8162.°.° 7 © 7

297, Boomer, 1. H. Natural Gas. Sci. and Ind. Re-.
search ‘Council. Albertq,:Canada, 9th ,:\nn. «Rept‘,",”
1928, pp. 51-i8; Chem.-Abs., vol. 24, 1930, p. 4612,

Gas_from the Viking field, containing CH., -93%, .

. C:Hy, 8.5%, and N= 3%, has been used .as.a raw ma-

- terial for thermal decomposition’into C-black or low- .

boiling hidrocarbons.:: Direct oidation processes are ' “=

found to.be of little value, but conversion into-water

) ‘achiev i the gas for high-press .- 1 :
gas has been' achieved. . Use of:the gas for hiigh-1 e O o EL, And 5% Na at 323 and 1,700

sure sypthesis is considered, and attention is being
*-paid to the xyemoval of §; which is present in “large .
amount: T T B R

" .298. Boosen, E. H., Axp BroucHrox, J. W. . Oxidation .

of Methane at High Pressures.. ' I. Preliminar;_: Bx-
periments. . Canadian Jour. Research, ‘vol. 15, B,
1937, pp. 875-382; Chemn Abs.; ;
Mixtures-of O: and CH. at pressures 100—180‘;atm.
- were passed at various temperatures betweep.spo and
350° over various catalysts with the object of discover-

H,OH. Preliminary- esperiments indicated that-ox-
ide catalysts were relatively inactive. .
the hopealite variety promoted oxidation.viglently for

catalysts were found to be the most:desirable for the.
formation of CH,OH. 'O-natural gas (largely CH.)
ixture containing 7:3-7.5% O: were used: . A max-
imiim production ‘of CELOH was'found to be 2 function

ot HCOOH and HCHO were obtained, the former ap-
Pearing as HCOOCH: when Ag was the catalyst..
299, Booaer, E..H. Axp.Tmowmas, V.  Oxidation of

‘vob. 31, 1937, B, $502. ,

of the rate of flow of ‘the gas mixture. Small amounts -

Methane at High Pressqre.’ . Experiments With

“of MeOH up to 739 on the basis of C oxidized were-

~“obtained, Lint this is’ too Jow to he.of commercial im- - <.

port since the yield of MeOH calculated on the ba.sis

“of total C:is less than 5%.- O, loss in the conversion;
‘ranged from 50-10%. All the Q. entering the system
did not appear in the products, and nearly all experi- -
ments had’ Q. in the off gases. acti !
for the products observed based on Boine's hydroxyla-
tion theory and Norrish’s chain g-eactiou theory.

""301..BooMER, E. H., axp Mormis. H.-B. Hydrogen— -

- This suggests that the primiary step in the synthesis

. Carbon Dioxide Reaction.. Jour, Am. Chem. Soc., Yol
With an unsupported Zn-Cu—Al catalyst, a -gas mix-
‘1b, -pressure gave an effluent gas. containing 4% CO.

of MeOH from CO—H: involves the reduction.of CO:

‘and.the nature of the catalyst determines the extent

. and water gas gave appreciable amounts-of CO: 'This

suggests a new mechanism for the
M which
s iélg the -optium : conditions - for the. production of . h

Catalysts of .-

»: &-short time ‘and’ then became inactive. .Cu and Ag™ '

o

i e Gt AT i s e

1e synthesis of MeOH,
will be discussed later.. - - .. 07 )
. BooxeEr; B, H.; and Troxas, V. Osidation of
- ‘Methane at High Pressure. TII." Experiments'Wi’th]
Varionus Mixtures of Viking Natural Gas apq Air.
. See abs. 209, .. Ll R
. .ie——. Oxidation.of Méthane at High Pres- .
sure, III.. Experiments Using Pure Methane and:,
Principally Copper as Catalyst... Sce abs, 300.

302. Booner, B, H., Mosnts, H."E., ANDp AReuk, G H. ' ;
-Apparent Formation of Copper Carbonyl Nature, .- :
“vol. 129, 1932, p. 488; Chem, Abs,, vol. 26, 1982;p. 2032, . .

Apparent formation of Cu carbonyl was noted in the
synthesis of MeOH 'with -a. catalyst containing  Cu...

Reactions are offered. .

54, 1932, p..407; Cherh. Abs., vol. 26, 1932, p. 1180.... o

{ to which- the- résultant CO is hrdrogenated. - As the ..
activity of thie catalyst decreases the MeOH reaction .
" 'is most affected; experiments with this same catalyst . .-
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This fact offers a new view on the m‘echan'emb 4() the ‘ Zhur., No. 1 10 : ) » vol. 3 "“
s f 3 )
i l g .. No. 6, 1940, p. 110; Chem. Abs,, vol. G, ]942; .
03. Boora, N. Chemicals From Carbonization Gases. " Liqui action, ili Ag~ 240°--31 of synthine
303 N. F Iiquid fraction, boilin 2 00°, B

1. Separation of Methane .and Ethylene. II. vesidue -and the solid fraction requires 20% of ACl,

Treatment of Methane and Ethylene. Cok - i
. less-F 5 nd k . Coke Smoke- for cracking. - The solid-fracti il
uel Age, 1945, pp. 8§5-87, 112-114. is cracked with only 109 of A‘f&foﬁgiiéggeyi?g

CH, may he decomposed by the action of heat with of gasoline, -up to 48%, are obtained on cracking
7

or without catalysts. Natural gas and steam passed with 15% AlClL. The gasoline obtained, boiling 22°

over Fe, Ni, and Co oxides at 5,000 1b. and 560° ¢ ! D2

r Fe, Ni, and s at 5. ) 560°-600° C. - 150°, consists mearly exclust i affi ¥

ggg f@lﬁ,‘}‘c';% hyar (;cm'bon products. This process i not octane number of the 22"-550:ef11{13§<;§oc01:mi$& The’.
v satisfactory unless the raw material is tanes and hexanes is 8§, of the 50°-100° fractigg ;Ote ?é'

very cheaply obtained. The yield of preducts is only 73, and of the whole 22°-150° fraction it is
¥ & N
moderate under the best conditions so far found, CH, Borisova, G. P. See abs. 2169.
v

can be oxidized. For exampl q :
ple. the reaction CH.4- BoryMANK; W.  See abs. 2029, 2930, 2931, 2934, %

H.0—-»CO-+3H: has been used to produce the gas for

the Fischer-Tropsch synthesis: CH.+O,~>CH.OH and.  307. BoscH, C." [Problems of Comxercial Hydrogent: ]

CH,+0,2C0+2H;, the last reacti i i

- y a s on oceurring over ation Processes.] Chem. i 7

:txhle\h ca‘mll,\ sé: at températures of about 850°-1.200° C,, - : 1-10; Chem, Al}s.,- ‘_01.111283‘8;351;, I"vmi‘é‘i:‘w%# o

“sb'uthIe)Lgi uet again being useful for hydrocarbon Chem. Abs., 1934, B, p. 956, T ¢ Britis

: ses. ) - ' - Hydrogenation of N: to. NHi, GO to al i

. - Sce. abs. 1628. coal, petroleum, and tar to be;zine ns‘?iecs?ggleédag“i'

304, Boota, N., WiLkrxs, B. T., Jorrey, L. J., sxp Tep- the 1 G. Farbenindustrie A~—G. presented in an,
;z)ggﬁeil.t _i\.“ C:llfalytic Synthesis of Methane—Es- - oddress. o 7 ) n{
. ntal Work of the Fuel Research Station, Gas =~ 308 - Where There' 0 - :

A ] v Sty X . s a Wil ’ 1
Research Board, Copyright Pub. 21/11, 1048, 44 pp.; Ind. Chemist, vol. 10, 1934, pp. QBlb'Eli%es : WHY"

Chem. Abs;, vol. 43, 1949, p. 3169.

with ThO. an@ MgO have been used with water gas-H: problems arising during the development fr

mixtures of varied compositions. In a laboratory-

_ -per hr; at atmospheric pressure, the catalysts: k i
1 } 5 X | yst namely b3 N2
the conversion of over 99% of the CO in the pr?a:ellszh;ﬁg o st o gasciing. e princip

- “to be miaintained for long periods with space velocities

. '0£ 3,700 volumes of gas per volume catalyst space per : the development of suitable catalysts, and the selec
tructional mgxtgrjals,,of, high’ chemical

. hr. and at reaction temps. of 230°-350° 5 i
\ 5. of 250°-350°. The perform- ~ - tion -of - cons
ance of the catalysts was limited by a s]o“} Joss of ‘resistance. -

activity, -owing to poisoning by. S compounds in the-. '309. BosworTH, R. C. L. g}nfhet-c Fuel :E‘x n G
. - R, C. L. 8; ic Fuels From Car:
bon Monoxide and Hydrogen.. Australian Jour. Set

process gas and to deposition of C on the catalyst,  The = ¢

. effeet of the S compounds can be minimi
1pou: 4 inimized S 3 1=
Drocess gases confaining Jess than 0.00¢ grain S00 yol 5 1942, p. 26-83; Chem. Abs, vol: 87, 1943, 7.
: e deposition of C' on the catalyst L . N : )
-‘controlled by -suitable conditions in the preixu.a%?ox; 1(’; - Production of synthetic fuels by catalytic reduct

the catalyst, by the choice of suitab £ 1 )

tals > Je promoters and of CO with He. .
.- su ¥ : o< : ' ‘ . ¥
_supports, by the use of 3H::1CO ratio“in the.process- . 310, Bororrsex, E. [Studies of Catalysts.]

as, by iti . i
gas, by additions” of ‘moderate proportions. of water <« - Math. Naturvidensk., vol. B41, pt. 2, No. 7, 1938, . 28
" M 2= o o Oy y I
71, Water-gas- reaction..- The effect -of - MgCO,~ ant
R Mg0, alone and.as carriers for other catalysts,:on tha
; course of the water-gas reaction is studied at temperds:
. tures 3007—,800?. 2. CH, formation in CO-steam miXx:
. tures. Acatalyst obtained by precipitation from
nitrate solution forms CH, from CO-H.O mistures 2Ly
. ::j(zg::ﬁ‘eraéurﬁs at whict:h formation .of H: does not yet:
which -the.- . '8, Decomposition of CO in CO-steam mixtureil
_ catalyst was extended as a thin layer, - ° “the | . The catalyst described yields from this miture:

vapor to the process gas, and by effective re
. exothermic heat of reactionso that high. txennglv)gtl':g;futrlt’a: ;
in the catalyst bed are avoided. - Little, if any, ad- "~
_vantage appeared-to accrne from the use of Sd’gatm :
pressure... Results in a unit processing 200 cu, ft. ‘of.' -
-=gas per hr, were-in substantial agreement with those -
. in the laboratry iinit." The best ‘performance of “the .
 catalysts was ‘equivalent to about 2,200 ton CH per'w
ton of catalyst used in -experiments.in w : -

- : : . o " .Abridged version of a lecture b N
Ni catalysts supported on kieselgubr -and promoted ‘Academy of Science in which the ﬁ;)tx‘lfoih(?is::'g;‘s‘;g:%

79,

om  thy

457

> laboratory to the technical -sea]
seale apparatus with a throughput of 1 cu. ft. of gas ~ <¢arried out in the works of 1. G. %;gngfiht(ﬁsstg?f fj}es 3

MeOH{,

and of coal or tar to gasoline. The principal items:
£ $ . principal items
dealt with are the production and puriﬁcatign of H

%,

- Archs

- gas containing no CO. ~The reaction, séparating out—G{

"% "305.- Boresk K. ANp Szrv'Ro, M. G. Ba
Boreskov, G. K.;-ANp SLIN'Ko, ‘M. G." Basis:for.. . begins at 150° and is complete: at -190°-195°

QCal i
culation of Catalyst Apparatns for Reversible  Formic-acid formation in CO-steam mixture

Exoth i
g R.)?rvll;ilegrtv)\sgs%e/sio i%gg.,Appl. . Chem. (U..S, .., formation:can’ be regarded. as an intermediate
AL , No. 3 , DD. 377396 (English' " | of the water-gas reaction. 5. Ni ¢arbonyl as cataly

ii}lmmary) i Che. Abs,, vol. 38, 1944, p. 6135,
- 'Mathematical theoretical-design data.. It is shown ' . aq7 Bom
that for calculation of opti gn data. - It is shown - -.gy3, Bogp, p -
LaEh L SE .of optimum temperature. i . Bounouirp, O. - [Decompositi
- enough to know the apparent activation?energyeofltthies ! g bon.]

. Sge abs. 2583; < -

"..of determination of optimum tem: k )
perature ‘are pre- .. B &bl o
sented. Shows graphic ealculation m th ; ot - " When heate 50° '
. sent ethod - ) ’ 5 ith ch:
gggg; gﬁ,the catalyst»mns.‘s necessary. for v,cl?z{n?g?rtlegugllé.‘ R The Gecompotition. of GO, the 1
of contact under different heat-flow conditions. €O in the zas gradually increases, the reactio

of Gasoline from Paraffin Residues from Synthinein = = (CQs 61 vol,,.CO 39 vol), is-identical with th
C , , is-

the Presence of Aluminum Chloride. noe
rige. Neftyal tion o: action betW
] ty posi f the gas at the limit of the re 2y

: ‘ 0Z., VOl 2Q, }\’o. 12,1939, pp, 43-45; Khim, Referat. .. - CO and Co-oxide at the same temperature.

- hyride in Presence of Carbon.] 6% of Carbdigq‘

7 e cti i B : sence or Larbon. ompt.- rend.

| “forward reaction. Graphical and analytical methods -~ ~~ 128‘1.1:!.'899!.pp 824-825 ;- Jour. Chem.,Sog, woL.2, '111;?

. A g%

oal and wWith

C from the decomposition of CO, the proportio o]
- BorisEnko, A, 1. - Seeabs. 3413, 3414, - o more rapid with the chareoal than with the C.

306 - _ 3 ; <+ limit of [ W &S
806, Borisov, P. B., ANDp Evextova, M. S. [Production - '12 hr., ati?g i;zctgg;;:’is%i;l: a;g ofllxewggszzggl‘l"

12. . [Decomposition of Carbonic Anhydride B
tures and D

LI’fERATURE ABSTRACTS

o -

Ina gaseous system in equiliﬁriuni at all tempera-

ressures a relation exists between the con-

i ence of Carbon.} Compt, rend vol. 128, 1899,
e ! Y ¥ . 596,. centrate of the various gaseous phases In the case of

pP- 15241525 ; Jour: Chem. Soc., vol. 2, 1899, p-

Reaction between CO- and C at $00° and 925°
n studied. Different forms of C were used.

speed of re

action was greatest with wood charcoak
and least with bone black. As is the case at 650°,
at S00° the decomposition ceases when the composition
of the gaseous mixture is the same as that obtained

has
The

the system 2CO
depend on the

and agreement wi
be seen:

=CO0.+C the final equilibrium does not

initial state between 630° and 800°,
From an equation setup, the ratios of the concentrate of
CO and CO: at various temperatures may be calculated
th experimental determinations may

py the action of CO onNi or Co oxide at the same

tzmﬁerature, in this case, 750 of CO; and 93% of CO.

At 925° the proportion of CO: is 4%.

712-713 ; Jour. Chem. Soc., vol. 2, 1899, p- 593.

313. [Decomposition of Carbonic Oxide by
Metallic Oxides.] . Compt. rend., vol. 128, 1899, pD.
1522-1523 ; Bull. soc. ¢him., vol, 21, 1899, pp. 463163,

Femperature | GOz found| Calenlated | GO formd | Calleuilated

025°.

.

o6l | : 0.61 0.38 0.39
.07 .10 .93 .80

.04 .03 .9 .87

319.

When CO is decomposed at 200° in presence of oxide
of Ni or Co or of FE:Ou the amount of decomposition

depends on the time of reaction. The speed of reaction

at 800° is greater than at 650°. equilibrium being at-

tained in 2 hr.at the higher temperature and ‘only
_ g br. at the lower. In the presence of Ni or Co

at §00°, no further change oceurs aftersthe gaseous mix-

ture contains 7% of CO: and 93¢ of CO.
314.

after
oxide

. [Decamposition of - Carboni¢ Oxide in
Presence of Ferrie Oxide.] Compt. rend., vol. 128,
1899, pp. 98-101; Jour. Cheln. Sac.. vol: 2, 1§99, 1. 287.

\When finely divided ferric oxide is heated at 4453° in
sealed tubes with pure and dried GO, the decomposition
of thelatter isa function of the time and of the quantity

“of ferric oxide present. The quantity .of CO: formed

increases regulariy and eventually the decomposition is .
complete. Similar experiments are being made with' -
" Co and N1 oxides ap443° and with all'3 oxides at higher .

temperatures:. " - e e e
[Decomposition of Carhonic Ox

815,
865

ferric oxides, as in the jatter.case the amount of
_position’ increases with the qu
‘ with the time. -1n.all these case
deposited is-of the same order o

magnitude

‘mixed with the oxide, the Tesults are the same.
:_action appears to take place more slowly.

816, : ‘
Presence; of Meta] 0
1899, pp. 822824 ; Jour. Chem. Sec., \'on.
Decomposition of CO at 650° -in presen
1.0, and.Co:0: is a- function of the time

t. Whereas at 445° the decomposition

"CO, and 39% CO. ~ % .

1t has been shown that the reactio

e CO!

Q ‘again verify the formula given there.
18, - . - [Numerical Laws of Chemical
wrium.]. Oompt. rend., vol. 130;: 1900, D,
- Jour, Chem. Soc., vol. 2, 1900, p- 199: ‘

. When CO'is ] d over.heated Ni and Co,oxides at
445°, the rate of oxidation'is jpuch more rapid than with. -

oxide employed, - When a large ess of puriftied C is:.

[Decomposition” of. “Carbonie0xi \
Oxides.] . Compt.rend., vol. 12§,

92,1899, p. 417,
ce. of Fe:Os,
‘ang@ within
gértain limits depends on the quantity of metallic'oxide

foceeds' as a reversible reaction .in accordance with.-
dvhamical deduetions (see abs. 318). Bxperiments
tmospheric pressure are Now

ich are wholly in accord with' the Drevious results

ide. in '

"~ Presence of Metallic Oxides.}. Compt. yend,, vol. 1328, -
1899, pp. 307-309 ;. Jour.: Chem. "Soc..: vol.- 2,

1899,

decom-

antity of oxide used and
the -amount of G

‘as the

but the::

de: in.

is -com-

at 650° it is limited; and in° presence of C0:0s. "
ceases when the gaseous mixture con-

1o, [—Inﬂuéhce. of Pressure ifn Phe,nomenaqu o,
+.Chemical Equilibriom,] - Compt. rend,; vol. 131, 1800,
p. 12041206 ; Jour., Chem. Soc., vol, 2, 1901, p. 151,
n CQ=+G=200 .

“Bouikib-’

132-184; .

" 32l

vol. 2, 1901, p.

. . [Chemical Equilibria.] ~Ann. chim.
phys., ser. 7, vol(.HQ-;, 1901, pp: 5~85; Jour Chem. Sae.,
6.

Reésumé of earlier papers containing a full discussion
of the reversible reaction 200=2C0:4C. In the pres- .

ence of finely divided metallic substances such as Fe

heated at 445°, the velocity of the direct reaction is’ .-

-inereased without modifying the proportions of the

zaseous reagents in the final system when equilibrium

is attained. The
rium ratio CO:C

experiments prove that the equilib-
0. in contact with G is a function

of the temperature, and the results are in general agree-

systems.
320.

" ment with the laws respecting equilibria in gasequs

[Reduecing Action of Carbon on Metallic
Compounds.] Bull. soc. chim., ser. 3, vol. 25, 1901,

pp. 282-287 5 Jour. Chem. Soc., vol. 2, 1901, p. 314

- 'Reduction of metaliic compounds by heating with

pure- C. at temperatures. of. 445°-1,130° is not. due di-

ent. to start:the

- rectly to G but to CO, a‘n‘né‘e of which is always pres-

yeaction. ~The CO:-formed is. then

decomposed by G with the regeneration’of CO and'soan / )
_indefinitely. . The results. are in"accoxd with- the re- .

" action 2C0==C0:4-C. - B P SR
TReversible Reaction CO:4+Hex2CO+4-H:0.

= Bull sbc'. chim., vol.” 25,-1901; pp. 454489 Jour.. .

- Chem. Soc., vol. 2, 1901, p. 383, . s
Mixture. of ‘equal volumes-of dry CO. and H: was -

heated in a porcelain vessel.at $50° and 1,100°, and an"

analysis was ma

»with “Le. Chatell

-equilibrivm “of: gaseous mixtures.

de of the mixture of :CO:, CO, H, and

-aqueons vapor produced. ’ The results'agree fairly well |

er’s formula: (see abs. . 318) for- the
Pressute ‘hasino. i

¢ influence. on- the equilibrium since the-numbers of -
reacting -and’ produced molecules are equal. .The re- .

" action is of interest in connection with the manufacture: -
., of water gas... e T T

. L .* Bounpy, R:H. QSec‘abs.llsss.""
| Bowex, A.R.: See abs. 2368. .7

BOWMAN;

““ Boyp, O:AL See abs. 1428 "

7. See abs. 420b, 3642b.

-’82, Bon, J. _Petroleur -Industry. Has Definite Role.

‘in Synthetics

; ‘'mand and supply - will have:t
- fuels and imports. Although the amounts of oil ulti---~

Development. . Petrol. Refiner, vol. 252; 5

- No, 12, 1950, pp, T7-83. - = 0 B
/.. Barring unexpected developinents in atomic or ‘solar;
. energy, an anticipated gap

between domestic oil de-”
o be met by synthetic liquid:

' mately. recovered from domestic oil fields will bé far -

~-greater than present proved reserves,

., - the ‘security of

it is obvious that.
the Nation’s liquid-fuels position will

.. be greatly. enhanced when the supply is based in part

on solid fuels, such as coal and oil sh

more than 95%

. fuel processes also can play
ing" requirements for stpp.

ale, which compose
of our provéd fuel reserves. Synthetic
an important part in nieet-
tegic chemicals. _Current
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STRACTS
LITERATURE AB
-TROPSCH SYNTHESIS AND:RELATED PROCESSES the relative volatility of vanous:) fu;:;);?:&oiagi e
' 2 - i - higher. . y it enough for purposes- ive separa-
: T T o S s entation and the WML . 0 5 eat enong igh for effective sept
shortages and -incr easing -requirements for benzens, the concentratior of C in"the original steel. Curyeg - - the longer the pené»geoge;‘;ﬁ] inereases with the tfilgld . pemm;es that woulg}q]gﬁ ;toi%;llu i>u1'e C.H, is obtained
bhenol, toluene, and certain other chemiecals could ac. . and photomicrographs are shown. No evidence of the * the temperature. « to a linear law. As the per o tion by fractional disti ! co;xtai ping C:Hs and CHu
celerate the schedule for constructing the initial coal- liquation deseribed by Giolitt was found. In tpe - erature according reased in & trical progressic av from the cqmmer,f'la1 gaon or room femperature over
hydrogenation plants, in view of the fact that these low-C steels the increases in diameter are'in the same . - of cementation is inc tion increases in the same iv:i‘ti' by passing it slow 1.\‘}‘;1 t had been degassed at 200
chemicals would be produced from such plants in order as the weight of Q introduced. In the barg the depth of penetra mon ratio. The diffusivity activated charcoal tha herie pressure has been
important quantities. . carburized below 900° and those originally containing put with a diﬁer-ef?tsicxg? into steel are calculﬂte(g f‘;‘; and 0.1 mm. Hg. Affe" atﬁ’rzsrfmo win., an electric
323, Synthetic Fuels Future. - Oil Gas Jour., consideral;le amounts-of C, the changes in dimensiong constants ffrcgrg:lr;lziﬂg mixtures and temperatu reached, ;\‘hlclh 0“’_“2‘;-‘ pf&‘{ of the adsorption t“bee‘s"ig
vol. 49, No. 28, 1950, p. 184; Petrol. Refiner, vol, 29, were small. : the severa ) _ . oven is placed o rbed ; the desorbed gas com
Dec,1950, pp. 77-85. © . 327. BraMIEY, A., AND Bepny, G. H. Gaseous Gemen- _ emploved. A., sxDp TUENER, G- 'Gasemisl _Cgﬁg'\_’tgf some of tl_ui% fﬁésa%(;soor?eil gas in the cold _pzlllxgte:rOfc‘;ﬁ::i
Research on synthetic fuels has progressed to the tation of Iron and Steel, 1T, ‘Cementation With the 329. BRAMLEY, and Steel. IV. Action of 3 ]xnd Steel contact‘a exchange of the heavier and ligl
point where it has set a ceiling on the prices of petro- Nitrogenous Vapor of Prridine and Methyl Cranige, tion of Iron 1 Ammonia on Iron and S tube an S
leum products, and the time may not be far distant Iron and Steel Inst, Carnegie Scliol. Menj
when economie considerations will bring about a sub-

Vol 15, - " ‘Carbon Monoxide and
s., vol. 21, 1927, p. 128, '
stantial synthetic-fuels indus Y

1926, pp. 71-125; Chem. Ab:
the logical one to handle-

" - In thig'way the light
tation. he gas takes place. - In
a4 Its Bearing on the Process of Cemen ponents of the &
an y

GoHe.
gie Schol. Mem,, vob 1T, 3/ \yricies are driven off first followed by pure N
try. The oil industry is Tron and Steel Inst. Carnegie Schol. :

Lis business, particularly Object is to ascertain the amount

N ame
- 1 ities remain adsorhed. The sar
. e 29,.1928, p. 87, “and the heavy impurities remal thods that give
o] N fnd Jistribution d 1928, pp. 23-06; Chenn. Al:);., ‘;\Oé;e 1;1qde ,at various zllll‘imiple is “m’hﬁ% t& !-111;1(‘(}\‘;25(“: n;: made for the
and N inth ; e heate i 3 - " g ade o I ults if s ¢ . . is
after the coal or oil shale is brought above ground and ﬁf ggltham;l;(;)he;: t:)(f)dg%ed:’rtl:sr:lgde gzrigel‘&?ﬁq‘fﬁd Cementations of ‘a‘f\f’tlf?es 21" €O and NH, “_‘,“,] P “1}‘ S“t‘sm?’rtfmf eienmins adsorbed. This qiﬁi(‘}l;g“m.
a gradual shift of some partsD of the liquid]-fuels market 1 s oe either prridine or MeGN. Tre Co is p'xsseg 4 temperaturfesc\(\;‘tﬂl;“‘}nﬁ The cementatioggo“le(l)g Oi°at gl‘aotiedrelg by carrying out the (1es<1yrptu;1tle(\{nt(n‘-‘1;he eter
to synthetics is predicted. omestic and foreign sup- u . < PALN o L - ixtures o 4 = neing 700°-1, a av 3 is particnlarly su 1e deter-

: ) - D a column down which the liquid containing the ; mix ot temperatures ranging inned in The latter methiod is pa i volatile com- .
Dplies of crude petrolenm are briefly analyzed and fig- . i ens 1 ey : -ducted at various rocess was ‘continu he la all concentrations of a s in eom-
LI et et CEE I S e B, 1 S (O o S
are cited. ) , ‘ Js the same as in Part I The following factors were. e e e action of mixtuves of CO.and NH, & prop-  Muercial CsHy). For the determina aedaal was from
324. - Changing Patterns. of Fuel  Supply.- studied for CO saturafed- with - (LH.N : (@) Rate of -+ “carbonizing acL: €O alone, - The carburizing prop bons in coke-oven ‘gas Or res Fischer-

Mech. Eng., vol: 73, 1951, pp. 189-190; Chem. Abs., How of as stréam: (b ) period of cementation : (0 ‘1 greater than that of 0 and He were stronger than C -hydracarbo tion plant -connected with a te these

vol. 45, 1951, p. 3143 . . ' tEmper'm;r\e of c"eme.nratioge MeCN is a 1?10::'; e%ﬁfle?t : ‘erties of mixtures "iffeuée as corresponding lmxt'l?x%s . -the i?ls:llej\thﬂh plant, it is best m‘co(;‘celrxl't;go‘ll and

. s e “ il C v A : 3 - tens e N1CLr0- SCSY AN s etive [JiH LLE

‘The actual quantity of coal producéd has remained - cemenfing agent than CLH.. The condition of the atone’ b“t,, IES;I s Micrographs - Show t})fl{t }1];?1 {w the (-T:Sg)ounds by adsorption on f{,’}ttl(‘w“;mcess). If the
 relatively unchanged for some time, but the % of our bars after cementation was similar to that obrained g . containing  the Fe-C alloys is entirely alte chen -the . - qesorb them by steaming (Car ,vh'd taiine olefins,
fuel requirements supplied by coal has declingd from with GHLN. The effect of increasing initinl congen. i “structure of the his is the case especially Wi 800° 3 cdrocarbon misture to be adsorbed £ the other

| Oyer T8% in 1920 to less than 40% in 1049, while that  tyation” C was studied hoth for CO+CHN smg - D o o e made at temperatures vontite tales he breakthrough of olefins, and ot eun be controlled

of petroleum has increased from 15% to almost 379 CO4-MeCN. | In.the presence of N compounds, the .- 7 ‘cemenmt(;‘o’“‘.se;v marked segregation of cementite JARES - nydrocarbons through thé a.dsox;]bfelh;e olefins with Br
and natural gns'from 4%-to almost 19% in the same importance  of reversing the direction of gas flow is. * - above S0 R automatically by bromination
period.  Petroleum production and reserves of gas and greater than with CO alone, as even in, this case the . place.
oil have increased and further reserves will be found, cementation was at times more intense
but the gap between p

roduction dnd consumption wiil
be narrowed so that there ‘must be recourse to Syn-
thetic fuels, especially gasoline from coal. High yields

"~ of aromatic hydrocarbons can be secured both in the
hydrogenation of coal and by suitable tre
iprooeeghales - e e T

at the ends
than in the middle of the bars. Photomicrographs
show that a characteristic feature of a case produced .
by a nitrogenous’ cement is the bresence of 'a narrow
Zone near the-inner edge of the case in which fairly, .
atment of oil . - deep’ etching shows. needles. - The presence-of N also -
- Sl T -7+ reduces the amount of C in the steel of eutectoid com-
325. Boyer. J, [Industrial Syntheses of Methanol.] - - Dosition and tends to breserve the Fein the v, state.
- -La Nature, No.-3137, 1947; PP ATT-180., 7+ o T gag BRAMLEY; A, AND'LawTox, G. ‘Gaseous Cementa-
Sryothesis gas for the -tion of Iron and Steel. IIT. -Influence o;
duced by the gasifieation

. ) i amount
. ‘emen- g olvtie ¢ nd measuring the a; !
BrRANLET, A., AXD LAWION, G. ﬂG::f:g ot ‘CHe\'dro- made in an electralytic cell a

AN 3 ey AN e N o

i X ation: of Bri -
ization. of rent used in: the prepar: v Boitin
il Im!tlhtndci-tlfﬂizatiou of lron and Steel. gg 1:.1“ O e Pl‘(ig“ﬁ{;gn‘.&f‘ E?gggfmmﬁ ’v
.  Trocarhéns]. Erdol u, Kohle: vol. 4, 1951,
e csgbgg:. 328 ST e {ﬁ]ibria' Be- »H_-"j’h-o%aﬂi?‘ilg]ﬁ)lilrdgtl)l.um’ gle. v e 3’3-43. |
330, BRAMLET, A's'« gf\ “Czllﬁ)xél:{ ﬁbu]g'xideq‘a,uit‘fg??&i - ';;;Z_:esseés for ‘large—scale f] diiln‘c;uiggx;ﬁ ‘?rog_\;g:ggw
7+ tween 'Mixtures: of- s in Contact With' Steels . Process o or e ehronolon Freviove
N MR s Pressures in { 750°-1,150°. over past 3 onologically briefiy reviewed
Dioxide at Various centrations at 750°~1, orposition of coke-oven gas, na 1z Haen
of Difforent e r. 164110603 Chem. Abs. .. (decomposition oF Co O sehor Tropsch 3
- - Jour. s S0 - i ‘
- vol. 26, 1932, p. 5523.

production of MeOH is pro- -

. <i sses). -
. 3 troleum. ‘cracking proces: :
o . thesis, and various petroleun ocesses for con
nce of Hydrocar--- ! - 0, CQ:, and steels of G con- ARG O G -g 0w sheets are given of pr
of wood in the presence of bons: on ‘the Carburization of Iron and Steel. Tron - - Bquilibria between CO, 2 o . ? .
O: and ‘steam, vielding a synthesis gas.with a H;:-CO and Steel Inst: Carnegi
ratio of 2:2 and 7% of inerts. The gas is converted .

X r caste gases to .,
-at - i igh-pressure hydrogenation was! es |

R . 8 ave been measured a ~orsion of high-press . z vaste gases to
e Schol, Mem,, vol. 16, 1927, - tents varying from 0.1 to 2_0:%’ l?‘q means of a static. - ‘g{{ - CoHT,, C:Hs, and production }‘:fe?s: e given
. PD. 35-100; Chem. Abs,, vol. 22,1928, p. 207, . . " ‘temperatures of 7‘g)°.~_é’e1 zgat C in austenite is in»thg . o:'ex’: "ga"s. 'Descri;_)tionsfan ‘l Sﬁoglsn; s ave also given
. % method. »Resultsl-lgl.ql_\cﬁx mixture of monatomic G g;;e _ of batck .product}ont o 3 sge L i of conimaous byper-
~.. form of an -equilibriun £ C-in:the gaseous mixX " Fischer-Tropsch waste gz nd of continuons bIpe.

© Fe,C.'-The concentmtxg; ghé .C.vapor 'is considered i éo{'ptiﬂﬂ and rectisorption processes, .

by means of the Grande Paroisse process using a mix- From a 'qﬁ‘]d‘.fof hotomicroirs it ie ; :
d ° et gl stud; photomicrographs, ‘it is -concluded
gove of ZnO and: Cr.0; ds the catalyst at 425° and - ga¢ e cewentation produced ivhen a carburetted gas -
650 kem. per em. pressure, , Affer rectification ‘the - (such-as CO saturated with toluene at 18°) is passed:’
3IeOH~o(IIJtia;1;ecliﬂxs 99.99 pure.” The yield per ton-of * - Over a specimen of Fe or steel in 1 dive ‘
ry-wood is 8 hl, . B . .

v's’ 1ow ko 1 m v § { “the various methods are
ction only is follows ?en,"ifﬂl,%“'roo°—1.100°. graphite is th%“ﬁﬂ? - and.operational difficulties of the vario) S
%0 B Sesabsdar e .nuch more uneven than when CO is used along. “Ob-.. s ;m;_ﬁf‘toofméc;md not Fe,C. In the presence of SUDMIE . i oissed. - «
- ORADFORD, B, W. - Se¢ abs, 841, - © | S structions. to" the  free cirenlation Of . carburizing gas- . 20 :
BrapLEY, ‘[ F.  See abs. 2241, 2442, .-

i +'C0: ratio .~
) i (ill oceurif .the CO: CO:
.. further tﬁa:‘lbg’fi?ti‘t“?s,‘;eater than 1, 'dectzllxib‘éﬁngﬁg:- :
: isi%lesgccug bllﬂ e eqﬁilipr;m:x;vd;ﬁf;lﬁl to the FeC-: Hydrogenation - of Carbon Monoxide
L Nihe and 1o the left of that of amorphous .. Hydr st] Seeabs 3B L L
- ' “solubility: line and to the lggéegm“iné'd as follows: Dis- Cataly: ]1.: e iass. N, gnu]g;hgg_
" ‘Beats of fon;mtwnsx“‘:—f-%co 29,950 cal ; prec:pxtatgﬁ , 33%.1(15‘;&&1; e of th? 9\}“;‘11;‘;3"301,_ Fazo”

; TOm = - from y-irom - k3 : c N €C D e 1. Ale ) ’ ]
H 501‘gﬂf§)gq317e+200 A ot e Fﬁ:iﬁlﬁ&WiX and': ' gepation of Calbon.,l\‘[?;lsatxsl dl«grom Osides and Han-
Fey ite —4,750 cal.; and FesC fr & L B et Catalysts: sides ana H
w lﬁftap}:%e%o é;n o &G dling the Catalysts Without: Contac .

“ -graphite —6;950 cal. . . ’- ‘

eause uneven »g'e‘meutatiou. Alteinate passing of -the’ B
-~ BRAMIEY, A, AN BEsny, :G. H.. Gaseous” Qg - gas, first in 1 direction and then in the opposite, favors :
mentation of Iron and Steel. 1r. Cementation With - .evex;tcemefqtatiﬁm. Tg:e fact -th‘i)t tge carburizing gﬁs:,

| CramaesSog sy 4pors “of Piridine and Methyl I8 often he Turnace msst be” bagasSgposed by e .

yanide.; Sce abs. ‘?27'3 SRR even cementation .is desired.’. . Variations from . this.

326. Bramrey, 4, anp omINes, & J. . Gaseous'. . Source will depend, upon the. temperatnre and size of <.

R .Cexe:entutlonbof. Iron'a_nd Steel. .1, Cementation by - the various’parts-of the furnace and upen -the de- -

.. -Qarbon Monoxide." Iron and Steel Inst, Carnegie - ~-eomposition. " When a. tubelike’ furnace is used.and-
T §g}1¢7211 L{ggl_;, pvo;bolou' 1926, pp. 17-69; Chem. Abs., .- -84s' is passed in-from.both ends the cementation is’

ol, 21, 2927, p. 1622, - - : S " s :

. sin Bruxs, B. [Kitetics and Mechas

AUDE; G., AXp Bruxs, B. [Kinetics'an N ‘

s o fhe Gaizte odrogewation of Coshos
-Monoxide,. -II. Formation -of Iro bide During...

L . (UL S..80 R.), vol. 22, 1948, po.
3 - “ NER, G. Gaseous Cemen- .7, Jour. Phys. Chem. (U.'S. " TI4T.
: lacing taup . - Oten considerably ‘weaker in the center of the bars S _BRAMLEY, A"?sl::egs IV. . Action of M;xtureir Gl 1(8)3—486 7 Cheri. Abs., vol. 42 1945, p 714 are. twith-
Carburizing action of CO is studied by placing test ' - than at.thé ends. This -is because the carburizing . " tation .of Jron an ide and Amonia on Iron.and = - .4 duced metal is kept.in.H: ' Samples are. B

bars in a SiO: tube, glazed inside- and out and:heated *  agent ‘becomes exhausted too quickly and indicates ' of Carbon :Monoxide on the Process of Cementa- Reduc ‘|, also.  : S X 3 Mecha-

with Nichrome wire, the gas being generated by the - either too slow a flow of gas or excessive decomposi- ‘" Steel and Tts Be;nng A :  drawn G, AxD Bruns; B, - [Kinetics-and Mec!
: .- action of concentrated H.SO, on HCOOH.. Preliminary tion of - the latter. .. Under certain’ conditions the de- - tion. - See :abs; 328. P a09. <. .0 ~-338, BRAUDE, G
In0. oy experiments showed that it Was necessary periodieally - composing gas deposits ‘a’-sheath of C over the ends" " ‘BraxTixG, B, F. See abs. .
to reverse the direction of flow of the zas and support - of the bars. Thi

. the bars centrally- in the £

This sheath prevents contact of gas and .
urnace.tube to- obtain uni- . - metal. and further carburization at 't

he Analyt- nisnm 0 e Catalytic rogenation o arbon Mo-
- ' Hydroge: £ C:

. .

y e s * bars £ -the Catal; a.

Ay aranonvof Gases.] “Oel u il i f Iron Carbide jDuring
| : 108‘ 1 and Preparative Se‘]_) : -7, ‘noxige... IL ‘F,o;rmatmn oL O ‘l) )
- K‘ VO eprat 3—.9 0 hem. 'Ab's‘ Yo 1: o Hvdi’dgenation of Qarbon :MO!]O)ld"& On; ‘an I.rron’Cata-
| ! S 1. 39,1943, DD 95! 60 ; C oy - VOL.. ~ Yo ) y ] . ), vo
o ’38011]199,441 p‘ ‘6]5’4 : ’ Tl PR ST R p; 48!"194;0 n{;] Abs, ’.,42- 1948 Fl» S
‘b—vy a’dsorption. and 'de.sorpt‘o' n. Beca\use of the 10\‘\'ered . I\le‘ tures of CO and H: in the ratios 1:3to 1‘ H 3 were
‘ ] , : : 1ﬁZe’ rence in ‘ élrculated ‘at 225°-350° .over ap"re,-‘catavl?s‘f : e :“x.
- ’ ) : e ¢ béd gases‘the‘ di A S § A by pri Pil!ed
the adsor! : ; en )
-~ ¥apor pressuré of = > '

hese points is
‘Show a greater cementation along -
Y ) . their centers.  The authors prove that the. liquation . -
) duced-'during ‘the process of theory of cementation as put forth by Giolitti ‘is un-
cersentation, as affected sound. . They find that the amount of redistribution .
the gas through the furnace, (b) -the period of .car.. -~ of'the C in steel, while ‘the latter is éooling down, is -
burization, (¢) the temperature of’ carburization, (g) * inappreciable, The depth of -carburization is greater

e -
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' texagonal ¢ s i that ¢ ital i t will be abont
king i ; N ial estimated that the eapital m_ves_tn_xen

for hexbatgpnezg cigss%ﬁ?;ll; "ff:‘s éowa IT.IIl ‘\Zi-fll%te;lnd 750 million yenhaparfi frotli):l 1tz. million yen to be spent

WS hexagonul Ni is ﬁonma?gnetic, but on *on increasing the coal output. ; .

;{a‘;:’}geg" 3(1;(!)]3 iteiz fm““‘;"med to magnetic Ni with 346. - [Dismantling of the Fischer-Tropsch and

44 BIEMIOGRAPHY oF FISCHER-TROPSCH" SYNTHESIS AND RELATED PROCESSES

by H. reduction of Fe:0.. The main reaction oecurring manufacture of soa
was 1:Fe+CO+H:—>Fe..C+H:O (I). This was proved
by the following observati

¥ b a = - i .] Wirtschaftsteil,
ons: (a) The gas pressure for which petrolenm and synthesis prod a cubic lattice; in which =352 sq. A. U. g?e]sgnbe\Lg sl\ix:;lleggiguilppé;'_‘;] ‘

dropped first (for example, for 5 min.) rapidly and  obvions sources. . . BreMNER, J. G. M., anp Braprorp, B. W. Oxo vol. 30, No. T IR PR ing the dismantiing
then Yery slowly. The rapid drop (after cooling the 337. BREDIG, G., anp ALLOLIo, R. [X-Ray Stu 84é'ynthesis. 'Interrogation of Dr. Roelen. BIOS SIC“ Gives Gennan'nexvpomF concg;mz:;z :tesn li;rzrnmu\?
reaction product) corresponded to twice the original Catalytically Active Metals.] Ztschr. physilk, Chenm,’ - terrogation Rept. 737, January 19-1-)2 3. 13&9 1. of the s:vnthetx&fnel‘ g?l‘;n?f t]h]e pla;x ts are econom.
amount of CO. . (b) The reaction product was mainly yol. 126, 1927, pp. 41~71; Chem. Abs., vol. 21, 1997 ‘Ind. Rept., vol. 10, No. 2, 1948, p. 2; PB 81,965. ?reservanop and op.ei}a 1pe In that several thoneand
gﬁgilai%da(t:}éeui?guf tthOchCE)L ;llfl d CO(; fox('me%:v s D. 2204, ’ 1 Bradford, B, W. 2. Dr. Roelen. 3. Oxo process. Yeally of]g lbe: Znsllglgg‘eflainnc D,roducing &omestic—fmel and
ing G was f%und ?n thz cat:f]vsstum%fxen ?he c:tglll;sst Pt and Pd surfaces obtainea by the glow,discharge 4, Aldehydes praduction, - Germany. ot a“cgih"ls 32‘3: mreiﬁ,;vro‘-l}chemicaf products. * The ‘6 Fischer-Tropsch
Tras nsed for longer time, the concentration of Oinit 0 H at low pressures Liave been showsn €0 Be of very - duction, Gerviny. . Detergents production, Ger- plants have a capacity for producing 370,000 tons of
inereased and ite efficiency decreased; the catalvtic Slight or negligible activity as catalysts for the hydro. mapy. 7. I. G. Farbenindustrie A.-G., Leu na,K thi- I’rimary‘prodncts annually, and the Gelsenberg coal-
activity almost disappearcd when 0.2{ atom C was ~ £eBAtion of C.H, or for the combination of H: ang o, many, 8 Fischer-Tropsch Plant, Courriéres-K b drogenation plant has a capacity for processing
deposited/atom Fe. 'The slow drop of pressure was These metal preparations contain considerable amounts ° mann Oil, Harnes, France. ‘ - -n’l;ont 1,000,000 tons of crude oil or 340,000 tons of
due to the reaction between this carbide and the ex- of Hy as evidenced by X-ray photographs, the presence BRENDLEIN, — Medium-Pressure Synthesis of heavy-residual oils. )
cess of Hz. ~The rate of renction I inereased 2.5 times of which in the metal lattice is responsible for lack of 342 E T j

s § activity. Ni, similayly brepared. is inactive at 3500
when the initial pressure of CO was raised from 2¢ acdl e o

to 241 mm, dibutyl phthalate and was about propor- n;eﬂ;le‘ lgdm“%ﬂatwﬁ gf- C"':g" tW]] 1e§1 Pt ‘““? Pd are "
tional to the square root of the H, pressure (46-1,103 Drebared as above but in 0. at low pressures, very

. e ~38, frames S061-5074, : i %
‘Methanol. - FIAT Reel M-38, frames ) Status of Krupp Treibstofiwerk G.'m.
T 1942; frames 8130-8132, 1943: PB 70,309, ~34;_" H. Oper:'Etion.] Wirtschaftsteil, vol. 81. 1950.

Medium-Dressure synthesis of MeOH takes place by

I ; “hich 38 isols . N and D4l s S : o . o
p ] o e .~ active surfaces are obtained. X-ray studies of these way of methrl formate, which i§ lsol.}tec? as s.nc k e 1. hat at the end of last year permission
l(z;.’?émdlt%lg“t é mlggg??r?)éo egieenix;eztf.yfeﬁ ﬁaoc;ﬂl af‘l.z!; : }mti‘;}e é.»t, Pd. and Ni surfaces have showy that except theszrx hydro,'.'enéxted tt% néegI;I’; &I:%?eli;:em :f\ ‘féldiﬁf,‘,’ thdt ll:se el;:u:\‘}i‘?lutlrg“-n o, ud, of last yen dComn;isslu:n ,
== é 0 ” p 4 or differences in particle size. there is no difference - metbyl formate witl ) - pres sodium - g il Tretistoffwerh Fo rodurs o
%:;é%?osal{ﬁlioc%lfy?émaél(()n.l» Of_rgg‘ ;s.l(kl.%lfq“t.ge, between the finely divided, highly active, and the ecom. methylate at a pressure of 30 atm. _C](‘{l(%t l:)]fet?é‘énfc(gd g?-ll?on;h% \htll ;2)1} echer oo procdroduce hydve:
1tudied in the absence of .Ei; Tt Followes fl"é o hation " pact, Slightly active metals. . mate is reduced to MeOH on a lc:at.{ "fwed ae start. | (rbons by the Fischer-d grimted o aperate fhoe Ost1
Bf the first oxder, }c slower rl',}m I. and h"{s an 'l]gp"ll‘el)t 338, Brepig, G., AND CartER, S. R. [Catalytic Syn- Cn oxides. Higher al('olgqls-vfm also 'fn Be fil:ef) :fred ’ rocess; which has been developed by the Rubrchemie
energy of activation (264°-350° )‘ of &.9(()0“0:11.‘/11101, © . thesis of Formic Acid Under Pressure] Ber. aént. ing mate'rlf'lls iil(l]‘-'e_ntht?;_ g?lg‘éat“‘fi‘c Desctibes ap- - g.-G. According to this new process valuable ﬁrfgg.
 The mechanism .of the hydrogenation of CO is dis- ch]ené. Ggef;ll._. \'018.4-17, 1914, pp. 541-545; Chen, Abs,, and tlg;dxobenﬂ,e i - ST R ) . © ‘nets, designated ‘l‘)]lgli)er :ﬂc(oholsd ) ;113) Eenﬁiﬁ'{, ; : 4
cussed, . . vol. 8, 1914, p. 1584, . . . paratus. . L o Stire, - s deslemated lizher e h
Briune, G.E. Sec abs. 1591, 1582 ) : Object of this work was to determine’ (1) YWhether 343. . “Synthesis of ‘Methanol in Two Stages.
& y G0 o, r abs. y .

i i iderable

ther products, which will not oniy be of c'onST a

- ‘;)mportlauce dox'uestically but will alse be aluable': fo{

BB 70,809, ; M Svoto split |- €SPort. -Among the. pro@ugts ta_re mer:ltu;;gge lfg:;e?;:
: : ss that makes it unnecessary. to spl.x "7 for- the paint-and dye in us nesva_n :

'mf‘s‘l’;%iiii‘?gﬁi into CO and H.. After the syuthesis ' locrics and detergents. It is the intention of both

; : . . the equilibrium in the formation -of HCO:H from ord.

"334. BravNmorrz, W. T. K. Rational Utilization of- nary H: end CO: could be materially shifted in favor.of
Coal. ' Fuels Obtained by the Treatment of Coal. the HCO.H formation by sufficiently décreasing its
Colliery Guard,; vol. 138, 1929, np. 841-343; Chemn, partial pressure, and (2) whether the Teaction velocity
Abs,, vol.-28, 1929, ».1736. - - . . could be increased enough- by the use’.of a Suitable

FIAT Reel 'M-38, frames §130-8132, Mar. 22, 1943;

N ; i Y at 30 .atm., and - " 00 Ruhrehemie A-G. 1o, work - together in. -
). L . . 1 the L a, ) . gas is freed from CO: It is compressed-nt 0.atm., : . "Krupp, an 1 5 tS=" Ruhrchemie A -G.
General discussion of carbonization ‘and h¥drogena- - catnl.}z'rer and of h!glrpress_ure_s. ‘>Belq;\;,m'.e‘gn‘en..,re; : 'fhe.CO is rinsed out with-a MeOH sol}lt_xou 0? Sodtl;::}; putting ?nt these eO.\as;_lv lg‘:’ﬂ&fﬁ; 1 its own caralyst
<-tion of -solld fnels-and:synthesis of liquiq fuels from - *-Spectively, the weight of substaice used g 200 . methylate, which results in the formation of methyl . (i wiake the necessary catalysts ‘ caralys
water gas as a means of obtaining wore snitable fnels H:0, the gas pressure, the tine. and the yield -of for- - formate, . The residual-gas, which still contains cer- T faetory. o skl LTI SR
from coal, : . R U matedn % of the theoretical amount: that would have ' tain quantities of CO, is converted by steam and sup- 348, Brereav. . Hydrogenations. in_ Gaseous System.
CadE Tan .o SR : s ..~ Dbeen formed if 'ah of-the carbonate. or borax had been - plies- enongh’ H. for the reduction cleavage .ofthe .- Catalysis in Organic Chemistry, P.- Sabatier, D.
335, BRAUM\OHLE‘BEMD:.-'l--G~ [Iuproving - the Ef-:. converted info-farmate. In all cases but’ (1), where - " methyl formate. L . P o /. Vau Nostrand Co., New York, 1022, D.186. e
"o o et of Gobalt Catalyst in Hrdrocarhon Srnthesis.] - no catalyzer was used, 1.5 g, Pd'sponge was employed, b R e L FIap oV
S - German Patent Abridgments, vol, Gd..1043, 7). 726 .. . ‘Two-Stage Synthesis of Methanol.

i . B . -100‘, .
b 5 . CO can be reduced in the cold, or better at ,
¢ "Reel CC-140, frames 1~51, ;Septgﬂmber“1946r. PB .. t0 :.CH, in the presence of Pd sponge. ‘ ; .
- AT0207. - , S : : a o ‘
. Thg' ,~,‘ -stages are: CH.QOH+CO-CH.COOH and .. . -. Bnewer, R. E. “Se¢ abs 9291 929' _] Setemitie -
,‘,cH=GO().’H+éH-=2CH,OH, Catalyst ,folil step t1 isﬁoa_." 349, ‘B'RBE“?SCI\L\'—EO tfslt‘o?ﬁl'tf;‘_mﬂ%s;fmrv entifie™ .-
dium late and for Step 2 coprler, chromite.: The - - Contribution " No, the SPBesas
I(}ig’cx;s!:et?slgshltg‘\ig; tempernlzures I:mq pressures’ than. = " aparcaherg Ammonia Plant, April 1943, Q'pp., PB 869
. .the conventional method and eliminates side ,;-eaqt;oxys. ST i¥as discovered at Leuna’that the me dxum-pre§5111je
~Drawings and -fiow sheets.. & .- % PR : i for the production of Tedmecorbons o ure

B ‘ } SevenTear e 0 eoma b amet pinocd up to 609% of
. NSTOFF-CHEMIE.  [Japanese - § v ¢ n-Year .. reduction of CO could be dir a 609 of

4%13,“?“&Tiggcgz{’t}t:steil‘,: vc[n;; 18, 1987, p.-39;.Coal > the product would. consist ‘°f"‘““bmnd~§fi: ,zl;&h] ;?:
Garh'on;isation, vol. 3,1937, p.135. .. o aleohols. . 'A eatalyst similar _t% t{:_% ‘I':‘?.}n;nd L catalyst, :
o e Jarticulars of 'pmgmmrund'értrwm%hlmmgfi N {;Iée‘ﬁ}ec(%ict?g iﬁfﬁ‘é‘\i‘éﬁs‘i&sﬂ @ '1000) at'400°-500°, .
“Gom cetle souees ({)f Jziggéx mlettgéh:'sltli’gu’xgd that the - - was used. The conv ersion of ()i(); ar;(}) eH;w ian]g:“l'xliﬁgs‘;g
fgf?u?ﬁéﬁei‘%?ﬁf sl’iohs;: fuels, ‘mainly gasoline, will then Sl 150 31‘923?7 m_oge than E ,etesch:‘!ﬁ(fll: i ‘al')oveh2 0-atm... -
Mount to. abont 545 million gat, yer 3z 35(]111313:: ER gfeigga;fgo"s i:[h‘he Iglisvield of pri.mhr,\' product was
i ich is : ied.by home produ R rabl¥ 2 o 3 f p I 1 2
u(éf'eg(? lx'czili'lllisinf")gztl’le 'igpll:gae\qybgils.will %’e needed, - 0.4-0.5 ton/m.’ of catalyst/day. The CO and H: were in )

»°and the temperature wa 70° ex in (3 vhere it
British ~ Coa) Utilisation ang Research “Assoc,, .. was 95°. . (1% 10 gm. KHSCO=. 68 ggxlz)lt ﬁ]:; (264) h‘l“?%g‘i
__Monthly Bul, vol. 8. 1944, abs. 8303. - - o0 42) 10 gm. KHCQ,. 60 atm. Hs, 23 by, 74,7%, (3) 10.° - 3
* - Addition of a relatively large amount of steam to the ErCOVHCOs, 30 atm. H., 26 hr., 66.3%. (4) 0.4 gm. -
«Synthesis gas. when-starting up for the first time is . 9200, 50 atm. H.t20 atin. OO, 45 hr.. 100%. (5}
- " ¢lained tohave a beneficial effect upon the G catalyst. " 9.5 gmn. Na:B,0::H:0, 30 atm, T80 atm, CO;, 16 b,
e O A A d oo o 2LT%, “(6) 10.6 g, Na:COy, G0 atm, H., 7 hr.. 0.4%."
. [ 386, Bravmroox, .F, H. Development of -Synthetic - . The negligilile yield with Na:CO;, in spite. of its stronger
: , Detergents and_Future Trends. .Chem. and. Ind., - alkalinity; ae ‘compared - With that- ‘obtained .swith
++ 1948, pp: 404-407, 409,410.“.,, S T T RHGQ,, would indicate that the velocity. anq free
" Growth of the synthetic-detergent industry is traced . energy.of the HCO.H formation rises and falls not only
. .2ud statistics are quoted. . In. the ‘United States alone . . with the Dartial pressure of the H, but also: with that
Tor 1947, it is believed that 150,000 tons (35-40% active " of the.CO:. -The smal yield with KHCO; but without
content), or 7.5% of the American soap market, were . Pdshows that the.method is realiy catalrtic. - i
sold. ‘Assuming that 1 ton of synthetic soap . (20% .-, 339, ... [Equilibrium_of the Reduction of Car-
. active content) replaces 1 ton of fatty-acid soap (60% . ° bonie Acid to’ Formic Add.] - ‘Chem. Ztg., vol. 39,

fatty acid content), there'is already .a replacement of - 1915 .72-78; Chem, Abs.. . 10, -
-15% of the United States. soap' market by ‘synthetic . . » DD, 737 Chem, Abs.; vol 10, 1916, p. 1086. -,

‘detergents, " The trend in Germany during the war - ,;ycflfj ig:g&lgeog%tug%oﬁg.pgﬁlgcl?n%ga;:e;)sbutg;ngg‘
: "CO; in the presence of H0 ; the HCOOH is decomposed

in soap manufacture to the use of synthetic detergents .

] : about half of this amount is to, be produced from -y, the ratio Of":éz.s%éa;lggléfnsgéhgiigé é‘&s ‘ggefcggxt]:& ;3 :
based on nonfatty raw materials, The chief raw ma. .. catalytically info ©O. and'H,. The determination of - “Vilotfiestic materials. Plan is based;0n producing 132 . Mbsui%e;‘slcts insIt)e;ld o only FLO 15 with G onpned
terials, therefore, -were the ox'-idation products of - the eqnilxbrn{m‘between these reactions between 30°~ " ‘%ii')imon gal. of light: fuels and 93 mijlion gal. of heavy as byprod i ‘ : :
FiSChei‘-Tz‘oDSch para tsch or the wax ob-~ -~ -90°'8ave no indication of the formation of HCHO as. et

28 ; 4 gas ratio. of neaxly :2H.rCO
: 5 § o ‘light olls and - With the Fe catalyst, a gas. ratio- of pearly 4
h& ltilz;‘;xu;iﬁoagf 11112;'%-6 dlixlglgg zéithegfs.l lg};tG%rm':m firm - could be maintained by.reercling the gas'so rapidiy over

: be i i g atalyst that~the partial pressure of the waler
It was toward the production of formation of thglattg; isa sta been entrusted with fhe planning- of a_plant for .. the cata

ation ge'in the assimilation of
inown ‘as Mersolates, : -COs in nature. ’ s

. Sy rersi 0, re- .
3 C N A LR synthiesis.of 33,000 tons of ‘gasoline per yr. by the " O & ot %ﬂges?;%gzs‘i::%‘r%ségsx‘gtg’l]eergm"i*'?“‘
prepared by the ‘Sulfochlorination of the Fischer- ~'340. Brenis, G., XD Somwanz, VON ' BERGEAMEPF, E. SiScher-Tropsch process. ’Low-temp.er_ntuxf cm'l%Oil}"zll;t " quickls: £rom Contact with the talyst in order to avoid
Tropseh ‘parafins, * The -tota] output reached 85,000 [Hexagonal Nickel}™ Ztsch, physik, Chem., Boden- 50 of coal is to yield about 9 millton. gal. .of light | B dveiy ok reactions -Such 'as dehrdration and hydro- .
tons per annum (calculated as-100% active matter)' .- - - stein-Festband, 1931, . pp. 172-176; Chem. Abs,, val. . - or, fuels and 112 million- gal. of heavy oils, requir- ‘senation: The prim ary products.with small. amounts - -
from ‘both 1. G. Farbenindustrie factories at Leuna. .- 26,1982, p, 14, - - ' -~ B .

o ) : “about 9. million tons of coal - The remainder of - “acids, .aldehydes, 15% of gasol, und 5-10% of CH,
and Wolfen, the equivalent of probably 170,000 tons of - Hexagonal Ni was prepared by the glow-discharge . . toe-liquid-fuel output is to be'in the form ff P"{t“‘tf’; ‘ “)vfef: lng_ ?o?lowys: o 7 O R AT
the prewar marketed soap, The Tuture trend is evi- - method of Bredig and Allolio in" He, With the Lave .5 %irlt ang the refined products of domestic ofls. " S Co '
- dent: an Increasing consumer demand for edible fats, Dowder cainera, g was found 'to -equal 2,66 A, U., B ’ . : :
with a ‘decreasing utilization of natural fats for: the €¢=4.29 and. ¢/a=16L . The theoretical value, of ¢/u

b




._on the guality of motor spirit or Diesel oils yroduced,
“but -a fraction boiling“210°=300° C:. has.a cetene.

351
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l Pereent | Aleohol | Olefing | Esters
- 80 50 20 2
3 60 22 5
17 65 25 8
3 50 kL 10
12

Increase in pressure. CO content, and K content of the
catalyst increased the yield of parafiins, whereas de-
crease in pressure, CO content. and K content.as well
as an increase in conversion inereased the formation of
asol. Some directions ave given for recovering and
working up the products. and some possible uses for
the various factions are mentioned,
350. BrIDGEWATER, R. M. British Research on Petro-
leum Substitutes. VI. Fischer-Tropsch Synthesis.

“Petroleum (London), vol. §, 1945, pp. 109-1113 Jour.

Inst. Petrol., vol. 31, 1943, p. 320 A.

Although 7 million gal. of MeOH were produced in
Britain in 1 yr. before the war by the interaction of
CO and H. and about 600,000 tons of oil/sr. by
Fischer-Tropsch process in Germany by 9 plants. little
experimental work appears to have been carried out
in Britain. British work concerned the development
of robust catalysts and techniques for large-scale
operation. - Synthetic Oils, Ltd., worked on a process
vielding a product rich in olefins, using specially pre-
pared catalysts.. -4 plant was built to process about
200,000 cu. ft. of
and said to substantiate-the results obtained in the -
pilot plant using blue water gas. With Co and-Th
-carbonates supported on kieselguhr, the Fuel Reégearel’
~Station produced--lubricating  oils. from blue water.
gas and H. in a small plant.. Little has been reported-

pumber of 93. The 7-109% wax contained in-liquid
products from Fischer-Tropseh process; can be treated
to ‘yield-marketable- _eommodities. Studies have been

made of the mechanism of the process, it being con-
.cluded that Co carbide is first formed: :

British Research on Petroleum  Substi-
tutes, ;- V1L . Synthetic - Lubricating- y
leum (London), vol. §, 1945, pp. 136, 152-153. "~ -~
Tirst gives some -consideration to- the. existing

‘kno“‘ledge concerning the composition and the chem-:’
. ical and, physical properties of lubrieating oils derived

from petroleum. ~The absence of real knowledge as to-
the physical and chemical properties required-in-a-

it lubricating-oil has been a major difficulty in researches
on _synthetic lubricating oils. - The various raw ma- -

if»'t,erials -available for the :manufacture of synthetic’

Jubricating -oils are: Coal-carbonization products, in-
cluding tar fractions and C.H.; products of the pres-.

.- sure hydrogenation'of ‘coal-or tar; and the primary

products of the Fischer-Tropsch process. The prin--
‘elpal methods for producing: lubricdting oils” from .

" these products are: ‘Isolation of suitable ' fractions’

by distillation or solvent extraction; stabilization of

. “such fractions by hydrogenation; .polymerization of.-

‘hydrocarbons, especially olefins, with or without cata-

i 1ysts; chlorination of hydrocarbons, especially high-

' boiling -paraffins, followed by “dechlorination;  con-
.. densation of-chlorinated hydroc¢arbons or olefins with

'

aromatic hydrocarbons. :Lubricating oil§' from the

_ neantral-oil fractions of low-temperature tar were un-

satisfactory, even. after hydrogenation over a Mo
catalyst. The viscosity was too low at the higher
temperatures, and. there was too great a tendency

toward oxidation and: carbonmizatiom: Better Tesults ..

might be'attained by using the superior hydrogenation
catalysts subsequently discovered. . .

SRR e VT Ve N e S

gas/day,” Fieling 136-180 gal/day, ¢

Oils. ‘Petro-. .-

“'“thé metal-C bond in metal carbonyls has been post®

SYNTHESIS AND RELATED ?ROCESSES

352, Brmoyaw, P. W. Récent Work in the Field of

High Pressures. Rev. Modern Phys., vol. 18, 1846, p,

1-93; Jour. Inst. Petrol., vol 32, 1046, p. 25¢ A

Summarizes work on high pressures from 1930, the
date of publication of Bridgman's book, The Physicg
of High Pressure, to June 1945, with 674 literature
references. The high-pressure range now open to

study extends to 100,000 atm. The effects of high -

pressures on chemical reactions in lquid and vapor

phases, both catalyzed and uncatalyzed, are reviewed.
Reactions listed include the pyrolysis, hydrogenation,
oxidation, and polymerization. of hydrocarbons. The
" 1majority of the chemical studies discussed are of -

direct industrial interest.

353. BriLt, — Behavior of Calcium in the Ammonia

- Catalyst” Toward . Poisoning. FIAT Reel R-19, .|

frames 7088~7104, 1941,

Test results on Fe catalysts containing Ca for the"‘j‘

NH;. synthesis proved. that an addition of Ca.in com.

bination with the usual addition of Al has several ad-
Above all, the resistance of the catalyst to .

vantages.
poisoning by CH; and H.8 is increased. Tabular data
present further details. A number of catalysts with

and without Ca are arranged accarding to the degree -

. OF their sensitivity to H.S, H,E', CHy and O-.
354. Briry, R. .[X-Ray Investigation of the Jron Car-

85-93; Chem. Abs,, vol..21, 1927, p. 8775. -
Fe:(CO), is hexagonal with a unif cell of the dimen-
- siong a= and ¢==15.8 1. U., which contains 4 mol.
- The space group-may-be C§,
9-CO groups ave at the carners of 2 actahedrons with a
-jeoimmon face. e
_perpendicular to this'common face:
355.:BRILL, R.... AND. . MARK,

- Ztsehr. physik. -Chem., -vol.- 183, 1928, pp. 413-4453
'Chenl. ‘Abs., vol. 22; 192§, p. 3073: L .
© (NH.)[Fe(CX)o] and § of the substances resu in
froin ity stepwise reduction at 400° with time wer
_subjected to diffraction analy -8 crystalline phase
‘were found, and in some cases many more. = Besid
the initial compound and the final a-Fe. another cou

pound certainly was (Fe(CN:))a. cubie, di 15.9 &. U

* molecular formula (Fe(CN)z)a= e:[Fe (CN).s]. Hene
~the reduction-mechanism must be: (NH.):[Fe(CN)s
- (Fe (CN):);~Intermediate  earbides. nitrides, étc

" =»q-Fe. The supposition is inade that the appearanc
 of certain-extra lines in the diffraction pattern of‘th
' ‘product obtained when H: and Ne act on ammoniu
_ferrocyanide at 400° is due toa carbide of unkno'

Tstrueture. o o s P .
8552, BrIdMM, B. 0. aAxp LyNcm, M. A. Estimate!
.. * Bond Order in Metal Carbonyls. Am. Chem. “Soc
711 121st Meeting Abs., March-April, 1952, p. 38-N.
The presence of partial double bond character

.“lated to account for the shortness of the observed bon!

- lengths.. The % double bond character-of the metalA

“bonds in meétal carbonyls, substituted metal carbonyis:

. and hydrocarbonyis-is estimated by means of Pauling!

. principle of electroneuntrality:
“of the C-0 bond would resu

bond formation,” Changes in the characteristic. infras

_red absorption of the C—O bond are correlated with
estimated bond orders.- Evidence is presented for

presence of bridging CO in'dicobalt octacarbonyl and;

tetracobalt dodecacarbonyl and their absence in.

- manganese decacarbonyl and dirhenium decgcarbont%é-
Carbides of Aluminum, Nickel, and Copper.] ,JO‘:‘;

356. BRINER, E., axp SexcreT, R. - [Experiments on

chim, phys,, vol. 13,1815, pp. 851-375; Chem. ‘A
vol. 10, 1916, p. 3041 - T

bonyl, Fe:(C0)s] Ztschr, Krist., vol. 63, 1927, pp. -

Ci, G, Df, or Dpd.. The 7

The Fe atoms-are on the trigonal axis:

3 ‘ _H. [Rintgenographic’
Studies on the Structure of Complex Iren Cyanides.] 3

- " vol, 18, 1947, pp. 52
soo7. . L

n being tieated ALC: dissociates-into-its-elements, -
whieh in the presence of air are immediately oxidized.
The reaction was studied at #40°, but the decomposi-
tion is appreciable at lower temperatures. In the
gynthesis of the substance, powdered Al was heated
with sugar C for 2-hr. periods and the residue tested
Jor presence of carbide by the addition of HCI to pro-
gnce CHi. At 550° no appreciable quantity was
formed, but at 750° and 900°, respectively, small yields
were obtained, proving the reaction of AlLCi=4A14+3C
to be reversible. Attempts to measure the speed of the
reaction were unsuccessful, - Ni;C is formed according
fo the egquation 3Ni4-C=Ni;C at temperatures about
2100°; at lower temperatures it dissociates info its
wostituents, rapidiy at 1,600° and relatively slowly at
900°. At the relatively low temperatures, while the
interacting substances are in the solid state, the reac-
tion is endothermic; at the higher temperatures, when
the Ni and G are gasecus and in the atomic state, it
pecomes exothermic. Studies of the formation of car-
bides of Cu indicate that an endothermic carbide is
formed at high temperatures that decomposes at 1,600°,
put farther confirmatory work is needed. .

357. BrexxLey, S. R, Caleulation of Catalyst and Gas
Temperatures in Adiabatic Contact Catalytic Re-
getions.  Am. Chem. Soc. 110th Meeting Abs., Div,
Ind. Eng. Chem.. 1046, p. 42 1. - : ’
Temperatures of catalvst and gas in contact-catalytic

reactions is computed on the assumptions that all but a

negligible amount of the lieat of reaction is removed

by means of the sensible heat of the gasstream and that
the overall conversion of Teactants-to products is’
limited by neans of small ‘contact time to a few % of
the total gas. At constant velocity, the temperatures-of
eatalyst and: gas arve found to increase exponentially
with inerease in depth of catalyst bed. The rield is
proportional to the overall temperature rise of the gas.
stream.” The effect of ‘change -in-velocity .on the tem-
perature of the caralyst is investigated by the assump-
tion that the. coefficient of heat transfer from catalyst
to gas is proportional to the.0.7.power of the velocity:

The temperature of catalyst and-gas are estimated for

4 typical German operation ‘of the -Michael hot-gas

recycle -process for the middle-pressure synthesis of -

bydrocarbons from CO and H: on an Fe catalyst. On
the basis of.approximate data, it is estimated that the
catalyst tensperature. is between 7° and 9° higher than
the gas temperature for a‘half-meter catalyst bed, flow

N_ite 1m./sec., and overall gas temperature rise of 102

88, —-__ Feat Transfer -Between: a ‘Fluid ‘and a

~Porous Solid Geberating Heat. .Jour.: Appl. Phys.,

7 Chem. Abs.; vol. 41, 1947;

‘A decrease in the order
1t from this partial doublgs

.The theory, due to Anzelius, of the ‘transfer- of heat

JlJprous so0lid is extended to include the ease where the
0lid geperates heat, Expressions are obtained for the.

and time, it being assmned that the heat source
nctiop is o linear function of the temperature of the .
d Wlth. coefficients independent of position and time.
J¢. application  of the theory ‘to.the caleulation. of

Eo

16 Michael process for the synthesis of hydrocarbons
VM CO.and H.is indicated. *. 7. T T 7

93
Htting §

4 .,.,8:'9.2849._‘ i T R

‘.’é%ce!ileml ‘Telation between contact- time and space
ity is obteined.by comparing the solutions of the

L-and Lagrangée forms of the hydrodynamical

. ‘mgg]State equations for the composition. of a flowing

th;xt_‘undergoes chemicdl reaction’ with accom-

LITERATURE ABSTRACTS

7 . Lecture with emph : -
o 7868. ~———~ Coal and Oil-—Surver of New Facts and" -

*lween a fluid fiowing with constant i 7 ’
(] ; g ot velocity through .. -.cOking sec..i“1943, Dp. 60-63;. Chem.. Abs., vol. 37, ..°

mperatures of sqlids and fluid as functions of posi- '

S~ Contact. Times of Cdﬁtinuous-i‘lbﬁ' Re- .
Ch ysterns With Volume Change:  Ind. Eng.
Jocm., vol. 40, 1948, pp. 808-807; Chem. Abs., vol 42, -

47

panying volume change. It is assumed that the reactor
is isothermat and isobaric and that the flow is I-dimen-
sional. This relation is applied to the calculation of
contact times for particular ratelaws. Anapproximate
formula is developed for estimation of contact times
when the rate law is unknown, and the resulting error
is obtained for several cases by a direct numerical com-
parison with the correct expressions. These considera-
tions apply to catalytic reactions on granular catalysts

- if apparent contact time is -calculated.from a space

velocity defined as the volume of gas at the temperature

and pressure of the feed gas/free vol. of the catalyst
hed/unit of time. . i )

360. BRISKINA, A. 1., AxD MOGILEVSKAYA, A, M. [Gasi-
fication of the Donets Anthracites to Produce Water
Gas and Mixed Gas.] Khim. Tverdogo Topliva, vol. §,
1937, pp. 11651181 ; Chiem. Abs., vol. 32, 1938, p. 4309.
Under optimal conditions (the intensity of air blow-

ing about 26,350 m.’/hr,, that of steam DLlowing 5.89G

kgm./hr,, the air pressure under the grating 1,264 mn.,
and the height of the fuel layer 1,900 mm.) the water

eas contained CO:, 6.74%, H:§, 042%, Os, 0.20%, CO -

39.23%, H. 47.03¢%, CH,, 0.51%, and N 5.87% by
volume and had a ealorific value of 2,700-2,455 cal./m.?

_‘The air gas contained CO: 14.20¢%, H:S, 0.08%, O -

0.17%, CO, 9.51¢%, H,, 2459, CH, 0.13%, and N
78.65%% ; its calovifie value was 382-369 cal./m.’ Gas
fication for production of a mixed gas yielded CO.,
7429, H:S, 0.19%, Oa. 0.17%, CO, 24.99%, H, 15.19%,
and Nz, 0.30%,-of calorific value 1.262-1,185 cal./m2
361..Bristow, W. A, 0il From Ceal. BEngineer, vol,
168, 1989. pi. 469470 Gads Jour., vol. 228, 1039, pp.
288-290; Colliery-Guard., vol. 159, 1939, pp. 625-626;
Engineéring, vol. 148, 1939, pp. 561~562.
.. Not only, as at present, can the Fischer synthesis be
uged to produce liquid fuels, certain fractions of which
are rich in olefing useful for the mannfacture 'of Jubri-

" eating oils and parafiins subject to oxidation into fatty_ . .

-acids, but: also it ¥will be only a question of tinie and
..research until gases will be produced that are rich

"enough in mono-olefing to e polrmerized -into-high-

octane gasolines. "Another revolution will. be accom-
Dlished if conversion of CHi and its llomologs into ole-
fins ean be earried out-commercially. This is important,
to both the oil .and the coal industries—to the former

" because of the immense quantities of CH, contained in .

~ patural gas and to the latter because of the high %
Cof CHyin'coke-oven gases. ; . -.=" .- o« .p .

. -Fuel and Aljed Industries.- Gas and Gil- . .

7% . Power, vol. 83, 1940, pp, 286-287; Chem. Abs., vol. 35,

- 362.

1041, p. 875

asis on synthesis of hydrocarbons.

Future Possibilities: . Gas World, vol. 118, No. 3065,
1948, p. 3904

- produced by the Fischer-Tropsch process with an equal

- quantity. of- the diesel fractions of’ the' oils from high- '
temperature carbonization to give a suitable diesel fuel .

i -~ is-suggested. ~ . - . RS ’

yst and gas.temperatires in & typical operation of - - =

- 3g4. B}iocm«:,’ H [Liquid fnels From: Cba'l:in' Relation
to German Power Economics.] . Gliickauf, vol. 70,

*1934, ' pp. “1137-1149;_ Chem.: Abs;: vol. 29, 1935,: ..

P, 4151,

" Lacking petroléum, Germapy -must procure, liquid. -

fuels for future transport development largely from

7. -coal, " Liquid fuels by carbonization can be increased

by (@) ‘mild refining of coke-oven light oils; (b) use
of .the roof-canal and the Still process for protecting

*“coke-ovenlight oils from decomposition; (¢) further ...

development of low-temperature catrbonization.  Hy-

.’ drogenation and synthesis from.water gas will become

‘An #ddress. The blending of syptlietic diesel fuel -
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jmportant sources of liquid fuels. Some progress has

been made in the adaptation of the diesel motor to

tar oils by use of a special fnel injector.

365. BropiE, B. C. Synthesis of Methane and Formic
Acid. Proc. Roy. Soc., vol. 21, 1872, pp. 245-24735
Jour. Chem. Soe., 1873, p. T44; Chem News,, vol. 24,
1872, p. 1875 -Chem. Zentralh, » 18:3, p. 451.

On passing an electric current through a mixture
of CO and H:, after 5 hr. about 6% of CH, was detected
in gccordance Wlth the. reaction _

CO+4-3H:=CH,-}-H:0.

In a corvesponding test with a mixture of CQ- and H,,

the resultant gas was found to contain, besides H; and

unchanged CO;. some CO and CH, and an oily lquid -

identified as HCOOH. )
366. Formaldehyde Synthesis.

Soc., vol, 22, 1873, p. 1

CH:O0 is produced when the silent elecmc discharge
is passed through -a mixture of CO: and
367. . Formaldehyde S\ntheaxs

vol. 174, 1874, p. 284,

On passing an electlie current through a mixture of
CO- and H: about 5.2¢¢ of HCHO was detected in-the
end gas, and with CO and H:, onlv <,H. and CO» W ere
obtained.

368. Bropig, G. H., Jx-:\\x\cs, W. H, AXp H-\U:s, A,
. Heat of ‘For matmn of Cementite as Electrolyzed
From a Pure Iron-Carbon Alloy of Eutectoid Struc-
ture and Composition.
ing, vol. 10, 1926, pp 610—6’9 Chem. Aba, vol. 21
1927, p. 3878.

Value of —13.580 cal.- 1)er sm. mol. was obmmed

Proc. Ror.

“-at 86° F. by caloumetrlc detemunatxon ot: the heat of

formation of Fe,C. " - _
Bnonnoxm, F.. Sc‘c abs 1786 1787

: 369. Broerz, . [S\'stematxcs of the Fischer: Tropsch

Catalysis.] - Ztschr. Elektrochem., vol.
. Dp. 301-306; Chenx. Zentmlb 19o0 I . 14

Abs., vol. 44, 1930, p. 2838, -

" Fundamental Fischer- '1‘10p=ch le.nctwn (‘0+ ’H.>
CH:-+H-0 at atmospheric and at 5-20 atil. gage pres-
sure between 160°-and 186° is discussed.
catalysts at pressures up to 10 atm. gage pre:

“reaction rate Is given by d[COY: dt==k [H

Chem.

ure the
"1 [CO]

‘at 173° to-18.8X 10— at 186°, yielding.an activation
- energy-of 31 kcol, per nol,

‘-an acm ation energy of 28 kcol. per mel:’ ix found.

At high pressures the reaction rate is: ¢ [CO)rdt=""r"

e (B2 1601} (l[E] + (1+k=fE:])}. The presence

_of .CH,-in the reaction- mixture does not affect the
- The catalysts -

rate ‘or the mnature of the.products.”

An"ew. Chem.,

Trans. An: Soc, Stee) Treat--

i

On technical -~

‘gradually lose activity, which may :be recovered by

*- heating in H. at 400°. !

- tion ‘of an. jntermediate carbide.’

“‘The reaction’ takes place di- "
reetly in 1 step at the catalyst surface without forma-- -~
The CH: ragdicals’ -

are combined at the: catalyst' surface under- formation: -

of. double honds at the chains ends, which are subse- -
. quently shifted by H etchau"e tm\md the ceuter ofr

the chains. - -

. 70 ‘Broeiz, W., AND SPENGLER, H.
:Behavior -of Fxschex-Tlopsch Catdlyqts]
stoff-Chem:, - vol. 31, 1950, joi ‘)‘—1()
vol. 44, 19a0 D.. 6"49 -

~/Conversion behavior of 'a porous’ catalyst’ depends o

[thsxcochemlcal, _5 B
Brenn-
i Chen; -Abs.,"

“not only on its special-chemical properties but also -

on the structure of its pore system, which makes up

its inner surface and provides the path for the trans-. .
The following determinations

<port of the.reactants.
were made. for the purpose of clarifying the pore
" structure of Fischer-Tropsch catalysis: (1)‘ Deter-

mination of the grain and lattice volumes of unreduced

oo S

- “liguefaction of natural gas, distillation of coals, lig: :

.7, 872. Brown, B. K. axD GU\’\E%S,‘R C.
1949, 7

-~ another 30% by 19«0 at which time the tota]l deman
- will exceed 7 million bbl. per day. This demand will

where & at 7.atm,.gage pressure varies from-7 8X10—":

. .imports, and by synthesis from natural gas and co:

At atmospheric. pressure.

catalysts. From the data thus obtamed the pore vol.
umes and the porosity as well as the change in volume
through reduction of the catalyst are determineq,
(2) Plotting a structure curve in order to find ont
how the micropore space is divided among the varioyg
pore radii.. (3) Determination of the average pore ©
radius of the macropores by means of a perfusion
method. By this means there results for CO and g, -
‘an excess flow, which is designated as surface diffp.
sion and explains the otherwise determined complete
utilization of the catalyst grain. (4) Determinatiop
of the inner surface by plotting an adsorption isotherm,
In connection with surface determination, absorption
measurements of CO and H: show that the temperature
region of Fischer-Tropsch synthesis corresponds to:
the beginning chemhmption of this gas. The heat of
adsorption of CO and H: is calenlated from the ad~ .
sorption isotherms. (See abs. 3243.)

371. Brox1, N. [The Mortor-Fuel Crisis and Remedxes |
for -Surmounting In] Giorn. bibliografia tecniea
intern., 1923, No. 2, pp. 1-8, Nos. 3-4, pp. 3-18,No. 5,
pp. 1-8§, No. 6, pp. 1-9: 1‘17()‘ No 1. pp 3-9; Chem.
Abs vol.' 20, 19’() p. 1898.

Ettended yeview and discussion dealing with- dlfter-
ent types of motor fuels, general method= available:
for incréasing their supply, methods of increasing .
the yield of benane from crude o0ils, the xecovery of -
benzine from golid, liquid, and gaseous subsmnces, the .

" nites, and peat, production of artificial petroleum by
direct synthesis and from vegetable and animal ofls,
.angd the. direct use of vegetable oils, alcohol; gas-pro
ducer gas, and colloidal mixtures as fuels. Includes
economlc as well as chemical and engineering data

- Brooxs, A. P. See abs. 2064, - |
‘BROUGHTON, J. W.™ "Scec abs. 288!

" Fuels—Liquid - and- Gaseous. - Mech. Eng, {
. No. 5, 1948, pp. 421-424; Chem. Eng. News, vol. 26,
1947, pp. 21930197, 2171 ; Chem.Ab: .

TP -13.3 {Brown and Gunness), 509 (G\mness)

Demand for petroleum ploducts has quadrupled dnr-
ing the last 25 ¥r., and it. may be expected to increas

be met by domestic-crude-oil production; some foreigh

0il from shale and tar sands seeins to be more remo
‘than’ from synthesis. - The ‘¢économies of. the indus
will result in'a gradually diminishing supply of resid:
ual fuel oil for industrial: purposes, and coal Wil
‘handle an increasing share of. the expanding industri
fuel load.. Thismeans a veu' large future develop:
ment in coal mining to take ¢are of the increasing de%

' 876, BROWNING, L. .C., ANn EmMETT. P, Hi

mand for-coql. - 'I.‘o produce even..l million- bbl.: of
er'day from coal will require the mining' and pro
ing of 650,000 tons of coal per day or 236 million tont]
K per yr,, or nearly one-half of our; present producti
BRrOWNX, B. A ‘Sce abs. 3551, :
Bnow\ G. G. ‘Sceabs. 1121.. - 7

B Bnowx R. L. Sec abs. 921, 922,.928.".
378. Browx, R.-L.,
S From : H\'dlo"en
Eng Che vol

) Experimental pr odncnon of ’\IeOH from:
has been studied. with ZnO, basic ZnCrQ, and nore:
- ZnCrO. as-catalysts. .. The last 2 are more active
'Zn0, and under high-temperatures and pressures
. normal ZnCxO, is the most active. With the theo
* cal mixture of CO and X at 400° and 180 atm., 2.2

- gonversion’ of CO to MeOH has been obtained:

o e i LITERATURE _ABSTRACTS

374. . Methanol From Hydrogen and Carbon
. Monoxide, II. Dimethyl Ether, Ind. Eng. Chem.,
vol. 21, 1029, pp. 810-313; Chem. Abs., vol. 23, 1929,
p. 2150.

Produetion of M&:0 (1) as a side 1e1ctxou of the syn-
thesis of MeOH (II) over ZnCrO, at 300°-200° and
180 atm. has been studied. The formation of 1 is slow
and increases with temperature to 5.2% at 897° while
I reaches a maximum of about 309 at 375° and then
falls off. High space velocity favors formation of II.
375. "

‘Monoxide. III. Fm-ther Work on Dnnetln] Ether.

Ind. Eng. Chem., vol. 22, 1930, pp. 1.0—1:6 Chem.

ADbs., vol 24,1030, p. 1840,

. Catqlvst prepared by precipitating the nitrates with

NaOH to give an atomic ratio of 3 Cu : 1 Cr in con-

tact with a 2 : 1=H: : CO mixture at 180 -lrm. vielded

MeOH. and Me:O in the f(:llowmo molecnlar % atms-

265°, 7 & 4: 285°, 14 : G:303°, "4 1922 '%40" 14 : 20;

355°

was 315 —3”0 , and conversions were on the order of

.30 mol. . that to:Me:O being the larger.

Browxg, R. X, Sce abgl 576,
Browxixeg, L. C. See abs. 2008. - :
‘Equilib-
rium Measurements in the System C-CH;~H.. Jour.
-Am.-Chem. Soc., vol. T3, 1951. pI.. 9815835 Chem
. Abs;; vol. 4u, 1001 . 4354
In the course of experiments rel'ltxve to the’ Fe-
Fe:C-CH,-H: . equilibria. it was found that the C

formed by the.decomposition of FeiC reacted readily -

© with H: at temperatures as low as 400°, the Fe caralyz-
-ing the reaction. .

"Ha equilibrium constants -in -the tempemmre range-;

A study 'was made of the CH=C+2

3580°-838°, using the C formed as abeve. “The valies

--obtained are clote to those for the reﬂchou in \vhich
. the G:forin is g-graphite. = ... -
877, Brows1yg, L. C.. DEWITT: T. W

- P. H.: Equilibria _in-the Systems ]o—C—Te—(H.—H» .

" and Fe;C-Fe-CHH.. - Jour, Am, Cheém. Soc., vol.'72

1950, pp. 42114217 ; Chem. Abs,, vol. 45, 1931, p. 1861,

* Equilibrium constants, for the reactxon (I) CH.+2

~Fe(a) Fe.C--2H: were reported in-tlie témperature -

°-350° .and for -the reaction (IX) CH+3
Fe.G(8) +2H: ‘in: the .temperature’

20°~-46S°. - Free -energies.of formation of . Fe:
Fe,C, caleulated from the data for reactions (I) and

:(II), 1ed to the conclusion that the-formation .of all _
-+ mono-olefins and'of saturated .hydrocarbons contain-°
. ing more than 6 -C atoms by the direct reduction of -
.;Fe:,C-and FeC in the temperature range 450°-650° K. -
“The' resulfs ob- *

is thermodynamically unfavorable..
tained for reaction (II) agree well with those obtained
at higher temperatures by Watase ‘(abs. 3616).
8."BrowxLIE,; D.
duction From Coal. Iron-and Coal Trndes Rev
{0l 136,-1988, pp. 658-654. ., . .

Summarv of a report prepared for the 1\11 1ster in
harge of Australian Commoniealth Council for Sci-

enluﬁe and Industrial Research by:Sir D. Rivett. The'».
.-conclusion is ‘against récommending that any. publie
money he- prowded at ‘the present time for so costly ..
8 ‘Project. "The study ° covered- low-temperature. dis—:.

tillation, bydrogenation of coal, and svnthesxs of h:, dro-

carbons from CO.and H:.

379. " 01-From-Coal Developments
Colliery News. No. 2408, May 4, 1989, pp. 420421

ritain,
hlferior antiknock qualities, and it is necessary to
lend with benzol or add tetraethyl lead. Reports from
¢ Robinson-Bindley

298793*—54——75

Methanol From Hydrogen and Carbon

" - 381. BrticrNER, H.

115 : 135 'I‘he uwmn of maximum -conversion :

. 382.

AND L\ms'r-r, ‘

‘range’ -
and"” -

385 Bmcx\ul, H..

Australian Viewpoint on Oil i’ro-i g

10,19 ;CO, 29-11.9%, ave. 9.0% 5

Conl and o

Fischer-Tropseh process has not developed in Great -
Synthesis-gas products are known to have - B
. 885. BBUC!\M-:R H.,

s¥nthetic-oil ‘Plant * show Ni-*

49

- catalysts on carriers emp’loymg silicic acid to be highly

resistant to S poisoning.

380. Briicaaxov, A. [Effect of Compressive Stress on
Disintegration of Cementite.] Ztsehr. anorg. Chem.,
vol. 218, 1934, pp. 116-150; Metallurgia, vol. 9, No.
5, 9:}2934; pp. 87—10; Chem. Abs.,, vol. 28, 1934, .
ot -

Experiments with cast bars consisting of pearlite and
cenmentite showed that cementite was stable up to

temperatures of about 500°, but under pressure it

begins to disintegrate at that temperature and disin-
tegrates more with higher pressures. As the stability
of cementite decreases with increasing temperature,
the effect. of pressure becomes less appreciable at
luf(;her temperatures and cannot be observed -above
o

[Coke-Oven Gas asa Chemical Raw
Material.d  Ztschr. Ver. deut. Ing., vol. 75, 1931, pp.
93-97; Chem. Abs.. vol. 25, 1931, p. 3806.

Availability, .generation, ‘and. utilization’ of coke-
oven gas are considered from an economic view: point.
§ep'1r'\txon of 10" e . of gas of average composition
into - its comp(ment: shonld - furnish 4‘) 000 tong CO:.
23 tons C:H, and homologs, 14 tons CeH,, 70 tons CO, 47
tons H. and 178 tons. CH.. - Coul hydrogenation. syn-

" thesis. of -fuel oils. of NHs, MeOH, and of well-known

C:H¢ derivatives are now technieally perfected. and
offer promising ourlets. lmt onlv for very large scale
operation. .

[Bm\\'n CO'll and “Peat-Gas Svuthc»\e:]
. Handbuch der G.mmdu:tue, vol. 2, pt 2, 19-10 SS
pp TOM Reel 243.

383.
_Monoxide-Hydrogen: Mixtures in Contact With Losw-
Temperature Coke at Tucrensed Pressures.] Bren-
nestoff-Chem.. xo], 20, 193 9 m) 346—345, Chem. Abs,
vol. 84, 1940, . TI82.
Conversion of H. into. CH. in pre=ence “of 1ow-
temperature coke (5 gm, of coke, 1 liter of H:, standard

- conditions per: hr., oO atm.) rose' from 7% at 500° to

23% at 700°. Gorrespondm"lv lower values were ob-
tained at lower pressures. 'CH, was also formed when

- a-water gas was similarly treated; the reaction in this
“case, however, was’ principally. 2CO+2H==CH4+CO=.

The maximum yield of CH,, 40% in the outlet £as, was

pressures.

" See qbs 408. -

CAND . CHoL—mT G
Residual Gas From tlie Fischer-Tropsch-Rulirchemie
- Process'as City Gas.] Gas—-u. Wasserfach, vol 83,
- 1940, pp. 497499 ; Chem. Abs., vol. 35, 1941, p, 300.

* Analyses of the residual gas from the gasoline plant

over a period of 18 days: C0:,13.5-19.8% ave, 17.0%;
unsaturated 0.3-1.1%. ave. 0.7%: O: 0,0-0.2%, ave.
H., 11.83-23.6%, ave.
20.0% ;- CH, 27.6-40.9%, -ave. 330%, Ne, 16.5-33.1%,
ave. 20: 2%.
4,170 kg.-cal.’ “per m.>?
average density 0.7 taa The maximum rate of flame
propagatxon was 20 cm. per-sec.:as compared with 70-95

- -cm. per-sec. for manufactured gas. The highest specxﬁc-

[Fuun.mon of Methane From. Ciirbon’

[ Utility of'

. The - average ‘gross heatmg valoe was -
- (0°, "760: mm. Hg, and dry) and

obtained at 407'1tm and 100‘1; the. vxeld fell thh msmg -

showed the following variations and average values -

flame mtensm' (combustlon ‘density) was' approxi- . ’

mately 740 X107 kg.~cal. per.cm.’ per sec. as compared . |
with about 1,200 for-manufactured gas. -These lasttwo - *;
i characteristlcs make the gas unsunitable for use alone as ™
- city gas, but a maximum of "0—30% can be mixed “'lth

‘coke-oven - gas..

L T

AND J ACOBL’S, G'r.

[Activity “of

Nickel Catalysts for the -Synthesis of Methane.] .

BrennstofE-Chgm'.; vol.- 14, 1933, pp. 265-268; British
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Chem. Abs., B, 1938, p. 772; Chem. Abs., vol. 27, 1933,

p. 5154.

Addition of SiOQ: gel, AL,0s; ThO:, or the oxides of
Ba, 8r, and Ca activates or increases, in the order
named, the life of Ni catalysts. The weekly alkaline
catalysts of pure Ni, Ni-alkaline earths, and Ni-ThO:,
prepared by redueing the hydroxides, are almost com-

- pletely inactive. The Ni-AlO; catalyst, however, is
highly active, yet when prepared by calcining the
nitrate it is imactive. On the other hand, nitrate-
prepared Ni, Ni-alkaline earths, and Ni-ThO, are ac-
tive, The best catalysts are mixtures of 90%¢ Ni and
10% ALOs or ThO. Additions of alkaline earths, par-
ticularly of BaO, increase many times the activity of
the catalysts prepared from the nitrate. Addition of
Co greatly decreases the activity of Ni, while Cu makes

it completely inactive. . Reviews literature . briefiy.
BRUDE, G. See abs. 900, 901, R
“ .- BRUNAUER, 8. Sce abs. 822, 823, 824, 825, 826,
827, 836, 2215, 2216. - '
386. BRUNAUER, §., axp EMMETT, P. XL

Waals’ Adsorption  Isotherms ‘in Determining the

Surface Area of Iron-Syntheélic-Ammonia Catalysts.

Jour. Am. Chem, Soc.. vol. 37, 1035, pp. 1754-1755;

Chem. Abs,, vol. 29, 1933, p. T168. :

The determination of van der Waals® adsorption iso-

therms of ‘gases close to their boiling points affords a -7

‘convenient method 6f measuring the extent of surface
of Fe-synthetic~NH; catalysts; low-temperature iso-
therms are given for N. at —193.8° and —183°, for

0., CO, and A at —183°, for CO. at —78.5°, and for =

- c«Hm at 0°,
[N 1. U :
Adsorption Isotherms in' Determining the Surface
Areas of Various Adsorbents. Jour. Am. Chem. Soc,,

p. 1159.

of the following zases were determined on a variety of
adsorbents at the remperatures -indicated: A and N.

at -—195.8°; A, N;, CO, and Q. at ~188°; CO, at —78°; -
The following adsorbénts

. normal CiH, and SO at 0°
- were used: 2 Cu catalysts, glancosil, pumice, NiO sup-

. Cr:0s gel,. “glowed” Cr:0s; KCl, CuS0,5H.0, CuSQ,

the surface area evaluated from the different-isotherms-’
for the -same t “
" another,
388. ~——
thetic-Ammonia - Catalysts,

Jo vol. 62, 1940,
. 1940,'p. 6156. - - R :
Chex.nisorptiqn esperiments were peiformed on. the
‘following - Fe-synthetic-NHs catalysts; unpromoted

Jour. Am, Chem. Soe.,

" catalyst’containing 1.59% K.0 and 1.3 ALO;, catalyst
containing 1.07% K-O, sihgly promoted catalyst, con-

Derature) are given for -the .preparation of these-
catalysts.- The ehemisorptions of O and CQ:at"—188°

-and —T78% CO0: at —78 and 0°, N: at 400°—50°, H.. -
at,—78° (type A), and H: at-100° (type B) were :

- studied on these catalysts. ' From the investigation of |
the§e. adsorptions individually ‘and from their mutual.
inbibitory effects the following conclusions are drawh:

N . ‘The CO: chemisorption is located on the surface alkali .

molecules, and the 3 other chemisorptions on the sur-

face of Fe atoms. .CO and CO: are chemisorbed as

" cussed critically. The adsorption energy, owing to at-
- traction of dipoles induced into a nonpolar gas such as

TUse of van der °
“-.isotherm equations for multimolecular adsorption are

" molecular adsorption.

Use.of Low-Temperature van der Waalg' ..

“vol. 59, 1937, pp. 2682-2689'; Chew, Abs,, vol. 32, 1988, -

. o . L o - and lattice dimensions ases -with an Fe:
Van der Waals' adsorption-isotherms of some or-all. - : ke Phases avith an Te:N

ported on pumice, Ni on pimice, dry powdered bacteria,’. -,

2 Si0: gel samples, activated - ebarcoal. and 2 Darco, v
samples- (activated . carbons). All adsorbents except =

:-quality than-that produced commercially in-Europe by
charcoal given sigmoid .isotherms, and the values ‘for .

- In comtrast to the ligh-boiling, paraffinic material pro-
adsorbent “were’ consistent -~withh “one
Chemisorptions of Gases: on Tron-Sya- finic. The olefin characteristic permits the conversion
PP 17321746 Chein, be. vol. 34, . by.-a simple catalytic treatment. A 7-1b. Reid vapor

LTt e >+ . ¢lear octane of 82'and a C. F\.'R. R.-octane of 92.' Th
-Synthetic fuel blends normally- in
“eatalyst containing > 0.15% - Al:Q;, singly - promoted .- »

/.. catalyst- containing 10.2% ALO. doubly, promoted . ‘39 BruNSCEWEIG, R. - [Synthetic Liquid 1«“119157

- taining 1.08% AlQO; -and 0.19 ZrO: and doubly -pro-- = 'y,
moted catalyst containinng 0.35¢% AL0; and 0,08 K.0. -
The. weights and reduction schedule -(time and tem- -

moleciles, N and H as- atoms, O probably as iong’
Both the ALO; and K.0 promoters are strongly cop.
centrated on the surfaces of singly and doubly pro-
moted catalysts. The alkali promoter is very inti.
mately mixed with Fe atoms on the surface. The Fe
surface is heterogenous; the heterogeneity probably ig
due to differently developed crystal faces. The mole-
cular CO and CO. chemisorptions are purely surface
adsorptions; O ions penetrate several layers below the
surface; N and H atoms probably do not penetrate pe-
low the surface but migrate to I'e atoms located under -
surface promoter molecules. Both the K,O and ALQ,
promoters give evidences of specific chemical effects,
389. BRUNAUER, S., EaMETT, P. H, AXD TELLER, B,
Adsorption of Gases in Multimolecular Layers. Jour, .
Am. Chem. Soc., vol. 60, 1938, pp. 309-319; Chem,
Abs,, vol. 82, 1938, p. 4037.
Polarization theory of multimolecular adsorption dis-

A, is insufficient to constitute a major portion of the
bindfbg energy between adsorbed layers. Adsorption- '

derived on the assumption that the sanre forces that
produce condensation are responsiblé also for multi-

1 0 Numerous applications -of ‘the -
equations are given to experimental adsorption iso- -
therms. C . ’ . :
390. BRUNAUER, 8., JEFFERsON. M. E.; Earvery, P, H., -

AND HENDRICKS, 8. B, Equilibria-in the Iron-Nitro-
gen System, . Jour. Am. Chem. Soc. vol. 52, 1931, pp.
‘1778-1786; Chem. Abs., vol; 25,1931, p. 3550,

At:atmospheric pressure the ¢ NH: in a gaseous B . Co

NH; mixture in equilibrium with ain Fe-Fe, N mixture
is 37£2 at 400° and 14.52%1 at 573°. The ¢% NH;sina
similar, equilibrium with Fe,N-Fe,N is 772 at 400°,
T0£2 at H44°7and 5722155 at 300°. < The éompositions™ -] -

 ratio.of 2:2.7 in equilibrium with various H~NH, mis-
"tures is-determined at 400° and 444°. The dissociation
pressure of FesN is'caleulated as 8 x 10° atm. at 450°.
391, BrUNER, F,. H. Quality. of Syuthetic Gasoline
'From Natural' Gas, Ind. Eng. Chem., vol. 41, No. 11;

- 1949, pp. 2511-3515. S g R

_ ‘Gasoline produced in”this country by the fluidized”
iron-catalyzed hydrogenation. of-COQ is-of much higher

the Fischer-Tropsch, fixed-bed, Co-catalyzed process.

ducegd over Co, the hrdrecarbons produced by the Amers
ican process are relatively low-boiling and highly ole-

‘of the gasoline to-a high-octane fuel or blending stock’

pressure, 400° F. end-point naphtba has a C. F. R.

_straight-run and G

produets, .-

erack : S
: See abs. 332, 833,

BRUNS; e

92; Br WE : Probs-
lems ‘of the Rational Utilization of Mineral Fuels.
‘Chaleur et'ind., val. 8, 1928, pp. 143~151 ; Chein. Abs.
vol.'22, 1928, p. 2256. © - o % L
.Address. including séme information ‘on Fischer's
Drocess- for -hydrogenating’ at 700°- and atmosphert
pressure. with. a .catalyst producing- aromatics apd,
paraffins,’ © ¢ L e e LG
398. ———." ‘[Econoibic Aspeets of the Synthesis 0f %}
“.*Liquid  Fuels:] . Conferences-rapports sur -les. com- .
- bustibles, Sec. tchecoslov. soc, chim; ind., vol. 24, 1930, ol

:.-pp. 51-58; Chem. Abs., vol: 24, 1930, p. 4610, -
- Address. - T :

894, ———. [French Problem of Substitute Fuels.]
- Rev. ind. minérale, No. 421, 193S, pp. 313-328. '

_..equations do. not agree with- these results.

General consideration of synthetic fuels and methods
of synthesis in other countries with an explanation of
the position in - France with respeet to aleohol fuels,
coal-carbonization products, and hydrogenation.

395. Brurzkus, M. [Processes for the Production of
Light Ofls for Internal-Combustion Engines.] Chim.
et ind.. vol. 14,1925, pp. 171-185, 358-362 ; Chem. Abs,,
vol. 20. 1926, p. 102.

Yan't Hofl's equation, dmK/dT=Q/TR’, is expressed
as follows: Any chemical reaction can be directed and
accelerated in a certain direction by continuous and
siipultaneous external variations in pressure, tempera-
ture, and concentration. acting in a direction contrary
to that of the corresponding variations caused by the
desired reaction. Brutzkus suggests that the desired
variations in pressure, temperature, and concentration
can easily be obtained Ly operating in a compressor
constructed and operated - substantially. as a diesel
engine.- Application of such a method for cracking or
hydrogenation under various _conditions {exothermiec
and endothermie reactions). for the treatment of petro-
leum. tar oils; turpentine. fats. sugars and molasses,
cellulose compounds, and coal. and for the synthesis.
of light oil from CO; CO:, and He, is discussed and com-
pared with corresponding processes at present in use

or proposed. - Very: high temperatures and pressure -

" could be'used, and catalyzers could be eliminated,

896. BryaNT, W. M. D. Calculations on Warter-Gas
Equilibrium. - Choice.:of  Suitable. Molecnlar-Heat
Equations.
a Function of the Temiperature. Ind. Eng. Chem.,

©vol. 93,1931, ppe- 10191024, 1309 ; -Chem.’ Abs, vol.-

- 935, 1931, .. 5612 : B - B o

~“Thermal and equilibvium data . for the water-gas

yeaction. are - nssemibled Landdiscussed. - AHzy for:

_the reaction. CQ:ty) +H:(g)=CO(g) +H:0(g) is cal-

“enlated to be- 9,731 eal... This value. is combined with

molecular-heat equations from several sources to yield
expressions for AH as a function of the temperature.

These equations: in turh, are used to show-the order .of. .
‘agreement existing between molecular-heat of - gif-

ferent sources. For this veaction, specific-heat equa-

tions of Lewis and Randall, of Eucken, and -of East-

man give similar results.  Partington and Shilling’s
sions for-the frée-energy- change, AF®, -and-its tem-
perature coefficient is-derived,-as well as for the cor-
responding reaction isochores.,  The equilibrium. value
of Netmann and Kihler at 1,259.1°K. is:used to de~
" “termine the. integration -constants.

“of Eastmman satisfactorily reproduce the experimeéntal

-equilibrium .- constants_-in- the water-gas .reaction. -~

“Partington -and - Shilling’s ~molecular-heat. equations
fail to reproduce these values.
" gas. renction is caleulated. Numierical results .rang-
“ing 6,828-6,750 .cal. are obtained, dependiug: on ‘the

- §tep in a recaleulation.of the free energy.of formation
Sof €O and QQa. ~* b7 S L
‘- 387.. BGECHNER, .
" FIAT Reel K29,
+ TOM Reel 296."

.. Operating instruction ‘for the: determination of tri-

Osidizability of Cobalt Catalgst.

‘- valent Co is worked out as a result of tests on the-de-.

- termination ‘of ‘the content of trivalent "Co ‘in Co
-catalysts. -1 drawing, 2 tables, 8 graphs.
898, — . [Recovery of Thorium- From

7,123; PB 70,218 ; TOM Reel 296.

-Gives experiences in 2large regeneration installations.

“- * LITERATURE- ABSTRACTS - -

Heat of Reaction and Free Energy ds -

Expres- -

The molecular- .
. -heat equatious of Lewig and Randall, of Eucken, and

AE°s; for the:water-:

“&§pecific leats used. These vdlues constitute the first

1988, frames 7,095-7,108 ; PB.70,218;

{he Tho-'
“+ rium Catalyst Suspensions.] FIAT Reel K-29, 1938,
.+ frames 6,995-7,004, 7,032-7,036; 7,091-7,094, 7,120-

. Describes improved sulfate process for the brecovery ’
of Th from the preliminary precipitation suspension. @

399, . [Catalysts for an Increased . Prep-
aration of Paraffin.] FIAT Reel K29, 1939, frame
6,058; PB 70,2183 TOM Reel 296.

. Supplement to FIAT Reel K29, frames 6,941-6,044,
in which Co catalyst containing Mn is described. Sep-
aration of the obtained quantity of paraffin into 1 por-
tion (Gatsch) with a. solidification point under 50°
and into another portion with a solidification point
over 50° is given.

400, ———, Examination of the Reaction Water of
the Iron-Catalyst Synthesis. FIAT Reel K 29, 1841,
frames 7,242-7,249; PB 70,218; TOM Reel 206.
Analysis of products dissolved in the reaction water

in the Fe-catalyst synthesis and description of the

analytical method. Since the ireaction water con-
tains only about 4 gm. EtOH/1. a technical extraction

" searcely seems possible. I tables.

401, e, Alcohol-Forming: Catalysts. FIAT Reel
K 29, 1945; frames 7.214-7215; PB 70,218; TOM
Reel 206. .- - . X
Constituents and operating data of 3 aleohol-form-.

ing Fe catalysts. 1 of them is proposed as a standard

catalyst. ) } : ) : )

402, BrECHNER,—. HecHEL, H., and RoeLex, 0, Be-
havior of Inorganie Impurities in Kieselguhr: FIAT
~ Reel. K-20, frames 99-102. 1930; PB 70.211: TOM
Reel 287, frames 99-102. = . .

Seasonal varintions in the- quality of kieselguhr 12
0. were observed. . Investigation led to the opinion that
these variations are due to storage in the open.. When
kieselguhr lies-in heaps, the-Fe oxidizes and the § is
" _transformed into H.S0. These processes aré termed '
“cold_combustion™ and are;said not to oceur when
- kieselguhr is stored flat.: When. heated to $00°-500°,
Fe and § form ferrous sulfate. -When the kieselguhr
is heated to 1,000° the ferrous sulfate is transformed
iuto ferrie silicate. . The proportion of Fe, which with
the O: .of the air hias already been transformed to the
ferrous form, remains unchanged. Ca, S, and Al ..

51

. cause 10 changes by storage.
BueLow, H. See abs. 3187. - i
" BurrLes, H. * Sec abs. 2679, 2680, 2681, 2682,
. " Burorp, C. B. Sce ahs. 1268. ) .
E '\:‘403,',‘,]3“(;5,' G. . '[Ceal Transformation.] . Ullmanm, -
" Enzyk. Tech. Chem., vol. 6,24 ed.; 1930, P 643-670. 1
Patent and .literature listing and summary .of ‘the

Fischer-Tropsch and the Bergius processes. ' :
7404, BrecE, P, B; AND KERLOGUE, R. H.-Determination
T« - of the Surface Area of Powders by Means of Low- :,
© Temperature “Adsorption Isotherms. Jour, Soec.
Chem. Ind., vol. 66, 1947, pp. 377-381. . . R
Simple Foutine procedure for the determination .of - ..
the surfice area of powders by means of low-tempera-
.. ture: adsorption -isotherms. is described, with full ex-
" perimental and mathematical detail. - Method of inte;
-.- prétation has been formulated permitting the elimina-
. tion of the ‘“deadspace” determination for routine
.- procedure where - the substance. is_known :to. give an:
S-shaped isotherm. -“Apparatus..and the method are
“ baged on previous work of Brupauer and Emmett..
E - Buranova, T. F. See abs. 1705. - e
.. 405.-Burramp, -R. “H, Société belge - Vazote, Liége;
-~ CIOS Report 1I-11, 1945, 6 pp.; PB 170; TOM Reel
o .2 186; Fuel Abs,, vol. 3, abs. 454.: L - .
““‘During the war this plant produced compressed CH. .-
gas-from coke-oven gas for use as-ar auto fnel. AleQH "
is made now by catalytically cracking coke-oven gds to
CO and H: and reducing it to MeOH. ~ The catalyst-used -
and the conditions of operation. were not discussed but:’
have been patented. The résulting gas consists of 109
- N, 30%:"CO, and 60% H: Production of MeOH is -




" position: C:Hs, 1.8Ge: CHi, 50%: CoH 3.89: He
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20,000 liters/day. A new water-gas plant has been
installed with a capacity of 80,000 m2/day. Nearly all
the MeQOH produced is converted to CH.O. Before the
war the company had a pilot plant for the hydrogena-
tion of coaltar oils producing 85-90 octane gasoline,
but in 1940 it was dismantled, although in 1939 it pro-
duced 600 tons of gasoline for the Belgian army.

406. Buntg, K. [Residual Gas From Fischer-Tropsch
Synthesis as Towns Gas.] Gas-u. Wasserfach, vol.
88, 1940, pp. 497499 ; British Abs.. 1048, B I, p. 64

- Composition of the gas varies rather widely, mean

values being: CO: 1792 ; CO, 9% ; CH,, 33% ; Ha, 205 ;

N: and C:Hu, 0.7 vol. ¢z. The calorific value is within

the town’s gas range bur the high density and low flame

speed renders its behavior unsafisfactory unless it is
wixed with 2.5 vol. of normal town's gas.

407. BuxnTE, K., AXD GIiEssEx. A, [Influence of Coke
Reactivity on Witer-Gas Formation.] . Gas-u.
Wasserfach, vol. 73. 1930, pp. 241-247 ;- Chem. Abs.,
vol. 24, 1930, p. 2862. e

. Experimental results indicate that the reactivity of

- various cokes. with respect to water vapor decreases

in the following order: Wet-quenched, low-témpera-
ture lignite coke: woud charcoal; dry-quenched, low-
temperature lignite coke; semicoke: wet-quenched gas
coke; dry-quenched gas coke and oven coke. This is
in the same order as determined for O: alone.and O in
CO: (bibliography given).  Some relationship can be
noted between water-vapor decomposition and ignition
- temperature of the coke, but this is obscuved by .the
effect of undecomposed steam passing through the Fiel
bed on the water-gas equilibrium in the gaseous phase.

This effect -is difficulr to evaluate as it is practically -

impossible to”draw’ gas samples directly from. the fuel
surface; and, in addirion. equilibrium is not reached in
the water-gas reaction. even at the higher. tempera-
tures, . - . I .
408, BuxtE, K., BRUCKNER, H., AND SCHENK, P.” [Syn-
thesis of .Benzine Hrydrocarbons From . Methane.]
Gas-u, Wasserfach. vol. 84, 19041, pp. 377-381, 391~
396 ; Chem. Abs., vol. 36, 1942, p. 8158.
Only 12 wt. % (maxiwum Field) of CHi could be
converted into liquid products by passing it at a rate

of 100 1./hr. through a FPythagoras tube heated at 1,200° ...

in an electric furnace. The exit gases had. the com-,

45.9% ; CH,, 50.3%. The yield of liquid products. was:

Light oil 89.5 gm/m?® and tar $6.0 gm./m.> . The effect .

.of 'size of reaction tube (13,10, 6, and 4 mm. diam.)
was. studied: - Behdaviot of ‘catalysts' of groups I-IIT
supported on porcelain was investigated, with the same
apparatus, . Most merals and metallic oxides, especially.
those of the:Fe group, promote direct decomposition of

- CH:x'into C:and H-;-the decomposition rate is accélér-

.ated and the renction temperature lowered-by such -

catalysts. - ‘The small increase in-the yield of liquid

: - hydroearbons effected by U, W, ‘and. Mo apparently is

not"due to catalytic action. ' Ag has a slight catalytic’

~action, 13.1.wt. % of CH, being converted -into liquid-

products, .At 1,150° and at a rate of 40 L/hr. the exit

.‘gases consisted of:; C:Hs, 2.7%; CiH,, 2.3%; CupHy, -

5.0%; He, 47.4% ; and CHL,.47.6%. The yield of liquid
.products was: Light oil 88.1 gm./m? and tar 53.¢ gm./
m.?® Liguid hydrecarbens formed br the thermal de-
 composition of CH, are almost entirely aromatic in
- character, the main constituents being C.H, toluene,

CuHs, and-anthracene (typical analyses given). ' The °

. constitution of the oil depends-chiefly on the resiction

- temperature and reaction time and not to any marked

extent on the type of catalyst used, - e

409. BUxTING, R., AND HUKTER, W. Synthesis-Gas Pro-

- duction in'the Fischer-Tropsch Process.  Interroga-
tion of Dr. Koelbe), " Bib. Sci. Ind. Repts., vol. 10,
No. 2, 1948, p. 184; PB 92120, -~ - . -

"1 .413. ‘BursTIN, H

1. Gas manufactux"e, Germany. 2. Fischer-Tropsch
process. - 3. Gas synthesis, Germany. 1. Catalysts Fe,
Germany. ' 5. Fischer-Tropsch Plant, Courridres.
Kuhlmann’ Oil, Harnes, France.
410. BUReART, P, AND GRAETZ, A.
Fuel.] 'Tech. moderne, vol. 19. 1927, pp. T05-718,
743~749; Chem. Abs, vol. 32, 1938, p. 676, .
5 eﬁeview showing status -of investigations in this

[Srnthesis of Liquidq

BUreoyNE, E. B. See abs. 7. :

411. BURKE, S. P." Use of Oxygen in the Manufdcture

of Gas—Gas Production Subcommittee Report.

Am. Gas Assoc. Monthly, vol. 26, September 1944,

D. 874; U. 0. P. Co. Lib. Bull,, abs. 39, 1944,

It appears Drobable that, if the air is replaced by
989% pure O, in the manufacture of blue gas, a gas of
approximately 300 B. t. u. can be produced continu-

ously without  increasing the clinkering difficulties. -

" Approximately 220 cu, ft. of Os is neces#Ary to produce
1,000 cu. ft. of blue-zas, The use of O: means a large
Eincrezl'se in the gas-making capacity of the Las pro-

ucer,
O: plices it at $0.14 per M cu. fr. Electrolyti¢ pro-
duction of H: and O: under pressures up to 300 atm.
has been reported as successful from sources in-Ger-

© many: and . Sweden,
depolarizing effect and a reduction of solution resist-
ance such that the electrical efficiency is improved
enough to offset the energy of compression; the elec-

" trical requirement is’ no greater than-that’ necessary’
phe _The size and-cost of stch:
electrolytic ‘plants are far less than for a plant for

Tat atmospheric préssure.

_-making. Q. from. _the air, oo ) -
Burxs, J. U See abs. 2584, PN
Burxs, R.-M. - See abs, 3335, G-

412, BurreLL, G. A, Hydrogenation of Coal Processes. '

- Oil Gas Jour,, ¥ol. 27, October 18, 1928,'p. 56,
Motor fuels way be prepared from coal by ‘Hydro-
genation of coal (Bergius process) or of CO. Water

. 8as (CO and H.) is made to combine in the presence ..

. of \'arious‘,qatnlysts with -or without pressure.  Proc-
esses in active stages of development in Germany are

~the. I, G. Farbenindustrie process. (pressure hydrogena-
‘process: (CO-+Hit-a catalyst with or “without- pres-

.sure) ;.in. Frauce the Patart. process :(CO.-kH.+a
-" catalyst4-high pressure) ‘and the Audibert - process

..: (CO~-Hata ‘catalyst-+pressure) : and in England the /. -4

Nash process (CO+H:+a catalyst).

< ~Chem. Zentralb.; 1939, I, p. 1423; Chem. Abs., vol.
85,1941, p. 4178 - ) :

“Topics coilsidexjed inclﬁdé propefties’ of ‘fuelé, com- :

"position and properties of the more important hydro-

carbons, gases, .and -cracked. benzines, . processes of. .
‘selective ‘extraction and. polymerization of the prod- .+
. ucts of cracking, benzine- substitutes and partial sub-" ;
" ~stitutes (ethers, alcohols), antiknock: agents "(alcohol, -

" benzene, PbEt); “liquefaction of coal and syntheses
for benzine and Diesel fuels, production and synthesis

., of airplane lubricants, and the lubricating efficiency -

4nd resistance to oxidation of these oils;

" 414. BurweLL, R. L, Jr.; AND TavLoR, H, S. Activated
. Adsorption of ‘Hydrogen and Carbon Monoxide on | %

.: Zine Oxide—Efféct of Water Vapor. Jour, Am. Chem.

- Soc., vol. 58, 1936, pp. 1753-1755 ;- Chem. -Abs.; vol. 30,
- 1936, p. 7954, - o ’ Co

. H:0 vapor minimizes surface reduction ‘of ZnO cata-

© lysts at lower temperatures.. It is strongly ddsorbed

from gas mixtures by those fractions of the ZnO.sur-

A conservative estimate for the cost of 95% -

At such a pressure -there is a .

- fraetion of the cost of simi
. produce’a higher quality

Cetp, a2

the Bergius process (pressure hydrogenation of ¢cal), - N L
: : 420, Cipdrax, W, H... Fuels Produced
“tion of coal wwith a-catalyst), and the Fischer-Tropseh ' -~ )

.Britain and abroad in 1%40.".

- L ’ ‘a%0a, r, W. E., LAUNER, P. J. axp WE‘ITK‘A‘M‘P,}:.-‘L w.
[Synthesis of Fuels for Airplame - ‘ ol e
~Motors.]. iPrzeglad Chem., vol. 2, 1935, pp. 250-264; .
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face to which the gas mixture has access. Saturation
of ZnO surfaces by H:0 markedly inbibits the activated
adsorption of H: and CO.

415. Adsorption and Decomposition of Carbon

Monoxide on Zine Oxide Catalysts. Jour. Am. Chem.
. Soc., vol. 59, 1937, pp. 697-699; Chem. Abs., vol. 31,

1987, p. 4882, } )

Study of the activated adsorption of CO on Zn0 at
temperatures of 1S81° and higher shows that concur-
rently with the activated adsorption some decomposition
into CO: and C oceurs, C.deposited on the catalyst is
removed by Hx at 184° and above, presumably as CH..

Brscrow, H. F. Scc abs. 1625. -
Busr, M. Scc abs. 2106. .
416, BrsINEss WEEK. Petroleum Substitutes. July 21,

1945, p. 74; Nat. Petrol. News, vol. 87, No. 36, R744,

Sept. 3, 1045,

Hrdrocarbon Research. Inc.. announces that it-will

construet a commercial Synthine (Fischer-Tropseh)
plant in East Texas. The plant will have'a capacity of
7,000 Lbl./day of finished products, S0-85¢¢ of which
will be high-octane motor gasoline.  Production will be
‘at the-rate of 1 Lbl. of 0il/10.000 cu. £t of gas.
process, developed in the ppst 20 months. has been
spongatred by 3 oil producers: The Magnolia Petroleam
Co., the LaGloria Corp.,.and the J. 8. Abeércrombie Co.
The process is based on - German laboratory research
applied to American oil-industry techniques concerning
‘plant design and construction and. the use of cheaper
catalysts: - The plant. it is'sai

gaspline.

417..

oIt is reported -that’the Canadian Government is
abandoning its active participation in synthierie-liquid-
fuéls ‘research and, instead. plans'to appoint a’fuel-
réseai¢h board repy
private.industry and as

gn to-it the responsibility of

tion' and -§ynibetic . Processes.. Ann. Rev, Petrol,
"Technol., vol. 6, 1941, pp. 155-163, | ~ -0 ’

"'jrerevie\\' of the-commercial developments in Great

Capy, W./B. " Scc abs. 8642b.

Produets of the Hydrogenation of Carbon Monoxide
~~Qver-an’ Iron Catalyst. ' Avomatic: Hydrocarbons,

. 1952, :p. 10-AL
carbons obtained.in the hydrocarbon-synthesis process

Py distillation and were. analyzed by ultraviolet and.

trieyelic aromatics oceur in proportions that decrease
. With the number of aromatic rings.

fused with the muclens. Ol ¢
Important feature of -the high-molecular—weight aro-

compounds of the “indene. or:'the dihydronaphthalene
Series; the. ‘remainder is side-chain 'unsaturation.

A regulay pattern of ‘alkylbenzeneisomer distribution

The '

"' Fuel Research in Canada. E.\'o. 590, 15)40; "

enting both the Government and -

: Any. Chem, Soe., 121st- Meeting ADs,,- Mareli-April, g
Aromaties,constitute{aboﬁt 6 wWt. % of the hydro- -
They twere separated by adsorption on ‘silica‘gel and -

nfrared 'spectroscopy. -/Benzene- is present .in' tr‘ac.gs, .
:but‘succe'ssi\'etC—number fractions eont;linjncr.easmg
concentrations.of aromatics. .Monocyelie, dicyeli¢, and -

Aromatic rings occur to a small extent in the struc-
tures of the oxygenated compounds. In. the benzene-
Series, monoalkyl and o-dialkyl isomers predominate... .

diwill be construeted at a - -
r.German plants and will =~

_suggests 2 way in which the rings may have Leen .

by Hydidgena: - - S
) . formed.

) ‘Some of the’
aromatic hydrocarbons contain o nonaromatic: ring .
Olefinic’ unsaturation is an

Matics;; Some unsaturation may be in the rings of -

following current research in the United States and of
drawing up a new liquid-fuel program for the
Dominion. Plans approved by Parliament for 2 $750,000
‘codl-bydrogenation pilot plant will be postponed, since
the Canadian Government sees no.economic future for a -
synthetic-fuels industry in eastern Canada based on
high-cost Nova Scotia coal. The same applies o the
Pacific coast region, _Attention will, however, continue
to be given to the Mid-Continent region and research -
on patural gas. coal, and natural bitumen from Alberta °
tar sands will be continued.

418. BUTEFISCH, —. Syathetic:0il Production in Ger-
many. BIOS Final Rept. 1697 (Interrogation Rept.
6G67), 1946, 26 pp.; PB 92,191,

A questionnaire directed to Dr. Biitefisch with his
replies,” which bring out several points of comparison
between the Fischer-Tropsch and coal-hydrogenation
processes. Data on plants, plant capacity, produets. -
production costs, and uses of and properties of the
products “are " reviewed. It is concluded that the"
Fischer-Tropsch process should be regarded as a purely
chemical process yielding hydrocarbons. where as the .
hrdrogenation-process was mainly suitable for making.

fuel oils but not chemicals. L -

419. BryLra, B. A, axp PeErtignra. J. M, [Synthesis
of High Hydrocarbons From Water Gas.] - Anales
soe. espan, fis. quim., vol. 27, 1929, pp. 23-38; Chem.
Zentralb., 1929, 1, p. 2846; Chem. Abs., vol. 23, 1929,
p. 25810. o . 7

. In the catalxtic reduction of QO coritained in. water-

gas by 'Cn0, Co:0s, and MnQ;, a.tést was made at 234°,

“which was lower than any previous temperature nsed. -

Here the contraction was less than at higher tempera-:
ture, but the rield of liquid and selid hydrocarbons was
highet. _ The necessity of extreme purification of water :

gas to maintain aetivity of a eatalyst activated by sucé- .
- cessive oxidations and.reductions is shown. - ° o

-, ByrxE, B, J. Secabs. 2448,
‘Bysrroy, H. ' Sée abs. 1888,

/420b.°CaIx, D. G.; WETKANM

Monoxide Over an Iron -Catalyst: Oil-Soluble
Osygenated. Compounds. * Am. . Chem.  Soc., 121st
" Meeting -Abs., Mareh-April, 1952; pr 13-M, = <
The oxygenated cofipounds in the’ oil stream pr

Yields of these

compounds of the aliphatic series.
At a

.classes decrease with increasing ‘C-number>3.

quantity of oxygenated compounds and hydrocarbons
is approximately constant. - The alcohols appear to
.be more closely related structurally to the aliphitic

T -hydrocarbons than are the acids. " Branched isomers

.are more prevalent in the acids. - Olefinic unsatura-

- tion and aromatic ringsare present ip some oxygenated
molecules, . but - molecules containing 2 oxygenated: ;

groups - have not been detected. :

421. CaLcoTT, W. §. *Activities of X. G. Farbenindustrie

AG., Leuna. Soap Substitute.

CIOS Rept. XXJIY—
»19; TOM Reel 196 PB Rept. 187, 1945, S pp... ~ -

sin fraction of Fischer-Tropsch oil. ~As received, the

Kogasin contained’ both oxygen derivatives  and un-.

,“A. ,W;‘«.\.\'n Bow.thr .
N. J. Produets -of the Hydrogenation of Carbon--.

‘duced by hydrogenation of CO over:'an Fe catalyst
are higher homologs.of those in.the H,O stream: The- .
_ main ‘components are - acids, alcohols, and. carbonyl

given-C' nuiber, 'the- ratio- of:ithe - molar - quantities -
“of each’ of. the main components to .the-total molar . :

' Omé of the important products made at Leuna was
a soap substitute called Mersol, made from the Eoga-




. 498 CaMeBeiL, E. D, FINk, 'W. L., Axb Rdss, T, F. . € T
Tron-Iron- Carbide Equilibrivm in. Dry. Hydrogen at «C black at this temperature. .Asbestos impregnated "
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saturated compounds, which were eliminated by and CO at 230° the activity of'these catalysts in.
catalytic hydrogenation over a Ni tungstate catalyst creases. At 280° the activity drops rapidly and even-

at 200 atm. and 300°-330°. A mixture of straight- tually reaches a period of constant activity where the
chain hydrocarbons was obtained containing the com- only products are CH,, C:H,, C and CO.. The loss in
pounds from Ci:Hz to CiHa, but chiefly CuHw. This activity due to H.S poisoning is a linear funetion of the
mixture was treated with SO, and Cl while being ir- amount of S absorbed, and when about 0.5 atom of
radiated with ultraviolet light at 30°—20°, The reac- S/atom of metal is taken up the activity is 0. Catalysts
tion is earried to only 709 completion to avoid forma- producing CO: are active for the water gas shift reac-

tion of excessive amounts of disulfonyl chloride, which ~tion. Heating at 310° in the presence of H:i and CO
is useless for soap production. The sulfonyl chloride destroys the synthesis reaction activity, but does not
is used for- soap making, being saponified with other change the sbift reaction activity. H.S destroys the
soapmaking materials. A cresol ester is prepared ' activity for both reactions. The shift reaction activ.
from sulfonyl chloride and used as a plasticizer for ity of a H.0 producing eatalyst can be increased by
polyvinyl chloride. The Na salt, called Mersolat, is increasing the H: concentration in the feed gas. These
. made by saponifying the Mersol at 70° with a 109~ results are definite proof of the esistence of 2 types of
NaOH solution. The oil is separated from the sodium active centers, 1 for the shift reaction and the other
alkyl sulfonate by decantation, chlorinated, and used for the synthesis reaction. A dual reaction mechan-
as a’ solvent. At the peak of ‘operation about 4,500 . .Ism is proposed, by which paraffins are formed by
tons per month of dMersol were being produced.- Equip- Craxford's mechanism, and olefing are. fornied by
ment and process are described. . simply splitting the (CH:)n chain off the surface. In
Hostapon Processes, .I. G.-Farbenindustrie A.-G., be present in clusters principally.. - - ©  ©
Hochst. BIOS Final Rept. 1222, 1946, 9 pp.; PB 425. CAxpEA, C.. aXp K€mN, J. [Decomposition of

422, Carpwerr, J. M.. axp Smith, G. H, Mérsol ang - & CO-producing catalyst. the metal active centers must

79,310, , ] I;}Ie]tlhang n;lleemlﬂenm Hydrocarbons With Steam.}
Further -information than is given in BIOS Final ull. sci. éeole polytech. Timisoara. vol 5, 1934, pp.
Rept. 478 on the manufacture of Mersol-type detergent ) 220'233; Chem. Abs., vol. 20, 19335, p. §302. -
products from a hydrogenated. Fischer-Tropsch cut. - = Reaction of steam upon CH, and various petrolenm
-of boiling range 220°-320°, Mepasin., Mersol H: is fractions, including a distillation residue. was studied
produced by the action of SO. and C1 on. Mepasin, in quartz. and steel tubes with various eatalysts and
Mersol H:"can be converted to- Mersolat by regeting - a wide range of temperatures. Nartural gas containing
with eaustic soda in 10¢ sdlution. Hostapon is pro- -96.4% CH. was almost completely transformed inte,
duced by the. direct action of $O. and Q. on. Mepasin, H. (70%) and CO (20%) at 1,000° with an Fe-Ni-Mn
-~ using lght or acetic anhydride as catalyst. “The-de- -.-catalyst, a ratio of steam to natural gas.of 1. 3, and
" tergent properties’of Hostapon are essentially the same- time of contact 20 sec. Kerosine produced 305 H:
. as Mersolat. . Gives details of methods;:_ E " and 70% CO under similar conditions, except that the

428, CarvErT, G. C. Synthetic' Aleoliols: and Liquig  tile.of contact was Jess.” A very good illuminnting’
Fuels. Chem. Age, vol. §, 1931, p.'158; Chem. Abs,, : S Wwas obtaited from the petroleum residue at $00°-
vol. 15, 1921, p. 8785, .~ AT T L0000, ,’JthS‘igas would -also be-suitable- as- fuel for

10, = .o - o gas engines. : L - g
‘Calvert *has developed -a method "of converting C . -7 Sines,

into -water- gas and mixing thi§ with -other. gases, . = 426 CaNTELO, R. C. -Thermal Decomposition of Meth-
according to the product desired. TUtilization of wood *~ = 3Be. I. .Jour. Phys. Cheni. vol. 28,1924, pp. 1036-
waste, charcoal, or earbonizable tropical matter should - . 10485 Chem. Abs,, vol. 19, 1925. p. 204. :

vield fuel MeOH dt §19/ton. Details of the process are . . Calenlation of thie equilibrinm constant for. the de:

. withheld. The ratio of efficiency of MeOH to gasoline . - composition of CH; into C and H. shows this reaction

for use in internal-combustion enginesis 5: 4. .. to be almost-complete at 700°. Various contact cata-
.. I¥sts were, therefore, tried to hasten the formation of

' .950° Jour. Iron Steel Inst. (London), No. 10§, . With Ni-Ni'oxide was niost effective. ° e
.. 11,1923, pp. 173-178: Chem.’ Abs:, .vol.-1§; 1024, p. . 427, ~ -, Thermal Decompgsition of Methane. II
612.. . [ P B ~-" Jour. Phys. Chem., vol.°30, 1026, pp. §99-901; Chem.
Reésults - of “sevéral  experiments to determine the - - AbS, vol.20, 1926, p. 2933 * - o
' amount:of ‘C transferred from a solution of carbides ...
‘in Fe to. one .of lower concentration. The loss in ‘and-2 H. were derived and applied to experimental
‘weight of the samples indicates formation-of & solu- " results at 985°. The reaction was only 36%. complete
;. tion. of Fe- carbides, ‘which then react.with H: to . after:1-hr. .The velocity was abnormally high for 5
" form gaseous hydrocarbons. . It is suggested,. from! . ... min.'until the walls were covered:with .. The velocity
- the.small amount of 'grensy_’subcs:tance found in th% - constant is of the order of 0.15. - Soeh
- reaction tubes, that the gaseons C compounds are not . gog," . ibrium. L Jo \¥S.
" entirely CH, but:that a part at least were: hydrocar- " “Chem., vol. ?f‘geigggepﬁ}}iﬁlﬁﬁ;? %hegfuzbsl?ﬁ_
bons -of higher molecular weight. L 21,1927, p: 592, T T
4248, CAMPBELL, W, M. AND JOHNsTONE, H. F. Refic- . qp st - N . .
. tions of: Hydr;)gen and Carbon-Monoxide in a-Tubu- - * ngﬂ{%?ﬁafoﬁ:ggtiafggl;&% ll;(e\?"iqt;?nd%;’z'egﬁ;
lar Reactor- With Iron-Copper Catalyst. Ind. Eng. .  (ion log' K= (4583/T)—175 log T--0.000630 T—0.7
O Ton, i glate, Dp- 1510-1,575; Chem. ABS.” . gver-ihe temperature range 500°-1100°. - With these
o y AUy e Oy . : ' R

. Some of the factors affecting the Fischer-Tropsch - and H. are calculated to be: Temperature 500°, %
synthesis were studied ‘in order to learn more about . . CH,, 63.9; % H,, 36.1: 600°, 37.9; 62.1: 700°, 16.3;
. the.reaction mechanism. The reactor consisted of a_ " 83.7:750°% 13.0; 87.0:800°, 7.5; 92.5:850°,4.5; 95.5:
porous alundum tube, impregnated with ‘the catalyst, 900°, 3.6; 96.4: 1,000°, 2.0; 95.0: 1,100°, 0.8; 99.2.
through which the gases flowed longitudinally. Stable These values reconcile the results of earlier investiga-
and reproducible Fe-Cu catalysts which produce.CO: -.. tors...The equilibrium’concentiations of CH, and H:
and hydrocarbons from synthesis gas at atmospheric - obtained from the catalytic decomposition of pure
- pressure were developed. When treated with. steam CH, were measured at 565°, 670°, and 770°. The cata-

Equations for. velocity.of decomposition of CH( to O

*"values: of K, the -equilibrium concentrations of CH: .
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) < nrenared by jenition of pure NiNO: deposited . stiff mud. Flotigel fequires 150% more B:0 than-does - -
e e pre[;iagerds by’li'ﬁxi]smxgﬁtgig}.lrxig&ﬂ?e:ndigduced ball clay to obt;ip the same consistency. ‘Adiixﬁ(;gs,
pey gbes&g;e «gs “mixtore was circulated over the such as tannic acid, Na.COs, and :L\‘aOH‘?1 dxss(;? :‘:ﬂ 13
i;eatea catalvsbt until no further increase in voflutxge xt{']:s Itigge(iin;x;rgvgogﬁztgxs;%x;ngiiagtgfmfﬁc e sigli-
- s . Pyes e 2 g
vy observed& bThe ei]\}]sligbaug:a 'C(’J).‘ue]xll);;)il::l?lrg 565°, cate, an excellent decolorizing a'gent; at a_bout 85% of
kN Was3f20"'l{] ;I':Ia:x‘xg 6. % N. 65: % CO, 1.4: 670°, . Florigel, a masimum decoloring capacity w;lsn at-
% o ;‘3; 109' "'30:’ 92, 859 3.7, 1.2. The values . tained and a hardness for commercial use. The pdow:_
244, 638, B3, L0 o t . t}r s re'sulté arer 563°, 0.93; ing characteristics make Flopgel suitable as a binder:
of Ky corre’s_gozgdmg‘). 0 (hese & ! Mixed twith B:O and catalytic or adsorptive materials
670°, 0.47; 770°, 012, s 1. Jour. Phys. it is readily pelleted, pressed or extruded; it }ner'eg:.e.s
42 - Methane Equilibriuw. . Abs.. vol. mechanical strength of soft nonplastic materials; it is
Chem., vol. 31, 1927, pp- 124-130; Chem. Abs., " irreversible with respect to H.0; it is porous and in-
21, 1927, p- 849, : : ' P . soluble, hence does ot detract from the surface area of
Equilibrium constants for the reactions that mlgh’t the material being bound; it i§ an adsorbent and a
conceivably occur along with the thermal decorposi- catalyst in its own right; it is stable at high tem-
tion of C.H,. are calculated by means .of the Nernst perature. '
approximation formula. The calculations arve tabu- ’ Capp. I.P. See abs.740. 7
jated for 200°, 400°, G}?O"é audt S(gO". The reactions CARL”II.E, 1 H G. Seeabs. 450,
D A AT P 5 433, Carrix, G. T. Gernian Meat-Packing and Fat and
: C’IH ’?& %'!'_Z-Iézﬁ {;’fﬁgf_ﬂé?’ g(;é{‘glc"gfﬁigﬂ;{ﬁi’é’%g " 7 0il Operations During the War Petiod. Food Tech-
cal.; 2kt g lie ) al. 5 Laalle. g

R 55300 oal.; CeHg =G, H, 4 H, _Hg 'IS.JIOO °§é‘boco’H°1= : ?g}if ‘;LT ;561947, pDp. 404—41{;‘ 'Clnem. Abs., vol. ~'11,
R i < h .  Ho=C.He— 16 eal: )47, D. 7556, . ‘ ’ ‘
8%15(%%?{1%}{:?%0‘)(% tﬁ].§gg{ﬁ4=égﬁ;+2ﬁg+52,400’ Synthetie butter was made by means of thg Fischer- .. -
t 14"_"-’01'1 *dH~~’—:‘3;H~+95.,900 cal. From a considera- Tropsch synthesis for the production of fat. fB‘otll Co
:;10;1. of t‘h:~‘eq11§1ibl'§llm constants it appears . that and Fe eatalysts were used. The yields of various

3 - acid fracti re listed. and the conversion of
g initial system he CH,, C:Hi, or C:Hg:the fatty acid fractions are lxstg_( ) ] lon
gé]:fléflluitllillfril::l?;:‘st.em will be Cii;. C.‘:md H: in the the fa(:lty a]c.ads m,dtmgll‘ivgeL lv(i)etshetgd ﬁ]‘tet?f?:tllj?&tgg
rti atisfy thi ilibritui. A brief review glveérol is discussed. he S 3
proportions to satisfy this equilibrimi, . omine chlnes: Mp. 351 T number.10; saponifi-
al al work wpon C:H. and CHs decom- the following values: Jp. H 0; saponifi-
ggstiltxi%:x;ﬁ;x:getxggé the abolve conclzlsiou is supported cations_f’.i’ag H nolnsfapm?'{if:;?li cilg:slt(t)?qo.gge’edliﬁ ﬂ('ht(gi 51 .
i 31 ce. ’ value : and free fartty ¢ 5. g tests.
by the experjmental, evidense. h?dicated'ﬂmt fatty ‘acid chains. of odd number were

cquilibri " Jour. PUys. A S Al o
; 430. Methane Equilibrinm. IIL' Jour. Pl just as valuable in hmman nutrition as the natural:”
i _Chew.. vol. 31. 1927, pp. 246-230; Chem. Abs. vol. - :&en-numbered fatty acids; It was claimed that odd- - .
2 $21; 1927 b 1588, L numbered synthetic fats were of value in the feeding

= bared Syn e ‘es are a:
De catalvtic ‘decomposition -of-C:H, the catalyst: " e gigbetics because. acétone bodies are not formed:
mg; szQCti"e a_specially prepared Ni-Ni. oxides af g5 e odd-numbered C chains. | Seaps and lubricat:

.. "300° and higher. CH, is-present in the products, the . jna apenses were made from fatty acid fractions wn-
%-of CH: increasing with the temperature. “G:Hs IS 1 “yitqple for the-manutacture-of synthetic-butter. -~ .. .
stable up to 360° in the presence of a Ni catalvst.. 434, CARLSMITH. L B Large-Scale Production of . -

. Equilibrinm constants for the CH, equililirium at §00°-- - Osygen, FIAT Final Rept. 1120, 1947, 45 pp.; PB. -

" 770° were obtained by repeatedly circulating the ... .-ggege T VLI O R 2R
‘Droducts of the catalrtie dg composition of C:HQ ‘o v:eﬁ " This report is'a compilation of miscellaneous infor-

- - the.Ni:catalyst, which are m,,;!gneraL agrgemep with e eren production not previously. e ordod.

Cthose obtained by other investigators. - o i il MR EGHESTor the Messer Company -are discussed -

431, ——, DMethane Equilibrinm: IV. Jour-Phys. 3,3 the jarger plants built by them-are listed. - The -

. “Chem., vol. 31, 1927, pp. 4174185 Chem. Abs:,-vol. 21, - Kapitza process (Russian) is.reported. t%‘;l)l‘}:dxs ;’}:lls]g o
1927, p. 2218, ¢ v e St o Uit el Ugepigeess. in which low-pressure air is employed. - Lhe o
Lo : ) fon H.'and amor-- ~ gutstanding feature-appears to be:the use of a‘very..

o .hl(:irlze'éTg%ﬂf:ﬁg{gl“gg#f%i%%?2%04'10-67\'TlnT " efficient,- compact, radial-fiow. espansion tuxjhule.

: I)—0 0078673 —0.0,67°~—42.2T, froni Wwhich's F=—14,500."." " Bfficiencies of glﬁss%l;areﬁx%nae% ffo(r) 1tl.m sA%eee);Ierfg
NS . : ption -of°0.28 kw.hr./m. N -

42 Chemxr, R G, Axeno, Tt G, axp oo b c%’:f:cxlnggggm?ed with '0.445 claimed by Linde and 0:35 -

. Fuller's Earth as a-Binder for Catalysts and Adsorb:, . lsjucrgested for projected large-scale units in the United :
*‘ents. Petrol: Refiner, vol. 25,"No.'2, 1946, pp. 69-71..: susgested for Dy oo e e

" Flotigel is 4 grade-of Floriga-Getqrgia fgleg‘; reiglt]}.\ PULLES: | ,
that develops-its maximum adsorptive or decolorizin; ST ! " oso5a. -

capacity w)I:e"n' heated to 1.200° F. and'its maXimum~= . . -CARLSOR, C:.s. See a,brsk‘ riicﬁwomsf"cmx; Re

- Sehydrating capnelty ot e ba &Plnstui profpoe lgli:tsi 45 Gmxs(%fnolxz\géx’fgms::ﬂ Coal- An’ vaundant B

700° F., and a hard granule is o SEARCH : Y 3 . ’

?;‘:igt?g?;eghzta‘c%?oﬁ of H.O - or.steam; *-Above'1,200° - . Raw Material for New Chemicals: ;Che.’?,]' _IP':]_i! ‘.‘0’1_“’ x

F. its adsorptive and catalytic properties: declind .I.n © .52, 1943, pp. 202—20-17 A

investigating the use of Florigel as a binding agent in~ . - _Mention is made in the discussion of chemicals des

catalyst manufacture, experimental samples Were Pre-. - yiceq from'coal of -the possibilities of the Fischer-.
pared- by mixing a finely ground catalytic base mate-_, Tropsch-process. (T Ty ok

Tal and 2 binding agent, kneading in the de sired © 486. Carox, M. H. [Industrial Uses of Oxygen.]” In--

amount of H:Q and extruding the mixture, drying at =L Lo g 4a "t047, pp. M51-56; Jour. Inst. Petrol.

1200° F., cooling, and testing fof crushing sggngth; R S p2sA - Tost Demoh

e St o D ot mlm_mumbusgas g’qt;ogf " Review of various manufacturing processes of O-

i‘ild e ncc;;eptuble. “:z;s (i)g:t:tlgl%dlgf;’ﬂ'lo; b?xllll c]a'ly ‘;vas - together with costs. - Various processes in “gnphﬂ(‘x

- as approx! ¥ o : 1 : y 0 e the

'neg?&;gde l’fg' :)?st eé)tgusion. _ Fine grinding -and thor- ~ ~canbe used are described, including the use of O: in

ough mixing are essential-in increasing pellet strength Fischer-Tropsch, Lurgi, and Bergius prog:esses anfi. in )

and use of enough H:0 to give it the consistgncy of'a:. ,"ugde;grognd gastﬁc:{:tion of ‘coa“l.ﬁ :

. Sec abs. 1625." - ...
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437. CARPENTER, H, C. H., axp SanrH, C. C. Some Ex-

~ periments on the Reaction Between Pure Carbon
Monoxide and Pure Electroivtic Iron Below the A
Inversion. Jour. Iron Steel Inst., vol. 98, 1918, pp.
139-197; Chem Abs., vol. 12, 1918, p. 2523.

Experiments with electrolytic Fe were all conducted
in a quartz tube. The reaction temperature was 650°
in all except the 1st few experiments. The tube was
heated by enclosing it in anotber quartz tube, which
was wound with Ni-Cr wire and suitably packed in a
beat-insulating medium. The total  impurities in the
Fe amounted to only 0.033%¢., The CQ was prepared
by dropping pure HCOOH on concentrated H.80..
Special precautions were taken with regard.to all the
other reagents used. The data obtained from the ex-
periments indicate that the reaction between CO and
Fe at.630° is of a complex nature and it was not pos-
sible to reach a conclusion as to the precise change or
changes. It wag demonstrated. however: that a sub-

_stance-is forined that appears to be Fe:(. The pres-

ence of enough CO. in the gas prevents the formation-

of this substance.. The addition of Hx to CO fuvors:the
production of the carbide. In most cases. carbonaceous
.products are formed cantaining Fe. €. and O,

438. Carg, T. P.. Coke Oved Managers' ‘Associntion,
Midland Seetion, Inaugural Address. Gas World,
val. 109, No. 2835, Coking Section 12-14, 1938; Chem.
Abs;; vol. 88, 1039, p. 1124, ‘ : ;

Review of developments in the coking industry dur-

.. ing the past few years, Process depends for its action
: on conversion of coke into wwater gas. The water gas

‘*__. _ ina gas-cracking apparatus: and the cracked gas is.then

“ reblended witli the remaining portion of the water-gas. -
The net resnult of this mixture is.to give a gas consist-

- ing of approximately 30.parts by volume of ('O and [i}
parts by volume of H. Thé srnthesis gas. so produced

_pressure and at a temperature of approximately 220° C,

a mixture of -oils is produced, which can be fraction-.

ated .into gasol, petrol, diesel oil; and paraffin was.
The gasol consists mainly of propane and butane, whieh

*.* -can be sold for country-house lighting and heating and -
* is very similar to.the Calor gas marketed in England.. =
:. "The diesel oil'is 6f particnlarly. high quality. having a .
cetarie value of 100. while the petrol is of rather Tow '~

‘}' . -gctane  value as compared ‘ith - the spirit ohtained
<t v from; the hydrdgenation -process. - This :petrol; can,

- unit'in operation®in.Frahce producing.motor "fuel :at
the rate of 13,000 toiis per ¥1. ;It'is impossible to give

a detailed list of the various plants operating on’the

continent, but the above figures of output.can be-taken_

naturally varies according to the process adopted. since

converted into coke, which. in turn. is converted into
water gas, as-already indicated. Lignites or:brown

- thesis gas direct without any intermediate coking, ma-
L . terials of the nature of cannel or oil shale may be car-

synthesis gas and the coke being'used for providing the'
 necessary heat for thé generation of steam and power
for the process, and the large yield of tar from such
carbonization being cracked to-give high-octane-value.-

is divided into 2 portions: 1-portion is specially treated " vol. 6, 1946, pp. 62-7, 120-134

.. 'js then passed over a catalyst consisting of a Co-Th
preparation -deposited on kieselguhr {it .atmospheric

‘time,"-ete. .‘The -thermal yield, P, is: defined as the

‘o that of the gas resulting from. complete reduction.
of CO: and H:0 to CO and Hx -P-is empirically. de-

however, be improved by cracking. and furtber im-.
- provements can be obrained by cracking the diesel oil -
".--and paraffin wax produced.and blending these eracked .-
" products with ‘the petrol:i. At Dresent.the motor-fuel - '~

sproduction from this process in.Germany is at the rate.

of approximately 600.000 tons per-yr., while there is 1 " fined as the ritio B : Ry -where R i the tatio of the -

N “that produced by burning the C used, R. is the theoret:
_ical maximum- ratio, and P is calculated' on variou

. ns being substantially correct. - The actnal proportion ™ - semiempirical assumptions. for - varying
- of coal or coke used for producing 1 ton of motor spirit - .
7. 4487 CAwLEY,- C. M.

the Fisclier-Tropsch process ean operate in a mumber -

“. of different ways, For example; coking coal may be’ .~ tralb, 1939, I,'p./4415. -~

coals may be gasified in special producers to-give syn- - . the results of economic and technical investigation. o

-hydrogenation and hydrocarbon synthesis. - !

bonized, the gas being used for the conversion i A -

1 the 8 L O o .7 Rept., 1831, 1946, 315 pp. . ,
.. A survey of the production, refining, and utilization 'z
_ . of hydrocarbon, natural,-montan, and syuthetic waxes?

spirit. With the conversion’ of -coal into coke, -the- -

amount of coal required to produce 1 ton of primary
products may be approximately & tons, whereas, with
the use of cannels or similar materials, the quantity
of coal used may only amouni to 214 tons per ton of
spirit produced. ‘ '
439, Carter, D. V. Gas Conservation in West Texas,
0il Gas Jour., vol. 45, No. 36, 1947, pp. 74, 76, 77. 86.
Paper presented before the American Institute of
Mining Engineers in Texas. It is shown how natural-
gas resources can be conserved by way of natural gaso-
line, gas processing, and pressure maintenance, Tabu-
lated statistics are shown covering the production and
disposition of gas in West Texas for 19441-45. "Another
bright feature of utilization is the large-scale produc-
“tion of O.. reducing the present cost of §70 per ton to
about $8 per ton. and its combination with the Fischer-
Propseh or the Hydrocol processes in manufacturing
gasoline from-natural gas. Current estimates are that
it 'can be produced for $0.05 per gal. compared with the

- present- cost in the Texas Gulf coast of §£0.07%.

Greatly improved yields from these processes, it is - :

. estimated, conld extracet 17 billion Lbl. of gasoline from
“ the 175 trillion cu. ft. of present gas reserve in-the

United States-as compared to-10 billion hbl. of gasoline
from our presently known oil reserves of 20 billion bbl.
Inereased utilization: of West Texas gas should result
in a higher price for the gas in conipetition with the
manufacture of carbon Dlack. - C N

. 'CARTER. 8. R. " Sce ahs, 338, 339. : -
440, Casavs. P. L. [The Fischer-Tropsch Synthesis—
- a Bibliograpbic Stndy.] -Combustibles (Zaragoza),

) -,

Cites 1St refs: | = -

- Casazza.BE. Scc abs. 2886, oL
441; Cassax, H.' [GasForming Reaction in a’ Gas
Genperator. Not -Under:  Equilibrinm * Conditions.]

Chaleur et ind.. 'vol. 19, 1938, pp. 431—:; ‘Chem, -

Abs., vol. 82,1938, p. 7246, . o oL T

“In actnal operation of a water-gas geherator, equi-
librivm is ot attained, but is approached to an extent.
‘depending on the reactivity: of the coke, the contact

ratio of the heat-of combustion of rhe gas produced

termined t6 be a function’ of the volume content and.’
degree of reduction of ‘the CO. and H:O separately,
in the inlet gas. Values of this funcrion are tabulated
and plotted. ' "0 i - ot U
442, .- [Water-Gas Reaction.]. Compt. rénd,
“vol. 206, 1938, pp. 1296-1299; Chem.. Abs., vol. 82,

1938, p. BI87. . -7 T
‘Actual yield -(P) of a water-gas installation is de-

amount of heat ‘obtainable from the gas produced to

relative
amounts of GO:, H:0-and Nz = - Lol
4 3 ] 0il" From Coal. ' Min.~ Jour;
" (London), vol. 204, 1939, pp. 179-180; Cheni. Ze

. Review of carbonization, ‘hydrogenation, and syB
thesis, their practical significance, and-a summary of ¥

~. 'Wax Industry in Germany. BIOS Final i

was made by.contacting 65 production and utilization}
‘sources, each of whicl ‘is discussed. The erude-waX

products form a substantial part of the products of

- the Fischer-Tropsch process employed in nine plants

having a combined output of about 500,000 tons per ¥r.
The erude wax products were of 2 kinds: A soft wax
(gatsch) boiling mainly below 450° and a hard wax
poiling mainly above 450°. The medinm-pressure
process gave a higher yield of botly soft and hard
wases than the normal-pressure process. In the pe:lk )
year 1643 the total production of soft wax was 46.170
fons and of hard wax 25,830 tons. ‘The properties,
treatment, and utilization ‘of these waxes are dealt
with fully. . Two.of the most important uses of hy-
drocarbon twaxes were as the raw materials for the
synthesis of lubricating 0il and fatty: acids, Because
Fischer-Tropscli waXes are yicher in n-paraffins than
petroleum waxes, they are more suitable for these
syntheses. Information is given . about various
methods for determining the amount of oil in wax
products. Al methods were based on the crystalliza-

 tion of wax from chilled solvents and the washing

_'begun at the end of 1938, 7 has
' been recently completed for the Griifiich schaffgottische

and- purification- 0f the wax. Considerable work had
been carried out in the use of chlorinated solvents for
the selective separation of waxes. A summarx of in-
formation on Fischer-Trapsch wi
appendix by C. €. Hall, pp. 284-303. :
445, Conl. Shale. Peat, and Their Products

in 1047, 1. Fuels Produced by Hrydrogenation and

Synthetic Processes. . Rev. Petrol. Technol, vol. 9,
1947, pp. 243-202. . : :

- . Reyview of developments, with 126 refs. .

. See abs. 1770.

446. CawLEY, C. M., AxD HavrL, C. C. - Fuels Prodncéd .

Ann,

by Hydrogenation and Synthetic Processes
: Rev, Petrol: Technol., vol... 3, 1040, pp.
__Chem. Abs, vol. 34,1040, D: 8238, 7 .

Review . covering 1930, “Krupp-Treibstoflwerk,
-G, m, b:- H., at Essen obtains it raw material from
< coal by low temperature. Carbonization by the Xrupp-
Lurgi process. -Production of primary product .was
Aplant at Deschowitz lias

Benzin G. m. b. H. of the Selesian coal industry. -
447, . Synthetic Fuels: The Fischer-Tropsch

.- Process,  Rev, Petrol, Technol,; 194145, vol.. T, 1947, .

 DD. 292-306.

. - General review covering commercial development of
. the Fischér-Tropsch process, Processes and plant, cata-
-, lysts, ‘reaction mechanism, properties, and’ uses. of
" products. R . R S

. 448, Cawiey, C. M., AXD WooDWARD, L. A, _Hydarogena-

" 449,

vol. 8, 1938, pp.. 393409,

~_Annual review for 1937 of hrdrégenation and Fischer-
; Tropsch processes,’, 136 literature and patent refs.

. Synthetic Processes.” Ann. Rev. Pefrol. Technol., vol.
-4, 1939, pp..393-409; Chem. Abs,, }'01}.»34; :}940, p.- 2161,
Review. of developments in 1938~ /7' .:

450. Cawzrey, C: M., CaruiLe, J. H. G,

AND KINGMAN, F. B. 'T. Experiments on the Produ¢:
tion of Toluene From Cogl-Tar Prodiets and Othe
Sources. . .Jour. Inst. Petrol, vol. 32,1946, pp. 660~
083 ; Chem:. Abs., vol. 41,1847, . 3601. . . . .
- To supply the toluene

on g laboratory scale. One process was the crclization
of n-heptane obtained from: Fischer-Tropsch oil.- . With

B7% of tolue
0519, .

878, 3549,
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es is made in an

361-383..

- tion and Synthetie Fuels.”-Ann. Rev, Petrol- Technol.,
.- ‘Fuels ‘Produced Dy Hydrogenation. and”
Newarr, H, By

requirements of Great Britain .
during the war, 5 sources of processes were investigated

the'aid of CrOs catalyst supported on active Al:0;, about -~ .
ne was obtained at first, later diminishing’

" Crazers, C. C. Se6 abs. 873, 874, 875, 876, 877, -

@ -

451. CmarrEE, C. C. THOMPSON. O, ¥y Kixe, I G -~

ATwELL. H. V.. axp JoxES, I H- AMetallgesellschaft-
Yurgi, Frankfurt am Main, Germany. CIOS Rept.
XXXI-93, 1045, 54 pp. TOM Reel 196; PB Rept.
12,624, B
The following subjects of interest are qiscussed + IIL
Japanese-Gernum relationships with brief (lat?. on 9
plants; V. Fischer-Tropsch developuments, 7 figuress
YI. Carbonization. A. Spuelgas or direct heating
process, and B. Jow-temperature carhonization by in-
direct heating: VIIL.:High-pressure gasification with
syothesis gas and O: production, 1 figure; VIII. Syn-
thetie lubricating oil Rheinpreussen plant Homberg,
1 fig. . .
452, Metallgesellschafe-Lurgi. Frankfurt am
Main, Germany. V. Fischer-Tropsch. CIOS Rept.
XXXI-23, 1945; pp. 6-18; TOM Reel 196; PB Rept.
12,624, o o
Research by the Lurgi organization has been coneen-
trated on the development of a middle-pressure recyele
operation, particularly with Fe caralysts. This type of
operation is claimed to have the following advantages:
unse of 4 synthesis gas of CO:H: ratio 1:1; easier
temperature control owing to hiigh gas velocity through
catalyst bed: increased olefin.product; less C and CH.

formed on the catalyst, No commercial synthesis plaipts -

using an Fe catalyst have heen built in Germany. but
-designs had been completed for erection of a_plant in
Italy. Particular interest had heen dirécted tow:}rq
reeyele operation of the Fischer-Tropsch process using

the standard externally cooled middle-pressure reactor.

and a relatively low 'recycle ratio. - A pilot-plant unit.
operating for 2 yr. with a Co catalyst and a single pas
eave a yield of 155-162 gm. of liquid plus gusol/m.*;
increasing .the reevcle ratio 1o 3:1 increased the

* throughput by -30% without loss of yield or obtained a

vield of-170 gm./m? at the same thiroughput. With the
active Fe catalyst. (100 Fe, 25 Cu, 8 A1:0;, 2K.0, 30

'Si0.) the yield was 170 gm./m’ at:the normal recycle
ratio. -Tlhe Fe catalyst'was made by dissolving Cuand

Al nitrates in 109 sotution of ferric nitrate in amonnts
“that would give the specified ratio 'of metals, hgaﬁng
nearly to boiling. adding enough 109 solution of N1:€0:
to precipitate the metals as ‘hydroxides, adding kie-
selguhr, and washing with hot witer to-a pH of S0

-and then with K.COs solution. The nitrates. must. be

‘removed completely in order to make reduction teni-
perature .control easy and positive. After complete

—4 hr.; the flow rate of H: being.l mi/kg. of cata-
‘Iyst/hr. Reduction with synthesis gas is possible. It
“is believed that the life of the eatalyst would be -about

.1 yr.. The capitalcost of a new plantis stated to be 800~

‘900 RM./ton’ of:liguid ‘product/yr., although recently.

> a quotation of 600 RM. was cited. ‘The operating cost” -
7 -is given as 24 pf./kg. of product, while the most favor-

“aple income is obtained by operating for the maximum

-yield of lard wax ati45 "pf./ks.. ‘Lurgi has built the
. -charcoal-absorption units for nearly all of the Fischier-
" Propsch’ plants in’ Germany. Charcoal absorption is .
;. believed definitely more economical than oil absorption

“‘up to-10 atm. pressure, and the latter- is preferable . =

above 15 atm. with the choice between 10 and 15.atm.,” - . -

A recent advance in -

:~.charcoal absorption:technique is the design of a plant .

‘“'to work at —30°, the objective being the separation of ||
are said to be slightly:less than those

. for refrigeration. : co S

458,

depending .on_ local conditions.

CH,." The costs

Main, Germany. - VIL ‘High-Pressure - Gasification.

196 ; PB Rept. 12,624. -

by Lurgi, solid fuel, preferably weakly coking or non-

drying, the catalyst is reduced with H: at 250°-350° for

Metallgesellééhaft-L{xrgi, Frankfurt-am-
_CIOS, Rept. XXXI-23, 1043, pp-.20-42; 'TOM Reel .
In the high-pressure gaéiﬁcaﬁou‘ prbceés developéd

‘coking bituminous and- brown coals, -is _'co;;tinuquslyi
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gasified at from 20-30 atm. pressure with O: and steam.
The ceal need not be dry. but the water content should
not exceed 255z.. Four plants had been built by Lurgi:
At Hirschfelde, 5 million m.® gas/vear; 2 at Buhlen,
150 million m.®; and at Briix, 100 million m.} The
generator and its operation are described, operating
. results are presented, and directiony are given for

recovery of the liquid products. ‘Results are given for
3 kinds of fuel—2 brown and 1 lean bituminous coal.

Composition of a- typical purified city gas—~—CO., 3.0;

CuHu, 0.55 Oz, 0.1: CO. 22.8; Ha 48.7; CH,, 22.6: N..
2.3%; gas yield 760 m.*/ton; O. requirement 0.1: me/
m.? gas (about one-half that required by Winkler gen-
erator) ; efficiency of fuel conversion, about 85.2¢%
cost 24 pf./m.? with brown coal at 6.5 RM./ton. In
the making of synthesis gas a different procedure is
followed. - It has been found that the actual pressure
existing in the pressure generator influences the
natore of the produced gas; at lower pressures less
CH, is formed in the presence of C. pressure displaces
the CO: CO: equilibrium in favor of CO. At low tem-
perature also the equilibrinm is further digplaced in
favor of a reduced formation of CO. Since the re-
quiréd reduction of CO- formation is not great; it is
-adequate to reduce the pressure from the usual 20 atm,
to about 5-10 atm. Practical tests have shown that.a
CO-H. gas mixture suitable for the Fischer-Tropsch
synthesis with Co-ThO. eatalyst can be prepared by
the : gasification’ of low-temperature bituminous coke
when employing a pressure of about 84 atw. with
both Q. and steam. Under such-conditions a crude gas
of composition (CO.. 29.3; CO. 21.9; H., 44.0; CH,, 33
N, 1.5%) is obtained, which, after the CO. is serubbed.
out, rields a synfhesis gas of composition: CO. 1.0;
CO, 30.7; H:, 61.6; CHu 463 N 21%. ‘Furthermore;"
by increasing the addition. of steam in the plessure
gasification,

15% CO is produced suitable for NH, synthesis or for

bydrogenation, . In preparing . synthesis - gas’ of 1.2

H:: CO ratio to be used with the Fe catalyst, the pro-
cedure again is different. An analysis of the various
Dossibilities available for the solution of the problem
has led to the conclusion “that econgmically the most

advantageous method for preparing the gas from. broivn.'

-.coal is to employ Q. at a_pressure of about-23.5 arm.,
'and aftei scrubbing 3
CO: and some of the H.S. -The £as is_heated to 145°,
saturated ‘with. H:0, again preheated to 500°, and by.
‘partial -coimbustion with O, heated .to 1.300% in the .
-absence of a catalyst to convert the CH; content to.CO
‘und Ha After scrubbing to remove CO: the Syathesis

_ . gas has the composition:.CO,, 2.0 CnH., 0.2 CQ, 42,2; . -
9 ‘In this method: of syn-'
thesis-gas production, 0.317 m.? of '0: is" consumed per .

O, 5077 CH, 245 N, 555
- om3 A flow sheet- with diagram of apparatus is ap-
¢, pended. - Q. for the process is produced by the Linde-
- Frinkl method at a cost of 2.2-2.5 DPL/N'm.? in units

- of 1,000-2,000 N m."/hr.;cangcity and power consump- - :

tion of 0.65-0.68 kw.-hr./N m.
: CEAKRAVARTY, J.'N. " See-abs. 1183, "' -
454, CHAERAVARTY, K, M. [Equilibrium Constants of
. ‘the. Reactions- CO+8 ‘H.=CH+H,0: CO.+
“'CH,+2 H.0; and 2 CO+2 H.=CH,+CO0..] - 'Ztsclir.-
- Elektrochem., vol. 34,.1928, pp. 22-25; Chem. Abs.,
" Pol. 22,1928, p. 4040.. - - - : g L
" Constants . for' the above equilibria at temperatures
80_()‘—1,30(_)‘ have been calculated : (a) From the vari-..
ation with temperature of the equilibrium constants
for.C--2 H.=CH,; 2 CO0=C-+CO0.; and. CO;-bHom &
CO+-H:0:.and (¥) from the heats of reaction and the
specific heats and chemical constants of reactants and
products. The figures -obtained . are compared and

: -

_ discussed.” .+
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the formation of CO max be so reduced

that a scrubbed gas containing 70-75% H. and only - - ‘Sures greater than 15-atm:

the gas to remove about %4 of the -

. negligibly active at first but rose in’activity toa

4 Ho=x ‘preparation;

- gulir, 469 ; Ni, 45.77%; ThO;, 8.3% ; and K-COs, tra

. .A-similar preparation containing 0.0823% CeO: behaged:
- in’ the same manner; the reactivated catalyst was

-.""*Formation- of Methane From Carbon Monoside -anc

’ charcoal-Ni catalyst for the reaction CO-4-3
Hzi%g-&mo retained its activity \mdim’imsheq .for
months when the ratio H: : CO was 3.:1. The critical
space velocity. (em.? gas mixture per ce. cat_al,vst Per
;ninute) below which CO disappem:edn wag fairly '.;:1 iﬂt
3 i 7 - (1.3 at 800°, 1.7 at 335°, 3.6 at 358°, >43 at;(lg ).
‘“hich contains more olefins (3.7%) than CH, (1.7%). This catalyst entirely suppressed the rea ction 2 CO—
8 - Hrdrogenation of Nickel Carbonsl, Ing, - C-+CO- and prevented deposition of C.on the Nisurface.
Eng. Chem,, vol. 31, 1939, pp. 1039-1060; Chem. Abs, CeO: acted as a promoter for this catal_,vst increasing
vol. 83, 1939, p. 7495, - " | theeritical space velocity at 335° from 33to 4.4.1 S“?in;e
Evidence is given to show that the principal rege: CO;, about 9 volume (,‘.c of ?lé -lc.')as,o\\%s l:)é‘(()hiﬁeéﬁ? :mﬁ
tons in the process of Litkenhous and Maun (see abg, mainly fo the reaction 2 H.Otao-—i—"' e
2122) are CO-+H.=C+0, and 2 CO-+2H.=C0:4-CH,, partly to the reaction C-+2 H: ~C0:+2 He.
(8ee abs. 2121.) B ' . 461, .. Catalytic Formation of I}Ietl;?:m% 12;‘]0;:\1 ‘
457. Syuthetic-Fuel Industry in India. Sei, k Cfa ;Plf(g éﬁxﬂggﬁl{?:h?g(j\lgﬁgiﬁex&mﬁt: Jourro. I‘:]dian
55,1580, . 51, 1929 DP. STE-0ST; Chew. AbS, val. Chem. Soc.. vol. 2. 1925, pp. 157-164; Chem. Abs,

i i 01 . SN vol. 20, 1926, p. 861.. o
s, Scher-Tropach processes - for hydro. ©Use of sugar charcoal-pumice-Ni eatalyst for tlie
Frcls, compnesong prepatation and nse of alcohol motor ﬁation Aof CH, was studied with equimolal mixtures
fuels, compressed-fuel gases. and sewage-disposal gas, ,fori_l and CO. with Fiew to its use.in enriching blue
- ang. their applications to motors are diseussed with., . § - o & as (H: 49%, CO 4264 ).. . This catalyst. was not-
particular reference to Indian conditions. Of 103.000,- watetl;igiént as a snzar chareonl-Xi. catalyst for pro-
000 gal. of gasoline consunted in 1987 about 15.4 mil- .as te. N the veaction 2 CO 3 B.>CH.4+C0: (I) and
lion gal. was produced in India and 38.1 million gal. . mo m]gﬁ] e imf)rO\'ﬂ] -b‘\' addition of CeO. Plhmice-
imported from Burma. The erection of n plant like “‘;ag Ni (A) was at fivst very effective but rapidly
that at Bxlhn;zhan_]. England. is recommiended as a :trilts qctivit\:" o renccion ‘(I) e etarded. the
means for protecting the motor-fuel  supply both in x)nsdeeira;a]e rea c.ti(‘n; CO+3 H:>CHLHO (11) was
hog, , ‘ ‘ ‘ \fa\'or.ed, though with a_smaller total conversion. QA
‘sugar charcoal-pumice-V:0:-Ni cagnl,\'st' (B) at 400°~
450° retained for months the initial. activity of (A).
. “Increasing space velocity fﬂ\'Ol’(y!ﬂ»l‘GﬂCtl}Ol]S (11), bm;
“even with a ‘space velacity. of over 25 ct. gas per cm.
. .-catalyst per min. onlx: 209 of the CH, was formed by
¢ reaction. (XI). b d
- cg:gnut cimr)conl the catalyst. deteriorated 1':11.11q1y;
-~ Fes0; 'in place of V.0: made (II) the ('h‘lef, reaction.
* The gas obtained by use of catalyst (1B) was-com-
<.pargble in calorific value to carbureted —water .gas,
though much less poisonous: remeoval of CO:. present
in amounts ‘as great as 339, would give a gas of
very high calorific value. - .
7482, ; o
Carbon Monoxide and Hydrogen.' IIL

455, . Catalrtic Reduction of Carbon Monox-
ide. Sei. and Culture, vol. 4, 1938, Dp. 300-301;
Chem. Zentralb., 1939, I, p, 3996, 7

CO can be reduced at 248° by means of a Ni-Cg
catalyst acrivated and reduced at 275° to a gas mixture,

458. . Conversion of Coal Into Oil. The Fischer:

Tropsch Process. Jour. Indian Chem. Soc,, Ind. and.
News Ed., vol..3, 1940, pp. 185-192; Chem. -Abs., vo

-.87, 1948, p. 4878. e ; R o

_ . 'Ni can replace.Co in the Co-ThQ: cataly

the yield of solid paraffins reaches a maximum agabout

170°; that of liquefiable hiydrocarbons; at 180°.: Pres.

I are’ not advantageous.

. ‘Briefly reviews large-scale operation in the Ruhr.

g - Catalvtic Formation' of Methane From
Carbon Monoxide aird Hrdrogen. . 1V, Specific Na
_ ture of Promoter Effect on a Nickel Catalyst Usin
--.as. Reactants "Water .Vapor and. Egqual, Volumes o
- .Carbon Monoxide and’ Hydregen. Sce abs. 4683,
- Catalytic Formation of ‘Methane From;y
" .Carbon Menoxide and Hydrogen. " V, Study of the
~Proinotei Effect on Nickel Cafailys : S
- .~ Catalrtic Formation of Methane From
- .Carbon Monoside and. Hydrogen. VI, P £
by Cm'bon Dgposif;ion., Seg-abs. 465, -
R . Sec abs. 1184, 1190, 1191,
459. CHAXRAVARYY, K. M., axD CHAKRAvARTY, P.
- *Bffeet of Potassivm Carbonate on Nickel Catal
- for the Fischer-Tropsch Synthesis.
-+ vol. 1271946, pp. 110-111; Chem, Al
Catalysts containing’traces of K:CO; were found’i
lose. their activity after. passage of small volunes’
-H-CO mixture,”” The deactivated catalyst, after bel
‘washed with distilled’ wWater and -reduced at 200°,

vol. 4, 1927, pp. 431436 ;-C
‘p.1085. ¢ - . L L
Catalysts as follows were investizated -at 300° on-

Ni (OH)5,

g(0H) 2(

.. )=~ and -Zn(OH). 'Ni(QH):
Zn(OH),, Ni(OH): and Pb(OH):, NH,VO; on Ni(0H)s,
£{OAc)s “on - Ni(OH):, “(NH.):MoQ, ont Ni(OH):,
‘NI(OH). and A1(0H)s, Ni(OH): on A1(0H),, A1(OH)s
on Ni(OH),, Ni(NO:): on Al{OH). Those with Al
; Wer ] sing,’ A rapid fall.of detivity occurre
The pumice-sugar carbon-Ni catalyst-at

out 10:2:0:65. - Loss; of activity
Iways deposited on the catalyst.

value somewhat . below ‘that found with the orighislig g HaRpavarry, K. M. Catalytic
The - catalyst composition was:

'Formation -of

Specific Nature of Promotor Effect: on & Nickel
talyst Using as Reactants Water Vapor and Equal
umes of Carbon Monoxide ‘and Hydrogen. - Sci-
£0ce and Culture, vol: 3, 1938, p. 396; Ztschr. anorg.
Chem., vol. 237, 1938, ‘pp. 881-387; Chem. Abs:, vol.
32,1938, pp. 2816, 6535. - - ¢ .
T &Apart from CH, formation a C-Ni catalyst-contain-

Yery active at 178°-180° but ‘was - steadily active d
219°-220°, ' The, presence of K,CO, causes the foril
tion of G, CO,, and H:O rather than hydrocarbon!
460. CHARRAVARTY, K. M., axd Grosx; J,.C, -Cata

2x)

Bydrogen. I. Quart. Jour. Indian  Chem. S0ENE *3C0. and H, from H0 and O, but with K:COs the |
‘%l' 2, 1925, I% 150?15“61;.: ngll:;l.n Abs;, vol 20, : %t‘:]élil&tion of C and CO: from CO is promoted. . The

19%, pp. 860-861, "

‘ashé . N ¢ d Mn(QH): Ni(OH):
asbéstos: Ni1(OH),, gOH): and Mn( %011{ ( n(;

LITERATURE ABSTRACTS

If -sngar charcoal was replaced by -

-, " Catalytic Formation of Methane From - -
Cotaly H Study of .
" Various Catalysts.  .Quart. Jour. Indian Chem, Soc., .
oy q Chenr. Abs, -vol. 22,1928, =~

on

not show-marked increase of activity: with
was- slow, but"

Kiesel:! yMethane From  Carbon -Monoside and Hydrogen. - -

- thoria- angd .ceria ‘accelerates the formation ‘of CO,

tion 6f a small quantity qf a .mix_t,urejof Ceﬁ nitrate ’

NH, vanadate or of Ce nitrate and Cr(OAc)a to
::lllilg Ni(bAC): used in preparing the catal:x_'st brmg;s
about a more complete reduction of th.e Ni at 300°.
The formation of CO: and CH, is indirectly helpeg
by them. The thorin—~ceria mixture increases the uni-
fbrmity of the Ni particles, prevents granule formation
on the surface and clogging of the pores of 5hﬂe pumice
used, and prevents sintering. At 400°-250° the Ni
catalysts adsorb much COsz )
464. Catalytic Formation of Methane From

Carbon Monoxide and Hydrogen. V. Study of the
- Promotor Effect' on Nickel Catalyst. Jour. Indian

Chem, Soc., vol. 13, 1938, pp. 245-248; Chem, Abs,,

vol. 32, 1938, p. 8742,

Reduction of Ni catalyst at a femperature of 300:
is incomplete ‘when it is prepared-from pure h'x
acetate, Addition of a small quantity of a mixture
of Ce nitrate and NH, vanadate ar of Ce nitrate and Cr
Acetate helps in bringing about a.more thorougﬂh re-
‘duction. Thus catalysis of -a 'reaction 2C0-4-2H.=
“CO.4-CH, is accelerated Ly these promoters through

their.influence on the preparation of the Ni. Whether -

‘the promoters have a direct effect- on the reaction

has not been settled: .

1465, . . Catalytic Formation of Methane From
Carbon Monexide and Hydrogen. . V1. Poisoning by
Carbon Deposition. Jour. Indian Chem. Soc., vol.
16, 1939, pp. 663-670; Chem. Zentl'a.lb., 19-10, II,

7 pe 7235 Chem. Abs., vol. 34, 1940; p.‘-};%. . .
Deposited C may be adsorbed on Ni particles or may

i rer : ver, Ni may -
form asimple layer on the surfnce.v} Moreover, N 3
* undergo’ carbide formation and Ni;C may have cat- . .
' It has been shown that the reaction. -

Lalytie activity, ti
";goié+co=risr catalyzed -by Ni'and also by XiC.
- The reaction CO43H:=CH.+H:0 is 2.50, Cu 0-1.50,

7 MIg 0.70-1.30, Si 0.1¢-0.35, and Fe 0.10-0.50%.  Al.is o

?111: 3eihaixx(1éi‘, but so thiit’ if Cu is'near its maximun,:
-the total of the Ni, Sb, and Si is near the lower limit -

i The alloy may al;o contain Mn up - - -

--and ‘vice versa.
< t0 '0.25%. .- ¢ .

© 466, CHAXRAVARTY, K. M., AND Sarker, J. M. Catalytic |

Formation. of CH, From CO and Hr—a Study of Ni

1Abs,, vol: 38, 1944, D. 6178.. E

T reactions occur in the presence-of Ni catalysts: (1)
" 2C0+-2H:~>CH+CO0:,

* maximum activity occurs”at: a :concentration below

.-~ Addition: of K:COs to the catalyst. promotes. -
g'eja-iﬁc?i,dﬁ'%g).' Results of 11 runs are tabulated, with " -
analyses of reactants and resultants, weight and volume .

“*. of catalyst, rate of flow and total volume ’of gase»s,'and‘
. renction temiperatures. . ;< . Ut S
. CHARRAVARTY, K. M., AXp SEN, R. ‘X-Ray Diffrac- -
ﬁaoslgzudies of a.Nickel-Thoria—Kieselguhr Catalyst--: _
. for Fischer-Tropsch - Synthesis... -Nature, vol. 160,. .,

1947, pp. 907-908; British Abs!; 1948, A I, p. 155.

: ilica of the kieselgubr are absent in that of the
gitzsﬂvstﬁ It is concluded from tbi§ that during deposi~
tion of metallic Ni and Th-on the kieselguhr the crystal-
line -portion -of silica becomes amorphous, while the.
" structure and the crystallinity of the ferric oxide re-
main unchanged. - The broadness. of the lines indieates,

L

and - Ni- Alumina’ Catalysts’ Prepared From the
Hvdr;xide, Using XOH, NaOH and )H‘O.H_ os Pre-. .
cfpitnnts." Current. Sci., vol. 13, 1944, D 127 H Chemn. -

‘In a mixture of CO, H:; and H:0, foughly 1:1:1,'2

(2).  CO4-H.0~CO:.+H:, 'The™-
influence of WOH, NaOH, and NH,0OH, used to precipl
‘tate Ni, was small. 'Alumina promotes reaction (1) ; its™ .

resence of a few diffraction lines:of kieselguhr .
’ 'onTt?]fePXe-ray diffraction diagram ‘shows that; in the
process of depositing Ni-on kiesglguhr, the vstructure‘,,;
has undergone & change. The 2 lme§ of the kieselguhrr-
. shown in tlie photograph are identified as the strong™
" linesof ferric oxide present in the kieselguhr. The lines: . :




el
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however, that the erystal particles of ferrie oxide have
disintegrated, rielding erystallites of smaller size. The
change in structure was bhrought about, not by the
heating of the kieselguhr in H. during the deposition
of Ni and Th: but by.the disintegration caused by the
decomposition of the carbonates of Ni and Th deposited
as an initial step in the preparation of the catalyst.
Ni is present as is Th in crystalline form in these
Samples.

CHAKRAVARTY, P. B. Scc abs, 459.

468, Cxao, T. Y., Hst, W. W., axp WeN, C.  [Study of
Iron Catalysts for the Synthesis of Liquid Fuels From
Carbon Monoxide and Hydrogen.] Jour.. Chinese
Chem. Soc., vol, 12, 1945, pp. 1-14; Chem. Abs., vol.
40, 19486, p. 3563.

Because of the limited supply of Co and Ni in China,
increased wse must be made of Fe catalysts in indus-
trial processes. In preparing the catalyst, Fe plus varx-
ing amounts.of Cu as promoter are dissolved in MINOs,
mixed with starel. kieselgulir, and K.CO,. and ignited,
Water gas is passed through the reactor at a rate of
21, per hr. and the yield measured in terms of ml, per
m.’  of gas. Each.run was continued fur 2 days or

more, and the products were examined at 24-hr, inter- -

vals. Maximum results are obtained when abont (.36¢
of K:CO; is present and when the Fe: Cu ratio is 5: 1.
Satisfactory-yields are obtained at a reaction tempera-
ture of 240°.  The dctivity of the Fe catalysts wag long
lived. The kogasins produced gave on distillation good
Fields of light oil as well as parafin,

469. CHAPMAN, O. L. - Synthetic Liguid Fuels. 1949
Annual Report of the Secretary of the Interjor.” 1.
0il From Coal. IL Oil From Oil Shale. III. Liquid

.. Fuels From- Agricultural-Residues, IV.0il From

" Secondary Recovery and Refining: Bureaw of Mines
Repts. of Investigations 4651, 4652. 4638, 4634, Febru-

ary. 1950, pp. i-xxii,- 1-62, 1-70,.1-13, and.1-26.

Many technieal problems are yet to be solved in 1’)]:1@- '

ing liguid fuels from-oil shiale and ¢oal'on a:competitive
basis with petroleum fuels. - Developments are now
centered on operation rather than on design and con-
struction of laboratories and demonstration plants, and

process improvements should effect a reduction in oper-

ating costs and thus the establishment of a synthetic

liquid fuels.industry from domestic resources at reason-

. able rates. -The. estilnated capital investwent for a °
" crude shale-oil plant (10,000 bbl per day)-is"$4,138 per

bbl. and for a coal-iydrogenation plant (30,000 bbl. per

. _day) §8,227 per bbl.. 'Actual production costs per gal.
‘of gasoline-are estimated at $0.073.and $0.108, respec- .
tively, or’ allowing for a.'6% profit on average.un:

" amortized- capital ‘investment, $0.09 and $0.145.. It
would thus-appear that oil-shale processing is not far

. from the point of commercial utilization. The cost of .

shale mining has recently” been' réduced to '$0.29 per
ton. It is conceded, however, that it is doubtful at

present that a coal-hydrogenation plant . producing -

motor gasoline would be an attractive commercial in- -
vestment in view of thie above costs.' It is reasonable .
to expect that these costs can be reduced by the new -

. ge‘yelopments in catalysts and operating methods-under -
investigation, perhaps by 15-209%. Cost calenlations -

i for.commercial gas-synthesis operations using coal will -7

17" be’based on the demonstration tests as carried out at-

the ‘plant being erected at Louisigna, Mo. It will be.

about a year-before these estimates can be'made. - Sey- L
eral gasification procésses for the production of svn- ..

Fhesis gas from coal are in the pilot-plant stage. These -
investigations are of prime :importance, since the cost

Of" synthesis ‘gas . will always be a ‘large fraction . :

(50-7T0%) of the:cost of liquid fuels from the gas- .
synthesis process.” ' (Lengthy abstract

Chem. Eng. News, vol. 25, pp. 914,°916.) . .

- -0il shale.--The -greatest attention is -being given-to

" studies have .indicated ‘thdt it. should" reduce -con--

- .tion of the gas-synthesis process awaits completion of
- the present studies and results of the demonstration

" tion, ‘purification .of synthesis -gas. and -the Oso
_Drocess. ;- : A

.. 471, Cmipn
- ,gr;salt]gh)’@e. J ur, Chem. Soc;, vol, 87,1903, pp. 916- .

" detected only by-the most careful tests with Schiff's
-reagent, - With CO: and ‘H. and with CO, H., and steam

- 472, CHATPY; G., AND PINGAULT, P.

. sity, ‘decreased gradually with ‘absorption of C to a -

- & constant value of about.4- gm. The  filings car-
s - “burized to constant density and -magnetic attraction
appears. ‘in_ -

) .. .. When dissolved in HNO;, This product did not suffer
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470. . Synthetic Liquid Fuels. 1950 Annua)
Report of the Secretary of the Imterior. I. Of
Erom Coal. II. Oil From 0Oil Shale. IIL Liquig
Fuels From Agricultural Residues. IV. Oil From
Secondary Recovery and Refining, Bureau of Mines
Repts. of Investigations 4770, 4771, 4772, 4773, Feb-
ruary 1951, pp. i-xiv, 1~74, 1-88, 1-12, 1-16.

Review. of operations during 1950 of the synthetic
lquid fuels laboratories and demonstration plants.
Progress in the oil-shale development program reveals
the commercial feasibility of these operations, and it
is believed that gasoline and oil ean be produced from

_ Shale at costs that compete favorably with those for
petroleum products. The estimated cost of delivering
raw shale to the retorting plant: exclusive of depletion,
interest, and profits, is $0.426/ton or $0.015/gzal. of
shdle oil. The retorting process has been improved as

‘to both 1method and cost by the development of the gas-

combustiou retort.. New experience has been gained

. in the operation of the coal-hydrogenation demonstra-.

‘tion plant. Costs'are being reestimated and will -be-
reported on.completion. It appears that the cost of
produeing gasoline from coal is somewhat greater than
it is from shale. The potentialities of the producrion
of aromatic chemieals, such as benzene and plienols,
are' being, investigated. The great flexibility in the
operation of coal-hydrogenation plants to produce dif-
ferent grades and types of fuels is of great strategic
advantage. Theé construction of .one or; more com-
mexrcial plants is also recommended.  The gas-syn-
thesis process for the production of synthetic liquid
fuels from ‘coal by way of synthesis gas (CO+-H:) is
- to"be placed in operation at the ‘demonstration plant
.at Louisiana, Mo.- Studies of ‘this process are tiot
as far advanced as those for coal -hydrogenation or

‘the’ completion. 0f a-method for the production of syn-
thesis gas by gasifying pulverized: coal in the presenge’
of steam and O:'under pressure of 430 p. s. i. .The

process’ is highly . promising and preliminary _ cost |

siderably the cost of srnthesis -gas. Commerciadiza-

work.  Other projects inmdey. Investigation are: Vor-
tex reactor, for coal gasification. underground gasifiea-

AX, D. L., AXp Hotr, A, Synitliesis of For-’

" By ‘passing CO-and H: over Ni \i‘bol lvieafe:d‘ tdr‘fﬁ'SO"—
500°, amounts of -CH.O -were -obtained. that could be.

appreciable ‘quantities of CH:O were.obtained. .. - .

' Y [Conditions Re
quired for Formation-of Cementite.] Compt. rend,,
\'01’}{;187, 1928,'pp. 554-556 ;. Cheni, Abs,; vol. 23, 1929,
- Review. of previous experiments, showing that Fe
could be carburized at 600°—650° with the formation of
a layer of cementite separated from the original metal .
by a narrow-transition -zone and that cementite-could |
decompose at 700°.- Pure electrolytic Fe filings; free -
from H, were carburized by cyanide or hydrocarbons,

and the physical properties ‘were-'studied. The dep-

limit of 7.40 at 0°. The magnetic attraction of 1 gm.
-of Fe filings decreased, on carburizing, from 7 .gm. to

contained 6.Y5%-C and left no trace of insoluble C 7

. -at 580°. -Below

- - - 4Fe0=Fe;0,+Fe..
i 46,

hange in properties after gradual heating to
‘;%‘E)O%g:}ing 10 {ml Slight separation of graphltetlr; )
p're\'ious experiments of this nature may be :l‘Ftl‘lbil'l £i(
to oxidation. Fine Fe wire was trnn§for1ued entirely
into cementite, with no trace of gmphlt_e, after 1Ieafn£\g
to S50° -in cyanide. Pyrometer protection tul}ea o 1«3
1 mm. thick from cementation furpaces were ﬂ‘f
found to le completely n'ansformetl into cemen? e.
Carburation of solid Fe below 1,(_)00 ’ tends meré (lw]re
to form cementite, and the _glxstrxbutlon ’of the' eé
neath the surface is derermiined _unly by ;he rite p
solution and diffusion of cementm-:]111Cf(11]1(11"e.r i
. N, V. [Synthetic Fuels. haleur et ind.,
47301??6: 1929, . [380; Chem. Abs., vol. 24, 1930, p.
pdt f F h workers, Mar.
ief nention i= made of some French wWorkers, Mar-
cel?rll“gerthelm. Sabatier and Senderens, Prudhonu;le
and Houdry. The Pieters furnace at Millan aud.t‘)e
Tauzer furnace at Lalugue, France_, ha\:e not given
the expected. results,  An attempt: 1;,_bemg mad]e rt_o
use the Prudhomme-Hondry process in the c:}t:} _v.:rcv .
hydrogenation of the water gas froni St..Julien jig-
pite to produge a motor spirit. . ~“ , -
74, CrasuNIK., L. M. [Svothesi= of Jlethanol,
4‘Jmu‘ Chem. Ind, (C. 8 8. R.). ,k\‘o].’_‘l“.’!. 1035, 1.
866-300; Chem. Abs.. vol.-29; 1435, p. 7939, . ]
\L natical-equations. are derived for the caleula-
tiollfnitiluzenéml fuqxjm of the equilibritun concentration:

of MeOH. for the maximui productivity of the appara-. .-

ing ‘ratio Hy : CO in the fréshly -
us, and for connecting the ratio H: 1 CO 3
gnt'roduced gas with ﬁmr in the circulating gas. The
presence of “inert gas strong],\{flffctts the - yield of
3eOH. while n- change in-the ratio H: :-CO has.rela-. -
_tively little effect. ) ’ Lo
: CHATTERIEE, B, Fee-nbs. 166a. T
475, Cratpros. G, [Reversible Reactions, of Carbon
- +Monozide on -the Oxides of Tron.] - ‘Culgpt, 1-9112‘;« vol. .
-172. 1921, pp..152-153;5° Jour. Chem. Soc,, 1421, II,

~p LTS .

H 0 1 [ ol ° "L he
studied over a temperature range of 300 1‘000 . X
Fe.0s is reduced to the magnetic oxide, and beyond this

stage 2 reactions may oceur, Below-580° there is a sin-.

‘gle'sy! corresponding avith Fe:0,-4-4C0=24CO:~-3Fe.
- iﬁo?esr{?gafo\}lignéoiu‘e_ 5 equilibria before 2\_}'1‘i\'mg 'i: :
" Fe, namely, -Fes0,+-C0=23Fe0-+CO: and FeQ1-CO=
" Fe4CQ.: - The 3 sotid ph
580°. FeQ is unstable
formed into a mixture of Fe and the n

ang. is' frans-
agnetic ‘oxide; -

~ Carbon Monoxide on.Metalli¢:Oxides.].
_vol. 16,1921, pp. 221-281; Chem. -Abs.,
‘pp. 212-218: 0 | - '

Ann, chim.,

¥t Appaiatus’ combined. features. previously used with

modifications designed to effect continuous slow.cireu- -

“of 0.5% in composition. . Equilibriuin was determined

triple point at which Fe. FeO. and Fe:Os coexist was

2 branches corresponding H:
(and- Fe-+CO=Fe0+4CO) and 3FeQ+4H:0(CO:)=

.corresponds to the invariant system 4FeQ=Fe:0.+Fe,
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'~ “solid-phase reaction.

e S 4T, Cn.u‘nno:\',‘ G.. 'Axp FoResTIER,- H. - [Decompos!
Starfing with (Fé&Qs and- CO;' thé “equilibrivm s -

‘sotid -phases ‘coexist in equilibrium’ -

[Reversible Reacytidné of HHydrogefnnnd k

ol. 16,-1922,

“lation-of the gas phase over the solid phases and to .
.. Tequire a single thermostat well removed from the -
furnice: - The .composition_of “the; gas- l‘mse_was‘,:(]'e-h_;!;
“termined at intervals, pH O-pH ]Jyttens.lon meflsule--

.- ments- Cco~Cco, by refraction with an mterfel'ent.iul_,
‘method-shown-to be capable of detecting a variation - : v § . 2 ‘ .
on b . CHAUS, R. ., [Combustible Liquids From Coal—a
by both oxidation and reduction experiments. The:™"" -480."Cxa R. €

‘found .tg. be 570°, the data being concordant for both:
‘gas ‘phases. ‘e 570° the- equilibrium curve has-:
84S ‘phases. . Above I70 mq ot H,

Fe,0,4+H,(CO). -Below, 570° -1 -system’ only exists: '
; 3F3'—|‘-4&(§ (C(gé)#-FenO.-i--iH: (CO)." .The triple point

This transformation was directly observed by main-

.‘ 61
a7 ig] mp ‘t'nre

ining below 570° FeQ prepared at high tempera y
;l(])g:: ;nd using metallographic methods ‘an(} appear-
ance of ferromagnetic properties. The ggagtam. texp-
perature-gas composition, fixes the conditions for pre-
paring Fe, FeO, and Fe:0s. The following equilibrin

i =Co0+H:; 2H.O0=
were also studied: Co+H=O_CuO+H_,2¥%T+%8=

9Hy; WAH2H.0=2WO-+-2H.: A
i‘{‘?g,iH ’The lai_t contirm the existence of the oxides

i X d i for
"O. and W:0; and the diagram fixes the conditions
;\J‘rg;nring WQ., XNi,MnO, and TO: are not oxxdl(,ed by
weater vapor, From the meqsurements of the systems
Fe-H:0(CO:)==Fe0-- H=(CQ) values of the water-gas
equilibrium  K=(CcoCr,0—Cee,Cny), are caleulated
. - ¢
- 636°. 78G°, S86°, and 986° in excellent agreeient
fx?ixths ‘Hah‘er's, values. For K=1 was found §10°;
Haber, $25°. e be A1
4717, [Reduction of .\Iemll_lc Oxides by Means
“ of Hydrogen and Carbon Monoxide.] Chim, et m‘;l.,
vol. 8, 1922, pp. 959-9G%; Chem. Abs.; vol. 17, 1923,
p. 521, . o ) - tone
. Review of the mechanics of the. yeversible reactions
Fe-t+H:0=FeO|H. and Fe+(‘0;-=FeO+CO al‘ld their
relation 1o the dissociation of FeO. H:0. and C0:, and <
application of these results to e measurement of the

_*equilibriuin of a mixture of CO and CO-.

Sce abs. 1053, 1054, 1514, 2272, 2275.

; ¢ n BENAR Proces De-
478, CHAUDRON, G.. AND BENAD, J. [’Pmu:.s of T
composition ’uf Ferrous  Oxide.] Bull. soc, ('hll!'l. .
France, 1940; D, pp. 117-119; Chem. Abs, vel 43, ’
1949, p, 6901.. ) R ) - I
. composition of FeQ at 300°-570° is exclusively a
P, _The reaction was followed by
thermomagnetic analysis. - A phase diagram jsgivel .
for the -'s;stemi FeO-Fe:0~Fe.: The. rate of decom->
“position-was determined. to he:a function of the tem-
perature : of nreparation, the . concentration of 1<9=
. -during preparation, and the presence pf parnglgs of Fe )
or FesOs - Do : - -

ion of Fexrons Oxide. Anomalies of Dilatation Cor--
11:-‘Iegl=1tive to Its Instability.]  Compt. 1-end.,-.vol$ 178, . -
1924, pp. 2173-2176; Chem, Abs..” vol. 18, 1924, p.
3306, - - , o o
Object. wis to study- the velocities of 2 reactions in-

volved in the equilibrium 4 FEO=Fe;0i+-Fe. FeO was-

repared at . S00°-900° and .cooled rapidly to avoid.
{”lleeeglllllsosition.x It was then heated in a vac\mm‘ for‘
24 hir. at.constant temperature and a}gml}_‘zedv_by txeg\tl; .
*ing with “dilute . CuSQy for- 32 br.". Titration with -
KAMnO. gave the weight of Fe that euteregl tl;esolutxon.
The -fraction of the FeO transformed in _;} hr. ‘yr::s
. plotted- against ‘the -temperature. - At 500‘; ~f}-eeth e
could“be determined.  ‘The fraction transformeéd then
Increased to 80% at 480°, passing tlnPu.gnh g. maxén%}ng
there and falling to 0% at 570°. At 592°, .:7-1% [ 7 ‘e
and at 600°; 51% of FeO were formed in 24-hr. 1 ;;9:
“a sample originally containing 20%:of FeO.'rAt; dti
the velocity "of the reaction is. expre_ssed by de/ 1 —t 0
%(100—=)*. ~When change in volume:is plotted :\.gamf
temperature, anomalies .are observed c_p:respopdlpg to. .
the chemical changes.” o & I

‘CmAvEAvIN, M K. Sceabs. 2754, -

A . ‘ 1 trom, .
TLecture Delivered at the Cu’ll_ege of I§‘1 ance.} JB\} .

- -soe.. chim., vol. 43, 1928, pp. 385-411; (,hem.'_Absl., vol.

22,1928, p. 2826 T .

“Review ‘of ‘production’ of ‘combustible liquids-from
cogeb_\? hydrg)genatioh ‘and_by utilizing" hydrocarbon:
constituents of coke-oven gas for ‘producing alcohols
' and using coal tars for producing GCeHs, its homologs,
“" and -other . aromatic compounds. - The. syntheses. of‘ ]
MeOH,-synthol and liquid hydrocarbons from GQ pro-
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6 BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES V

duced by the gasification of it ibli.
sk B sy coal are discussed. Bibli-
481, CreMrcar AGE.  Latest German D i
. evelo
Coal Liquefaction. Vol. 13, 1923, pp. 268—1-)2I(.;g.nts "

Information on processes for coal li i
Bergius process, and a bri vt quefnctxon,. the
tiesbof e y rief discussion of the possibili-

482. . Fischer Process. Vol. 35

. A . 1936, p. 367
Editorial comments on Melch 2 X o)
Fischer to the Iustitute of Fuel. chett address by F.

483, — .. Gasolin Y Vv
oL 30, T 152?‘ From Water Gas, Germany.
Loan of RM 353,000,000 for Gelsenberg Benzi
. ¢ 55,000, [ enz; o~
% ﬁs over spbscrlhed on February 4, first ;pplicatlil:nﬁla(\?'
3 e }oan is gum-anteed by a mortgage over the G"elﬁeﬁ:
erg's future plant. while the debt-service Securir;' is
{‘slli)forced by a guarantee of Vereingte Stahlwerke.
en production starts, Gelsenberg will, with Leum: ’
werke, another subsidiary of Vereingte Stahlwerlke, l;e
the largest hydrogenation. works in Germany - i?.ut
where Leunawerke uges lignite as raw material and
proceeds by the costly Bergius process, depending on
ingh-temperature pressures. involving rapid wear and
t;zar qf plant, Gelsenberg will start from coal by using
p]l:ntl‘fx:slglie:-l‘ropsch' process. which - deteriorates uﬁS
L litt]ee\;-z :sxgd produces higher perrqleum vield withi
484, 1 : {
367. S 7H01‘1e Long Defelrgd. Vol. 37, 1987, 1.
‘- Bdivorial calling attention to possi isleading
statements that bave.been pub]ishét\l i\nblielg;isilcei?\??e%
o port.of the commirtee appointed in 1987 hy the: Aus-
# tralian- Government to advise upon the ecbnoxnic:s c;f .
e‘stablgshmg a hydrogeénation plant in' Australia. 'The‘
committee has announced the conclusion that i inf

485, 0il From i frl
(T Coal in South Africa. Vol. 386,
A Fischer-Tropsch i
Y plant is to be erected i
ﬁfg;:ac(l:y Ltf; Anlﬁl%;fl‘lll'ansvaal Consolidateén:(gs'):st;1
€ s ., Which has acquired the ri .
gm be'the ﬂ.rst Fischer-Tropsch gasolinenglgll;st' o
ritish Empire, r i the
486, Catalysts for i
:fs- Vo 3 1938:, bs o the Fischer-Tropseh Proe.
ischer-Tropsch process of synthesizi
} pro A esizing pet
i(iot:lmd H: is finding its way into large~s;$e fx?}nf;? 5
I lie Far East. The Mitsui Mining i
a %u xigd the rights for the systeni in the Far Ea t,
petrl(;; pg;gyg gl&;)(;hcagable of producing 30,000 k1. if'
¢ L ¥I. & e South Manchurian Ofl Liquef
tion Engineering Co., which . oo
- the Mitsui Co, ;nd ti;e Gov Dment of Nopepnny by
‘ X ernment .of M tuo, is-
g.és% ;ghgflmz’_?.‘ lfhe; s;ltme process in a factoila'n ?«131 Ill)lgulgl’zilli
. The latter ipped, wi
| »du§e 200,000 1. po ;:‘, when fully equipped, will pro-
.. Sugcess of these enterprises naturally depends in a

‘c].';(teal{ﬁ(ta e:-l.']zlt)l?“ ed. The two firms are not likely to
e himea 1§St- (]}scqvere_d and recommended by

¢ mischer b self, which is Ni containing oxides of Mn
-Al-as promoters and kieselguhr as carrier; buxé

.. country, such as those discov
. col » Su .thos scovered by: Dr. itsu Ki
;”]sli:lg{ef{se‘osle al;'lc ltheusIt{'];Oto Imperial Uni\"er(s;i?:'.“:\::Jé{l tthf]é
¥ {mg Tduet itute of tlxe"Mu“nstry of Commerce
Dr. Kita prepared a large range et ‘s con
Itl:llutlu?g Cu and the oxides of Tf ?[fl (?nflqt\}ll‘ i
'co?‘e? 5‘_] a;ll](‘lnk;';nlolm‘m& ]:iésel:-'nlirﬂas’carrier, and. dis
. 21 at the oxides of T and Th were the most
¢ s amuounced ¢ : - efficient promoters and kieséls carien 4
v a?fg\sfegnfocralf):g(}_l,s c‘gar.,ed ‘at 312% and 15 yrs, is  Srade, which was mfdtx%§3EI§:‘6£r %!e R e
; . ‘ 2w ‘3 d. per - - highest yield, 144 trol from.1 & s
jmperial gal. If, following the Imperial Chemical Tn p ield, 144 cc. of petrol from 1 m." of synthesi
dustries practice, the uterest is chars Chemicni Tn. - £85. s experiment with Ni, however, was siof wholly
o> bractiee, © st i charged at 6% and . Suceessful.. He cond : petrol vield could
Sustries practice, the Interect s ch e %t and L He concluded that the petrol yield could
line is as high as 17.3 & per gal.* e cost of the gaso- - DOt be raised, at least to such a at it wig
A .3.Q. per gal. ' .The opératin g, - be i othen otk it might
line is a ing costs compared with th ¥ wnle
» ] S_‘fdflil;_f g(:ﬁcozlmﬁééslgd A}l’]e:;rg(;? Aare fstimnted as . the xlxéetal »was—treateg {)Ive‘l((']:molfli?:glligti cxﬁé?l?osdtss ‘mg'e\sg
. “than English costs, but the com idin-costs are higher " Would ‘make its commercial application difficui e
L sh costs, | . tree has calculated Catalysts of -Ni, AL And S had fnaneatt.
that under English conditions The faes late ) ¥sts of Ni, Co, Al, and' Si had thei ad-
ittee has calomlated © e, Nl Lo, Al, and & had their own ad-
would be respectively 10.5 d. per e e gl costs - » vet all failed to vield a large enough quan- ’
_gal. - Th ¥ 105 d. per gal. and 1275 d. per - tiiF._of petrol. Finally, D, Kita discovered that o
gertain igigrggggdesqﬁggte:rls]3%:}:' t‘hler‘c}:)ﬁxg-e&n S,tated in . J;=~_It\;]1_corcat?]-"5t nrepare‘df bl‘?llgi‘g‘;;‘;};‘ﬂ:ﬁ’?“;ﬁg{zogm‘s s
' establishes, the fact:that the capital ittee’s report - -the Inost éffieient and economical ag petrol
0 Dsrirgiere: et .cost of a Fischer- synthesi i of § e Lo e petrol
-Tropsch plant is not-Jower thag 't% cos a Fischer yothesis. This-catalyst-of 50 parts vei :
: ’ ' fost of a Fie N 5 S Iy: 80 parts by weight of Co,.
tion plant for the same output The ¢ oo found B wa reduced with 2, for & b &
ot : ; of, ThQ;, ;. and 125 of
that the cost of building & Brscher Trruoth airce sound . Kieselgulir was reduced with B, for 4 hous at 400°
--be about £100 per ton of outp r-Tropsch plant would -~ ‘When the synthesis ‘was conducted s 1905 P
- A ‘output per ¥T., W, : g ot a00° C. .
ave have ourselves had the privilege of es: -
amining would show a very -differe Rcturs or e
y nt-picture -
L E;i;hgﬁt}l‘gol?::i}; gllang.; »Weiishould much like tg‘o]l;ntoh‘s'
w5 upen ] e Australian figure was det
: The investigators state that they’ Jast in Barope o
\ d X t ey were last in Europe in -
1936, when only a small experimental Fischer-Tﬁ'ol;)?séE )

~.this-catalyst at as'low a cost as possible. -’
. yst at, & st as possible, .y .
Co’.][‘;le; Fuel Research  Institute -of the Ministry' of
tunlll;l‘?ﬁle tuhrin_d cjzﬁg}‘;:{y haf1 experimented with vir-
8 -all the S"made ‘of Ni, Co, and -other’
metals ‘suggested. by -Japanese orelon chemists,
f o Ja ese and foreign chemists
i . plant was. e 42 al Bis - As a result Tsut: 3 \ N1 catalyst con.
<0 cthatit wass‘;1!})toll::;gitl:;)enfotlac%eglnetolgf)giﬁgators"admit - taining 209 B}lﬂsuslgzo lé%ﬁr?gdtglg aTﬁ(ljcanlitsl.15t' gon'-:' 3
L S e obtain any costs of - material, yielding - ol sy the DeY
nﬂfortuor& (t):’ })fretsl:lmablyz of gtection.‘_—It. would be very 3. gas., Th’e 5;}:&}3%?031168.8 ook betral perm.* synthesis
were allowed to iufii:)elz)zicm'{ﬁs' eXPﬂesse‘l in this report- ction is earried-out at 200° C, and a gas
Pyl e those who-are consideri s NIRRT
inception of & chemiecal industry in this coflﬁi?%%igg

flow of-6 1. per hr,
a8y, — 0il From Coal. Vol 35, on
\ : hemi : . Vol 51-52; - b
f};’;of,‘;&”;‘;ﬂ‘gg:?“ 9t hydrocarbons by the Fischer: ?nll. Tmap. Inst., vol.'36, No..2, 1%%31933, pp. 51-52;
‘ ¢ . This process ¢ - Oper: ummary Fi '
Jx:sgxt%h :maugﬁ 1;!lits than the hydroggagﬁnorﬁ'?gs?aﬁg .. process. ary of the development of the Fischer-Tropseh
ith & mich less highly trained staff. It wi . 488, — ] ‘
v ggs:s(:ﬁlig rti‘:z ,s‘si;gélstesbtpese pliunts throughout th: ggxlxitlr): : 8263
2 essing coking ‘eoal and thus bring into
being anoi;her and wiEespread chemical h;];ugg-gg nto

. ‘B‘u‘tter' From Coal. Vol. 54; 1946, ﬁp; 602
The Imbsusen plantat Witten, G bas
X § tten, . .
steppe_(i-up the operation of making b{xtt%frflggx?xyﬁagé )

Co., which hag

. largé measure upon the-efficiency and economy . of the °

they. will probably use one of those developed in this .-

as pro- ..

. further study is to be made of the means of produeing;

£in to 350 tons per
and then heated to
used

“From 100 tons
produced,
For soap, the fatty
js added.

that can be
489, —

© built,

scientific ability ‘D

chemicals were

_ of production.
. ‘commercially and

" ‘made to discover
. veloped.. As a me

ditions, - since the
would be about 2s:-

© the price of ¢oal.
ablé a high propo:

The discovery of

©480. .
54,1946, p..308.

)

dominating, ahd

to make butter or soap.
acid is redistilled and glycerin an
of paraffin, S0 tons
enough to make 40

The butter produced
method, which contains no acetone,
eaten safely by gdiabetics.

Coal-Chemical Transformation. .

1946, pp. 125-726; Coke Smokeless-Fuel Age,

1046, Pp. 258-260.

Now that investigation
dustry has been completed;
man scientific progress and’ developmen
.4 . Asregards the Fischer-Tropsch process,
almost fabulous hopes and expec
the sober -truth . is-that the vaunted German

research developments do- not
tributed’ greatly -to improvement in the efficiency -of
the Fischer-Tropsch plants
To make. th
economnjeally. practical, the
ad..and then. d study must.be .

shonld be-de- -
ng fuels from codal, . -
-under- British con-

" must first be cheapened,
.2 the process is hopelessly expensive
that eannot -improve

as high-priced chemical’
improve the economic pr
© real economjc improvement,
. the cost of the synthesis
be ‘'produced from products that woul
wasted, such ag. natural
2 catalyst not susceptible to poison-
ful improvement. a

‘ing by § would also be a usefnl > .
Sodp and- Edible: Fats.

+'Synthetie”

-- . Naturally oceurring
27 ‘fats, which form the'n
fats, are glycerides of 3
containing an even number 'of C-atoms.
~ The Fischer-Tropsch proc

vparing hydrocarbons Wit

mo.
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The paraffin is first oxidized

extract the fatty acids, which are

For butter, the fatty
d carotin are added.
of fatty acids are
tons of butter or soap.

aclds are not redistilled, but soda .

as produced almost

appear.

in what dirvection it
thod for product

produetion cost, it
or 2s.

Further
rtion -of
products,

however,

gas or refiner;

these products;

able temperatures and ‘pressure, ‘are
wide range of aliphatic chemicals,
. acids of the; type 'required for soap

preparation.’

tion was about
1,800 tons/yr., of
of the acids with

There was a total
rine production of L
soap had excellent lathering properties but left an uo- -
“The synthetic edible fat was
and odor and was
utilized by the body in-the ‘normal
m effeet isnot yet known. .
ities than the natural
in the food sup-

Dleasant-odor on the skin.
quite sdtisfactory in respect to taste

assimilated ‘and

manner, although the long-ter!
keeping qual
utilized paxticulaxlx

It ‘had better
Product. and was

The maximum, pro

from the Fischer-Tropsch soft wax
T, in Germany.

by
40,000 tons/y:

ospects -of the. process.

by the Imbausen
is the only butter

Vol. 53,
vol. 8,

of the German chemieal in-
d. a clearer analysis of Ger-
t can be made:

around which

tations had been

nothing .that

- was not known before the war and the impression 10w
created upon our minds js that the commercial position
Zooof - the Fischer-Tropsch gynthesis is
after the war as it was when the wai
possibilities and tiie methods for making most of the

.- transformations from coal and
known before the war,

much -the "same

started. The

gas into fuels and
and the interim

to have con-

or to reduction in the cost
1e future. of the process

process

i calenlated,

6d./znl. of gasoline, 4 condition” -
beeause of the: rising trend in
research, which would en-
the ‘products, to be: utilized
would “materially.-

For
a reduction in

eas-is needed,-and it. must

d otherwise be-
T eracking.gas.

Yol

animal -and vegetable oils and
ormal source of soap and edible
straight-chain carboxylic -acids .-
in the molecule.
ess- proyides a means of pre-
1 soch  characteristies 'pre-
obtgined under. suit-
“a,source. of A
including. -fatty -~
‘and edible-fat'
duction of such acids
catalyticoxida-" |

“About

edible fat were produced by reaction’

glyeerin, synthesized

from propriene.

plant capacity -for synthetic marga- -
about 7,000 tons/yr.

The synthetic

" that have an export

. i .qusing radioactive:isotopes;

ply in submarines. Its production, however, is not
economical since, under the best conditions, the pro-
duction of 1 ton of synthetic soap or fat required con-
saumption of 60-70 tons of coal.

491. . German Fatty Acids. Production From
Lignite. Vol. 57, 1947, p. 542. :

The production of fatfy acids by 1. G. at Oppau was,
in general, similar to- that by the Deutsche Fettsiiure
Werke at Witten-Ruhr, except that the latter worked
with the Fischer Gatsch parafiins, while Riebeck paraf-
fins were used at Oppau.  The latter were obtained
from lignite pitch and TTH-paraffin, resulting from
high-temperature hydrogenation of lignite, as well as
from syntbetic paraffins obtained by  the Fischer-
Tropsch synthesis.. Output of synthetic fatty acids
since 1937 amounted to 20,000 tons annually at Oppau,
hile Witten-Ruhr turned out double the amount. The
end products were mainly used in the manufacture
of soap; only. a few tons were used in experiments on
the manufacture of margarine. The_price depended

63

chiefy on that of the paraffins used. During the war, . .. .

Oppau produced fatty acids at 2 RM per kg. or twice
that of fatty acids derived from, natural fats. After
oxidation with air in presence of potassinm permanga-
nate, the farty acids were Qistilled into 4 fractions and
a residue, the latter being used for the manufaéture of
stove enamels, synthetic vaseline, etc. ' ’

492, - -Utilization of Coal. Vol. 57, 1047. pp.

69-70. : . . .

Rditorial ‘comments on the -economie possibility in. .
Britain of using coal as the raw material for produc-
tion of gasoline. The opinion is expressed that such

‘“utilization cannot be: economical under British condi- .
tions ; ratlier, encouragement should be given only to
the use of coal for the manufacture of those products

) value and at the same time coll-
sume. coniparatively little conl. in manufacture. ’

.- appears... therefore, "to be more profitable "from the
British viewpoint to continue 16 import gasoline -and
to use the coal supplies to bnild up a valnable export -
trade and leave the production of synthetic: gasoline
by the Fisclier-Tropsch and hydrogenation reactions to.
the United States where more favorable conditions
exist because of the extensive supplies of natural gas

+and the development of the fluid eatalyst. . o

" 493, -, . Fischer-Tropsch Research—Tracer ' In- ..
. -vestigation. Vol. 58, 1948, pp. 680-0681. e

The  research project, conducted by the - Gulf - Oil

- Corp., of Pittsburgly, Pa., at

: has. possibilities of improv-

.ing and perhaps, greatly ‘altering the future ¢ommer-- -
cial -development of the gas synthesis process by fur- -’
ther improving the conversion methods. The Tesearch’
-moethod is the so-called “tracer” system which involves, .
in this case, the use of yadioactive atoms (Cu), Which

‘-are chemically identical with C but which’emit elec-:

+trons that can be Jetected by.the Geiger. counter at

7 -any point; in the reaction:.and thus indicate the exact

“course that the:veaction: is -taking. - It is ‘hoped to. °
prove whether the gasoline produced by the Fischel-
- Tropsch-synthesis.comes from:the reaction-of H: with
~ the metal carbides formed from’ .
from some-other source not involving car-
bide formation. In the method ‘employed ‘radioactive ..
C is supplied as BaCO,.  Acid treatment releases radio-
- getive CO: and from this is. produced the desired radio-
active CO by exposing a-mixture of the CO: with ordi-
nary CO to an ‘incandescent tungsten filiment. This .
yadioactive CO.is then reacted with an Fé catalyst to
form carbide-containing. ‘radiocarbon. The hydrocar-
bon products derived from passage of ordinary s¥n-.
+ thesis gds (CO--2H:) over this catalyst will show no
radiodcetivity if they are derived entirely from ordinary
CO gas rather than from reduction of the Fe carbide.

- eatalyst or

I |

Mellon Research. Institute * -

-CO and . the metal .-



If they are derived from reduction of the Fe carbide.
they will show a radicactivity comparable to that of
the surface of the Fe carbide catalyst. The Ci experi-
ments at about 250° F. show that the hydrocarbon gas
formed has less than 10% of the radioactivity it would
have if the entire surface of the catalyst reacted en-
tirely through the mechanism of alternate carbide re-
duction formation. C - :
494, . Dismantling of German Plants Can-
celed. Vol. 61, 1949, p. 799.

Synthetie fuel and rubber plants removed from the

dismantling list are those of Bayer at Leverkusen;
Chemische Werke Huels: Gelsenberg Benzine A-G.;
Hrdrierwerke Scholven A.-G., = Gelsenkirchen-Buer :
Rubroel A.-G.. Bottrop : Rubrchemie A.-G.; Oberhausen-
- Holten ; Gewerkschaft Viktor, Castrop-Rauxel ; Krupp-
Treibstoff-Werke. Wanne-Eickel ; Steinkohlenbergwerk

Rheinpreussen, Moers:  Dortmundey Parafiin-Werke

Dortmund; and Chemische Werke, Essener Steinkohle,
Bergkamen. The synthetic fuel plants of Gewerk-:

schaft Viktor and Krupp Treibstoff-Werke. which were ~
" to close down by the end-of the vear, are still in opera-

tion. The German interests expect that it is only a
matter of time before the synthetic and hydrogena-
tion. plants will be permitted to resume proguction.
495, . Economics
61, 1949, p. 111. .

. Some- operating results on the new. continiious. coal

gasifier at Louisinna ave presented. A 4-hr. full-scale . -

test was made with gasifier temperatures averaging
_about 2,200° F. . The feed rates were coal 2.300 Ib,

pér hr., 0: 17,000 std. cu, £t. per hir., and’'steam 2,000 1b, -

per hr. ‘Approximately 70,000 std. cu. ft. of gasper hr.

was wade. The gas was 429 H.. 875t CO. 16 CO., -
It iz expected that, :

7747 X, and 1% ‘miscellaneons.
' with continuous operation, the CO: content will be
.. duced and .a better synthesis gas obtaiied. - ‘
496, Reshaping German - Industr;
1940, pp. 77-878. .

re--

Vol 61,

the dismantling of the German Fischer-Tropsch- and

" Bergius plants and the effect fhat it will have on Ger- -
man economiec prospects. ’ R L

497.

1949, pp. 924-925, . P : .

- The production-of. synthetic liquid Tuel oceurs in

distinet phases: Coal gasification; gas purification : hy--

. drocarbon- §ynthesis;. and refining of products.. Each .

of,tl}ese,receives brief description, the first by aid of a °

*- sectional ‘diagram of the Koppers O..steam gasifier. -

‘Hydrocarbons are s¥nthesized from synthesis gas either .~

.in.a unir: known as.an internally cooled converter;
through which cooling oil is circulated, or in a slurry -

type reactor, the Lamo process, in which the' fluidized .

_catalyst is kept suspended in the'cooling oil by internal
- “cireulation. :
- stage’in instrumentation .and automatie control.
498, — ;
..ence. - Vol, 62, 1950, pp. '895~896. RRCN
Allied High Commission has approved the Germdn -
proposals for the conversion of ‘the Krupp-Treibstoff-
werk plant at Wanne-Eickel to the production of higher..
“alcohols by the Oxyl srnthesis process of Ruhrchemie
A.—G.. The required catalysts will be made by Ruhr-
chemie A G. Xrupp-Treibstoffwerk plans to produce a
number of broducts, such as solvents, ers,
: a;uxilmry products for the detergent
Geriman proposals also provided:for conversion: of the
Chemischewerk Bergkamen, the Fischer-Tropsch plant -
-of Bssener Steinkohle A~G. It had been suggested that.
operations for the purification of coke-oven gases and .
removal of poisonous substances could be carried out
thgre, hut_tl}xis suggestion has not been sanctioned., The.-
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of Conl Gasification. Vol.

) Vo L o " ture distribution along
Editorial presenting some arguments for and-against - berion alobg

.. United States Coal Gasifieation. . Vol. 60,

:All4 phases represent a very advanced ? - :
; - R cedl,”” tered. Fe catalyst was. investigated at.300°-840° at 2

British a1 German Chém{sté Confer-" o atm.’ pressure with the synthesis-gas rate 750-2,05(

. catalyst granules by deposition’ i uetS
plasticizers, and . T Do on of nonvolatile prod

industry, - The - "
_ obtain results equal to those with the conventional fix :
* quired. “Maintenance of space velocities' higher  than.

. The produets obtained by liquid-phase synthesis wer

.

cases of Gewerkschaft Victor, Castrop-Rauxel, which
was converted to the production of nitrogencus ferti-
l_xzers, and of Krupp-Treibstoffwerk were given prior.
ity. Nothing further has been heard about another con-
version project for the use of Fischer-Tropsch plants
exempted from dismantling for paraffin synthesis,

498. Sensitive Pressure Controller in Hydro-
carbion Synthesis. - Vol. 68, 1950, pp. 59-60. -
Very efficient sensitive pressure controller. is de- .

seribed. The basic principle of the device is the well-

known use of a ball valve held on its seating by a tep.
sion spring. It is at present operating on a fluid beq,

Fischer-Tropsch process, and maintaing a constant 26

atm. pressure at gas-Bow rates of 2 to 60 cu. ft. per hr,

_It} 1s capable of maintaining a preselected pressure fo;:

indefinite ‘periods without supervision. The -control ' 1

limits can be broadened by ehanging the-tension of the .

. spring. .
500, . Fluid-Bed and Liquid-Phase Slurry Proc-
ess. Vol. 64, 1951, pp. 778-775. . v o

C-oplpqres 2 processes. The British Fuel Research -
_Station'.\s making an investigation for the purpose of
improving the convenfional Fischer-Tropsch process,
A large-seale pilot plant is being erected.- s
5002, — Fuel Hesearéh Sirce the War. Vol. 65, -

1951, pp. 721-726, - e vel. &,

Fuel Research Board of Great Britain reports on a
study made-during the 3:yr. ending March 31, 1949, on
the envichment of water gas by the conversion of the
CO and H: to CH.. A reactor to freat 100-200 £t2 of
water gas was constructed; in which the granular cata-
l_vstyvas placed in a vertical perforated tube 6 ft. by :
1.25 in. enclosed in a water-jacketed steel tube 1.80-in.
;inside diaweter. - The water gas entered this tube. at-the
bottom, fiewed up the annular.space, and reached the
. catalyst by free diffusion, the produets of the reaction.
then diffusing back into the main gas stream.. This ar-
rangement permitted of obtaining.a wniform .tempera-
Hs the length of the tube iwithout
deposition of C and a preferential con umption of Hi:
so that gases of low H. : CO ratio, such-as blue water.
gas, could be used without addition. of H,, From time
to time as'the catalyst deteriorated, a part of the charge
was discharged at the bottom and 2 fresh amount added
at-the top. by gravity feed. With the cireulating H.0

*-'501a. .. Expanding Horizons for Oxo. Pefro-
... chemicals. Vol 67, 1052, bp. 95-96. " .. e

at-200°,. the catalyst. temperature was at 350°-37
Using a Ni-kieselguhr 151 catalyst, the plant perform:
- ance, when producing enriched gas of 456 B, t. 1. per ft.!
. Wwas equivalent to & yvield of 2,100 lb. of CH, per Ib. of ;
" Ni in the catalyst, which had- a viseful 1ifé of 168 days.”
I\}eselguhr was found to be an essential promoting con-
stituent of the catalyst. ‘Reduced NiCOs preparations :
made without the addition of kieselgubr showed no a

y for CH, syntheésis <300°, whereas reduced:
NiCOs-kieselguhr catalysts were active at temperature ;
as-low as 150°.. Synthesis with: & fluidized bed of sin:

vol. pex vol. catalyst per hr. and-with recirculation of:%3
- residual-gas at a.veloeity of 0.4-0.7 ft. per sec. to maib:

tain the bed in' a flunidized state. Yields of h¥drocirs
“bons higher than CH, per unit vol. of .catalyst per k.

. were obtained 'up to.30 times those obtainable by.th
- " conventional synthesis with-Co catalyst.” Difficulty waB

experienced with expansion and disintegration of th

in the pores,  Suspension of a powdered Co catalyst in
molten wax (synthesis produet) by recirculation of res
sidual gas at the proper velocity was also tried. T9

bed of ‘catalyst, temperatures 10°-15° higher. were ré:

200 per hr. caused a rapid reduction in catalyst.activity:

found to be more volatile than those obtained by }mmlal
‘operation at the same temperatures. In studying the
Co catalyst, it was found that a freshly reduced one did
pot give the X-ray diffraction pattern of Co.- That the
“catalyst does not contain bulk metallic Co is confirmed
by measurement of the surface areas of the catalysts
and their components. It is considered that the reac-
tion takes place on isolated Co atoms and not on bulk
metallie Co or by way of bulk Co carhide. It is sug-
gested that under certain conditions CH, present in the

" - gynthesis gas can take part in the reaction. Also, wax

formed on the catalyst during syuthesis reacts with H,
to vield higher hydrocarbons distributed among the
different molecular sizes in a way similar to the dis-

. tribution of the synthesis products. These 2 facts,
taken together, suggest.that the final stages of synthe-
sis involve a polymerization-depolymerization equilib-
_rium. When synthesis is carried out at abnormally low
temperatures and low times. of contact, appreciable
quantities of alcohols are present’in the products pro-
duced by Co catalysts.  These results, fogether with
observations an the decomposition of “alcohols under

* synthesis conditions are consistent with the view- that
the alcohols are the true primary products of the syn-
thesis reaction. : : : :

© 501, = Sulfur

19

. . Recovery in Germany. Vol. G4,
51, pp. 375-376. - C R B
Review of various methods adopted in Germany to
combat the shortage of S is given. They are divided
into {(a) ‘dry-recovery processes;. (I) wvet-recovery. -
processes, -such as’ the Thylox. Dutch -Mines, and
Katasulf processes; and (¢} serubbing with an organie

- liquid, sucli-as the Alkazid and the Girbotol processes. : -

References are made to technical dociiments on British -
ED microfilmis, ; ‘

Importance - is -stressed of the Oxo process to the
petroleum refiner in . upgrading byproduct olefins to _ -
 aldehydes, alcohols and ofher petrochemicals. . . B

502.-CrEMICAL AND ENGINEERING NEWws.  Catalrsts
© Investigated - for - Synthesis of Methane. Vol. 22, '

1944,-pp. 19, 1 L Tl P '
Work on the synthesis of CH; has been .carried on.-:"
both-at the Gas Research Board (British) and at the
. Fuel Resenrch Station (British). A preliminary ex-

Dloration has irndicated that a Ni catalyst is likely to =

-.give a satisfactory rate of ‘conversion at a high space

- Wwork has Deen .carried out using water gas. With -
- water gas of a high H.': CO ratio," the: most suitable- . -
. -catalyst for work at a relatively low temperature has -
Dproved to be a catalyst promoted by ThO: and sup- -
vorted by kieselgithr. For . the removal of S.from - -
Water-gas .mixture, a Cu-Cr catalyst. supported on'
active C.was developed at as low a temperature as =
#1250 G, A hrdrogenating. catalyst of the  MoS: Trpe
required to protect the poisoning of the Cu-Cr cata- -
St when coal gas -is used. A method  for -complete -
composition of ‘thiophen was developed with a MoS:. -
Iyst a£800°.C.0 1 n e e pn 0 G
——. ' Fischer Summarizes Wartime Progress
i Synthetic Oil'Research.  YVol. 22,1944, p. 391,
% Digest of a review of thé various processes | C
i{xl,des and H. for the production of synthetic. oils
;_I\ormal—pressure synthesis, medinm-pressure sybthesis, -
and the'use of Ni, Co, Ru, and Fe.catalysts are briefly
uched upon. .- S ST
———-. Ketones From Fischer-Tropsch Process.
2Vol. 22,1944, p. 2114, = Petrol. Times, vol. 48, No. .
A28, 1044, U TAT T T
 Extensive experiments have been carried outin Ger- .
a0y with fatty: acids froim the Fischer-Tropsch . -
© 293793°—54~ : R
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_annular, externally heated retort but over a wider

. temperature and concentration. of steam.

--synthesis gag, which is high'in CO and suitable for use:
“in Fischer-Tropsch reactions is obtained. =~ 5 - P

! _and H., or from  hydrocarbons) - suggested, that the .-

_ plicated and expensive. - This is-the reason why direct -
. .synthesis has not heen taken up-on a large technical

velocity. " At the Fuel Research Station most of the - -

" “from timber by “way -of sugar.:
. consumption.. ‘In: addition, approximately 15% pro- -

‘7. thesized amino acids. .
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process with a view to the production of ketones. The
fatty acids were saponified with lime and the resuiting
calcium salt subjected to dry distillation. A mixture
of ketones of great variety was obtained. Experi-
ments were carried out with fractionated fatty acids,
and these showed' that the ketones obtained corre-
sponded closely in boiling and solidification range to
the theoretical fizures. Various types of ketones were
obtained. Some were liquids. with a pleasant odor,
othiers were white solids of waxlike appearance, - Tliey
can be used in the cosmetics industry or as plasticizers.
505, — . Lignite-Gasitication . Plant at Grand
Forks, N, Dak. Vol. 23, 19043, pp. 1242-1244,

Federal Bureau of Mines commercial-size pilot plant
for the gasification of lignite is described, and a fiow
sheet -of the operation is shown., The process as used
is a combination of the Reyerson low-temperature, con-
tinuous, isothermal system with the Parry verrieal,

range of temperature. - Part of theswater-zas produced.,
is formed by -the reaction hetween the fresh lignite and
its contained moisture in the upper zone, while the
halance comes from the lower zone in which the lignite
char reacts with steam passed countercurrently from .-
the bottom of the retoxt. The 2 streams of water gas _
combine and pass out at the tep through the center.
The.system-is designed for an output of T80 ¢u. fu
of water gas per hr: per sq. ft. of heatéd retort surface. -
The unit produces.83.000 c¢u fr. of a 300-B. t. w. ms
per ton of lignite containing 70-72% of H; The H. : CO
ratio can be Varied from 1.8 to'12, with: changes in- ;
The highest :
ratios giving maximum H:production are obtained at
low temperatures, while at higher ‘temperatures a .

..506. . . New :Sonrces of Fats Sought in Gerinany. |
Vol 28, 1045, poA8S. < iv - e o b

The rapidly developing synthesis of hydrocarbons -’
with fatty acids in the last 10 yr. (dirvectly from COr . -

synthesis of fats (through esterifying fatty acids with ~
alycerol) could soon be attempted on a large scaie. In

-practice, however, (it became apparent that the road”
from the fatty a to'an-edible fat is extremely :com- .~

seale. - Synthetie ™ fat is used in. U-boats, however, he--
cause it never' gets rancid. Actually Imhausen syn- - -
thesis furnished a high-quality edible fat. - Because of __
. the above-mentioned unsatisfactory aspects of a-total - .
fat synthesis from CO. and:H: by ester formation,:
-recourse was made to bicchemical methods. In this-
field fundamental progress . was made. Some re-
:searchers succeeded 'in growing fat-producing fungi':
(yeasts, fusaria), on entirely’ synthetic<mediums.
The source of C for this syrnthesis is sugar ' (also.
pentose). . With this method-it' is easy to obtain fats' =
After-approximately . -
. 48 br. thesé:fungi contain 15% of the original sugar”
.supply ‘in form' of fat, which is- snitable for. human .

“tein.is -formied. . The necessary’ N: is:derived from::
ammonium salts, nitrates; urea;.amides, or easily §¥n-

507, Oxo-Process Chemicals. Vol. 27, No.'4, .
1949, p. 2450 o ; T s
Rohm & Haas Co. has announced the -availability of .

.16 new: chemicals: derived from-the Oxo 'process. = A, .

' pilot plant. has been constructed for prepiring alde-
hydes catalytieally, from olefins: CO and H.. ‘The olefin
first chosen -for the process is diisobutylene, which re- -
acts by the Oxo process to give only 'l isomer. 'The
carbonyl group becomes attached to the terminal C to
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produce ?,5.5~trimethylhexaldehyde. The € chemicals

now av.jnlablg are derived from this nonyl aldehyde:

Nonanoic acid, nonylamine, nonyl aldehyde cyanohy-

@rin, -a-hydroxydecanoic acid, octadecenyl aldehyde,

and octadecyl alcohol. = Some potential uses for these

products are enumerated.

508. - Blaw-Knox Fuel Synth
No. 5, 1950, p. 331. el Smhests.
Blaw-Enox Co. has announced the formatio:

chemjcals— and fuels-synthesis department. Thl;z %fe:'

activity will deal with the conversion of fuels into
chemieals and will be based ‘initially on the Fischer-

Tropsch synthetic fuels process and on related proc-

esses for making synthesis gas. An agreement has

been made with Ruhrchemie and Lurgi for licenses and
access to all process information . developed by these

German firms. The new department will adapt proc-

esses, deyelop pilot plants, design eguipment, provide

) engineering, and built plants for converting plentiful
fuels into. more valuable chemical materials and up-
graded forms of hydrocarbons.

509. . Cost of Synthetic Fuels. Vol. 2§, N
15, 1950, pp. 1187-1189, cis. Vol 25, No.

Vol. 28,

Analytieal summary of the economie features of the

annual report of the Secretary of the Interi
svnthetic liquid fuels prograni. terior on the
T 510) * Syuthetic- Fuels Plant for i al. -
29, 1951, p. 1136. tels Fiant for Tndia; Vb,
Announcement has been made of plans for constru
. s ang struc-
tion of a plant for the Kalaga Synthetic Oit Corp,, Litd.,
qf Cuttaclt,, Or{ssa‘. by Cie.- Pan-Européenne d'Installa- -
tlons.et d’Equipment Industriels of Paris and .Rubr-
B c}lemxe A~G. of Germany. The plant will haye an ini-
R tial capac:t.v..o@ 10,000-tons, expandible later to 100,000.
to'ns. S_\'uthgsns gas will be'made from powdered coal -
by total gnsxﬁcntmn. The  Indian Government las
ts\tgl:gggtto b?y tlhe en]fire‘output of ‘gasoline.” J Indian
, ents, who have been studying i aris 2
will‘operaté the plant. - e 1 e i
in 1952, . - o
51&3511?;:1???“‘ t..\.\'n E \.\IET.—\LY.‘('RG!C.—\L Ei\‘r':r.\'m:m.\'c.'
1 nvestigate Methods for, ssing Ligni
Vol. 41,1934, p. 666, 5 for Frosessing Lignite,
Among competing: projects  must be mentioned the -
. e
method by - Prof. Franz Fischer.- the- leader’ of the

Kaiser Wilbelm Institute for Coeal-Research.in-Mil- - .

lieim. . Petroleum products, from .gasoline ‘to high--
. 3 - gas high--
melting paraffins, inay be produced s‘}nthetically frgm
water gas, mixtures of CO and H.. The process has -

- obtained per m.? gas at atmospherie pressare )
temperature. below 200° C. with aid olf highly gggifg
‘cata'lysts (alloy -skeletons,  see abs.512). By an
oil-circulation system.the temperature of the catalyst
may be kept at the optimum: - The first industrial pilot
plant will be started in the near future by Ruhrchemie
A~G. - Coal, coke, lignite, peat coke, and charcoal-may

‘: ‘all'be used as raw materidls.” With a coke price of

"RM. 18 gasoline may be produced at a co
. L st of RM,
. 0.22 per kg or RM. 0.165 per J. It is hoped that an in-
’creased yield mny‘;permit a-reduction in this cost.
512. ———. - Synthesis" )
- Vol. 41, 1934, p. 215, -+
It is possible-with highly active Co or Ni ¢ st
which reach maximum ?:apaéity at-200° ‘C.,f-touiggiti‘ '
ggsCCO tH: i0 1 22 with almost. complete conversion:
%“ 0 in 1 pass, with up to 70% liquid hydrocarbons, ..
: ificg]nex;:alg; l:‘l:t?,v suclc.eeded in replacing the precini--
i alyst formerly-used with sk ‘of al
whlcihigai:%up e eletons of alloys,
Drecipitated catalysts with -almost the same capaci
Ni-Al alloy, as well as Ni-8i, Co-8i, and Ni—Co—Slia\s'gx% ‘
used, from‘ which' theé Al and Si:were dissolved by -
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= ment of the Lurgi processfor gasifieation and liquefac-

Production is expected to begin -
S - terial for syntheti¢-zasoline. plants.~ The expectation

., 518,
. Vol. &i5. No. 1. 1%48. pp. 207-208. '

- will erect an oil-from-coal plant-at Vereenigin

Lwill 't an, oil- -CO3 -at \ ging, South
Africa. According -to "A:- 8. Hersov, ,clm?rnmn.‘ the’
" been developed to the 'point where 160 gm. gasoline is. -plant at Hugoton. with incorporation of improvements
= Ine., will-act as technical consultant. . The plant il

+opp. 181-188, T:

518,

of "‘Li(iuid 'H;fdpoc;irboﬁs,“ - petroleum industry based on gasification of low-grade

..coal. Costs are being calculated for plants of various

*21,000,000-ton plant place the cost at $150,000,000 plus
. 519, k
of the volume occupied by the . -

_cheaper process at only about one-fifth of the old cost.

cgustic potash leaving a skeleton of the heavier m
]1?«010 :cglo‘ 11 qsliid 'h :; d 1 :2bproved most effective. Afntﬁ}ss{
B ydrocarbons was g
gas mixture in 1 pass. produced from 1 m."of
513. CHEMICAL ENGINEERING, Oxyo;en Past,
;rllld Prospects. Vol. 54, No. 1, 1347: DD. igffgfn t
The search for cheap Q. (that containing fr
98% 0.) has received considerable impetugs reoclgnfls‘
and it appears likély that such a low-purity Q. can gé
.Droduced for a small fraction (about 4% ‘or less) of
the present cost of high-purity gas, provided it is magde
in ]ag'ge units, operated at substantially constant rate,
and installed at the point of use.  Esfimates of costs
range from £0.048 for 1,000 cu. ft. of 95% O: in a plant
of 48,000,000 cu. ft. per day capacity to an average of
$0.12 including all the factors in power cost. In Ger.
many the Linde-Friink], low-cost low-purity O: process
was able ;to produce 98% QO. in a large plant for 153
L. per m.? (§0.10 per 1.000 eu. ft.). Of the total coéts -
power cost amounted to 58.8%. depreciation 81.4%. - -.
_wages 4.9%, and water, lubricating oil, and chemicals '
4.9%,. Much research has been done in the United
States and developments by several companies are
commented upon, and a number of applications for
cheap O. are presented. The principal uses inclide -
hrdrom?bon_-s:mthesis. steel-industry. and gas-indus-
try :}pplmqtmns, the technical feasability and the eco-
xslf:nc Justification of which still require further proof.
. Recent Developments i ichnol-
ogy. Vol. 4, No. 4, 1947, Il))p. 127——13?2. Fel Techno} -
Review. particularly of the. progress in Fischer-

+

: Tropsch practice in the United States.. © .. .
515, . Ligquid Fuels From Lignite in-Australia;
" ¥on, 55, Mo, 9. 1045, . 956, ignite in Austl;xha.
»” After several months of veseareh and-study by Ger:
man seientists, one of them familiar: with the dévelgll;- :

tion of coal, it has been decided that the brown co:
fc C coal, it has. Q coal of
Victoria is -suitable.for gasification and as raw. ma-

is that American pilot plan i
v : D ! plants will be purchased and

. - South Africa Plabt to Get Ofl From Goal.

The Anglo-Transraal Consolidated: Investmentj Co.

plant will -be a replica of-the Standard. Oil of Indiana s

in.the plant at Brownsville. Hydroearbon Research, -

"cost about £14,000,000. " .
<517,

—." Synthetic Fuels. Vol 53, No. 6, 1048,

~ Review of developments ‘and ‘the futire
in’ syn;hetxc liguid ‘fuels production. N

. - Synthetic. Fuels Program 'for Indig. =
Vol 55, No. 9,71948, p. 225. . . gram o In E
“ Study is being ‘madé by - the .Koppers Co. ‘loork‘i‘n‘ ;
‘toward” establishment of ‘a state-logvned s}ntheti.f-

possibilifies

capacit_\j from 100,000 tons to 1,000,000 tons annually
of gasoline and byproducts. -Preliminary estimates for

the outla;_ for a 200,000-kw. power plant..

. New Way to Make . W 1
S No 51050, 3. go. 1o ke Heary Water. ¥o

Atomic Energy. Commission plans constructior :
! ction of &
plant fo produce heavy water by a new and much

The pr‘ocess to-be employed is low-temperature distil-

__taken from

.- .is ‘passed in parallel” flow,

- -100-150-D. s, i. and

~f. . IITERATURE_ABSTRACTS .

jation of extremely large volumes of H., such as are
obtained in the off gas from large syntbetic fuels
or synthetic NH; plants, Total estimated cost of a
lant at existing synthetic plants is $5,000,000. Suor-
veys are under way to determine the selection of a
plant site. - There are about 20 synthetic NHs plants
jn the United States. 7
520. . Methanol Today. Vol 58, No. 6, 1951,
pp. 285-287. » :
Two major processes are being wised to produce
synthetic MeOH : Reaction of CO and H: and oxida-
tion of. selected fractions of natural or CsH, and
CiHsx Srnthetic MeOH producers are listed. Esti-
mated production costs are $0.138 per gal., net profit
about $0.095 per gal. The major % uses of MeQH are
shown. Synthetic production in 1951 should be about
160 inillion gal. and will probably reach 200 - million
gal. by 1958.
520a. Fischer-Tropsch Makes Progress.
- 59, No. 2, 1052, p. 250, ‘ L
Progress imade in the ‘operation of the improved -
Bureau of Mines reactor at Louisiana. Missouri. The
pew reactor converts 75-83%¢ of the synthesis gas to

Vol

oil. ‘If eonversion can he raised, to 80, the process

" can be operated in 1 stage instead of 2. Overall costs
are being reduced. ' :

52i. CHEMICAL INDUSTRIES. : Alcohols Alove Cs Pro-

duced “From Olefins. Carbon Monoxide, and Hrdro-

gen. Vol. 60, 1947, pp. 232-233. -
Description of the Oxo process for the synthesis of
. primary alcohols by the interaction of olefing, CO. and
H. over a Fischer-Tropsch catalyst. Information is
Bureau of Mines Information ‘Cirealar

1870,
522, -
Temperature Control. Yol. 60, 1947, 1. 793.
_ - Close control of the reaction temperature in the new-
‘- est’ Buréan: of - Mines Fischer-Tropsch converter is

exchangers alone, as in German practice, or by a fluid-
-.ized fixed catalyst bed with

struetion-in the United.States.”- In operation, a fr:'ic-
tion of the liquid reaction product (boiling 110°-125°)
gas, ‘through thie column .of pelleted "Co” catalyst at
at a space velocity of about:1,000
_1b. per m. of catalyst per day. -As heat is liberated by

~the temperature of the catalyst

the high-melting waxes that have alwa¥s blinded ‘the
operation.” It is estimated that an.internally cooled

unit per bbl. of hydrocarbon product per-day.
more, it provides a more flexible operation.

- tion:of Paraffin Wax: Vol. 60; No..1, 1047,

Reviews German method as practiced at -Oppau
(See Bureau of Mines Information - Circular.
-abs. 1494 and 1495)." The paraffin wax used may
prodiced by the hy
.Detroleum or from the
any. case, it should con
bons, with only-'small
crelie hydrocarbons. -
Ci-Cx and' § compounds,
‘Present as they inhibit the oxidation.

amounts of branched-chain o
The preferred”chain  length’ i

.The bottom section consists of

_Baton. Rouge ‘in” the

" molecular-weight alechols, as-is the Shg:ll

. Nevw- CO<H.” Convérter Provides Better !
. petrochernical plant in’ England.’

achieved internally by vaporizing a ‘hydroearbon toil .-
from the catalyst-surface, instead -of by means of heat

: N a heat éxchanger; as is. -
" proposed. in the commercial installations under - eon-

along. with the synthesis -

“the reaction, vaporization -of the injected liquid holds. -
at the ‘desired point, = :
“about 200°. ' Ii. one ‘continnous run of over 600 hr, no .-~

appreciable loss in-catalyst, activity. was experienced. -

‘The method has another advantage in. the removal of L +  Tennessee Bastman Corp. bas been producilig a small.

! . ‘amount: of isobutyraldehyde as-a byproduct from ‘its
surface ¢f the.Co catalysts after a short period of . ! 1 ) X
‘o * gtructed at Longview, Tex.. The major product is to.

unit should cost about the same as the fluid catalyst
: ‘Further-""- "

523, ~ .. Production of Fatty -Acids by Air 034(1_:1

7376,
be
drogenation -of brown. coal, from: -
Fischer-Tropsch synthesis. In.
sist of straight-chain hydrocar- *

and phenols should not be’

67

. Separation by Adsorption. Vol. 61, 1947,

524,
pD. 625631 ; Fuel Abs., No. 3306, June 1945,
Summary of the development of adsorption as a

method of separation is given with reference to the
production- of activated C from bituminous coal,
methods for the activation of C, and hydrocarbon
fractionation by means of fixed beds of C attached to
Fischer-Tropsch converters and operated in a manxner
similar to the chromatographic separation of various
components of solutions and by the hypersorption
process. The adsorbent C falls: through a fower
countercurrently to hydrocarbon vapors.: As the ©C
falls, it adsorbs the lighter constituents. Lower down ‘
the C meets with a greater concentration -of heavier |
constituents, which displace -the lighter material.

Thus, throughout the length of the ¢olumn, an effect ‘

is produced comparable to refluxing in distillation. :

a steaming section in ‘

|
|
|

which adsorbed material is stripped from the C. - 1In
a C.H, recovery unit now in-operation, 76.000 cu. £t.
of gases containing 5.7% of C.H, are fed into the

" tower per br,, and approximately 7.000 1b. of a product.
“containing 92 of C:H, is obrained per day.

Activated

G has been employed to recover antibiotics.
525. Oxoated Olefins. Vel. 63, No.
Soppe 213212, L - o . : X

First commercial application of the Oxo synthesis
is now under way by the Xsso Standard Qil Co. at ‘
\ bigh-pressure petroleum hydro- |
genation unit. : Iso-octyl alcohol is being preoduced. -
The price is expected to be somewhat under $0.30 per Ih, |
It is to be used in making plasticizers. QOther organi- ‘

2. 18,

_.zations are making plans also: Standard 0il -Co. of ‘
“Indiana. will produce- nonyl alcoliol at irs Whiting j

plant ;- the  Oronite Chemical Co., Texas Co.,” and
- ‘duPont are-also-interested. in.the production of high- -~

group-in its

526. . Fischer-Tropsch Fats. ' Vol 64, No. 6i--
1949, pp. 914-915. - -~ . =

.’ Food and Agriculture Organization of the United Na- :

tions has made a study. of synthetic fats and presents
-the conclusion that more inforipation on all phases of
“the problem isnecessary before large-scale fat synthesis
“{s advoecated. It is not yet. clear whether syathetic -

"fats are suitable as human-food. The production of.

artificial fats for jndustrial use in.the miaking of soaps,”.”.
" detergents, greases, efc., is practical and would rélease-

¥ g like amount of natural fats for food.in countries such. |

as Germany, where fats arein short supply. . -Gerinan - -
capacity for synthetie fats production is 11,700 tons/¥r..
atpresent. - . S g e
.V From Wood Distillation.to Oxo. Vol 66,

0.6, 1930, . 826. " -

“5%7.
N

Oxo pilot plant. A petrocliémical plant is ‘being con-
__be n-butyric acid for the production of Tenite II, a cel-
ulose ncetate-butyrate plastic.. Theprocess-to be used -
is a modification of the Oxo:synthesis. Propylene (pre-..
sumably . produced by propane cracking) will be reacted

" with a mixture of CO and H: fo form a mixture of.1--

butyraldehyde .and. jsobutyraldehyde, These will e .
fractionated, and oxidation of the latter compound-will "
- give'n-butyric acid. S S L
. 52¥a; OHEMICAL TRADE JoUENAL.  Srnthetic Fuelsin -
“South Africa. ST e

“Vol. 129, 1951, p. 837. . . L
‘Some of thie technical features of the -Coalbrook proj- -
. ect are presented.  Production of about 200,000 tons.
of liquid fuels annually will be based on a combina-
tion of improved German and American versions of the
Fischer-Tropsch. process, the former_ being a deve}op—
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68 BIBLIOGRAPHY OF FISCHER-TROPSCH - SYNTHESIS AXD RELATED PROCESSES

ment of the Ruhrchemie and Lurgi companies, the
latter of M. W. Kellogg Co. The principal difference
Detween the 2 methods Hes in the actual syathesis
stage. especially in the trpes of reactor vessels. cat-
alysts, and process techniques. The coal with 26-29¢5
ash content will he gasified in a Lurgi pressure plant’
thus enabling the gas to be generated under the actual
pressure used for the subsequent synthesis, 300430
p.8.3. The Ruhrchemie-Lurgi's “Rectisol” process will
e used for the gas purification. The combined process
is considered the most advantageous economically be-
cause of the greater flexibility of operations. Whereas
Kellogg's powdered-catalyst method rields essentially
fuels, the Ruhrchemie-Lurgl process may be directed -
either to fuels production or to a larger output of par-
affin wax and base stocks for chemical manufacture,
Improvements in the fixed-bed technique of the German
process permits an inerease in the daily output eapacity
from an average of 2 to about 50 tons/day. It is ex-
Dected that. 50,000 tons/year of primary produects will
be obtained from " the Rubrchemie-Lurei plant. and
150.000 tons from the Kellogg plant, which will use the
tail gas from the German plant in the synthesis
operation.

528, CuEMicar Trape JOURNAL AND CHEMICAL ENGI--

NEER. Hydrocarbon Synthesis From Water. Vol. 99,
1936, p. 50. Co- , :
Wintershall A.-G. of Berlin and- Kassel is to- manu-

facture synthetie fuel by a modification of the Fixcher-

Tropsch process and for this purpose has founded a

subsidiary styled the *“Mittel Deutsche Treibstoft und

Oelwverks A.-G." with. headquarters in Kassel and .an

initial capital of RM §00,000. The new plant, which is -
Deing financed entirely by the Wintershall Co..'is ex: * .

‘pected to'start in the middle of 1937, The process em-

ploxed has been established on’the experimental scale..

at a plant -at the Rauxel Nitrogen-Works, which the
© . Wintexrshall . Co. - erected - in cooperation with the
" Klockner-Co,. -0, -7 .0 =~ Rl [

' 529, . Fischer-Tropsch Process” in Franee:
Vol. 100. 1937, p. 212; Gas Times, vol. 13, No. 158,
1937 p.38 S

A plant for the produétiiin of motor si)irit from cokei i
- has recently been put into operation at -Harnes in the
. Pas de Calais district of France. This plant, which ig®

.. based on the Fischer process, has been designed for'an :.-

annual produetion of 20,000 tons of spirit. .
. 530.
<1937, p. 846, : ) B R
. "A new company, the Kator-Fabrik intzkex}(]ox~f G m,
- b. H., has been formed in Miicheln. Geiserthal, with .a

- capital of 1.5 million RM for the sale purpose of manu- .

facturing catalyst for ‘use. in the Fischer-Tropseh "
- process. - N - T o
- 531, -

- -Vol. 101, 1937, p:-592."

Total capacity of all I‘-ischex--Tfopsch 1)1anfs in oper-- ‘
- ation or under construction in Germany. is 700,000 tons. .-
* [Per I, ag agdinst 1,900,000 tons by the hydrogenation:.

process.’ It-will be several years before these ultimate

. capacities can be attained, the anticipated. produetion <. -
- for. 1938 being. 250,900r:‘tons and-'900,000 tons, Tespec- :

tively. .

236.

+1t is reported that Germany is to embark on iﬁi-ge-‘“ ’

scale production ‘of synthetic edible fats made from -
glyeerin ang the acids obtained from Fischer-Tropsch

wax. - It is assumed that the glreerin would be synthe:: -
“The synthetic produet wounid” =

sized from propylene,
- differ from the natural fats primarily’in that the com-

*. . bonent synthetic aeids have both 0dd and even numbers -

" . even with the closest ‘control of the's;

" byproducts were produced, which lowered the yield and

.\'e'\\tvFischelj-vTrop ch Dlant. . Vol. 101, -

' total fatty-acid rield Of 35-60¢;, 20

. ,Prqductﬁio;‘m of Motox Fuel'in Gérmany.-

; 7. mieh inducement -to ‘any “country having reasonable.
, supplies of natural fatty acids. ‘ :
©536,

- Srathetic Fats.. Vol. 105, 1039, pp. 35— - Lo plant will

of C atoms. These synthetie fats appear to be assimi-
lated without any physiological disturbance to the
human system. . :
533. Edible Fats From Fischér-Tropsch Wax,
Vol. 103, 1940, p. 235,
References to large-seale experiments on the produe-
tion of “ersatz™ fats by the interaction of glyeerin with

the fatty acids made by the catalytic oxidation of the’

parafiin wax from the Fischer-Tropsch process lave
been frequent in the continental press over the past rear
or so. Production’ 6f glycerin by fermentation of sugar
solubles, a process used by Germany in 1914-18. may be

revived, but it is movre likely that the all-syutbetic route -

to glycerin from propylene will be the one chosen, .
534, Iron Catalrst. Vol, 108, March 1, 1941,
p. 8. -
New Fe catalyst that has been developed recently in
the laboratory of Dr. Kita of the Kroto Imperial Uni-
versity is claimed to be quite as efiicient as rhe German

Clo caralyst in the production of synthetic petrol by the-

Fischer-Tropsch and allied processes. A pilot plant for
its utilization is to be erecred. (8ce British I'nrent
529,390, abs. 1861.) ) -

585, ———. ‘Fatty Acids From Pa

309-311; Die Chemie, vol. 37, No. 1-2, 1044, pp. ¢-11.
Review of the article by L.
the development of a fatty acid industry

for the manufacture of soap and the production.of sub-
stitutes for the natural edible

: 5. it was found thar the
1 suitable ‘material available in: Germany was
parafiinic byproduct produced in the syathe-

Jine. by:“the Fischer-Tropsch process; . This

product at ordin temperatures is vi
“hydrocarbons, partdy liquid and parely solid, with iso-
‘and branched-chain compounds, these latter increasing
rapidly asthe nimber of C atoms i the Fischer-Tropsch
“brproduct increases. Iiv practice it.

atjon
fining stages and the use of the choicest hyd
raw material, numerous undesirable and overoxidized.

detracted from the qualities of the fatty acids of 10-20
C atom range, By the introdiction of improved cata-
Iysts, accurate temperature control, and. th dance
‘of -overoxidation there has been ‘some-iraprovement i

the quality of the desired:product. Fignres quoted from
nvestigations on thé catal oxidation of
ropsch parafiincwax reésidue: wthat out of.
Je consists of

fatty acids with C atoms ran
latter amownt % consists of

fatty acids ranging from.

- formic to butyric. Further, about 109 0f the paraffin.;
. is-oxidized to CQ: with a Jittle CO. From the’
" réported it would not appear that the production of

esults

fatty acids by paraffin oxidation is a process that holds

i .. South’ African Synthetic Fuel. Plans
Vol 121, 1947, p. 484.. =" o o e
" Anglo-Transvaal Consolidated Investment I plan!
to erect & new oil-from-coal plant on -Vaal River nea
o

ve a capacity of 60,000,000 gal. of higl
oc¢tane gasoline and 9,000,000 gal. of Diesel oil. yearly.

" .South Afriea will start with Iow-gradeé: coal

synthesis gas, but.the subsequent processes ‘ar

cal with the American .

Tropseh process. BRI - .. .

537. — ‘Coal Oils in South Africa. ‘Vol, 123; 1946
p. 503, : : : B

:Union Government has published 2 copy of the draft

. affins, German.Ex-.
perience With Wartime rocess.  Vol, 116, 1943, pp. .

in Germany -

tually wholly -

found . that, .
and re-,
acarbon .

ging from 1-9, and of this :

[
K

el
license it proposes to grant to Anglo-Vaal Consoliduted;ﬁ

Investment Co. for producing liquid fuels from coal,
The following stipulations are given : Production shall
be started within a period of £ years. Production is to
be 76,000~100,000 gal. per yr.. The process to be used is
the generation of gases from C material and the cata-
Ivtic conversion of the gases to petrol and petroleam-
Iike bydrocarbons. The coal used shall be from the de-
- posits in: Vredefort in the Orange Free State, Al of,
the coal'in each seam i$ to be-used, and no coal contain-
ing less than 30¢ ash is to be rejected, unless it can be
proved that the properties of such coal, other than its
- ash content, render it unsuitable for this purpose. The .
Government will not grant a ¢imilar license to any other
concern for a period of 4 yr.
538. . South African “Synthetic Petrol Plans.
Vol. 122, 1948, p. -£4. E
In his statement for the general meeting of Anglo-
Transvaal Consolidated Investment Co.. Lid., at Juhan-
. mesburg.. Dec. 19, 1847, A. S." Hersov reported  that
rights-to the_synthetic .petrol process developed by
- “Hydrocarbon Research. Ine. had been obtained. Ap-
plication has been made for-license to produce 60,000,-

000 -gal. of perrul and 10.000.000 gal. diesel il per.yr.

The factory will cost £12,000.000~£12,500.000 and take
2-3 yrtoerect. .- . .
7538, ——. Syntheti¢ Fatty Acids. Vol 1221948,
p. 70. - .. . .
Production’ of synthetie fatty acids, on.a limited
“seale. has béen vesumed by Dentschie Fettsitunrewerke
“at Witten since small amounts of Fischer-Tropsch
Gatsch have been received with the restarting of the
. Fischer-Tropsch plants at Castrop-Rauxel and Wanne-
““ Eickel. -These Witten works. were idle from the end
...of the war until September 1047, Coen
© 540 .- ‘German TFischer-Tropsch “Plants. Vol
1 o L

1949, p. 410.

- Fischer-Tropsch plants that-were operating in Bizonia
during ‘the first half of 1949 produced .28.146 tons
‘primary products compared with 24,838 rons, Juntuary—

" - June 1948, The- yield in finished products was: Ben-

. zine, 10319 ‘tons: kogasin I. 2,453 tons, -kogasin II,

" .. 4,453 tons, paraffin Gatsch, 2,949 tons; and.hard pavaf- = .

_ fin, 970 tons. - C

“Production’ of syntheti ]
- Is still prohibited. - At present .2 plants *using the

" terialsfor the manufacture of fatty-acids and syntheti¢
. detergents for the soap and washing-powder industry.

residues from the initial refining of imported crude oils
and also for the production of synthetic ammonia, -

#:.5eparated and refined by Stanolind Oil & Gas Co, to

ield methyl, ethyl, s-propyl, n-butyl, and #-amyl aleo- -

hols ;" acetaldehyde, .propionaldehyde, and buryralde-
k!‘de; acetone, methyl-ethyl ketone,

and butyric acids.
b7 United States Tndustrial Chemieals; Tnc,
3. - Leuna Works' Production. . . Vol.
1949, p 410, 7 B
Leuna Works near Merseburg (Russian zone). pro-
ﬂucedrlso,ooo ‘metr!c tons of nitrogenous fertilizgrs in

‘Aceording .o information-in the Germax press,. the

Syntheticf Oil Plants, Vol. :
vbefrbl and oll in Germany
. Fischer-Tropsch process are. prodvicing ‘primary. ‘ma- -
Permission- has been given for 2 plants, originally

uilt for hydiogenation of coal by the Bergius process, ..
‘to be used to a limited extent for the hydrogenation of ‘-

g . : .- eatalysts at: Oberhausen-Holten, .was worki t con-
“b4g, =, /‘Hydrocol's New Hydrocarbon”Synthesisr‘ bl ¢ o < ug 4 o
Plant Approaching - Completion.’ Vol. 124, 1949, p.

689, T R ;

‘Initial production is expected before.the end of the ¥
year. - Coproducts of the new plant, in excess of 300,000
). of . water-soluble oxygenated compounds, are ‘to be _

methyl-propyl =~
etone, and methyl-butyl ketone ; and acetic, propionie, .
These products will be distributed . -

1125,
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194849, according to “Aunfbau”.
producing Duna synthetic rubber.
is 25% -of prewar rate.

544, Syuthetic Fatty Acids in Germany. Vol.
125,-1949, p. 410." . :
According to Die chemische Industrie. Diisseldorf,

the Hydrierwerk of Rodleben near Rosslan (formerly

Deutsche Hrdrierwerke) is building a plant-for produc-

tion of fatty acids by oxidation of parafiin. The ma-

terial is to e used in the manufacture of soap. The
new . plant will rave an annual capacity of 6,400 tons

Der year. The first section, 185 tonsg per mo., is expected

to be ready soon.

545, pops Fischer-Tropsch. Plants. Vol. 126, 1950,
D. X : .
Both the Government and private pressure groups

in western Germany are doing .their utmost to keep

.. some of the . Fischer-Tropseh rlants. intact and in.
.operation, s p
ucts is now a’ prohibited industry and as the need
for running the plants for the production of Gatsch is
10 longer urgent. the Federal Ministry of Economics
has submitted to the Allied experts a memorandum
suggesting conversion of the remaining plants to the
synthesis of aleohols. The Germans now maintain
that, by suitable. modification, the process can be
operated without production of any hydreearbon frac-
tions. The conversion can be completed in 6-8 months.
- The views of the Allies are not known. .In another
- direction the Federal German Government has already

.- been successful in negotiations with the Alljes. ‘They

< have agreed that Gelsenberg-Bénzin- A.-G. will resume

refining this' month; though not by the Bergius high-

The plant is again
Oil hydrogenation

.. pressure hydrogenation process.:. The main- charging” - -
‘stock will be e¢rude oil from the Emsland fields, of .~
~which large supplies exist, supplemented by imported -

’ 0il Co., Ltd.. The”

monthly output is expected to be 15,000-20.000" tons

~-ofl -from the German-Américan

petrol, 5.000-10,000 tons diesel oil and about 1,000 tons
~gas oil © TR T " o
- 546, . Germany's -Oil Industr F—Fischer-
Trggich Plants Not To Be Restarted. Vol. 126, 1950,
0984, B - Lo

shown a cold shoulder tog Gerinan industrialists’® hopes
for reviving the industry.
terials, especially coke, had :risen by up .to 150%,

'since. the only ‘West German ‘plant producing the

- siderably reduced capacity. . Gelsenberg Benzin A.-G.
-at Gelsenkirchen and-Union Rheinische Braunkohlen-
Kraftstoff A.~G. at Wesseling-are making Ppetroleuni

from crude ‘ofl by the high-préssure Bergius hydro-

'/ genation process from German. and imported erude’ -
" 0il.- Together they ‘are expected-to process. 1,000,000 -
i "-tons of crude oil this year and 2,000,000 tons by 1952,
No’'new plants operating on the Bergius process will-
be bujlt in West Germany. More cracking plants are - °

planned.
547,
| p. 1435, -

at Talcher in Orissa on the eastern seaboard, Produc-

tion is expected to begin some time in 1931. The -

v

As the manufacture: of synthetic-0il . prod-

Regarding -rumors that Fischer-Tropsch plants in
the Ruhr were still producing despite the Allied ban, a_
.. higly’ official .of the American- High- Commiission’s fuel .,
*;and - power branech’ reported that the last’ 2 ‘plantg '~

working on the method had closed down Dec. 31, 1949, ‘-

when-a temporary allied production’ permit expired, - -
" The North Rhine-Westphalian Economies Ministry has .~

While- prices of basie ma- .

sales prices.for. produets had risen no more than 50%.: -
The price of catal¥sts was § tinies the-preéwar level; -

< Indidn CoaLOil Plans. Vol. 126, 1650,

. Indian Government has granted a licenge to B. Pat- -
" - -haik as sponsor for erection of a Fisclier-Tropsch plant-
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plant, coming from the French zone of Germany, will
have an outpur of 10,000 metric tons/yr. The Gov-
ernment has also contracted with Eoppers Co., United
States, to prepare plant designs for utilizing lower-

grade Indian coals for synthetic-oil manufacture by -

hydrogenation. = The plant will have an output of

100,000 metric tons of produets/yr. and will require ~

a capital investment of 220,000,000 rupees (£16.5

millionj.

548,
D. 36.
Ryhrchemie A~G, and the Omnipetrol 01 Process-

German Oil Processing.

ing Co. of Karlsrulie (representing the West German -

interests of the Omnium Frangais Pétroles) have con-
clluded a contract providing for close cooperation in
oil processing, The contract provides for the repair
of Fischer-Tropsch installations of the Ruhrchemie
A.~G. and the construction of a refinery at Oberhansen.
-The crude oil supplied by Omnipetrol from the Middle
East will be finished by Rubrchemie A~G. A process-

ing capacity of 200.000 tons is planned. The oil will

be topped in a ajstillation plant and the residues
“processed in a eracking plant;

line. Gasoline output is estimated ar 100,000 tons/yr.

_The cost is‘esﬁmated at abour 10,000,000 R -

5482, CHEMIKER-ZEITUNG. [Synthetic Fuels Produc:
tion.] June 13, 1951; Chem. Trade Jour., vol. 128,
1951, p. 1502, N -

Chemische Werke ‘Bergkamen; the Erupp Treibstoff.
A.~G. of Wanne-Eickel and the Gewerkschaft Viktor of ~

Castrop-Rauxel, have decided that the present price

- ...of coal renders resumption of liquid fuels production -
by the Fischer-Tropsch' process- uheconomic, -The 8 *
- . companies are to.operate -their. plants only for the

production -of ‘hard- parafiins, propyl alcohol. and ma-.- -

terials’ which. ean be: processed. inte synthetic de:
tergents.’ D - e N

549. CHEREPENNTEOV. A. A. " [Chemical Application for

18, 1930. pp.” 796-799;: Chem. Abs); vol. 23,
p. 397. AR T S
Review of the

-10381,.

literature comprising chlorination, ox-

idation, water-gas reaction, reaction with CO and CO, .
decomposition into C and H: and préparation of bigher -

: bydrocarbons, earbides, and HCN..
“.;; " CHERTROY, I, B, .See abs. 151, ~
- GHESEBRO, P. R. Sce abs. 2600, -
 CHEssICK, J. J. Sce abs. 1372,
:-550; CHEVALIER, R.,” aND Bicur,-Z. E.
netie Propertiessof Ferrie Oxide.] - Bull, soc. chim.,”
vol. 4, No. 5, 1937, pp. 1785-1742; Chem. Abs., vol:
.82, 1988,.p. 8219, R SR TR

Coeffidients” of ' niagnetization, x at 20° and. 7:20°,?f

were measured by Curie's method, for some 20 Fe.0s
samplgs differing in preparation.. For these the Curie .
point is remarkably constant between. 690°, and 700°.:.

Above this temperature, x is constant, with a mean. .
- 555, CHILTON, L..V., AND Topp, N. B... Production. of

races o - - Mersol Products at I. -G. § ik, - X
limit for the susceptibility of Feé;0s and characterizes: S -Farbenabrik, Wolfen

value of 19X10-° at 720°;/even when the oxides contain -
traces of impurities.. This value appears to be-a lower

a-Fe:Q,. It is the value for very fine, artificial oxide
at ‘ordinary temperature, for very .finely pulverized -
hematite, for hematite along the crystal axis, asiwell -

as for all the oxides above the Curie point. The dif-- '
ferent preparations at 20° gave widely differing values- .

of x. o
T M_agneticSusceptibility of :Hematite Powder With
-_~Slze of Grains.] Compt. rend., vol. 204, 1937, pp. -
- 854-856; Chem. Abs., vol. 81; 1937, p. 8352. :
’.l“m'ee samples-of hematite were separated, by pow- -
dering, sifting, and levigation in EtOH, into 9 samples.~
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"ol, 128, 1951,

king Diésel oil, heating oil, -
and refinery gas will bé produced in addition to gaso-: -

The 24, starting about 300°,is accompanied by graphite
_[Thermomag- -~
ture to.175°, but elongation-time curves show a con-

--the alloys,. which subtracts Fe from the ferro-Ni and’

551, CHEVALIER, R AND. MarErev, S. [Variation fn’ -

= Chem.-Ztg., vol. 48, 1947, pp. 2-6; British Abs;, 1949

ing and qondensaﬁon, ‘the formation-of derivatives-

of different average diamefers, 500-10x, and the mae.
netic susceptibility x of each was determined in a ﬁefd
of 700 gausses. x diminishes by about 10% as ¢ de-
creases from 500 to 100k, then more rapidly to only
about 25% of the initial value for d=10pn. Extrapo.
lated to d=0, x=20-80X10%, or approximately that
of powdered artificial rhombohedral Fe.O;.

552. . [Adsorption in Precipitation of
Hydroxide From Ferric Sulfate.] Comptwrel:g.e
vol, 206, 1938, pp. 1249-1251, 1469-1471, 19351938
and vol. 207, 1938, pp. 59-61; Chem. Abs., vol, 39,
1938, pp. 4S54, 5269, 6516, o -
In precipitating ferric oxide from a solution of ferric

sulfate with KOH, the magnetic susceptibility of the

Drecipitant is a strong function of the concentration

and excess of base employed. The higher the. cop-

centration and excess of base, the higher the magnetie
susceptibility of the precipitant. Studies conducted
at the Bureau of Mines have shown that precipitated
oxides prepared from ferric nitrate behave very simi-
larly to the oxides studied above. :

553. CHEVALIER, - R..- MatmiEv, :S.. AND  GInarp, J.
[Monograph “of - Ferrons Boroferrite:] Bull. sor .

chim,, vol. 13, 1948,

1948, p. 7649,

Mixture of 2 ¢#m. Fe.0,.and 3
a Pt boat at 1,000°, is réduced wirh either H. or CO;
the. cooled mass is treated with 8 N HNOQs. and the
residue is dried -after being washed with hot H.0
Likewise the oxidation of a mixtiure of 2 gm. fine Fe
and 4 gm. N2:B,0:, heated in N: at 1,000° and oxidized
Wwith air, vields crystals of the boroferrite B.0sFe:0sd

. 611-615; Chem. Abs., vol. 42,

th(‘)rl.xmnbi(' crystalline needles. " The  boroferrite is
readily attacked by dilute HCL bur less readily by

“HeS0, and HNO; : the resulting solution shows proper- -
o EIQSD of B.0:, Fe™.and Fe*™. The constitution is believed:
o to be. - e - - - .

Methane From Natural Gas.] - Neftvanoe Khoz, vol, .

4/0 : o
'F(:\ ‘\B,—'Q—’F/’, \Fc; B
’ 0/ L N o/

554.. CHEVENARD, P,
the Instability” of Reversible Ferronickels.] ' Compt.
- rend, vol. 223, 1946, pp. 10741076 ; ‘Chem. Abs., vol
- 41, 1947,.p. 3031 B : '

Quenched ferro-Ni alloys show 2 stages of recovery..
precipitation and. severe contraction. The Ist stage
is,.in general, an expansion effect fiom room tempera-

;_traction_ px'eqeding the expansion.” This is attributed
to -precipitation of cementite, favored by -the Mn in

diminishes "density. To suppress this instability-C

“should be held below . 0.05%, remaining C should be

stabilized with Ti or V, and the pieces should be treated
before use' to provoke all precipitation that can oceur.-

,’BI_OS Final Rept: 1305; 1946, 7.pp.; PB 79,280. -
. :Mersol is made by sulfochlorination of the hydrocal
bon Mepasin (obtained by hydrogenation of ‘Fischer--

L ’.I?r,oqsqh Kogasin) using ultra-violet activation.: Gives
details of method. Peétroleum hydrocarbons were 'nO“; o

considered- economically usable. . - .
- 556, CHIWALA, A. TFormation of Mineral Oil by Chem
+ ical' Interaction’ of MMineral -Qil° Hydrocarbons and
the Synthetic Production of Derivatives.] Oesterr.

B, I, p.:288. " L . S
- ‘Review of interconvérsion of hydrocarbons by crack:

am. Na:B,0:, beated in

FeQ. The product appears as fine Llack, opaque, or-

[Metallographic Interpretation of .

'

from hydraearbens by oxidation, chlorination, sulfo-
chlorination and nitration, and the reaction of vlefins
‘with compounds containing hydroxyl, with HOCL CO,
and H: (catalytically), and with formaldehyde. The
. jmportance of these processes in the Austrian oil in-
hE dustry is considered. . .
¥ 557, CarosTa. J. [Wash-Oil Problem.] Oel u. Eohle,

vol. 37, 1941, pp. 961-962; Chem. Abs., vol. 37, 1943,
" p. 6110,

Paraflin oils from brown-coal tar and low-viscous oils
from the Fischer-Tropsch hydrocarbons synthesis
process are both being successfully used for benzene
serubbing, B ' .

558. Crourar, G. [Residual Gas From Fischer-
Tropsch Synthesis as Town's Gas.] Gas u. Wasser-
fach, vol..§8, 1940, pp. 497—499; British Abs., 1948,
B, I, p. 64, . .
Composition of the gas varies rather widely, mean

‘values being: €O 17: CO, 9: CH,, 83: H= 20: N 203

© 7 CWHm 0.7 volume % ‘The calorific value is within the
town's gas range, but the high density and low flame
speed render. its behavior unsatisfactory upless it is
mixed with not less than 2.3 volumes of normal town's
gas. :

- &cc abs. 384 )
CHovIx, P. Scc abs. 2328. R

thetic ‘Alcohols From Gas Mixtures.] Chaleur et
ind., vol. 13. No. 167, 1934; pp. 4564337 Compt. rend.

vol. 14, 1935, pp. 23-25; British Chem. Abs., 1933,
B, p. 259; Chem. Abs., vol. 28, 1034, p. 6423.
. H.0 at ordinary pressures in the presence of 4 catalyst,

Formarion of MeQH from CH, is believed to take place

.. prepared from gas mixtures. 10 refs.

Chem, Abs., vol..20, 1926, p. 1745;

culated : log Ka=—4,806/T--8.43.

561 — !
Decomposition Products. - Jour. Am. Chem. Soc., vol.
52, 1930, p.’3165; Chem. Abs,, vol. 24, '1930,‘11. ‘4981.
‘Christiansen’s work was done in'1917-18, not in 1926

562,  CurisTIE,” J, J, ~German - Chemicals™ Industry—
'Fischer-Tropsch Plants.”. Chem. Eng., vol. §7,’No. 11,

- 1950, pp. 164-165. ; . ’

processes acceptable to the Allied Military Security

Process. - Work is being done by Lurgl in collaboration

eonfused with the Oxo process) is applied mainly- to
C atoms.

of 95-98%, suitable for use as solvents or softeners
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. Thesc plants are: Rubrchemie A.-G. at Oberhausen- i
|

! 563, CHUFAROV, G. I.. AXD ANTOXOVA, M. F.
|

|
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.. 559, -ChmisTesco, J. - [Procedure for Obtaining S.\‘ﬁ-_ P

Cong. chauffage ind., 3d Cong., Paris, 1933; Fuel, . .

P . ; R © ‘the reaction.
Method consists ‘of bubbling a gas mixture throngh >

-~ The-experimental apparatusis pietured and described. .~

“gs follows: CH,+H:0=CO-+3H.; CO+3H.=MeOH+ -
H. A yield of 57% was obtained. "BEtOH was also® -

560, CHRISTIANSEN, - J. - &/ Equilibrium ‘Between
Metbyl Formate. and Methabol and Soime Bel:lted
Equilibria. Jour. Chem.- Soc., “1926, pp. _413—!21;;

. For the reaction 2H.4+HCO:Me=2MeOH, log-Ke=."
-~ —(3,016/TY+3.61  (over.-a range of -180°-240°); .

MeOH+CO=HCO:Me, JognKe=—(1.880/T) +4.82. For--
*“these” values the” reaction -CO42H.=MeOH- is ‘cal-» - 93 ‘and 0,001 wm, Hg.. The autocatalytic nature of:

Equilibrinm: Between Methanol and Its

. centers. . - g

Western Germany's 6 Fischeg'-’i‘rbpsch plants were -
removed from the: reparations list’ for. utilization of - -

Board. - Already under way is the .conversion of the
7. Krupp-Treibstoffwerk. at ‘Wanne-Eickel to the Oxyl.

~with Ruhrehemie A.-G. and is expécted to be completed - -
in the spring of 1951. - It will have an output-of 30,000 *, were used. - For both, an autocatalytic character of the:- .
tons of alcoliols per yr. .The Oxyl synthesis (nottobe - -
obtaining, -in addition to- hydrocarbons, alcohols with -
: Alcohols and neutral oils are worked up -
and‘separated to yield primary aleohols with a purity .

- Or further processed into detergents. The synthesis.
8as used ‘as the basic material differs from that used’ -
_ In the Fischer-Tropsch synthesis. Two catalysts are .

g .

used : A ferrous-based catalyst in the gaseous-reaction
phase, and a Co-based catalyst in the liquid phase.
The final produects include approximately 17% gasoline,
It is proposed to convert the
Bergkamen plant of Essener Steinkohlen A.-G. to pro-
duction of gas for normal heating purposes by hyper-
purification and detoxifieation of coke-oven gases.
Proposals for conversion or disposition of the other
4 Fischer-Tropsch plants have not been announced.

“Holten, capacity 65,000 tons per year.; Steinkohlen-

berg werk Rheinpreussen at Moers, 73,000 tons capac-
ity ; Dortmunder Parafin Werke of Dortrund, 50,000
tons capacity ; Gewerkschaft Viktor at Castrop-Rauxel,
61,000 tons capacity. :
CxU, P. L. Scc abs. 1269.
CHUFAROV, G. 1. Sce abs. 3326, 3327.
[Retarda-
tion of the Bell Reaction 2.C0 = C 4+ CO0.] Bull.
. acad. sci. U, R. 8. 8., Classe sci. tech., 1947, pp. 381~
389 (in Itussian)y Chem. Abs., vol. 42, 1948, p. 8648, -
Decomposition. of CO by the Bell redction on an Fe -

. eatalyst is a Ist-ordeyr reactiun over a pressure range

2-200 mm, CO and a temperature range 330°-750°, and - |
obeys.the equation —dp/di=kp, where p is the pres-
sure of CO. Over a temperature range of 350°—450°,
the reaction rate changes according to the Arrhenius |
equation v==Ac¢—E/RT, where B, the activation eneruy, ‘
is 84,000 cal. per mol.. -‘The addition of CuSOs,
Al (S04) 4, or MnSO, to the Fe catalyst causes 8 marked
retardation of the reaction at a temperature around .
450°,:5% of CuSO or Al:(804)s completely inhibiting -
The retardation is less pronounced at
higher temperatures, hut the-effect is still large; at
"630°-750%,. 5% CuS0, retdrds the reaction by a factor .
of 40, whereas 5% Al:(80.)a retards.it by afactor of 12, . -
More stable” snlfates, Na-S0;, MgS0,,. and CaSQ,, are .
" Jess effective in retarding the reaction.. The inhibiting .,
effect is cuased BY poisoning of the catalyst by the: ¥
S-containing decomposition products of the sulfates,

", principally 8Oz . . P . , L
- 564, - CHUFAROY, G. I, AND AVERBUKH, B. D. [Initial-

Rate of Reduction of Hematite and Magnetite by
Hydrogen.] . Ztschr. physik. Chem., vol. B-38, 1936,
Dp- 834348 Chem, Abs., vol..81, 1937, p. 24.- ‘
Reduction. of hematite -and magnetite by H: was -
studied between 300° and 800° and at pressures between- |

. the reaction is satisfactorily:explained by the forma-:
" tion of active centers during the course of the reaction.
Above 600°, the lower rate as compared with that at-
" lower temperature is (ue -to recrystallization of these .

: _." Reduction of Tron -Oxides by Gaseous
‘Reducing Agents.. - IL . Rate of Reduction of Mag- -
- netic Iron Oxide by Hydrogen.” Sceabs. 566, ~ = '«

.| 585 CHUFAROV, G. L, AND LOKHVITZKAYA, A, P. [Re- .

.duetion of Iron Oxides.by.Gaseous Reducing Agents
1" Velocity of Reduction of Ferric Oxide by Hydro-.c: ..
gen.] .Jour. Phys. Chem. (U. 8. 8. R.), vol, 5, 1084;:
_pp. 1103-1113; Chem, Abs., vol. 29, 1935, p. 8901. ..
‘Apparatus is deseribed.” Artificial and natural Fe:Qs..-
containing’ 98.6% Fe:0s, 0.35% ALO. and 1.1% S$i0::

of reduction by H; was revealed sharply. The
-'1st stage, reduction to magnetitepis not autocatalytie..
. The remaining stages, belonging to the type of inter-
surface reactions, proceed autocatalytically. The anom-
alous.course of the reduction curve above 600° is due:
to changes in thé microporosity and ultramicroporosity"
of ‘the solid product. The rates of reduction at tem-:
peratures 300°-900° are shown by a series of 11 graphs -
for various conditions of particle size, degree of pre-




S 568,

2

vious reduction, ete. The porosity of the product -is

greater the lower the reduction temperiature,

566, CHUFAROY, G. I, AND AVERBUKH, B. D. [Reduc-
tion of Iron Oxides by Gaseous Reducing Agents. II.
Rate of Reduction of Magmetic Iron Oside by Hy-
drogen.] Jour. Phys. Chem. (U. 8. 8. R.), vol. 5,
1934, pp. 1202-1298; Chem. Abs., vol. 29, 1935, ».
5336. ‘

Samples of magnetic iron oxide of natural origin and
prepared from piano wire both show on reduction-
strongly autocatalytic effects. The initial speeds of
reduction are greater the greater the temperature,
350°-900°, but above 600° the veloeity of reduction falls
off very quickly with time and the curve fur Sn°
crosses that for 400° and 600° at about 70% reduction,
Above 800° this effect again is less marked. Piano wire
magnetite shows this effect much more pronouncedly
than "does matural magnetite. The micropore and
ultrapore structures are also different on reduction.
Reduction proceeds in 2 stages, first to FeO then to Fe.
Most rapid, about 60 minures. 90-100% reduction is ob-,
tained at about 600° C. - :
567. CHUFAROY, G. I, AND TATIEVSEATA, E. P. [Re-
- action. Zones in the Reduction of Magnetite and

Hematite With Hyrdrogen.] Acta’ Physicochim,

U. 8. 8. R.. vol. 8. 1935, pp. 957-074: Chem. Abs.. val.

31, 1937, p. 4878. . R

Reaction’ is autocatalytic. The'change in porosity

with temperature.and desree of reduction was studied .

and related to the reaction rate. Magnetite is- less
porous than hematite, but below 600° the rate of re-
duction is faster. ' Above this temperature the porosity
and-the rate of reduction decrease rapidly in both cases,
Mieroscopical ‘investigations show the presence of -the
layers a-Fe-Fe:O, in the case of magnetite and
a-Fe-Fe;0,-Fe:0x4in the cage-of hematite, -while-FeO
could not -be detected, and it is -suggested ‘that
- FesOy>Fe is the rate-determining pirocess. -Ihe rate of

. the.activation energy for hematite is 15,700 gm.-cal.

action of Oxides of Iron With Hydrogen and Carbon
Monoxide and Their Mixtures.] Jour. Phys, Chem.
(U. 8. 8. R.), vol. 8 1936, pp. 033-942; Cliem. Abs.,
vol. 31, 1937, p. 2075. - -
., Near 500° the.reduction of hematite is much slower
_by-CO than by H. At higher temperatures, 800°, the
ratio of the velocities approaches the ratio of impinging
molecules -of the 2 gases, As a result of the sinaller
number of- active.centers at higher temperatures . the ..
absolute values of the Feduction velocities are small.

- At 500° the presence of CO in mixtures of CO-+H: de-

_creases the reduction below that expected for the par-
“ - tial pressure. of Mo, because of adsorption of CO'on 4

large number of the active centers.

569." CHUFAROY, G. I, aND ViLESOvA, G, . [Infiuence, .

- of the Crystalline Lattice of an Oxide Upon the Speed”
of Reduction ‘With ' Hydrogen.] . Teoriya i Prakt,

Met., No. 4, 1936, pp. 10-17; ‘Chem“Abs.v,’yol.i 80, 1936,

' Dp. 8115-8116, > e L
Experiments were performed with grains of 0.5-1.0
mm. -and with cubes ¢6f 5 x 5 x 5 mm. prepared from
natural erystals of hematite and magnetite.. " Artificial;

oxides were. prepared from: piano wire. Reduction’ -

-+ with H. was conducted at all possible temperatures up

t0°800°~900°. Above 600° the ultraporosity and micro--

porosity of the magnetite reduction produets is small, .. -

"' 'This blocks the penetration.of the gas and the reduction

_is hindered. Below.600° the magnetite is. sometimes
reduced faster than the hematite. - At higher tempeia-

" tures the small erystal structure favors reduction, but

at low.temperatures it may ‘hinder ‘it because of its
great adsorption -of the reduction produets. ' .-
-+ CI~es, M. Sce abs. 828, - R

. [Comparison of Initial Velocities of Re- -
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570. Craw, —. [Improvement of Syathetic Qils by
Means of Sulfuric Acid.] FIAT Reel K23, frames

2,381-2,391, Aug. 25, 1939; PB 70,214 ; TOM Reel 290,

Experiments on the refining of synthetie oils with
H:S0, have no success because of the undesirable side
‘reactions, such as oxidation or formation of tar and
esters. 7 tables. .

571, " [Production of Oils From the Primary
Products of the Gasoline DPressure-Synthesis.] FIAT
Reel K28, frames 64596469, No. 26, 1940; PB 70,183;
TOM Reel 293, ; . c .

. - Preliminary treatment with NaHSO; <+ Na activated

Al SiCL, ZnCl, Cl;, and SnCl, of the gasoline pro-

. duced under pressure leads to an.increase in the oi]

Field with simultaneous formation of contact oil. A1

cohols, which interfere with ol synthesis, are likely to

be split into olefins and steam. When the gasoline yva-
- pors are passed over silica gel, isomerization is effected,
Describes tests on a technical scale.

572. [Lubricating Oil Firom Synthetic Gaso-
“line.] FIAT Reel K28, frames 61206143, May 11,
1941 PB 70,185 ; TOM Reel 295. o -
Frietions of a cracked gasoline boiling within a nar-
© row range and purified over metallic Na were used for
the synthesis of lubricating oil. Comparison of the oils
Drepared from the fractions in a single synthesis shows
©_an improvement in the ¥iscosity-pole height and { de-
terforation of the Conradson test vwith inereasing chain
.- Jength while the aniline point and the I number-decrease
with rising molecular weight. A higher stability of the
" polymerizates obtained from Cy and Cicfractions, com-
Dared with those obtained from the Cu to Cx; fractions,
-has beén-established hy artificial aging. ' Acids, esters,
and ‘aldebrdes are noxious; .

“and the Conradson test improve. ’

pendence on the Nature of the Primary Gasoline and
... the Viscosity of the
.7 6,630~6,633, 1942; PB 70,21S; TOM Reel 296.
Densities of a number of oil-test portions are tabu-
lated according to their “viscosities and their origins
from.-cracked gasoline or from cireulated ' gasoline,
Their relations ave.represented graphieally. Because.
- of the large variation in the values, these curves do not
“».bave the significance of a functional relatioxn ‘but ‘only
>-0f a correlation. As-a rule, the densities of oils from
- cracked gasoline are higher than those of -0ils from ¢ir-
¢ulated gasoline..Generally, density increases with in-
’rereasing viscosify., 1 graph, LT T
: : . -Seeabs. 8431, - - S
. o CLARK, A:’-Sce abs. 19, 20, 1899. . ’ S
- 874, CLaRE, A, ANDREWS, A., AND FLEMING, H. V.
- Composition of. a_Synthetic- Gasoline, - Ind. -Eng.
- Chem, volk 41, No..7, 1949, pp.1527-1582 ; Chem. Abs,,.
‘. -vol, 48, 1949, p. 7211, - ’ Cor
- - 8 fractions from a gasoline synthesized from CO and
" He1u the presence of-a fluidized Fe catalyst of the syn-:
[ thetic NH: type at about 600° F. were percolated
through silica gel. - Each fraction was broken down into
"4 types: Paraffins, olefins, aromaties; and oxygenated
‘compounds.. Some additional information was obtained
on the character ‘of the gasoline fractions. 40-50% by
< volume of the Cs, Cs, and C: fractions consist of straight-:
chain 1-olefins. 15 different dromatic compounds were
identified as being present in the 1st 6 fractions. ' Evi-
- .dence is fairly conclusive that small amounts of diole-
. fins exist in most of the fractions. -~ .. Sl
. 975..CLARK, A. M. Large-Scale Production of Oxygen”
and Atmospheric Gases.- Bib. Sci. Ind. Reépts., vol. 3,
' i\)‘](; 2:’[%9‘;13;' D. 158; BIOS Final Rept. 591,1946, 29 pp.:
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this is proved: by the fact -
--that after their. elimination. the viscosity-pole -height- .- -

t y .. 578, =—— " [Density ‘of. Synfletic. Oils_iind Its De -
advance of the reduction zone is linear below 500° and " -~ 10 SIS De

Oils.) FIAT Reel K29, frames |

This report reviews the production of O: and oxhgr
gases by. the Linde-Friinkl process. Altogether, 73
Linde-Friinkl units have been erected by the_Lmde; Co.
since 1930, with an average capacity of 2,378 m.’ per.
hr. of O: of 98¢z purity.. The O: has been used mainly
in the complete gasification of coal. Arrangement of
plant and method of operation are deseribed in some
detail, with reference to the instaliation at Leuna. An- .

alysis is made of available information relating to en- .

rgy requirements of the process. Attempt also was
fng(‘;e tg determine the costs of O: production by the
Linde-Friinkl process. - )

-It is ¢laimed that O. can be separated from airata
purity of 98¢ with an energy consumption of 0.455 kw.- -
hr. per m.? of Q. The cost of production may vary be-
tween 1.6 and'3.0 pf. per m.* of Q.. of which 40-50%
may be accounted for by the cost of power. The capital
cost of large installations appears to have been al'o}md
RM 500.000 per 1,000 m.? pér hr. of O: capacity. Gives
flow diagrams. .

: CrLark. E. L, See abs. 2103, ‘
576. CLaRx, E. L., KALLENRERGER, R. H. BrowsE, R. ¥,

axp PamLLres, J. R, Synthesis-Gas Produetion. Re--
action of Light Hyrdrocarbons, Sream. and . Carbon-

. Dioxide in. Commercial Equipment. Chem. - Eng.

“Progress, vol. 43, No. 11, 1949, pp. 651-654.- -

-Production of synthesis gas of a wide range of H.:CQ
ratios in’. a Hrgirtol-type (Girdler Corp.) furnace

is described. Operating data are presented for H. : CO

ratiosof 2 : 1and 1 :1. H:and CO mixtures contain-
ing 83-90% CO are produced by the reaction of natural
gas {ChpHia) with steam and COs:
encountered at any -time with' C deposition on the.

catalyst., The catalyst used was a Ni base _cn't:\l:vsf;»
furnished by the Girdler' Corp:-under the designation
F-5. ' The product gas-has such-a -low- CO: -content---

ant-

that its removal is not reguired, thus reducipg vpl
‘“eonstruction cost. ;- v L
CLark, G: C. - Sce abs. 2061, o

- 571, CL;&RK, R. H, Production of Liquid Fuels From
‘Coal.’ Canadian Min. and Met; Bull: 190, Fehruary
1928, pp. 274281, : R -

This is a brief consideration of (1) production of

“primary tar'by ]o“‘ltempernture*cn}rbqnizationv: (2)
‘hydrogenation of .coal;’ and- (3)~ Flseher-'_l;ropsch‘
‘process. : . . :

578, CLARK:, New Synthetic Aleohal From Gasoline .

... Iz Developed-for Plastics Industry. World Petrol.;
T vol.+20,.1949, pp. -1—1-45 o IR : B
"~ 7% "Dévelopment” of “the . process ‘aniounced by Esso |

47,,Svtandard 0il "Co. 'is reviewed. . Iso-octyl aleohol is: -

. produced Ly: the Oxo process, in which heptene from

-~ with CO-H: to form octanol. Hydrogenation of the

* "alcohols’ are:'in - demand: for the' manufacture . of
. Plasticizers, particulary polyvinyl chloride,

.= the -Crystal” Structures -of. Cobalt Nitride, Co:N, "of
~ Cobalt of
: Carbide., Chem. and Ind., 1951, pp. 1004-1005; Chgg

Abg,, vol."46, 1952, p. 2048,

wPure Co.powder (380 mesh) at 350° with the partial

- ‘pressure of Hs kept at a minimum. . A-Co'nitride ap-
. ‘proximating Co.N can be.obtained by. thermal decom-
_“position of Co:N.. CO at-340° gradually reacts with

“Ditrides. The Co:C of Hofer and Peebles (abs. 1440)
- is apparently identical with that prepared . by the

Photographs’ of Co:N, Co:CossNo. and-Co:C show that

LITERATURE :ABS’ERACT’S‘

No trouble was'

--the- polymerization of unsaturated cracker-gas-reacts .
‘latter at 3,000 p. s. i. gives principally. Ce-Ca straight-
“-chain alcohols with appropriate side chains.. . The octyl. .

-.578a, CLARKE,:J., AND Jack, K. H.- Preparation and’
Carbonitrides, Co: (C, N}, and of Cobalt

" CosN was prepared by passing anhydrous NHs over

“"Co,N “and " CosN to ‘form the corresponding Co -carbo- ./

~Complete replacement of N in;Co:N.* X-ray’ powder:

" the unit-cell dimensions and the positions of the atoms
within the unit cell change gradually as C replaces .\
The space group is DPFh—P m nn. For Co.N the unit
cell dimensions are a=2.8535, 4=4.6056, c=_-}.3-1—13 A,
and for Co.C, a=2.8969, b=44465, c=43707 A.

579. CLaTDE, G. [Present Situation With Re_spect to
the Synthesis of Ammonia in Conjunction \V:g_l}_ Coke
Ovens.] Compt. rend., vol. 182. 1926, pp. 877-881;
Chem. ‘Abs,, vol. 20, 1926, p. 2229. |
A phenomenon peculiar to this process and 1_Jot N

previously desecribed is the formation of MeOH during

the conversion of CO (present as an impurity in the

H.) to CH. thus: CO+46H.»CH.H:0." Up to 25%

was found in the H.0O of the reaction, having. been |

formed by the reaction: CO+4H->C,0H. |
" CLAUSMANN, P, §ee abs. 1168, 1169. o

580. CLEMENT, —.. and DESorMES, —. Synthesis of
Hydrocarbons and Alcohols From Water Gas. Spe-
cific Heat of Guses, Daris, 1802. In Marek and
Habn, Catalytic Oxidation of Organic Compuunds, |
Chemical Catalog Co., New York, 1932. p. 101. . 1
By passing steam -¢ver .coke at red heat a com- - |

bustible gas was produced .analyzing - as follows:

. Ha, 56.22% ; GO, 28.96% : CO:. 14.68% ;CH,, 0.49%. |
581 Coar AGE. Coal fur Synthesis. Yol. 54, No. 1, -
1949, pp. 66-G7. i
\

|

|

Brief review of development of a synthetic liguid-. B
fuel industry and the part that ¢oal is plaxing therein. -
It-must not be assumed that matural and synthetic
gaseous and liquid fuels ave oxr will. be eapable of sup-

' plying the Nation's energy” demands.. ' Codal has its -
present competitive difficulties. but fr.on.a ghe stand-
point of reserves, availability, and.cost it is in the best .
_ position:of all fuels to undergo substantial expansion. -
582. CoaL CARBONISATION. . Petroleum and Lube O_ils

From .Coal. Vol 1, 1935, p."66; Wirme, vol. 3§,
1985, p. 206 7 - TR e S TR

Products of the Fischer-Tropsch process for, mak-
ing gasoline and lubricating oils from bard-coal .coke:

" are'in no way. inferior and in some ways superior:to -
. natural petrolewm products. For example, the cold- -
test of a good natural winter oil is —16° C. where;xs-
“that-of a synthetic product is —42°:C.. -0, - " .
. 588, - Liquid- Fuels in Germany.  Vol. 3, 1937,
' p.78; Tech: moderne, April 1937, p. 235. o
4 plants are opernting at'Homberg; Castrop-Rausel, .-
Oberhausen-Holten; - and Rubland. The last-named
plant bas been enlarged to'a capacity of 109,000 tgns :
of oil per yr. - Lo ot LT
584, ~———. - Xotor Fuels in Germany.- Vol. 4. 1938, p.
- 65; Bull, Hamburg World's Econ.' Archiv., vol. 4, No..
©. 08,1938, pp.-88-90. . T LTl ST
. Review of factors-that have influenced the develop-.
‘ment of substitutes” for petroleum- produets in. Ger--.
T many. G It is“stated ‘that: 509 -of the light fuel-oil:
requirements .in. 1936 were covered byf_home ‘produc.
" “tiom, .of ~which ‘the Bergius and . Fischer-Tropsch
"¢ -processes contributed 399 . Thiese2 processes are-also. . .
‘of special importance in the domestic production’ of:
djesel fuel; the latter yields a-high-grade, but rather .
“expensive, diesel fuel. . Bergius benzines-ave claimed. ..,
to be superior to imported fuel gs regards antiknods®: ..
" qualities, and further progress is expected from new -
catalysts. Benzines from’ TFischer-Tropseh . ‘process
“.need cracking. and blending to! yield a satisfactory - .
" “fuet. ‘The Fischer-Tropsch process offers. the special”
attraction of an outlet for: semicoke from the low-

1/ temperature.carbonization of coal., . < ... e
585. Copuny,‘ A. E, Liguid Gas and Coal.. Fuel Oil'
"~ and Qil Heat, vol. 6, No. 1; 1947, pp. 5758, 14§,
-7 150; Chem.:Abs., vol. 41, 1947, p. 6385. S

e U e TS
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Sources of oil adequate for 1, . in re- ‘ izati . - .
serves of gas zmdq coal for Og?m%e?ir: sﬁ;siéx}f;; ;{’&f?g‘ﬁgfég‘}?’ ca}'gonlgatxon of coal in a4 coking Review miuinly of information obtained from CIOS Comments on an address by J. T. King before the
processes. The use of O, in gasification, the Lurgi = Heat bala e cation of coke in gas producers, Reports XXV-7, PB 286, XNXXIII-30, PB 28745, AMidland Association of Gas Engineers. The chemical
process, underground gasification of coal, and the  powdered sl Ot for the gasification of | YXVII-53, PB 368, and FIAT 513, PB 6764 De- - development of coal utilization is likely to be based on
Fischer.Tropsch process are deseribed briefly. : thesis gas, agr-ﬁil t?hgs;’g?er = iﬁ%‘;ﬂ’%}"‘?ﬂ:g‘:}’;ié’gf?ﬂ- seribes processes employed by Hibernia, Klickner-  the Fischer-Tropsch proc.ess.f Gaases contaiptiing go :mg
Cocks, L. V. See als. 24. - ~efficiency for each, respectively, is 86.9% and 74.{}3;: werke and I. G. Hoech.st. Crre : - g’i&?ﬁﬁ"&’?{«ﬂi 11‘)2?%.(?0 gﬁ.ﬁng‘i}?s:ed ;\93 ;
CoREN, M: Sec abs. 2562. These figures compare with 68.8% for synthesis gas 594 — " -oyDthesis of Higher Aleohols, . Vol. 9, -+ (- " o talyst at temperatures hetween 175°-220° C.
Couex, P. See abs. 740, . i g;%dgisg f?;lfﬁzfgg‘?"%ﬁuggllzed goale details of-which 1947, pp. "‘i'" ¢ ‘f c1os ' . " either at mormal pressure or at 5-10 atm. Approxi-
Conx, E. M. abs. s icle. Cost comparisons in. Digest of the -information found in reports  mately 120 . of Yigquid product has been obtained |
1445, 1446 fZZ; abs. 52, 1436, 1487, 1438’ 3, t?li]cate ﬂft the conventional method is about 109, . § Xx3X-103, PB 23,750, XXXII-96, PB 1366, and  per m*gas trented ntqatmogpheric pressure or 150 gm. |
s s . cheaper than the Koppers méthod in the manufacture of - XSXII-107, PB 6,650. It discusses the production of at 10 -atm. TYields are .as follows, in percent by |
586, Comw, E. M, ANp Horer, L. J.E. Mode of Tran- -~ Iuel gas; and when reduced to standard coking coal, alcobols up to C by the I. G. Farbenindustrie, the ... weights . - .- : s ; |
sition From Hiigg Iro_u Carbide to Cementite. Jour. t'he fuel consumption of the Koppers process per unit process of the Ruhrchemie A.-G. for alcohols above : : Normal Medium. |
Am. Chem. Soc., vol. 72, 1950, pp. 46621664, ‘;]ﬂ“me of synthesis gas is substantially higber than Cs and, in particular, the Synol process of the 1. G. pressure pressure |
Reaction of Higg carbide, Fe.C, to yield cementite, that of the conventional 2-stage process. - Allowing for Farbenindustrie. This process involves the reaction CH, 18 11 |
Fe:C, and free C is a discontinuous or heterogeneous 6e indirect fuel consumption in the manufacture of .} - of 2 gas CO : He=1 ; 0.7-0.8 at 1&-25 atm. and 180°~- Cs--Cs hrdrocarbons. 11 T |
precipitation. Higg carbide and cemenntire have nar- b’i t",e,eﬁ:‘CJGDCY of the Koppers process is said to fall * 200° over a sintered Fe catalyst. - The ligquid produets .~ Oil below 200° C. 43 2] |
row ranges of composition and apparently.do not form elow 50%. ' . are mainly alcohols and hydrocarbons, the former be- 200°-320° C. - - 20 28 }
intermediate metastable solid solutions. The reaction 590, -———. Iron Catalyst in the Fischer-Tropsch ing entirely straight-chain compounds; aleohols up to Wax 8 33
8Fe:C-Hilgg—~2Fe,C+C . becomes - appreciable only* at Synthesis, Vol. 9, 1947, pp. 125-127, 165-167: . o Cx were 1nade- successfully. The DProcess was never .. pqq Reformation of Gas. Vol. 5, 1943, pp |
about 450°, while the reaction Fe:C-Hiigg-+Fe->Fe:C Review 0f experiments carried out in Germany on . | - Operatedonafullscale. - -~ ... 111113, ) o AR |
iggrts below 390 - The unstable or labile carbide of the use of Fe catalyst in place of Co. The informarion 595, Practical Advances in the Production of " - y,ii6us processes * (cracking in the water-gas ma- |
K{lbel and coworkers is simply Hiigg carbide. was btained mainly from papers already reviewed; Liquid Fuels From Coal. Yol 12, January- 1950, pp. chine, Linde's Bismachinen, Kahlmann, Koppers, L G |
587. CorrH, H. 8., AND ROBITSCHER, F. Q. Determina- %%l,’\:f‘sosﬁ%?s ?9_1)30“ 447, PB 77.105, CIOS Report 8-17. ’ and Koblentechnik) ave described for the reformation |
tion of Suitability of Paraffin Mixtures for Convez- et} B 12,624, and FIAT Reports 276, DB 1201 Account, with diagrams, of coal-to-uil demonstration - of gas from coke ovens and low-temperature carboniza- |
sion to Fatty Acids by Catalytic Oxidation. FIAT  aBd426 PB 7745, Developments sponsored by each of plant at Louisiana, Mo. -~ ¢ 0 0 . ‘lion plants info synthesis and town gas. |
5;“‘%&‘\‘}1’;69303450913&.3- 1046 PB 42,650; Suppl. 1, 8. Ittﬁfri(i)](l;oe‘:glicillx?f?rl%i?ll:lt;f :I‘II{a]igser T‘\‘ilxhelmxylnstitute, a 596, COKE AXD &‘.\’loxau-:ss-FUEL -Ace. Diesel Fuels - 800, . Survey . 6f ‘Gerinan ELow-Tem’pemmr' |
e TOX a1 240, : - - &1 Gesells » Braunkohle-Benzin A-G.,.1. S: Far- . - XD SMORELESS AGE. . DIES 1els 3 ey rian -LO¥ erauire |
Catalytic oxidation of parafins to fatty”acids is- - benindustrie A-~G. (partiewlarly. the work\of, Michael gro;u 'Icoal.\'ol“s’}i .11‘124_0.11;;;:] ‘?;'Ji"-.l%ﬁgl;; Ver g‘;x_rgsommtpn Technique. Vol. 35,1948, pp- 05235, |
greatly dependent upon the characteristics of the raw ooy nspended catalyst, gas recyele, and aatdlyst for ] - Je8E N8, VoL 83, 2. 4 IS, DD S0 . ; - |
materials, therefore small-scale tests are Jmportant tubular reactors), Rubrecleniie, and RheinprengSent o Synthetic, hydrocarbons of the Kogasin- type, made .  Although Germany had achieved considerable success
for evaluating the propose:l raw ﬂlaterhls» 1.-; such -~ 991 — . Linde-Friinkl Process for Ox'vgéﬁ"s\é“ » . by the Figcher-Tropsch process. have a cetene nuinber - in the low-temperature carbonization of brown coal, |
tests are described and compared with th; actual pro- . fion. Vol. 9, 1947, pp. 236-240. o "‘_‘\\\‘R‘\\.a. : -of 320, and when about 38% is mixed with tar oil of. - chiefly for the sake of the tar produced. the treatment.. -
duction procedure.  One- of the exainples “"iven ils ‘a Theory of: aii liquefaction is discus ‘ DAV 20 cetene number, a diese) fuel of 60 cetene number is of hard coal had been an economic failure until the - |
s+ - paraffin” mixture- bolling:-820°-450° (Fischer-Tropsch- - Operafing vesult e A is discussed and pra {\\C'% obtained, which is equal in ignition qualities to com- development of the Fischer-Tropseh pracess. Hard- .
" . Gatsch) using potassium permanganate as c’italve? ~ 3 berween 1930 'msdﬂlr:-;i own. - A-list-of 73-units huil A méréial qiesel oil of. petrolenm origin, “Blended fuels - ‘coal semicoke is used in-‘quantity.to make synthesis -
German plants used this method:  The I. G. plants at.  process is explained ~,;S given.. The working of the, must, however, be exaiined critically aé regards mis- ©  gas for the Fischer-Tropsch: process, as it gives a
Oppau and Heydebreck -and the Deutsche Fettsitire--  quirements :111;9l ealenl tsgme detail, and power 1é cibility, separation in.storage. eorrgsive action, and' - -smallér content of inerts and a better- CO:H: ratio:
werke- at-Witten, - Supplement- 1. contains 2 drm{.jhgs, . early-war German 20‘:1 d’i tia ‘I"Sfflu“f}qn .costs -for coking qualities. Attempts to inerease the ignitability: - The desired ratio can even be obtairied by the gasifica~
of apparatus for oLiducion & contains .2 2 ‘500,'6 00/1,000 pn? ‘of O:/hotlnj ?;lngaliseh ceé:;:rsrsn‘ rI::;é of coal-tar oils by additions. of ethyl nitrate and or-: . tion of some specially reactive semicokes. It is stated

\ ganie peroxides -appear 'to hiave:been abandoned for thaf the combination of low-temperature carbonization -
~Xeasons of cost. H. Kulbel claims-to have developed ‘and- the ‘Fischer-Tropsch - synthesis -gives -a .20-30% .
-\ stable diesel fuels from coal-tar oil and Kogasin, utiliz- - increase in the total vield of liquid fuels 'as. compared .
mg\the selective solvent .action of the latter to remove with the more usual combination of high-temperature

587a. Coxe.  South Africasi Coal:t0-0il" Technical® - BM 10 to 1 pound).  Operating costs were divided .
‘Plan.- Vol.13, 1951, pn. 3§5-390; Fuel Abs., vol. 10 for production up ta 2,000 m./hr. into power 40%.

. Nd. 6, 1951, abs..5,219. - e I T am?rtgzzlxtiontango 3%, interest 40%, and labor and

* Production "at Coalbraok- at ‘initial rateé ‘of about ° . \jaion . JOSIS, 20%. -~ Above 2,000 m*/hour the di-. " constituents liable to cause coking.  The process is  carbonization with the svnthesis, ~

: al’ Aot . icion vwas 50%:.4 ) n-/ ! ‘ . constituents liable to cause coking. e Process ) ] ; 3 s . .
200,000 ton of liquid fuels a year will be based on' a an hourly c?x Ja‘;it\? ‘7"f’ fgd 1,9%' n fhefplants. with- - snid to be -applieable also to low-temperature tar oils. -~ ggy, Syntheses, From Catbon Monoside and.

combination of improved German and American Ver- : F capacity of 1,000-2,000 m.*-of O, the’total - The- lafter have inherently higher cetene numbers. . - : "ol 5. 1048 pn. 208-210, 215 N
. sions of the. Fischer-Fropsch process. The cost per- Lo b,0r tH€ 84S was calculated to be 2225 Rpfg./m. Data relating to a 45-35 Kogasin-coal tar-oil mixture .- Hydrogen. .Vol. 5, 1943, pp. 208-210, 215. - o7
centage figures of the plant are: (a) Power station 19 - at-0° and 760 mm,; in a-3,000-m.® plant the cost should, show this to liave properties better than those of an Survey of recent discoveries and historical sketch. -
] . . 3 Digest and translation of a paper by F. ]:_‘ischer {abs. ~

(b) gasification plant 80; (e) fine purification plant 9 /fall ‘to 1.5 Rpfg./m:’ A fair average cost figure/m, -.unnamed petrolenm fuel,’ An illustration compares a

(d) Synthesis Teaction vessels 6; (e). distillation,. » gi99% O:'With power-at 15 Rpfe./kw.lr. would be '+ mixture.of this type with a commercial gas. oil ag re- -~ 972). . 0T o : Ll
polymerization, and otlrer finishing plant for primary. - 6“ “:?Oll)lf]% cf%”;f’gedi into’ English equivalents, 95% . gards: (a) Fuel consumptionin. gm./metric hp-hir.- . 602 ———, = German. Low-Temperature . Carboniza-. .
and secondary products, and storage facilities 24; (f) - g mpene, o O-/1000 €. ft..with power at 0.3 {100 gm./metri¢ hp.~br.=0.22 1b./hp.~hr.) in a 30- to tion. Vol.8, 1946, pp. T7-79. . = . oo
anclllary iy rl:_’s installations 12; - The coal of ash con- RN . el R " 85-hp., 1,450-r. p. m, 4-cylinder engine; (b) exhaust . ' rechnical details are given of the larizer installations -
- tent: about 26-29% will be gasified in a Lurgi pressure . 592 ——— Manufacture of Primary Alcohols by th - .. temperatures; and -(¢) CO content of exhaust ‘gases: that were operated during the war in conjunction with -
plant so that the gas is generated under the actual . - OO Process.: Vol-9, 1947, pp. 61-65. ' L i »The low ‘CO‘content of the: exhaust gases from the . gcynihetic-oil plants. Speelally described are the plant -

pressure needed for the synthesis. Ruhrchemie's ex-
R perlmental plant has given satisfactory results. Rulir:
" chemie-Lurgi “Restisol” process will probably be used . -
~for the gas purifieation. 1 < .0 TR
588. COKE AxD Gas: _Fluidized Technique.

@ | . *" mixed fuel is ,sp_ecinn.-,i :;nte;-estingdas it in%ica;.te\s, the of ‘the Krupp ‘Treibstoffwerke at,Wanne-Bickel, oper- - .
- the plant and- operation, ‘of the -Oxo process for the -Suitability of this fuel for use underground, in Wine - gted jn conjunction with a Fischer-Tropsch plant, the- -
- manufaeture of primary-aliphatic alcohols from olefins” locomotives and the like.- - TR Lurgi Spiilggs plants of the A.-G. Skichsisché Werke at
., aod-water gas.: The information -is adapted mainly.. 5§97, - Turbocompressors. for 'Hydrogenation - ' Bthlen, and Espenhain, and the'Deutsche Erdol A-G..
A Vol 9, ... . from CIOS ‘and’BIOS reports. For.the pilot plants a Plant, . Vol. 2, 1940, p. 120 ; Génie civil, vol, 116, 1940; -~ . plant at Regis,-all carbonizing brown coal chiefly ‘to
1947, 5 s D! Jang, . ) . . - g L5y : J
 Dete p. 261-266. R E H?IF? ((}R)‘ngl‘Chem;e)fanﬂdLegna (I.-G. Farbenindus DD, 82847 R SO lenan 0 produce tar for-the Bergius bydrogenation. S v
i 1 Details of new technique developed by the American - : “a-4.) the cost of production of the alcohols was ‘"< Turbocompresiors -are lighter and more  compact - - 603. . Lurgi Process. VoL.§, 1946, pp. 49-50
L bn Industry and its applieation to mary industrial proc- - - %%g“ltam' 0.90-0l - -_Qad/kg..:_md the sales price RM. 2.5/kg. - > . than’ re%ipﬁ)%atsinogreomrpressgors.fOr high pressurelsmof‘ B4, | HuTE e ; P et
esses, such as oil crackling, Fischier-Tropsch synthesis; - i%e-sca e production (12,000 tons batch process/’ 4. “the-order of 200 atm. and offer-the further advantage =~ - Y itest information about the fjurgl"r coniplete-gasi-~
and retorting of oil shale. -~ - year) the capital and operating costs weré estimated " that the & p d does ot nto contact | . ‘g ires on > ¢ : )
- P S + = - at RM. 78/100 kg, of alcohol; for full-seale Gontinuous hat the gas compressed does ot come into comtact ' . ‘fegtion plant at Bohlen, Germany, reports a plant of
583 By .élgs}slltiic?tgm Processes Compared. VoL operation RM. 60/100-kg. 'The potentinlities of the - : i‘;‘lxti: lubricating oil: ‘The authorddiscfusseg gas ﬂ&w 10 units, with a capacity of about 20,000,000 cu. £."of - .
ST AR e . L . products, and methods ing i : A ¢ . he. = ] " Y- - -.the Linde-Friink plan X TM.
" Summarizes information published in Germany in- .- gleﬁns by medium?gieig;x{gcr;;ss}:e%gﬁep}‘:ggc%?]?ligf e ?nth and the magnitude of the leakage, with different js given on the modern type machinery and its gper-
1942 by Koppers concerning the complete gasification =~ Dbase, fluid-catalyst are mentioned. . .- ., Sizes of chamber between the constrictions, were in- . a4ion, the gas-purifying plant, and.an analysis of the.

Escellent review, with diagrams and flow. sheets of -

R ; ke, - : Sk ‘ “Vestigated by hydraulic experiments on a large-scale - i jals X .
BT A e S S Pt of St cute oy B e I e S
comparisons ‘are made betwgez}ﬁthe Koppeps prbcess‘ -+ . 1947, pp. 346-849. : - pm ‘°’ ejO\’gn Ga;. Ypl. 9, 598, Carbonization Research.. Chemical De- electricity 6-7 kw.-hr.; there 0.771b. of tar and 0.33 Ib.

-of light oil are produced per 100-cu. ft.-of gas. Opelj-

velopment. " [Vol. 5, 1943, pp. 151—;53. '157 .
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ating costs are as follows: coal 6.50 RM per ton : water
6 pf. per m.?; power 1.1 pf. per k\v.-hlif.!: labor and
mamte:n:mce each 0.4 pf, per m.® of gas; oxrgen 2.2 pf.
per m, Tpe total cost of the gas was 3.8 pf, per m?
less a’credxt of 1.4 pf. per m.%, or a net cost of 2.4 pf.
per m.? or:10.9 d. per 1,000 cu. ft.
604, - Pintsch-Hillebrand - Gasi:
Vol. §, 1046, pp. 218-220. siication Process.
Pintsch-Hillebrand process is based -on . the use of
heated circulating gas to supply the necessary heate fgr
the 'rez_lcrion‘ Two plants are known: One at Hamburg
Zasifying brown-coal briquets and the other at the Wes-
-seling hydrogenation plant of the Union rheinische
Bmunko_})}_en-Kmftstoﬂ, which consists of 11 units,
each of ?J.D‘OO n.® per Iir, eapacity, and uses brown-coal
briguetswith 2 pregasification shaft to drive off the tar,
The construction and operation of the plant are illus-
trated aqd described, and ‘operating results are tabu-
lated. Since the plant was gravity operated, a very
,.uniform fuel was necessary for efficient operation.
*The briquets were suitable if they had a specific gravity

of 1.23, a moisture content of 13.5-14¢%, a strength of . v
140180 kg. per em.” (2,000-2.500 p, & 1.}, and an-agh- .

softening point of not less than 1.290°-1.300°. The gas

produced was suitable for synthesis gas, having a CO:

H. ratio of about 1 : 2,

Operating results of a A0-ton-per-day plant erected -

" during the war at Wanne-Eickel.” Due to the infermit-

. . tent supply of O.. continuous aperation for more than

.~ & few days was not possible, therefore results ave not

Winkler- continunous gasification process, which. uses-

a steamr:and O: mixture as the blast, is descri ; .
g 1 2 1) e a8 ast, is described; and-
its performance in various German plants is discu’ssed. -
-~ The-great economic advantage of the process is its-abil-.

ity to gasify low-grade, cheap fuels. In fact this isits .

only compensatory feature for its relatively poor ther- -

mal efficiency and theé inconvenience and i
! eln A ) ) and -cost of using
.- The capital cost of a Winkler plaut is about thz '

_ same as thatr of a complete watér-gas plant of normal

trpe...

Heat Transfer in a 3:1 Hydrogen-Nitrogen Mixture
' ot High Pressures. : Ng. Cheravol 50 1945 ure ;
) 953_;]%2'?1e<5u1ps. Ind.Ena. (?}lem.,~§o]. 39,1947, pp.

'Experimeiltjs vaere‘ ‘coﬁaucte&j for flow. i'nvs,ide) :1. J-ft. o

‘length of 34-in-inside diameter steel tubing h -
[ eate
steam, at gas pressures of 30-900 atm. Thge Reyn(:)]?f‘s' B

- numbers extend from 40,000 to the unusuzally high value ;-

~of 440,000. . The results are in good agreement wi
) . 3 4 . with
usual relations for heat trans?er. In the correiaﬁglﬁ: ;

' the effects of préssure on.the relevant properties.o
- ixtureave taken into account. .\Iethz?ds %)g (et;gisﬁ?:ftg;g
-these effects, which were not pronounced over the pres-’
- sure range studied, are presented. -Concurrence of the :.
_ data with those for better known ¥ -

L ; gases is.shown by in- -
clusion of experimental data for air at 5-§ atm. and at

" “Reynolds numbers from 9,000-30,000.

“.works practice

< of 8 per 100 m.?

- :and pressure. ‘The gas leaving the condensing equip-

. for recovering volatile: oils.
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50-54% moisture, The plant comprises 4 gasi »
3 re. S sifier unj
each with a pair of generators and 5 progducers. s

synthesis-gas composition when using O is CO, 250z,

H,, 50%; GOz, 18% ; CH., 3.5% ; N, 8.5% : Without 0,

the composition is 28%, 56%, 10%, 3%, and 3%,

ot
output of synthesis gas under the best operati The
P il = £ &tin; -
ditions is 1.07 million cu. ft. per hr. Tor each ggsicgg ¥
unit. Operation may be with or without O:; the usyal

respectively. Gives some detailed operating resulfs,

610. COLLIERY GUARDIAN,
Vol. 151, 1933, p. SG1.

Capital cost of a Fischer plant is estimated at RM:

5,400 per metrie ton of gasoline pr
produced per ddy .
pared to RM. 4,000 for the I. G. coal-hydrogenactgzﬂn

plant, Depreciation on the Fischer plant will,. how-

The Rituation in Germany,

4

ever, be less. The Fischer process will consume 7 .

tons of coke per ton of gasoline conipared with 4 tons -

. of coal for the coal-hydrogenation process.
611, Production ‘of Oils From. Coke-Over

- “Gas—Report of Ttilisation of Coal Committee, Vol

158, 1936. pp. 380-881; Inst. Mi
o kear Rt H in. Eng., Mem., 19,
Outline of the Fiseher-Trapsch pr wi i
S - pseh process, with s
reference to the modifieation by Fischer, I’ichle'g:e:cx?(i
_ Koihel, whereby a suitable syithesis gas is produced

of coke-oven gas were use(d for every
. en g S ¥ pound of stes
t.he resulting gas would - have “a composition '%.111).;
volunie: H; 60; CO. 30; N: and other gases, 10. For
- each 1,000 cu. ft. of this gas, 330 cu. ft..of coke-oven

Local rights in the Fitch‘e’rr-".i?ro;‘a'l' rocess ‘have
been granted to the South African: Torbanite s have
& Retining Co. e south African _Tolh‘z}}nt‘e AMinin
613. — . Fischer-Tropsch Process Producti
. N Qi ) y tion of
< -Coal Spirit and Its Improvement by Cr 10-‘“2 R

156, 1035, pp. 458454, - by Cracking, " Val,

“In this process a’ mixture of CO-and H: in the ratio

of 1:2:by volume-is used. .Ordinary water g -
~ duced by passing.steam:over coke.yse“e;xtgltsalsn’e ptli?e
most economical source of synthesis. gas.  To make-
. up thg deficienicy - of H. in water gis, the producer
. operation is modified by operating-at a low temper-
. ature or by treating the ‘water gag with steam, . The
syl}themS gas is treated in a 2-stage purification plant
_ for the removal otf.,S‘ Ihle 1st.stage is the usual gas-
. at norial temperatures, . : 2
stage is the removal of orgnliieps at ele\"aitig(? fgﬁbeg
atures. Purified %}]s mx}sfi contain less. than -0.2 gm.
: s e catalyst'is a Co-salt distribute
on a kieselgulir foundation. The 1'eact§3111t &1;218111)7111;32
in 2 stages,'and the temperature and pressure must
be . carefully ‘controlled. The’ heat ‘released by the
strongly exothermic reaction is immediatély removed
by the production -of steam at constant. ‘temperature

ment passes through an activated ¢ absorption plant.
:The :theoretical 'yield

figure is approximately 170

LITERATURE ABSTRACTS

synthetic fuel contributed for the first time to the
rofits. The plant uses the Fischer-Tropsch process
and the regular ourput is 30 tons of syonthetic petrolenm
for every working day. The capacity may enable a
doubled production. This installation is the only one
in France that was installed and that is run. without
any financial assistance from the State, and the produe-
tion proves beneficial. It is protected by the almost
prohibitive duties imposed on all imported petroleum.
615. .. Motor Fuels. Vol. 139, 1939, p. 727.
Australian Commonwealth Standing Committee on
" Liquid Fuels reports that the Government should ex-
paust the possibilities of accumulating large quanti-
ties of gasoline in storage and the production of other
substitute fuels before embarking on the establishment
of either. hydrogenation or synthesis plants. The cost
of producing gasoline by nydrogenation or synthesis
from either bituminous or brown coal would be about
1s 4 d. per gal. A synthesis plant of 18,000,000 zal.
per Fr. eapacity would cost pounds 5,000,000 and a
hydrogenation unit of 45,000,000 gal, per ¥rIv capacity
pounds 12,000,000, 1It-is estimated that tlie cost to:the
. consumer of synthetic gasoline from Fictorian brown’
_ coal would be 2 s, 1'd. per gal. . 3. .
6. 0il From Australian Brown Coal. " Vol. .
1538, 1939 pp. SS-89: DBritish Coal Utilisation and |

In a report to the Victorian Gover) nnent regarding

the productien’ of - oil froui: brown-coal deposits, it is -

stated that the cost would be about 1 s.-per gal, The
cost of the plant ould be about pounds 4,000,000 based

The scheme.. which lins been prepared. by-German exs. .

perts, embedies many improvements énabling the prop-
osition to he placed.on a comnnercial basis-to suit Vie-

7

. the catalyst has a considerably longer life than' with'

torian conditions, and the cost.of- produetion i§ inuch

- lower than any-previously publighed figures. The re-
port covers both the Fischer process, which is highly.

mechanized and involves. low labor' costs, and coal. .

hydrogenation; which is at present producing greater
quantities of: oil. .- . - : -

817, - . Production’ of Oil From Coal’ by the

- Fischer-Tropsch Process. Vol 158,:1939, pp. 865-868:

" ‘Reviews histors of Fischer-Tropsch process and di
".in the production.of the synthesis
to produce synthesis gas immedi
gas by suitable treatment in a-cracking plant. At -the

is ‘promoted, the coke-oven gas being used for the
production of motor fuel-while the-COx necessary for
the conversion of thé coke-oven gas can be produced

.+ by blast-furnace gas, as this waste gas is frée from $
“compounds because the blast-furnace is free from S.

ing plant with water gas, the latter being produced

The coke-oven gas is freed from H.S before its conver-
sion, and the finished synthesis gas, therefore, only .
needs-to be freed from organic S ¢ompounds. .. Alter-
iatively, coke-oven gas can be transformed in a crack-

cusses temperature control, caralrsts,.and fuels used
gas. Itis possible .
ely from coke-oven -

same time, the-heating of coke ovens by low-grade gas -

-.from the waste gases of a coke-ovén battery heated’

.7 Processes;~ Vol: 172, 1946, p. 589.

.

" the normal pressure operation, in fact as much as 7

times as long. The products obtained by this new
method are not used directly either as motor or Diesel
fuels but are eracked or polymerized by well known
and existing methods. The condensible hydrocarbons
consist mainly of propane-butane mixtures and are
similar in composition to the Calor gas sold in this
country for country-house lghting and heatinz. The
octane number of the Fischer-Tropsch motor spirit is
similar to that of straight petrol, as wonld be expected
from the similarity in composition. - The olefins from
the Fischer-Tropseh process produce lubricants of a
very high grade. They are adjustable to such an ex-
tent tlint lubricating oils suitable for any purpose
shatever can.be produced synthetically.’

618. . Robinson-Bindley- Process. Vol. 139,
1939, p, 203 ; Chem. Trade Jour., vol. 104, 1039, p. 200,

Syathetic Oils, Ltd., bas issuned a report on a test
yun of the company plant at Bedlay for piroducing
nhydrocarbon oils from blue wafer gas.. The test. sub-
stantiates the results obtained by the company’s tech-
nicians in o pilot plant. at the research. station at

. Epsom. According to the report, the yield of ails dur-

jng the trial was equivalent to 0.8501 gal. for every
1,000 cn. fr. of gas put through the plant, but.a new

605. Thyssen-Galocsy Comﬁlete Gasificati by blowing a_water-gas generator wi ix . & ¢ N N s jus vi ings

- WO P fvnghD asiication & : ator with a mixture of. . Research Assoc., Monthly Bull., vol, 3, No. 1, Abs. method bas just been devised that should bring the

DProcess.  Vol. §, 1946, pp. 106-107. . Steam and coke-oven gas.” For example, if 10 cu. ft, - © s082. . i . ) i vield up to niore than 1 gal. .per 1,000 cu. ft. of gas
o It appears from' the report that several

throughput.
programs of treatment of ¢rude oils can be employed,

“which would mean that the products could, to some

extent, be varied so as fo meet current market condi-
tions. The amounts of motor spirit, diesel, and other

conclusive gas and'18 1b. of stedm were used A s
: ; . : .‘ L s S ,000-ton unit.. It is thought that the.costs could- A . L K
©. 606 ——, Winkler Gasification Process: Vol S, & oo .. Developments in South’ Africa. Vol be ’;e%?igeg consideribly if the oil is produced in con- -  0ils that can be produced from the crude ol dre some-
1046, pp. A5FUIGR, oo et oo (VRS 156, 1088, p. 820, . e e T - junction with the existing electricity and briguet works. what silnilar to those obtained from natural petroleu,
- - : has 2 Dbut the.quality of sone of the oils.is much better. One .

‘program of ‘treatment mentiened:in the-report -shows.
that néarly 30% of the total'crutle produets can be
converted .inte’ motor spirit_and 40% into diesel oil,
and by another programy; nearly 40% of niotor spirit
and more than 40% of very high-class kerosine can
be obtained. ~The motor- spirit contains only 0.09%
S, which is.well ‘within the Air Ministry's require-
ments. Moreover, the actual and potential gum 1is less
‘than half that stipulated in the Air Ministry's speci-

fication for aviation fuels.” The motor spirit, after’ -

_ certain normal and well .establishied freatment, com-

* pares-most favorably with No. 1 grade motor spirits.

- The diesel oil and Kerosine are said to be vastly supe- " -

rior to any such oils on the market. “Lubricating and
transformer -oils ‘ean be obtained also from ‘the syn-

thetic crude ‘oil. - Xt was found. after the trial.that:

. ihe activity of the catalyst had not’_begnjmlxairgd. C

619, . German - Fischer-Tropsch-'and - Allied

L Brief review of information-digested from the CIOS

reports on process development in:the Fischer-Tropsch
" synthesis. - The Lurgh Gesellschaft had been given all

rights for the construetion of future plants, and theii* ¢
vesearch staff had developed and-patented the recircu-.
< -Intion-of synthesis gas; pressure:gasification, and the ..

“use of Fe catalysts. The advantages are stated to be:

- . higher gas velocity and easier heat control; no hydro-

; 'CCdLE, W.A. Sce abs. 178a, N

08. COLLIERY - ENGINELRING. Gasifing’ Run-of-Mina -

.- Coal. 'Vol. 20, 1943, pp.1237'—23sf ;;gg R of-Mine, -
Describes the Wintersliall-Sehmalfeldt casi

i ihes t } ‘shall-§ 1t - gasification::

gggiess m W ]11c¥1 synfhesxs gas is made from raw brown : -

609. ——.. 'Wintershall-Schmalfeldt Wuter-Gds Pro;:- . D

ess. Vol. 23, March 1946, pp; 6970, 72 C Rans . ‘ g s
. Description with diag’ra" zl')of tll’o' = : _ Report presented by the Société des produits
- producing Senthests Cigr! \ the waterg-gas: plant chimiques Courridres-Kuhlmann, a- subsidi > of the
it pasis gb row(x)f cl:)e ls}'ixlthetic-ml works at! Mines de Courridres and établ'is;éﬁ:entls "?{ﬁfhlzmnﬁ‘ %
) : ? o al is ‘used containing s mentions that in 1938 the plant for the produetion Of,

gm, of hydrocarbons per’

in a water-gas plant by the gasification of coke with O:
and steam continuously. Thé Fischer-Tropsch process:
has been operated recently at.pressures around 10 atm..
In this way, the yield has been-increased about 25-30%2,
mainly owing to an increase in..the parafiin .yield.
‘This opergtion is nmow.-known 'as “medium-pressure
synthesis,” and the gas and contact material used are
€xacly the same as those used for normal-pressure
synthesis, .Below a pressure.of 20 atm. there is né
appreciable formation .of oxygenated compounds such
as fatty acids.. With the medium-pressure synthesis, -

m:® of synthesis gas. 2 years. ago- i 2

ynthe 2as, 2 ) . ago the yield stood at:
100-150 gm: per m.2,.but this has heen increased and is
now staated fo. hare reached the figure of 120-130 gm
per m.*, -Part of the. product must be cracked in order |,
‘to'reduce the knocking properties of the fuel.: .~ - < - .
vFisgh_er Process, France. ' Vol. 159, 1939,

_zeracking by- the ‘high .CO : H. ratio, giving: less CHy .
-and less C. T
6192, CoLTEN, O.A., AND Joxxarp, A, Aliphatic Cher--" |
. jeals, Advances Chem. Ser. 5, 1951, pp. 287-298; .-

A

Chem. Abs., vol.'45, 1951,.p. 10,560. -~ . .
"« Developments of the past 25 yr. are reviewed. Among
- the more recent developments are the direct oxidation

. hols; partial combustion of CHi to produce C-H:; 'gnd .

_genation of:olefins to ‘paraffins; and suppression .of . -

of hydroearbons to produce aldelivdes, acids and alco-: e




" the Fischer-Tropsch and Oxo synthesis to yield oxy~
genated chemicals,
Coxrarorp, D. J. Sce abs. 1195.
620. CousUsTION. Fischer-Tropsch Process in United

States. Vol. 14, No. 2, 1942, p. 44,

New research has been authorized by Congress. This
process has certain advantages over the Bergius proc-
ess. The output of the latter is a liquid that requires
further refining, whereas the Fischer-Tropsch process

yields a number of separated fuel and lubricant prod- -

uets directly. It also réquires less precision machinery
and is economically practicable in smaller units. about
30,000 tons annually compared with 150,000 tons for the
Bergius process. Both processes vield about 1 ton or
betwe?n 250-300 gal. of liquid products from -3 tons
of coal.

621, COMPAGNIE GENERALE CONSTRUCTION Fours, [Ex-

perimental Station for Production of Towi Gas and .

of Syntbesis Gas -From Lignites of Faveau Basin.]
_ Cahier 81; Fuel Abs, vol. 3, abs. 4703, 1049.-

This plant at Digoin consists of 1 full-scale unit of
Woodall-Duckham continuous vertical retorts. The
lignite contains §.5-09; moisture, 14.4% ash, 46% vola-
tiles, and 54% fixe@ C on the dry ash-free basis. When
making s¥nthesis gas the central-gas offtake was nsed,
The production of rown gas was 350 m./long ton or
12,560 cu. ft./ton at 4.000 calories or 420 B. t. w./cu. ft.
The production of Syngaz was 1,030 m.? or 36,9350 cu.
ft./ton at 2,900 calories or 300 B. t. u./cu. ft. The
Syngaz was required to have a ratio CO : H:=2 : 1 and
as little CH, as possible. The composition of town gas
was: C6,25.7%;
position.of Syngaz was: CO, 27.0% ; H., 54.

2%e;

and

CH,, 3.2%.. This satisfactory result is-atrributed to.the -

central offtake giving imaximum eracking of CH, and
an'increase in steiiming from 8 t0 32%.: - :

622, CoxCANNON,'C.'C.. aXD SWIFT. A. H. Woild Chem-"

ical Developments in 1937., U. S, Department of Com-

merce, Bureau of Foreign and Domestie Commerce, .
“Trade Promotion Series 177, 1938, pp. 52-33.° -

In 1937, Germany was able to supply over one-half of )

' its requirements’ of -light motor fuel from domestic -

soureces. 3. large new synthetic-gasoline plants were
brought into production, and 10 smaller ones were con-
structed. - The 1st large-scale commercial plant for pro-
ducing syntheticfatty acid by the oxidation of paraffin
hiydrocarbons began operations-in the latter part of
1937 with a capacity of 20,000 metric-tons/yr.; 2 addi-

" tional plants of-like cdpacity. are under construction.: -
When in full operation these 3.plants will supply 25% .

of the soap industry's requirements of fatty acid, esti-
" mated at 250,000 tons.. . o

' 623, Coxway; Ji'J.” Equipment for Low~Cb§tQ.\'ygéﬁ o

‘Production.. Petroleum Meeting, Am. -Soc.. Mech.
vol. 2,
No. .6,

. Eng., Tulsa, Oct. 7, 1046 ; Petrol. Processing,

=y

U 1947, ppy113-114; ‘Petrol. Refiner,. vol.
,1947, pp. 557-561. : :

" .“Process,(levelohp‘ed by Hydrocarbon Researcl‘l,yhxe,., for-
' production-of O:and the 2,000-ton/day plant now under
. construction as part of the synthetic fuel installation

of Carthage Hrdrocol at Brownsville, Tex., are de- )

seribed. - The plant will provide 48,000,000 cu, ft. of 95%
purity O:/day at a cost'of $0.05/1,000 cn. £t inéluding
amortization in 15 yr., maintenance at 29 of the capital
investment, and. operating labor at $2.00/br., but ex-
‘cluding power and ‘ater costS as these are: both Dby-

products of the process.’ O.1is separated from the air by, -

new developments that treat the air as a binary mix-
ture of N: and O.; removing the latter by fractionation.
The operations involved consist essentially of compres-

sion, heat exchange, refrigeration, and fractionation, as - -

shown by a flowsheet. -An estimate of the proportional
effect of certain major. cost items on the-cost-of manu--

BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS'*AﬁD RELATED PROCESSES

39.4% : and CH,, 16.8%. The com-"

“+ sumed by von Karman in his analogy between:the trans:

. man -analogy agrees with the experimental results I

" case of nonsymmetric teniperature distributions, Th

" ment, and further study of thermal transfers of energy.
by these and related methods should permit ultimatel ]

factured O is indicated. It is seen that a power cost of

$0.05/kw.-hr. accounts for about 639% of the cost of Q..

The advent of cheap O: opens up possibilities for its

large-scale use in 6 fields: Partial oxidation of Ihydro-

carbon gases; gasification of coal; heavy chemical ip.

dustries; iron and steel manufacture ; nonferrous metal
industry ; and mining, :
Coxway, M. J. Sce abs. 1619,

624. Coox, G. A. Possibilities of Pawer Alcohol and

. Certain Other Fuels in Australia. Australia Caouncil

. Sei. Ind. Research, Bull. 33, 1927, pp. 7-106; Chem,

Abs., vol, 22, 1928, p. 492, B :

Possibilities are discussed of manufacturing EtOH in

Australia from cellulosic materials: Sawdust, wood,

sulfite waste liquors, and straw husks.. Describes the

known processes of making EtOH from CH, and C.H,,

MeOH from CO--H: and the Synthol and Syathin of F,

Fischer. ) -

625, ('00PERMAN,  J,, Davis, J. D., SEYMoUR, W.. AxD
Ruexes, W, L. Lurgi Process for Complete Gasifica-
tion of Coals With Steam and Oxygen Under Dres-

- sure. - Bureau.of Mines Bull, 498, 1951, 3% pp.

An invesrigation was made, in an apparatus clusely
simulating that used in industrial-scale operation, to
determine.the proper fuels and operating conditions to
be used in carrying out the Lurgi process of gagifica:
tion. It wag found that caking ¢oals cannot he gasified,
but noncaking fuels, such as anthracite and low- and
high-teinperature ¢okes can be completely. gasified in 2 -

Lurgi apparatus with the production of a CO.-free fuel .

gas of about 410 B. t. u./cu. ft. heating value., Low-

temperature coke or. char can be made from bituminous

coals in varfous ways, particularly ‘in batchés in a’

rotating retort. By passing the Lurki gas, properly

‘purified” from S, over a. Ni methanization ‘caralysn a

‘synthesis-gas of about 950 B, t. w./cu; ft. was obtained. Y

‘-after scrubbing. out.the’ CO.. :The catalyst. wis. the

British Gas Research Board type made by precipitating '

100 parts by weight of- Ni(NOi)s, 20 Mn(NOs)s, 13.6

AL(NOs)s, 25 chind clay with 97 K-COsand reducing for

2 hr with H. at 400° and 800 p.'s. i. Diagram and flow

sheet of the apparatus are shown. :

COQUELLE,-Q:  Scc abs. 189, ‘

626. Comrcorax, W. H., RoUvnENUSH, B., AXD §46E, B. H
- Temperature Gradients in Turbulent Gas Streams.
-Preliminary Studles. ‘hem. Eng. Progress, vol. 43,
- 1947, pp. 135-142,° - . . o
~Equipment is described that permits measurement of,
-the temperature-and velocity distribution in an-air:
stream with' essentially 2-dimensional«low. characteris
_ties. Preliminary results, including data describing.
the temperature and veloecity distribution, heat trans:
fer.from- the: wall, ‘and-shearing stress, are:submit
for T different sets of conditions.” The data indicate
_that, within the acecuracy of measurément; the eddy
viscosity and eddy conductivity are equal, as was as

fer of momentum and tlie thermal transfer of energ
The over-all heat-transfer rate -predicted by the Kar

the case of a srmmetrical témperature distribution:

_ However, significant divergences from the heat-transfel

rates predicted by the analogy.were experieticed in the

results presented are of a preliminary nature and no

" of sufficient ‘extent to permit the experimental une

b EgA ke
tainty to'be established definitely.. The detailed study_‘;}“i
of temperature and velocity distribution togéther witl
the associated heat transfer and shearing stress per-
“mits & mieroscopic evaluation of the thermal transfer
of emergy through a turbulently flowing air strex o
The methods employed appear to be‘capable of refine®i&

- - LITERATURE

re accurate prediction of the rate of thermal
%rh:?n!sggrg ofc energyléor situatious where the tgnnsfers
‘of momentum can be predicted from the science of
fluid mechanies. 7
CORPINER, J. B. Sce abs, 33052, 3306.
.CorEY, R. C. - Scc abs. 810a, 2615. .
. CorxUAULT, P. [Adsorbed Phase on Catalysts.
Gz}our, chim, phrs, vol. 47, 1930, pp. 157-164; Chem,
Abs., vol. 44, 1950, p. 8§213. :
Kinetics of desorption of He., CO, CO:, and CH,from a
Ni-Al-Mn-kieselguhr Fischer-Tropsch catalyst reduced
in H, at 473° was measured on a sample (I) sealed off
at 450° immediately after reduction, on one (II) cooled

. from 475° to 173° and maintained 4 br, in H. at this

temperature, and on one (III) kept 113 hr. in H. at
175°. Evolution of gas from (II) with increase of

temperature is very similar to that from (III). The

. energy-of activation of desorption up to.200° is about

On both samples (I1) and (1)..the energy

19 Keal. at 450°

of activation of desorption is about 2 keal.

Evolved gas contained 73-1005, H:: the other compo-

pents were small amounts of CO;, CO, and CH. coming
from undecompose carbonates of the original eatalyst.
Composition of the gas evolved at each temperature is

given for all samples.

" Comperiy, R. Sce abs, 1135,
CorriGax, T. E. .Scc abs. 144a.

.. 628, Corsox, B. B. _Industr‘i;ll Catalysis. Jour. Chem. -

" "Technieal - Qil - Mission, > ol ‘
" methods of preparing and purifying synthesis gas by .0

Edueation, vol. 24, 1947, pp. 150-155. ',
Nontechnical account of synthesis of gasoline
- MeQH by the Fischer-Tropsch reaction. .
629, CotTON, E. Germany’s Fischer-Tropsch Process.
. Summary. of Latest.Developments and.- Operating -
Procedures. .Nat, Petrol, News, vol. 38, No, 23, 1946,
- pp. -R425-426, 428,-430, - 432—434; Chem.. Abs,,: vol,
© 42, 1948,p. 9112 ;- PB-12,613; 1946, 16 np.- A
Summary of the investigations Ly TUnited States
Discusses the commercial.

and

the water-gas process and the CH,-O:.process; the
preparation of the standard Co catalyst .(100C_o-
5ThO~SMg0-180-200 -kieselguhr) = by - precipitation
from  the -nitrates and its reduction in a stream- of

.--the actual ‘synthesis procedure and the products. ob-
_‘tained. Also included is some information on the gas

. - reeyele operation and-some detalls of the-development -
"“of 'the Fe catalyst. Theé latter is made by pasting Fe -

powder prepared by thermal decomposition of Fe car-

with H, at-800°-830° for-4 hr. An-interesting de--

. .recyele process in which @ gas is ecirculated over the-
catalyst and through a cooler at such a rate that th

. sure  of 300 p.'s. i, with a-gas-recycle ratio of 100 vol.
. of reeycle to 1°vol. of fresh feed; contact time in-the

bed, ofl-circulation process by which the heat of ve-
. -action is removed.by circulating a product cut of fixed
- boiling range over the catalyst.. The heat is reqqued
by raising the temperature of the oil “as well as by
partial vaporization of the ojl. - The process. operates
" at 20-25 atm. -and.250°-300° in the first stage and

ratio of CO : H:=359 : 45 is used. The throughput is

gas . (T5H25X:) at 460° and a space velocity of 8.800 - -
for- 40-60 min,; the trpe of reactors employed for
sboth the normal and medium-pressure processes; and .-

bonyl. with 1% of borax and forming-inte approxi- -
mately 1l-cm. cubes, which ‘are, sintered and reduced.

velopment in the use of the Fe catalyst is the hot-gas -

temperature ‘rise in the catalyst bed is limited to ai
- maximum of 10°. The reaction is carried out at.a pres-’

catalyst bed is*approximately 0.5-1 sec./pa.ss, with -
'gas velocity of about 1-‘m./seC.  Another interesting-.
development in the Wse of the Fe catalyst is the fixed-

280°-330°. in the second stage..” Synthesis gas with a~ -
controlled to yield 20-25"gm. of totalr product/l. of

ABSTRACTS. _7 9 .

cataylst/hr, The catalyst is the same as that used

in the hot-gas recyecle process.

Cotpray, R. See abs. 2720, 2721
CovFaLIK, F. Sce abs. 3187, .

630. Cotrry, C. [Study of Adsorption Phenomena by
Means of a Weak Magnetic Field.] Proc. Pure .—\13—
plied Chem. Internat. Cong. (London), vol. 11, 19-;%4,
Pp. 397109 (in French); Chem. Abs., vol. 44, 1930,

. . 5166. . . S
Review with 40 refs.

631. [Magnetic Measurements Applied to Ad-

~ sorption,] Compt. rend., vol. 230, 1950, pp. T45-747;

Chem, Abs., vol, 44, 1950, p. 5G61.

Adsorption of H:0 and air on activated chm_-cg:.xl was
studied by measuring the magnetic susceptibility. of
the adsorbent containing air and H.0.. The value for. .
‘pure H:0, —0.72X10-°, was found constait for ad.-
sorbed H:0 also. The value for air, --21.16X10-,

" decreased slowly to +14.94X20" ar20°. .

632. .- [On the Evolution of the Magnetic Prop-

- erties of Oxygen Adsorbed on Activated Charcoal
Which Has been Activated in a Vacuum at Elevated
Temperatures.] Compt. rend., vol. 23¢,' 1950, pp.
1588-1389 ; Chem. Abs., vol. 44, 1930, p. 10, 403,

The coefficient of magmetization was calculated for

" 0: adsorbed on eliarcoal activited in a vacuum and at

-.elevated temperatures. This same, measurement hqd

Dbeen -previously carried out on charcoal activated in
a vacuum in the cold, In this experiment the charcoal
- was activated in a vacuum of 0.02 mm. for 6 hr. at. .
900°. When-this charcoal was put into contact with
Q:, the adsorption was accompanied by the release of -
- a great amount of heat, 3.6 cal;: This was-attributed
- to the formation of CO..: Ir:was found that the de-
" crease in the paramagnetism is of the same order for -
.- C that has been activated either in the cold or at high .-
-:' temperatures: . F
COUSSEMANT, F. Sece abs: 1648.
.- Cowar, M. DI Sce abs, 2304, 2305, .-
~7 Cowarp, H. F. Scec abs. 292, 293, 294. ) o
633. Cowarp, H.'F., ANXD WiLsox, S. P. ~Equilibrium---
. in the System. -Carbon, Hydrogen, and Methane.
“1 Jour. Chem. Soc., vol. :115. 1919, pp. 13801387
. Chem. Abs.,, vol. 14, 1920, p. 1521. .

Synthesis of CH, from its elements was achieved by."
- Bone-and 'Jerdan :(abs. 296) and confirmed by P:one T
. .and Coward: (abs. 293) ; the decomposition of CH. into..- .
C and H: was demonstrated by Bone and Coward -
(abs. 294} . - Equilibrium in the svstem C + 2H..= CH;":
‘at. 1,000°-1,200° showed -that the mixture ~con.ta1ue(13 :
approximately 1% .of CH,. The. present_ experiments- - -
..were carried out in the apparatus described by Bone
and Coward, the gaseous products being passgd sev’ergll.; Ny

- times. through the heated porcelain. tube until analysis *
indicated that equilibrinm was reached. -The % com-
positions of the eguilibrium .mixtures of CH. ang Ha.

* were respectively & At 1,100°,-0.6'and 99.4 ; at 1,000°, 1
and 98.9; at 850°, 2.5 and 97.5. Calculation of the
heat. of .combustion of CH. from_the experimental:
values, using ‘the: integrated form of;the_ equation-
s d.16g E/dT=—Q/RT? gives 18,000 cal,; with a -Dos-
sible error of 2,000 cal. "Equijlibrium was reached both.
I+ by synthesis and- decomposition.-” The use of Ni ox Pt
" as ‘catalystiwas advantageous at‘the lower tempera- - |
tures, the gases showing:practically constant composi- |
tion after the 2@ passage.” A steady production of CO -
|
|
|
|
|

.. 'was noted, due to’a side reaction between H:0 vapor, -

634, Oraxe, J. B. Development - of the Synthetic’
Ammonia.Industry in the United States.. In‘d. Eng.

" Chem., vol. 22,1930, pp. 795-799 ;. Chem. Abs., vol. 24,

. 1930, p.4339. ... - L -
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Data are also given on the production, '
of synthetic MeOH. r o, cost, and use
635. CRA.\:GLE, J., AND SUCKSMITH,
Analysis of Iron-Carbon Alloys. Tempering of
Martensite and Retained Austenite. = Jour. Iron
Steel Inst. (London), vol. 168, 1951, pp. 141-151;
Chem. Abs., vol. 43, 1951. p. 6559 :
Pure Fe-C alloys were austenitized and quench
3 aus ed
convert them to martensite. Magnetic ar?alysis iné?—
cates that hexagonal Fe carbide is present in the 1st
tempering stage (100°-C.) ; its Curie point may be eon-

W. Magnetic

* siderably lower-than 880° C., and its composition may

differ from ¥e.C. The 2d tempering stage {150°-

200° C.) is characterized by .the absen
20 y 8T A absence of retained
austenite (which decomposes into the same products -

that were formed in the 1st stage) and by
: St S8 : ¥ the appear--
ance, above 200° C., of a small amount of cemlef]tire.
':Ehe shapes of the_tl)ermomagnetic curves of specimens
in the 3d stage (:200"-'350‘7 C.) suggest the presence of a
cnyb;de mth‘px‘jqpemes similay to Hiigg carbide., To
s}:;;:tn{)ate _ﬂns ({arhidgo completely. the -temperature
L be raised above 500° C. where the g ining
carhide is cementite. E e ol 1emamm?
Crawrorp, R. 3I. Scc abs, 2154, 2155,
*636. Crawrorp, V, A, axp TomprINS. F. C. A
. LV, AL, Ad ) ~s., F. C. Adsurp-
tion of Gases Sulfur Divxide, Ammonia, Carbon 1;11)
oxide, -and Nitrous " Oxide on Barium
Crys_t:al"s. Trans, Faraday Soc.. vol. 44, 1948, pp.
695-708; Chem. Absi. vol 48..1049, p. 2485. - -
Adsorption was determined between —78° an
1 3 —78° and 119°,
and it was reversible and complete within 3 min. of sas
admission at all femperatures.  The Brunauer-Emmett-.
Teller plots are linear except at low préssures (),

. where departures were anticipated. The v
4 . e volume agd-
- -sorbed tends. to. be too small at hizh pressure (p). in

. Abs..1939, B, D, 1097; C
- 9606. . P " ghe.

-—-keeping with- the: decrease in the heat-of adsorption.

The latter was derermined by use of i
The latte: S by ous the Clausins-
Clapesron and the B:'E. T. 'equations.. The ‘decrease :

- of heats with coverage found by experiment ig com-"

_pared with those expected theoretically.. Variation i
v S’ ¢ ally. - Variation in
adsorptxpu potential over the crystal surfaces was cal-
g}xslgégg :in gn,nmt)ﬁoximme manner and the significance’
ed from the viewpoint of the applicabili
the B, E.'T. multilayer theory.: . pphc*xpxhty Of'
637. CraXxrorp, 8. R. Reactions of the Fis :
FomD, 3. R. 3 R scher-Tropsch
Process.. Fischer-Tropsch Synthesis of Bydrolzar-”

-bons and Some Related Reactions. ' Trans. Faraday - '

Soc., vol. 35, 1939, pp. 946-955, 966-967 ; -Bre
, . -pp. ¢ , 966-967 ; -Brennstoff- -
Chem., vol. .20, 1939, pp.’ 263-270; British Chgin'.

“"At the. temper}ituré of the ,Fiséher synthesis ( f;'2070°7) s

this reaction is always slower than the reducti .
] 1 vay uction of

the" Co:C. by H. at the same temperature, IWith CO -
and H. the catalyst fornis Co.0+H-O and this reaction

is faster than the reduction of the carbide by H: under .

the synthesis conditions. When oils are

¥D 5 e ions, W produced by

ﬂze ..F‘ischer syntl;esxs,* the 0-p-B: con\'ersilon is - inhib-
ed; when CH; is the product of the syntliesis, the

o-p-conversion occurs-freely: - This shows: the presence

" - of chemisorbed H on the catalyst surface in thelatter’

case but not in the former. The water-gas r i

. - eactio:
;uns parallel to the o-p-H: conversion. It 15 inhibitelcll
urh}g oil formation- as is also the hydrogenation-:
cracking of paraffin. hydrocarbons on the‘catn]ystf

. Theoretical deductions are made starting with the as-

sumptionthat the first step in the syuthesis i
alternate formation and reduction of Co.C'to g\']es Ctge

-groups. Subsequent presence of chemisorbed H- yields -

CH;, while the Jack of chemisorbed H. allows- :
g;gups to ’link up-to give long chains. 8 o“sitfhe CH:
3, . ‘Function of the Promoters in the 5
}ysts for {lie Fischer-Tropsch Synthesis." '1‘(1:'::18&.

Fluoride -

Abs,, 'volL 88,1939, p.

B > GRAPHY 'OF FISPHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

- Faraday Soc., vol. 42, 1946 . 580-5 5
e I,’ o 2 46, Pp. 580-585; Chem. Abs,,
Determinations were made on 5 catalyst: ;
which of these should be the most effeétivi ‘;c;ltlzitalig!:
for the Fischer-Tropsch synthesis. The 5 catalysts
were: (1) Co; (2) Co~Th0:1007 18; (3) Co-kieselguhy
1:1; (_4) Co-ThO.kieselguhr 100 : I8 : 100: (3) Co~
- ThQe-kieselguhr 100 : 21 : 100. They were all pre-
pared from solutions of the nitrates of Co and Th, with
addition o.f kieselguhr, Ly precipitation with E.CO.
and reduction by H. at 375°. Both the initial fast am;
the ﬁ;ml slow rate of carbide formation by the reac-
tion 2C0+-2Co=Co0.C4-CO: was promoted most effec-
tively by (2) followed by (4) and (3), the latter much
more slowly-than (4). ThO: and kieselgulir are found
to be strong promoters for the reduction of Co.C by H,
Of all the catalysts used, with the exception of (1)"
(4) gave by far the slowest rate of reduetion of the
carh}de and, thus, has both a relatively slow rate of
caljhxdg reduction and a relatively fast rate of carbide
formation. confirming the previously expressed view
abont the mechanism of the Fischer-Tropsch reaction
accordmg to which the rate of formation of carbide by
the reacrion 2C0+H.4-CO=Co.C+H:0 must be faster
than the reduction of the carbide to allow for the

accumulation of surface carbide during the reicrion, -
and the consequent exclusion of chemisorbed Ha from

‘the surface if oils dre to e for: HE G

he surfy ils g rmed: (2) ‘has a1 very
. In;:zlx rate of carbide formation but is not a good Fischer-
Tropsch catalyst beciiuse it shows too high a rate of

carbide reduction; (5) is poor in 2 respects.. Its rate

of carbide formation is slow compared with-th

‘ { e normal
active Fischer-Tropseh catalyst, and its r: f earbi
reduction is high. S = e l'tt rate of carbide.
639.
- action.

ST G805 Chemy Abs),vol. 41; 1947, 1. 262, -

The theory of the Fischer-Tropsch reaction has been

“"proposed. in'‘which ‘hydrocarbon oils are syithes :
] ch b s are synthesized . -
from a sultable mixture of CO and H: over a Co catalyst

‘when the Co in the catalyst surface is in the form of

.- the carbide Co:C, and the Co it the uncombined form .

.gives CH,. allows the water-gas-shift reacti 3
S 7 S-8 action to take
place, and is-active for the hydrogenation 'crackiné of

‘ydrocarbons.  The formation of hizher hydroearbons - 3

must be examined in greater detail to see whether the

‘ results-of the synthesis can be accounted for by the
> dbove mechanism. - When synthesis gas (CO-‘{-:Zﬁ:) is

-passed over the catalyst (100 Co+6 ThO-+12 Mg04200 -

- kieselgubr) at 185°, it is found that the yield of liqui
= 2. 9 AL AR -Lhe 3 id
“hydrocarbois and the amount of CO. formed, bo’thq' ex- -

pressed in gm. per:N m.’ of synthesis gas, change with-

" €0 rencts slowly. with the catalyst to form CoiC, bup, . = Loruge of synthesis-gas rate.  The oil sield is a maxi-

mum for a rate of about 1.1, per gm.’Co per hr. and
falls off for higher and lower ratég;? :and"%he }1]n'iou!;1t,
of CO: formed is small for rates higher than the above
-but inereases rapidly at smailer gas'rates.” At low' gas
ratesoil synthesis oceurs only on the front part of

<. the catalyst bed where the Co of the catalyst is Jargely

~converted to carbide and ‘there is little chemisorbed He.

“The rest of the catalyst bed, where. oil synth i

- The res atalyst | . 3 esis is not

taking place actively, is reiatively free from carbide

-and; therefore available for the water-gas-shift reac-
tion, Further, the small amount of CO: produced at

the maximum gas: rate-for oil produection shows that

".the-formation of CO. and the oil-forming reaction do

not occur simultanecusly as 200-+2H.=CO0.+—CH:

. “but the former is separate and occurs later. The oi
] tl [ £ 2 < 3 e oil-
~forming reaction must, therefore, be CO-+2H,=H.0-+

—CHq, followed,-when conditions permit, by the water-

. gas-shift reaction.. Variation in the oil rield with the

synthesis gas rate is also explained very simply on
this basis. At a gas rate of 1 1 per gm..Co I?ei br.

- ..the entire catalyst is actively synthesizing oi
. X ] ¥ z oil. At
'higher gas rates the oil yield decreases astla)e contact

Mechanism of the Fischer-Tropseli Re- . .
Trans. Faraday. Soc.:vol.-42; 1046, pp. 576- -

- when it Teacts with Co metal. ~ In"both” cases the GO

~faétors of temperature, time; -and H .
Deterioration of the catalyst dur- -
both atmosphberic and medium pres- ..

. sure appears to be mainly the result of wax formation  *

time of the gas with the catalyst diminishes, and the
synthesis is not completed. At lower gas rates, -the
synthesis is completed on the first part of the catalyst
ped and the oil formed there ‘passes over the uncar-
pided second portion of the bed covered by chemi~
sorbed Hs, and is hydrogenated-cracked with formation

_of CH. . E
640. . Chemistry of the Fischer-Tropsch Syn-
thesis. Fuel, vol. 26, No. 5, 1947, pp. 119-123 ; Chem.

Abs., vol. 42, 1848, p. 787. -

Paper read before the Ilth International Congress
of Pure and Applied Chemistry, The best catalyst for
the Fischer-Tropsch synthesis reaction is. 100 Co : &~
ThO : § MgO : 200 kieselgubr, in which the ThO and
the MgO play only a minor role, the Co and the
kieselguhr being the active components. The kiesel-
guhr has two functions both of which are important:
To insure that the reduced Co is produced and main-

tained in an exceedingly finely divided form: and to

. establish and maintain the porosity of the individuoal

catalyst granules.. It is believed that the catalyst is
pot a mixture of these two constituents' but rather
a chemical combination of the two. The fact that
these Co-kieselguhr preparations are much more dif-
fienlt to reduce than Co-carbonate alone is a further
indication of chemical interaction and. in particular,

. of silieate formation. The importance of the 2d func-
* tion of kieselguhr is seéen in, connéction with the re-
*-moval of the synthesis products from the catalyst and

with maintaining the catalyst surfaces in a receptive
state: Active catalysts do not consist of bulk metallic
Co with the normal lattice but rather with layers of

. .Co atoms having an arrangement based on the strue-

ture of Co silieate, ordinary Co’ carbide thus playing.
no part in the reaction: When CO alone reacts with
" the reduced catalyst; the reaction is much faster than

is first chemisorbed on a Co atom, and the O atom s~

removed by reaction with a second molecule, of CO,

Jeaving a chemisorbéd G atom. In . the-case of bulk :
~ carbide very little CO can react in this way, and the

. rate is then determined -by. the rate of diffusion of

the chemisorbed’ C atonis into. the interior- of the lat-
tice to give Co carbide. In the-case of the catalyst,
on the other hand, nearly-all the Co_atoms nre_»-ﬁ’ail-
able in the surface for réaction with CO‘so'th‘fi‘t the
rate of reaction is fast, and the final result is’an array. -
of -chemisorbed C atoms. If CHiis added \io the mix-,
ture of CO and H:, not only is'the normal fgrmation of -
CH, by the synthesis entirely suppressed; but -some of

. .- the added CH. enters intg the reaction and polymerizes

witli. the CH: groups. on’.the catalyst surface to give .
higher hydrocarbons.- This effect has also’ been ob-"-
- served in synthesis in-2 -stages; it is believed that this
effect 'is ‘due to formation of a polymerization-depoly-.
merization equilibrivm. -~ Ca . A
641. ., - Fischer-Tropsch Synthesis With Cobalt
* Catalysts.. Jour..Soc.*Chem. Ind., vol. 66, 1947, DD,
' 440-444; Chem..Abs., vol. 42,1948, n. 8648, . ’
-Summary .of more academic aspects of the, research
and development ‘work carried out'in Germany and
elsewhere- in- recent years...The composition and’
. method of preparation of the Co catalyst are described,
and the influence of the activators ThOs MnQ, and: "

MgO on the working of the catalyst is-discusséd.. The

-importance of kieselguhr as a carrier is emphasized,

and the 2 functions of maintaining'the Co in a finely - -

- divided form -after reditetion - and of preserving the
porosity- of.-the individual  granules are examined.

The reduction of the catalyst is”considered to be:the " Conl Preparation for Synthetic Liquid Fuels,

most crucial step in the entire process, and the 3
rates must be
“carefully observed.
ing synthesis at

293793°--54 T

LITERATURE ABSTRACTS

81

-on the catalyst granules, and. the rate of deterioration

can be closely correlated with the rite of deposition
of such waxes on the catalyst. It has been concluded
that ordinary Co carbide plays no part in the syn-
thesis reaction ; the Co atoms appear to be isolated and
do not form part of a Co lattice. Reaction by way of
chemisorbed C atoms, the so-called surface carbide,
however, is thought 10 givean array of interacting CH:
groups on the surface, and the - composition of the
products, which are obtained from this array, depends
on the conditions surrounding the conversion. Some
recent work has even tended to emphasize the idea
of a polymerization-depolmerization equilibrium.

- See abs. 1326, 1334, 1335, 1336. -
g42. Craxrorp, S. R, Axp Porr, A. [Reduction of
Catalysts With a Cobalt and Kieselguhr Base
Utilized in the Fischer-Tropsch Synthesis.] Jour.
chim. phys., vol. 47. 1850, pp. 233-257; Chem. Abs.,

. vol, 44, 1950, p. S056.

Catalysts having the composition Co: ThOs: MgO:
kieselguhr in the ratio 100:6:12: 200 were used.

" Phe most active catalyst was obtained by carrying out

the reduction at 400° in pure-dry H: at a flow rateof | -
6,000 vol./vol. of catalyst/hr. When H; saturated with -
H.O vapor at ro0m temperature was used for reduc-
tion, the surface area of the rediced portion of the
catalyst was slightly greater than that observed with
dry H:, but the amount of reduction was appreciably
less. The ¢ reduction of Co oXide after treatment with
dry H. under the above conditions was 29.8 at 300°,
53.2 at 350°, T1.2 at 400°, S1.3 at 450°, and 91.5 at 500°.°
A reduction temperature of 400° caused the least dim-:
inution of the surface area after vacuum treatment at )
450° for 4 br. A reduction in surface area from 229
m.2/gm. of Co to 180 m.*/gm. oceurred when the catalyst . -
was used in- synthesis. - Along with xray data; the -~

- diminution in surface qrea suggested that appreciable ©
" ngglomeration of Co-occurred during use of the catalyst. =

Catalysts were prepared in 5 different manners to-in-
. 'vestigate the role of the formation of a hydrosilicate on

“the reduction. Conditions favoring the formation of a. -+

hydrosilicate appreciably decreased the ease of reduc-.
- tion. . A eatalyst that was maintained at an elevated :
‘temperature - under ‘pressure in-an autoclave during -

preparation could not be reduced with B: at 800°. The -
_ minimum amount of reduction in surface area occurred
-under.conditions of catalyst: preparation that did not
- favoy formation of a hydrosilicate. -+ N R
648, , Craxrorp,-§. R., AND RipEaL, E. K. Mechanism .
of the 'Synihesis of Hydrocarbous From Water Gas.’
Jour. Chem, Soc., 1939, pp: 1604-1614 ;- British Chem. *
Abs., 1940, B, p.-S; Chem. Abs., yol 34, 1940, p. 1464,
" Experiments on the rates of formation and redoc-
‘tion of Co:C on Co-Th-kieselguhr catalysts ‘under
“various conditions indicate that the first step-in the

" Pischer-Tropsch . synthesis of hydrocarbons from CO:..

and H. is the reaction of these gases with the catalyst -
to give Co carbide.: As indicated by the o—p~H. con-
‘version, when carbide is reduced only CH. is formed.
and no higher hydrocarbons. Reduction by H: leads .
“\to formation of oils.; Curves-are given for the rates.of.
~‘the reactions between Co ‘and:CO,. between Co.C and:
H. on the Fischer catalyst, forthe energies of activation::
rof the reaction Co:0-+2H:, and for the total redction.
CO+2H,. It is concluded that; in order to obtain-oils,: -
. the conditions of the synthesis have-to be adjusted so. -
that only ‘very. few chemisorbed H, atoms are present.
on the catalyst surface.. - ) T e
644. CRENTZ, W, L., DOHERTT, J.D., sAND DONATH, ]L‘:M B.
in. .
Eng., Trans. Am. Inst. Min. and Met. Eng., vol. 187, "
1950, pp. 507-510. S
Principal washing problems in preparing coal for the
synthetie fuel industry may be stated as: (1) Ash re- -
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moval for the Bergius process; and (2) S removal for
the Fischer-Tropsch process. A study is made of the
effect of ash on oil losses during the elimination of the
nonliquefiable portions of the coal in the hydrogena-
tion process. The oil loss increases with ash content of
the coal and results in inereased consumption of coal,

H;, and power. Quantitatively, it is estimated that the

oil loss due to ash amounts to about g 1b. of oil for each

o of ashin 1 ton of the hydrogenated coal. Cost com-

parison is made of the ecoromic advantages resulting

from the use of 2.3% ash coal and a 6% ash coal in a

30,000 bbl./day hydrogenation plant. In the Fischer-

Tropseh process, the quantity of ash in the raw-coal

feed is not as critical as in the Bergius process. The

problem here is the amount of S that the syuthesis gas
contains, The economic advantage, however, lies with

the cleaning of the coal used to make synthesis gasto a

low S content if the S can be removed by mechanical

cleaning, It is estimated that it costs $1.15/ton of
gasified coal to remove S from synthesis gas when the
coal contains 3% §. Increase in the S content of the
coal from 8 to 5% wonld impose an additional cost of
$0.37/ton. : ‘ ]
CritTExDEN, E. D, Sce abs, 36, 3748, -

645. Crorr, C. M. ' Installation of Tower Gas Purifi-
ers. Inst. Gas Eng., Commun. and Repts., vol, 212,
1939, 18 pp.; Chiem, Abs.. vol. 33. 1930, p. G363, -
Thyssen-Lenze tower gas purifiers, the first of their

kind ‘in England. -as installed at the YWandsworth

Works, are described. The installation, eapaeity 10,-

000,000 cu. ft./day, consists of ¢ towers, together with

a stocking tower and’ stocking frame. The purifiers

have worked equally well from 14 capacity to 33¢% over-

load; ‘To date. the spent oxide has contained 44¢; pure
¢ 8. Costs are-about 34 those of the original-purifiers.

6452. CroMEaNS, J.-S. Hydrogenation and Hydrogen-

-olysis, Ind, Eng Chem., vol.#,-No. 9, 1052, p
2025-2086, - . - - ) }
Review of the literature and pafents occurring in

1951 on the Fiseher-Tropsch process and other processes

- involving hydrogenation. Bibliography of 323 refs. -
Cross, A. C. Sce abs. 3303.

CroweLy, J. H.  See abs. 2097, 3090.

Pp. -

Summary of Fischer-Tropsch process development is
given in which the essential features of the German
fixed-bed system, the hot-gas recycle and oil-circulation
processes, and the oil-slurry and fluidized-bed system
are briefly deseribed. Most of the pilot-plant experi-

mentation at the Bureau of Mines has been directed to. -

ward the development of the oil-circulation process
since a simple converter design could be used and Ppre-
cise operating control could be attained in such a S¥8-
tem. Several moderately successful experiments were
performed that employed a’ cooling-0il circulation
through a fixed catalyst bed.. However, shutdowns were
necessary after 8 or 4 months of synthesis beeause the
catalyst particles became cemented together and an ex.
cessive pressure drop developed across the catalyst bed,
This problem of eatalyst cementing was circumventeq
by emploring a moving-bed catalyst in which the lifting
action of the circulating oil was used to expand the cat.
alyst bed and keep the particles in motion. Details of

. induction and synthesis operations, operating data, an- - -

alyses of gas and liquid streams.’ tables of ealculated
Fields, and a typieal product distribution are given for
various experiments. Caleculations are made for a
2-stage process, with interstage serubbing of CO,, show-

ing the C3, Cz, and Cs yields, whicliconld be expected af

2-919 overall synthesis-gas conversion. o

648. Fischer-Tropseh -Ofl-Cireulation Proe-
-esses; . Ind. Eng Chem.,, vol. 42, No. 11, 1950, p.
2376-2384. : R . -

See abs. 647, .
CRUMLEY, P. Sec abs. 13264 S

649. CRUTCHFIELD, J. W.; AND Pruert, H; T. .Engineer- ;

‘ing Developments in Southwest Texas. Petrol. Eng,,
- 'vol, 18, No. 1, 1946, ‘pp. 208, 210; Chem. Abs., vol.
CALINT p 261 7 U T et e e

Brief account of the Caithage Hydrocol, Ine., develop-
ment- at.-Brownsyille 'utilizing -a - modified Fischer-
Tropsel: process.
cu ft. of dry-gas/day, vielding 3.84 and 0.7S gal. re- .
spectively. of gasoline and Diesél fuel/1,000 cu. ft. of
gas. Develapment of the process is traced with special
reference to the production of cheap O. and the con-

- version -of- CH, .into CO and H. by the direct reaction

646.-CrowELL, J. H., axp BENsox, H, B: Diract Evapo-

-rative Cooling in the Synthesis of -Liquid Hydroca’r-f‘f .
‘“bons’ From ‘Hydrogen and Carbon Monoxide, Am. !

* " Chem, Soc,, 111th Meeting Abs., 1047, p. 14 L

.. .. Brief summaries of the:German method for heat ré-

moval from the Fischer-Tropsch converter and of such * -~

developmental processes as the hot-gas recycle, the'oil
slurry, and. the fixed-bed oil-recyele processes.. The
_ early laboratory investigations by the Bureau of Mines
. upon the principle-of direct evaporative cooling of the
fixed bed are also describéd. ' In this method- oil is al-

lowed to trickle down over the catalyst bed, -and_the -

vaporization-of this oil removes the heat of the reaction.

The catalrst bed in the small unit was 3 in, diameter .

- and: 12.in. length. - Meéchanical ‘operation’ was very
_Smooth and-temperature control was quite satisfactory.
Construction and operation of a larger unit of the same

‘diameter but § ft. long is described in detail. Provi- ..

“slon was made for oil injection at various ‘points in the
column along with other improvements in design, : The
,producti\'itjy is currently about 1 gal. of primary prod-
. ~ngt_:/day and tabulated- data -are given for. products,
yields, and operating information Tor space ‘velocities
varying ffom 100 to 300. Future plans for study and
pilot-plant developnient are-discussed. -

647. CowELL, J. H., Bexsor, H. ‘E., Ferp, J. H.,, ixp
StorcH, H. H.  Fischer-Tropsch Pilot-Plant Studies: .

.ot Oil-Circulation Processes at Bureau of Mines. Am,
. Qh;ﬂ. Soc.,,, 117th Meeting Abs., March=April 1950,
5 3 A . A

of CH, and Q..+ - MR T

CrypER, D. 8. - See abs. 1103, ., - 7.
-+ CRYDER, D. S, AND FroLicE, P. K. . Catalyst for ;
*. the Formation of 'Aleohols From Carbon Monoxide
“‘and Hydrogen. - IV. Decomposition 'and -Synthesis

- of Methanol by Catalysts Composed’of Zine and <
7. Chromium Oxides. See abs, 1101, ° =~ . .-

. /650, ‘CUELLAR, F; T. Organic Bases and' Salts for the

Purification of Gas. Ion, vol. 5, 1945, pp. 755-760;
" Chem. Abs., vol. 41, 1947, p. 2863, PR

.o Review .of substances used in the removal of unde-

‘'sirable constituents of gases used in the synthesis of '

- NH,, the Fischer-synthesis, and hydrogenation. 12 refs. ;
'.:651, CunMINGS,-A. D, Oil From Coal: How Germany

' Synthesized Pétrol for War, - Discovery, vol. 9 Pebru-

ary 1948, pp.54-57; Fuel Abs.,.No. 3062, 1948,

. Two.  processes, hydrogenation and the Fischer-
‘Tropsch_synthesis, are .outlined. - The : Pintsch-Hille- i

' -brand, Wintershall-Schmalfeldt, and Winkler systems -
:for utilizing brown coal in the synthesis are deseribed,

. and the compositions of the gas mixtures from the 8

* are compared.
652. CURIE, P.

< vol. §,,1895, pp. 289-405, ) ;
653, CzERMAK, ‘A. . [Utilization by Processing of Low-

" [Magnetic -Propertiés of Materials at
‘Various Temperatures:]

- Grade Conls ‘As Well As Liquefaction of Coals.]
Montan. Rundschau, vol. 19, 1927, pp. 283-290,.309-
. 31%03;%7-344, and 371-375; Chem. Abs., vol. 21, 1927,
D. . A . - R

The plant will process 64,000,000 °

. Process. [ . .
" 657, DAMROHLER, ‘G.

Ann. ‘chim. pbys., Ser. T A

Outline of the chemical properties of C 3111(1 sgveml
geries of hydrocarbons is followed Ly .a discussion of
the methods for utilizing brown cgnls, Tump coal, and
Jignites, Effects upon the coal, its byproduets, and

‘ peating values are given of j:he following: Improve-
ments in byproduct oven design; drying of the coals
py applying steam under pressure; the Bertinierung

rocess ; the carburjzation or ;De}kesknmp method; and
the swelling processes. Deseriptions of these processes,
sectional diagrams of 4 Rolle-Oven installation, several

.o ) .
4, DAHM, —, [Influence of the Iron Content o
65Kieselguln- on the Properties of Catalysts for the
Hydrocarbon. Synthesix.] FIAT Reel_KﬁS). 1939,
frames 6,943-6,048; TOM Reel 206; PB 4().2?18.l
bject of the work was-to determine whether a.
fa?orjable influence on the course of the synthesis with
reeard to an important reduction in the formation of
cﬁ. can be obtained by extracting the Fe from jl_xe

Kkieselguhr used for catalysts. - The answer is negauve.

2 graphs. - ’ - :

g54a. Dale. B., Leacn, J. R., BECKETT, C. _\Y. AND
Jorxsrox, H. L. Suwrvey of the Scient_lﬁc Literature
on the Fischer-Tropseh Process. lelo.St;lte Tnir.
Research Foundation, Tech., Rept. Vroject RF-319,
1950, 78 pp. ; -

. Review with 47 refs. ) :

655. DaL PraTo, L. ¢ A
eral Oils Into Benzine.] Rass. min. met. chim., \'gl.
61, 1924, pp. 118-122, 153-158; vol. G’.f, 1925, pp. 12—~

- 145 Chém, Abs,, vol. 19, 1925, p. 1402, ~ .

General review of present developments in the ¢on- |

version of. oils to benzine by cracking, by heating under

pressure with Hz, and by catalstic decomposition-and -

of ‘aftempts to- syniliesize hydrdcarbons from H. and

©..CO: - Desecribes a1 new process developed by_Dal Prato,

. consisting of the catalytic .deconiposition of (':omple.\‘

. ‘molecules -of the heayy hydrocarbons to benzine and
gases and the catalytic synthesis. of these gases to
benzine.. Process does not'include hydrogenation.

- 656, . - [Syathetic Petroleum:] Rass. min, met.

‘chim., vol. 62, 1925, pp. 6467, 91-93, 11‘3711’6; Chem.-.

" Abs., vol. 19, 1925, p. 2878.. . ,

foels from' C, H:, and simple gaseous. compounds-of

. --these elements, including industrial preparation of il-

luminating gas, water gas, CHy and H:; polymerization
" "of CH,, C:Eﬁ, and _C—.H:; hydrogenation of C.H. and C

of Sabatier; Berthelot, Fischer, and Bergius and their '
- transformation. to -liquid h,\'g]rqcarlgons.; -oxidation of
CGand of CH. to liquid fuels Ly the Fischer process; and

synthesis ‘of petroleum by the Olivier and Bu;gepis

Dp. 16-28; Chem. Abs., vol, 39, 1945, p. 2689. :
x-The maximum .excess temperature, amgz.‘in a-sta-
tionary - catalyst grain during reaction is independ-

ent of the chemical reaction velocity, as well as the

adius of the grain and is determined solely by‘_the
heat of.reaction @, the internal diffusion coeficient

‘D¢, the internal thermal conduetivity A« and the ex- - '~
ernal concentrate ¢ of the reactaiits. -The following ™
- - €quation was derived:

7 Bz QD (€30} VA heTE B0

18 the equilibrium concentration of redetants and .oy
.18 “the  stoichiometric coefficient of constituent j.

Calculated 6me.. for SO: oxidation was 0.42°, for NHs -
Synthesis‘0.20° at 200 atm. and 0.57° at 1,000 atm,,
“for MeOH synthesis 1.0°, for butane synthesis from.

and H. 3.0°. This bebavior of an individual cata-

" 1y8t grain is quite different from that of a converter

e e . LITERATURE..ABSTRACTS

D

" tated by the same method.

[Transfornmation’ of Heavy Min- -

“homb and still’ better,” 75%, by -threefold oxidation.

- their molecular weights are not far-fiom that of
stearic acid. The Na salts are solids that foam freely.

' of acids made from mineral oils are liquids that foam .

[Excess_-fl‘emper‘,n_(jurei inCata- .-

.. 1yst Grains.] - Ztschr. - physik. Chem., vol. 193,1943, - <A - preliminary: treatment of the mineral oils for Te-

_-hydrocarbons increases the yields of fatty acids.

»:660.: DANCEWERTS, P. V... Abgorption by Simultaneous
< ... Diffgsion and-Chemical Reaction.. Trans, Faraday

- solid or liquid material into another. S
- 861. DANNEFELSER, W.~ [Knock Measurements on Syn- ™ -

tables of data obtained using different kinds of coals,
and manufacture and uses of producer gas and Grude-
kok are included. The distribution and econonmiics of
the petrolenm industries are discussed from the pa-
tional and wWorld standpoints. The -experiments of
Bergius and of Fischer in making liquid fuels from
coal are reviewed, and compared, and the importance
of these processes to couniries that do not possess
petrolenm fields is emphasized. Gives nuwber of vefs.
to recent articles on liquefaction. -

where chemical reaction velocity and dimensions of

the reaction vessel-are of importance, . .

658. Dad, P. [Synthetic Alcohols—Manufacture of
Synthetic Ethyl and Methyl Alcohol by the Mining
Company of Betliune.] -Mon. produits ¢him., vol. 11,
No. 114; pp. 1-5; Chem. Zentralh,, 1928, IT, p. 2208;
Chem. Abs, vol. 23, 1929, p. 4668, .
Report on synthetic manufacture of “EtOH. and

" MeOH from coke-oven gases, consisting ch;eﬂy of _H;
" CH,, C;H., CO, and N:. H: is separated by liquefaction

of the rest of the gases. C.H, CH, and CO can be sepa-
C.H, is converted into EtOH
by means of H-8Qs. A suitable misture of He, CO, and
N: serves for the synthesis of MeOH according to.the
equation: CO+2 Hy=CH:OQ. For this reaction a cata-
Iyst is used whose composition i$ kept secret. NH;
_is synthesized from the remaining mixture of H: and
N.. Itis still more advantageous to make MeOH from
water gas. MeOH should have.a promising future
beecause it is an excellent motor fuel.

659, DXxi1X, N., AXp BOLTUS-GORUNEANT, M.  [Prep-

‘paration of the Higher Fatty Acids From Mineral -
“Oil and Parafiin by Oxidation With Air at Ordindry
““and at High Pressures With and Without Catalysts.)
- Bul. Chim. Soc, Roménit -Stiinte. vol. 31." 1929, pp.
"7 133-200; British Chem..Abs., 1932,:B, p. 790; Chem. . -

Abs., vol. 24, 1930, p. 2282, . . AR
“Detailed review of the liferature from- 1835, At

. ‘ordinary -pressure- the  oxidation of paraffin in the

presence of Cu gave solid fatty acids, while minér:_q
oil rielded only semisolid fatty acids resembling humi¢
_acids. Only the acids from paraffin.can have practical

. " soo ot ouS 0 b gpplication, - Oxidation: at ordinary temperature pro- i
Describes processes for synthesizing hydrocarbon

duces colored, malodorous byproducts and hydroxy

- acids, which diminish the value of the Na soaps. Bet- -~
_ter yields, 58%, were obtained by repeating the oxida-  ~;

1tip’n of the paraffin at inereased.pressure in the Bergius o

The fatty acids .are-- colorless. and -odorless, -and-

.They could be employed in soap ingking. Na salts
Teadily. They. -could be employed as liquid soaps.

‘moving the -unsaturated  aromatic and naphthene

-Soc., vol. 46, 1950, pp. 300~304; Chem: Abs., vol: 44,
-~ 1930, p.- 8706. R o ’ .

diffuses -into a -semi-infinite medium with which it- -
undergoes a 1st-order reaction. . Consideration is given -
‘to. the ‘case where the medium.is a-mixture. only 1°.

tion of a gas into a liquid or solid, the solution of a -

- solid into a supernatant liquid, or the absorption of1 ™

” . thetic Gasoline.] Oel u. Kohle Erdoel Teer, vol. .

Equations are derived for the rate of absorption and . -
. the concentration ‘when a.solute of limited solubility’

component of which reacts. ' Examples are the absorp-:- *



