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to the sum of the thermal values of the raw materials
used and of the heat and power consumed. It is ap-
parent that complete conversion of coal to gas in.a
water-gas plant, which has had some application in
the United States, must be thermally more efficient
than the separateé production of coal gas and water
gas. It may be caleulated that the advantage is about
12%. The Fuel Research Station, by adopting a spe-

cial ¢eycle, has

gasified bituminous and sub-bituminous

coals in a water-gas generator at a thermal efficiency
of 64%. Data are given for several processes. The
Tully, Humphreys-Glasgow (thermal efficlency 57%

including the

fuel for steam raising), Travers-Clark,

and Broadhead (629, excluding .power ‘and steam)
Dprocesses exemplify the type of combination carboniza-
tion and water-gas plant. The German processes for
complete gasification have received more intensive de-

. velopment for

3 reasons: To utilize brown coal, to

produce CO:H: mixtures for synthesis gas, and to
. make use of industrial 0.. They fall into 3 classes:

(a) Those that involve heating by the recirculation of
exanmple, Pintsch-Hillebrand, Koppers, .
and Wintershall-Schmalfeld, which gasify brown coal

< hot gases, for

at an over-all

thermal efficiency of 50%; (b) those

that involve an externally heatfed reaction chamber,

for exampile,

Heller, Ahrens (782% efficiency),

Strache, and Didier-Bubiag (68.7% efficiency), have

had industrial

success as a flexible means of making

synthesis gas at a CO: H. ratio of 2); (e) those that
involve the use of 0. for example,” Winkler: (77%
excluding O: production), Lurgi-Drawe (62.295, this
process has probably reached the peak of efficiency

under present

operating conditions), Thyssen-Galoczy -

(80% including O: production). The special advanee -
of this last group has been brought about by the use of

"0:"made dvailable, from synthetic NH, plants.. If O-

were made. specially for the purpose, the cost would

be much highe,

r. . The development -of a fairly cheap -

Q- plant for application in the gas'industry is one of
the pressing problems. - - L e

1767.
122, 1945, pp.
. 1945, pp. 14

“application. of

196-200, 209 ; Gas Times, vol. 42, Supp.;
; Chem. Abs., vol. 39, 1945, p. 2189,

.. Revlew of research and a discussion of the reactions
‘involved in synthesizing CH, from -water gas and the -

these reactions'to the production of

CO+3H:=CH,+H0, S,

. the water-gas-shift reaction must be satisfied: L

CO+H:0=2C0.4-H,. G 4)

‘.. If the Hy: CO ratio is reduced, reaction . (4) becomes. .
+:-more effective and ‘more CO: appesarsin the final-gas, ' .
.- When the ratio R

reaches unity, the reaction is; . .. "
2004 SH,=CH,+CO,. Sy

‘The effect of increase of temperature is to favor the

- water-gas reaction: (4) at a.high ratio and the CH,

.2 ‘reaetlon (1) a

- ratlo independent of the H,: CO ratio is suggested at
a temperature of:about 750° C. . The effect of pressure- .

t ‘a-low ratio. - A constant CO,: CH,-

" centage of CH, obtainable in the dry CO-free gas rises
from 83 to Y89% as the H.: CO ratio falls from 3:1.

' With increase of temperature the % of CH, falls until
_ it is less than 109 at 700°; a gas.containing 509 CH;
... is obtained st 300° when the pressure is-1 atm, and
- 8t 700° when' the Dressure is 25 atm. In operating a
" -technical process,

assuming the use of a catalyst ac- -

" "tive enough to bring reactions (1) and (4) to comple-

" tlon at a high space velocity, the most favorable con-

ditions for obtaining a gas of high CH, content would
_.be low tempera

ture and ntmbspheric pressure what-

. Synthesis of Methane. Gas World, vol. .-

" 'city gas. . With a high H:: CO ratio and when the main .
T reactlion at 2 low- temperature and atmospheric- pres- -
- sure is BN : -

:‘: “up- to 25 atm. is nil at 300° ‘but rediices the effect of ° .
" increasing temperature, At 300° and 1 atm,, the per-
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‘ ‘ he data for both catalysts support

i seous product Fe and IEIO:'N. T alysts support

with 182 th%“ﬁiﬁk?ﬁﬂ%ﬁﬁineghgui’? ugogmzm pro- tll:e kitlleil% g::;;iogoiggg;gfgs:)syig%zgnnmhe . garent'
: B on of HL; ¢ fins, ‘which inereased from 57%  the valu gy of NH. decomposition on Mo catalyst
mgtl’ressgre;:h Cal:e lnn;stbbe ta};en to pr%veDF deter;; rtyax! gg (%%tgte §§§o, consisted mainly of CoHi and ::u:;tcxgﬁl f::xgom N T ote s 453 kciﬂdl»
g;?nl?ﬁ (:m r‘: gia ;;l:vs RO g o S‘With a smaller proportion of G 4ad o ‘i;g] per mol. The NH; synthesis on Fe and Mo is consid-

£ e ’;CO—-\CO,.}.C . (';' small amount of butadiene. . With a catalyst of m R s bty

pliey ilice vield of gas increased and the N i talysts from Hydro- -
The deposition of C can be suppressed by using a higj glumina nnt(lix :lll;rcoléutgtg "wl'as noticeably affected. The 1774. Krexis, F. Separation of Cataly:

ever the H.:CO ratio. At a higher temperatm.
however, the CH, content would be maintained gpj
catalyst activity preserved only by increasing the worky

£

ratio of 3:1, it may be necessary to treat part gasohﬂe had a lower olefin content and a bhigher con- genation Reaction Mixtures. Ind. Eng. Chem., anal.
3 'S | ; . ‘ ‘ E : ated hs(lxlocarbons vol. 16, 1944, p. 637; Chem. Abs,, vol, 39, 1945,
: i 9 : tent of both aromatic and satur L ]. VLS. ed., vol. ] s He B V ‘
- the water gas with steam . ke ¥ 2 s % . ' 5,
H~+CO+H 0=2CO,-2H. T The ga.? conta ined a greater DTODOX'U.U r of H. =3 the p. 3 ' '
2 20=22CO; A (6 { g

gut the catalyst favored the production of C:Hs and  piichner funnel to give a clear filtrate.

Incrancing e B oonty, mashing under ol gas ¢ thn{ ‘¢H, in place of C:H,, and the formation of butadiene 1775. KIrksY, W, A, 0Qil From Coal in Japan. Fuel,
2. y & 0

increasing the H, content of .the original gas to t

ve A ) ; ! O ressed. « © vol. 28, 1944, pp. 32-33.
desired figure. Ni catalysts have been developed thag" was completely suppresser . v ey g ) el technology.
can be operated at a high space velocity and that haye’ 1771 KIN6T0X, G. L., BEEBE, R. 4., POLLEY, ‘%Ii g;.’u?:: Notes on recent developments in f‘; 1;(1 Catalysts.
an initial activity many times greater than is neceg’ T Swit, W. R. Entropy of Adsorhed Mol 1781; 17752, KimkpaTeiox, W. J. Nickel Sulfide T Sl;ve“:
sary to carry the main reactions to equilibrium. Th *" Jour. Am: -Chem. Soc., vol, 72%1900, pp. 1775-17515 - -Advances in Catalysis, Academic Press, Inc., ;
reactions have been subjected to close study, and fh m. Abs., vol. 44, 1930, p. 6228. York, vol. 8, 1951, pp: 320-339.

Che V9

knowledge collected is being applied to the control ¢
the.reaction on a larger scale looking towards th
development -of a pilot plant to operate under th
proved conditions. . : ‘
1768, Control of Chemical Reactions -on E
Large Scale. Gas Times, vol. 51, 1947, pp. 369-872
Inst. Gas. Eng.,, Commun. and Repts., Commun, 815;
Gas World, vol. 126, 1947, pp. 770-786, 80S; vol. 127
DDp. 93-98; Chem. Abs., vol. 41, 1947, p. 7015, .
A presentation of the principles of the fluidized te
‘nique and a review of. its ‘development in the fields

" were determined calorime S sqilple of anatase ‘with  given and the.condm.onns e wifdes, NLS,
: :Tig’ “settimlln ) lg:tn}lmceﬁes'\;gsﬂ.‘ell;r (abs. 389) surface asdc:;\%aéys‘i‘:‘i:iléﬁ él':slngvoist under conditions prevailing
- a Brunauer, i o : heat, ~ an s rePAN O : ome reac-

ol o g i the oot van G %, some Cntlsl e i ot o s v

in both cases indicates that th : d tions also ) BEx-

p - -iner ts of N. showe < to be catalyzed by the metal,

Waals in nature. " The lmtml.-lvnmeme‘i keal, per mol.  tions not yet found to be cataly of bond theory
 heat of adsorption approximately 't al  planations of this behavior in terms =

higher -than hthe dimt!bald0=a;‘a‘i\;esshegllfgﬂg‘;‘ét’gogméx_ - or.Briliouin aones can be expected in the near futur
: : sorbed g o ven. . : .

Rl Oflfl & for both N and O: adsorbed on C black 19 refs. are given L. [Water-Gas Equilibrium in
-+ erlmental data ). at-78.5° K. The. results show 1776. XirscHFELD, L.

o r : : 1 i 1 . i0:- (anatase orbed was iS - d Heterogeneous Reactions.] Chem.
Facifcation. - Sevbra) adeangogesy Dihests, nd cotl gf - nd TI0 partial motal entropy of O il 8- chment - Deeb vl 18, 1045, pp. B8E0 L
The constant uniformity of temperature control obtain/; . _less than the paitial molal entropy of the ‘than 2+ “Graphic methiods are used for. determining the water-- -
-able;~(2) the elimination ssira spots Ig7%; " slonal liquid ‘or solid phases; at coverages less:than 2= . “gyaghic methio 1) for constant C content, (2) for °
'catallyzé-d reactions by the rapid mixing ] ‘monolayer, as defined by B. E. T. vm, for all the sys- gas equilibrium (1} Piahioud

. ~ i action of the gas
of particles; (3) the achievement at-hi 1 " -tems investigated. Atlc?"erzt’ggsygf;;%ﬂtcli)?; aEhnéogg_ : s&ﬁtﬂt o%dc%!“ete:xti’d%lsl.d . (8) for ntex . -
‘hi . R ;- layer, the partial mola €ntro M : . R .-

?A%gs .?ggfsfin‘gbige%gcgﬁgs%; t .'sz? of the 3-dimensional liquid or solid. The entropy - Kimscar, F. H. -See abs. 3057, 3059

R ’ e ? Vs : 'y are shown to be. - - - G. B. Sce abs. 1419, 3336. .
able, the Scrubbing action of gases in reducin uirements of:the B..E. T. theory are she g ¢ KISTIAEQOWSKY, G. B. . e
“tive layers, and thge niuintenagce of deep reaction beds .momputible ‘with e.\’perxmental;ev’it“iernce at"coyerage‘s 1777, Kira, G.. Catalyst for Production of Synthetic

under uniform conditions ; and (5) the convenient an‘ ¢
cheap method of movement of large quantities of solid!

. - See abs. 451, 452, 453, 1468, 1467, 3198}
1769. Kixgman, F. E. T.  Adsorption of Hydrogen

- layer. - i - c. ‘Japan, vol. 16, 1937, pp. -
e e Bk Soo abs, 1192, 1193, 1193a. - e o Bastiche P G0.00; Four, Inst. Petrol
9710, Kint, K. A., BASAK, N. G., AxD LAHIRL, A Ad- - “Technol,, vol. 23, 1937, p. 36243 Bu:lxtxlsg3$hel%sss Ser
"sorption of Hydrogen and of Carbon Monoxide'onan 1937, B, p. 1005; Chem. Abs., vol. 31, » D -

s A : d i : Sci.Ind. Re- - . fon is ted on the suitabilities
8 Zine Oxide-Chromiuni Oxide Catalyst. Transy Iron-Copper-Magnesia Catalyst." Jour. Sc 543 D451 Further d on 18 in the production

s day- rol. @ hp. 654 N " Abg] ' X dia), vol. 10B, No. 10, 1951, pp. 243-245;" i t types of catalysts used in D .

vk 50 Goaarp Y o2 1931, Dp. 654-661; Chers. Ab Gt o6 Ind oL, 67, 1952, . 700, ;. of Symthetic gasaline in the Mischer process. Co cat-

Adsorption of H; on' g ZnO-CrO, catalyst. ‘was;
studied at —80°, 0° and 100°. 3 types-of adsorptl
_probably occur, 1 at low temperature, involving a'1¢

; : -on_a Fischer-Tropsch ": ' of synth ~particularly ThO: and UsOg, .
it o Af20. 80: 15y was deformined be: *alysts B seide, the auuatity required being reduced .
“ct‘c;t;;elgség‘gl«;nd ‘;;gl"ao"rhe.re'sults" show that synthesis - ?Yiﬁg";;dgg,‘iﬁfé is ubed as the carrier. Increi;lsed ‘
3 - nini e ; j ca orption.- 0 : g dition .of sucrose which. in-
v ) 3 : hydrocarbons is realized ‘by chemical adsorption. ields are given by the ad -of sul
gnerlgr5.~ o ac]:]tii vlslxtion', ax_xotfher t?t ltﬂog h%r» Eem@ef:xfgfﬁ{ % ox?d:rofor.the synthesis to’occur under the bestfcgz) z::.ases thegporosity by ‘decomposition o]f. _Cl;)1 (Ng;;ée;'i
{‘;‘{L;‘;’gdf}mogn (',?fﬁ'g’;&af;f;t ‘,fn{i‘;.3‘<; axtlomgh tenit ions, it is esséntial that chemical ‘adsorrptxon ,0 “0 " Kigh temperatures. Ni catg?'sts :11;?1 s;l%\ﬂfi be pre-
ture, leading to teduction of talyst. 3l hould exceed that of He. - . ..o o e to manufacturing conditions.a f alkali ear-
perature, leading to reduction o the catalyst. P e S C. R. ..Nofifuel Uses of Bituminous | ared by settling with the addition of a ety
7 - Sooabs. 450, 1144, 1145, . SO oo i, Tnot, America, 56tk Ann, Rept,  ° Tonate, and. reduction should be carried out A 05
1770. K1nayaN, F. B, T., axp CAWLEY, C. B Crack: I‘Lgoal. ,_{P;gilcﬁ’ 1% - et T 0 while the Ni $hould not contain more than 0.5%,
ing of Middle Oil From the Fischer-Tropsch Process ec. 7, s AR ¢

- Petroleum (London); vol. 9, 1946, pp. 126-128; CK

= L po 3 i i lerator pusy .-°
se of coal for makng water and must contain-an irreducible oxide acce! O Oy
Abs.; vol. 40, 1946, 1. 5903 . agagrfigmm‘evg:tiigllll I?Ifegléle :l)d synthetic gﬂS(?l?}le can bjc La S_mz}‘lil l%:a!}tgﬁyT%foflf:Iaiﬁ aﬁgg;&gﬁ??ﬁ% improved:
*Biperiments werégrried'out on the thermal cratkis ‘made by the Fischer-Tropsch process, - . resnlts “Alioy catalysts made from Ni ; %11-‘5'1
ihg ‘of the middle oll fraction,” boiling at 200°-300% #1] " Krperaeax, 8. Sceabs. 3367, 3369, - £ Am-. “alloy from which Al or S1 is extracted ;vhith u?;]filgnd‘;c?~
- from.Fischer-Tropsch: product, using a vertical; elet S 1778 EEMAN, S., AND TEMKIN, M. [Kmetitcs © Ac%!a < :the.advantageé of small volume, I(I;Lgh am(élt\"Sts of com-
trically heated, Pyrex tube with a 85-ml. reaction Spé ; “inonia ' Synthesis on" Molybdenum Catalys '2]67—282‘; . «tiyity, and. granular form. Ntlf ’ Mc+3% ‘ThO:+5% ;"
The cracking temperature varied from 570°-635°, th Physicochem. U. R. S. 8. vol. 11, 19$6= bD. g89_ posifion 50% Co-50% Ni-+15% nthe highest yield
throughput from 40-110 gm, per hr., and the reaction: 38 % Jour. Phys. Chem. (U. 8. §; R.), vol. 20,1946, pp. 369~ . rit, Ao 52 550t omaceous earth By 68 ve./o0® of gas: -
time’from 30-10 sec. At 635° and ‘a throughputlof; 1878 Chem. Abs., vol. 40, 1946, p. 8950. | - " -of :gasoline obtaived in these tes“'oaucing' about 35 of
90 gm. per hr., the ‘total yield of liquid product ‘WaE " Bxperimental data confirm the work of Temkin and Fe catalysts are of low activity, pr

L Kec © flective catalysts.
67.6 wt. % of the original ofl, with a yield of gasolin ; ‘ thesis of NH; on promoted Fe catalyst 43,0 °vi61d of gasoline given by more & padag
e g otal Sheia of s, %:?;s%%ig: % o 500 25 'Piéh extend e vesults fo a Mo catalyst, & flow system g .. Artificlal Petroleum. Chem. Rev. (Jo

H > - (] s, . >

No. 130, and a yleld of gas of 39.3:1. per 100 g!
raw material. The gasoline to 170° had a Br numbéiig
of 148, and contained approximately 80-90% olefin®

sed with 2.ce. of catalyst. The Mo-catalyst wae "L o) "oo "y "1938, pp. 436-449; Chem. Abs, vol. 35,
fepared by reducing ammonium molybdate in NHs fox. .~ R D TeTe. o
20-hr. at §00°-650°. ' X-ray diffraction patterns indi- - - TLestire. .

ife that the catalysts operate in the form of metallic




. " thermally stable and to

" example, Fe oxides from vari
. X 1 various sources.
. of the 'CO content and an-increase oS

*, heavier hydrocarbons
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-1779. - Synthetic Petroleum F;
X rom W
by Iggn Satalyst.‘ Chem. Rev. (Japan), volz.u'tgrlgﬁs
Bp. 203-208; Chem. Abs., vol. 35, 1941, p. 7670, "
A Jecture with figs. ’
KLAPCHUE, S. V. Sce abs. 1267,

1780. Krar, M. [Technical Pr
. eparation of Fi -
g;l;de,] Chem.-2tg., vol. 59, 1933, pp. 741—742 Hgilllle(}s
s., vol. 29, 1935, p. 7277, ’ )
‘World production of HCHO 40
1d , 40 vol. %, a
3?013;:;;,0_00 tons/yr., almost wholly frox;’ M:]C‘))Il:‘][n%gaj
of which is produced synthetically from water éas
Kvrss, H. "Sec abs. 3058, : o

1781. KrexnscmMinT, R, V. H igl
8 & A " R. V. andli Fig
i[(‘) C:tlgggueal Synthesis. Chem. ng f\lixgth II;xrliss?:Is
, X . P - Gt *
20eiaes, pp. 361-364; British Chem. Al?s., 1933, B,
Soft Fe and Cu are -suitabl
3 1 Cu . e gasket materi
hlgh-pressurg Jjoints, but Cu cannot be used wehréglstefng
%eéxai(rtlur;rgg‘ré:tl_on§ gre encountered. The .use of soft
- I grooves is indicated. Joints in whi .
gi:lg;)i lest 1;rreessetz .ogt“;ard by the fluid pres‘sxll?é lll{-"}l);ggi
8 satisfactory. but not at high.
ture. The use of 2 valves in i s Ty mpera
fure. R = valvesin series enables the s
ot e i, wcer dorale oeamn ey
) X arves are ottfen fitted with a coil of s 1
high-resistance tubing to dissi 2y of S
-resists ssipate the energy of ex.
pansion.” The use ofe\‘al\'ev utilizi focivle of
the Iabyrinth packing gland i l"] resod. ¢ dmmeiple of
should b qucdk e and is suggested. Compressors
¢ g particular gas +with i
i ey S, 5 the i of St
. Vision' f an outer curtain of
lncoming. gas to act as-an insulatin i 2
g medinm, (2
Tihes of Conghgenspts oLATEer I preferably o
ength, generall icur:
heat transfer from ,the‘,c;tal,vst bgd to ref‘;d:g‘ntcl‘:el?lf:;
brevent too great a range of

temperature in the bed.
1>782‘] — See abs. 1080,
.. KLEMENCG, A.,. axDp "Ruep, T,
Catalysts in 'the, Temperature . 5
: the, ! e Range 250°—50° -
o ngg\:;d é}l]l;:gmatlu;g Gas and OLher"Sirg?Iara%n—s}:so;
. 8 +. VO, 47, ; "abs.
Yol 28 108 p’ 3221'4,_ 1934, Pp. 182-184 ; Chem, Abs., )
Behavior of commerecial fllumj :
R C minating ga 1
ggtg% in t.hg. Dpresence of -the follbwiig f‘e‘v Z:tl;l‘;iiﬁ:
1) Fe precipitated from Fe(CO)s, (2) Fe powdor. o
0%1 POW Iger activatgd by treatment with 'A]CIal':ind,\'E
or NaOH solutions and- (4) synthétic catalysts: for
A reduction

‘take place. The most effecti i
efl ve temperature . &
the experimental conditions was found- ateQE%EiZ;)? :

" .. A greater- retort length results in -greater. CO conver-

while increasing gas ‘veloceit, i r
i i ¥ results- E
gl(l)ugtin:lg’_slﬁ):.aﬁh& gatalyst surface underglgess*xgqclcl)gl-'
1al change, the progress of the reacti i
the ‘eatalyst, As snde}yreactions the decomﬁgg{g:}:tgi
and redctions Wwith- H.O' vapor

esses failed, and it was found that g '
: 8 . mixtu: —
((_-Z, ;nd 32-34% Fe, with a ratio of Fe : O:E—E:f f-'24112?1';70'
Pt es _mactive.’ At a gas velocity of 500 1 .pér’ he—
rea=816 cm,’), a consumption of 10 gm.'"catalysré

", per m.’ of converted gas was determi
,berm. y : ined, af ) <
gge of 140 m? of 'gas, and the catalyst ’wastesrti!lllga'ss -
- decidedly active condition, .. . - ot kel

1783. Rz, H.

T Co
Carbon System.][ pe of Structure in the Iron.

Arch, Metallkunde,” vol. 3, 1949,

Dp. 265-271; Chem. Abs., vol. 44, 1950; p. 507.
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[Behavior of Iron "

of the CH, content -

Fe-C diagram is anal }
i naiyzed and photomi

glg;v ‘txlée various transition and equiﬁbriuglgfaireasphs
e s')lél‘.p r(';l(‘ls"}:;tcial structures resulting  from t]:;l:
maethod of on apd as a result of segregation
1784, Kreamar, R, [Fused-I

_ EM2f, R. -Iron Catal

Monoxxde—Hydrogen Synthesis.] ’Eg)tnsf f%egarzb%’

)

Item 2 44 pp.; PB 523537 FIAT Rept, 1967, Supp., |
"t

1549, 39 pp.; PB 97,368 S.

Summary of observations and experience gained dgp. -

ing 8 years of experimentati i Y
gfgflussld Fe catalysts used ilx;)ncgﬁli rtopient
ressure and temperature. The ca i
gusstsreeda ;l\;e‘x)'g producgd by fusing Fe and the %l(;;si:ﬁfeg lisn.
§ Stream . Microscopic exantination is describeq
- L. The effect of basie and acidic additives ang

most advantageous
lattice is ,givegl.
catalysts of this t¥pe are presented.
1785, Krexpr, W. '[Contact Furnaces
dEmupment in the Chemical Industry.]
lggt. OI_ng‘. Beih. Verfahrenstech., vol.
22-127; Chem. Abs., vol. 34, 1940, p.4

and Contact
Ztschr. Ver,
83, 1939, pp.

Discussion of most-important types of equipment for -

catalytic gas reaetions with figures and 12 refs
Sce als, 1724, g

1786. KieMPT, W., A%D Bropkore, F. * [Methate-Steam .

- Equilibrium and Its Contr
. ¢ ol.]  Ber. Gesell, K .
igtél;., B}OL 3, 1930, . pp. 220-229 ;. British ghleé; qglgn
, B, p. 325. . ) P AV
Theoretically, at high temper X

3 atur

] tweeq CH, and steam takelsJ m;g;gs
- equation (1) CHeH.0=CO+3H.—4
lower temperatures it takes the form
—38.5 keal. . The equilibrin

fhe re:iction be-
according 'to. the

(2) CH+2H.0= |

iH:; C+4-C0.=2C0;
S0OWn over the range 450°-1,200°
10w Z 200°. T}
Ev=sOB pELO/pCO-pH: ~ and ' K7',mpCH minay
empf) apg izzedmtg atéll;;lltassg overft‘h}e Same range, but it is -
h ues of A’, can.onl i
) g;:l(;?ra:fet:!a]t very hz{;'h ten}peraturgs, while,sizhl:eeasgllggg
Cnlcfxlat' ose of K*', is limited to lower temperatures
-, Sl ion of the equilibrium condition shows that at
acked g ins CH,, 33.3% ; H.0, 33.3%;
tion 1ok and 1 2 % ; while at 940° the composi~
74.1% when feoaoct{?(in ('10)' ?éiOS%l; S 248% ; and Hy |
74.15 es place. imi
15 given In connection with :quatcitem ?2?11" S

have been made to .
excess of ‘steam on Iti]’;g» the effect of 2-fold and 6-fold

equilibrium when' 3
used. . -The influence i i oter constiti
- »eggs :f &he gquiligf'ilus xgo:ls;gsred of the other constit
- gas .of the followlng: colposition : 1
ggz?‘d(s?t]ia‘-'-cnﬂ'") 50% - H;; 10% -N. (.)'%Tempe‘rfitur
andp(z) s‘gtgm;g}lss ;gﬁéivén Ifor both resctions (1)
Gtmpemith this ixiure, - At about §20° the CH:
-equal DPOpoftiong; of &t) :%‘éu(l:!gmm; * 8 eonfuiniy
1787, — [Water-Gas Bguili : .
787, — 3 er- quilibrium -angd
B ;rol:] - Ber. Gesell, Kohlentech., vol. 3 1930, - ggf
74; British Chem. Abs., 1931, B, p, 325, L0 -
‘Theoretically, the known ‘v Toes for the o '
: values for th jum}
Sz]t:;léag%g%%g{) r(;m:]tion‘ C_0+H=O=CO='-:-§?u<;gebrr 1&11;@
¢ —2,080° indicate that at higher temperatu: ;
tl;gdeqtghbriqm isin favor of CO-stegm.‘ -’.i‘?lf)::ﬁufﬂl&:
1‘)v ithu;: '?:11 of H,, as low'a temperature as is compatible s
u;1 ble reaction velocity must be chosen,” fﬂfe\%
‘ R 3

synthesis undey -

8.9 keal., while at

and GO+H:0=CO,+H,, which are 1§

“values were obtained that agree with the static method.

use of catalysts alone does not materially assist in
the complete removal of CO from the gas at tempera-
tures at which it is practicable to work. The theory
is- discussed of the disturbance of the equilibrium by
use of excess of steam and by removal of the CO:
formed simultaneously with the H= by absorbents such
as lime. The pressure of CO: in the system CaCOr

Ca0-CO. limits the temperature at which the latter

method of disturbing the water-gas equilibrinm can be

used to an extreme of 600°. In practice, lower tem:
peratures would have to be used,” This theoretical

‘study leaves no doubt that the removal of CO: is the

more practicable method of achieving a good conver-

sion of the CO. Thus. at 550°, to reduce the steam-
and COfree gas to the same CO content as that pro-
duced by the passage over lime, using 1 vol. of steam,
requires a volume of steam 20 times that of the CO.
By using a slight excess of steam in eonjunction with
-CO: removed at this temperature, the CO can be re--
_duced to a mere frace.’ The foregoing considerations -

‘ave applied to the gas resulting (abs.'1724) from the

caction of steam and air on CH. -

1788, Krerps, O.  J. -[Equilibrium CoO4H.=Co+
H.0. The Molar. Entropy of Cobaltic Oxide.]
Svensk Kem. Tid.. vol. 53, 1943, pp. 18-25; Chem.

 Zentralb., 1043, I, p. 1970; Chem. Abs., vol. 38, 1044,

© Bquilibrivm was studied by the stream’' method, and

. For theé constant Ap=pH-0/pH: the -heterogeneous.
., equilibrium gives’ K,*=30.35, K,"*=44.2, K,""=513,
K,/=56.8 (temperature in degrees Kelvin). Accord-
ing to AF=—RJ* log K, the change in free enthalpy

. (reaction-work) can be calculated, and also the heat

content by means of van't Hoff’s equation, which then
‘ean be determined at othier temperatures with the help
--0f molecular ‘heat: - The -normal values-AF™*=—3461

‘cal. per mol., and W,;**=859 cal, per mol,, are obtained,. -
-~ from .which' it follows that AS**=8.78 cal. per mol. per «
From the known normal entropies of H:0, Co, ™.

" 'degree.
and H: it follows that 8§ Co=11.94+0.2 cal. per deg.

- mol., : . : ' - ’
1789, Krivov, B. K., Laxin, V. A,, ANp TIKHONOVA,
RS A Y

Water Gas From Peat Coke.] ~Jour.. Chem. Ind.

_“(U. 8. 8. R.), voL 11, 1934, No. 7, pp. 50-32; Chem. -

*Abs,, vol. 29, 1935, p, 321

- CUCHL i formed fronm ‘GO and-H. owing to the gréat;i"
= ‘catalytic activity.of the peat coke..' . ... Tl '

71780, KNG, A. [Production of Fatty :&qidé;'i‘x'oiﬁ"
'~ Paraffins.]  Parfumerie, vol. 1, 1943, pp. 185-188,
218210 ; Chem: Abs., vol. 40, 1946, p. 5269.
. Address briefiy reviewing the general processes for
yothesizing parafins and for their- controlled oxida-

he Fischer-Tropsch process and to the wo
. KYLINGER, ‘See abs. 1498, L L .
21791, ELYUuxy N. 'A.”AND KLYURVINA, S!S, ' [Con-
_version of Methane. I.] Jour. Chem. Ind., U. $+8. R,/
-vol. 701930, pp. 748-752; Chem. Abs,, yol. 25, 1931,
D ) . .

'  trially available in great quantities as a waste product,
~into commercial " products. Catalytic- conversion of

_Tom, in diameter, or Fe tubes 100 cm: long and 22 mm.
" in diameter heated in an electric oven 2§ cmn. long. The

- .With a Pt thermocouple and inserted in a quartz tube.
~The gases were conducted at the rate-of 3,000 cc./hr.,
.Or 38 sec. of contact. - With reduced NiO as catalyst in

LITERATURE ;&BSTRACTS 7

+ used.

[Formation' of Methane in the Preparation of ‘at 800° are 33.3 and 100%%.

-~ (500°=700°) both catalysts give about. equal conver-

on for the production of industrial, -and even edible, -~ -
fatty acids. ' A major part of the address-is devoted to-
of Arditti,

- “of Fe tubes, thereby eliminating any possibility of the

-~ Investigation -deals with conversion of CH,, indus-

.temperature was measured with a pyrometer provided

»‘

o ggs

a porcelain tube only 1.6% CH, remained unchanged at
$50°, while without a catalyst 69.8% at 850° and 57.2%
of CH; at 1,000° were recovered. The gas contained
also H: 94.3 and N-: 4.1% and showed 99.6% increase in
vol. The thermal decomposition of CHx may be com-
plicated by side reactions with formation of CO and -
CO:, and, when no XNi is used, with unsaturated com-
pounds. A mixture of CH and CO: (1 : 1) produced
with Ni at 1,000° 97.69 conversion (95% increase in

vol.) ; the reaction is based on the formula: CH.4+

CO:=2 CO+2 H.. The gas was composed of CO 47,
H; 48.6, N: 2.6% and no byproduets. The formation
of CO beging at 760°. An addition of ALO: to Ni (2 :
1) does not change the general character of the re-
action but retards somewhat. the progress of con-
version. ‘This experiment repeated without a eatalyst
gave in a porcelain tube at 1,000° only 43% conversion
of CH,, and in Fe tubes 58%.. Under equal condi-
tions, the conversion of CH, isin direct proportion to .

.the speed with which the gas is passed. through the::" |

reaction tube, and at the veldeity of 9 1./hr., instead
of 3'1./r., is reduced by 10%. L o
1792, . [Conversion of Methane. II.] Jour.
Chem. Ind., U. 8. 8. R., vol. 7, 1930, pp. 877-8&5;
Chem. Abs., vol. 25, 1931, pp. 4520—4521.
Conversion of CH, with H.Q was carried out in an
‘Fe tube 100 cm. long and 22 mm. in diameter. As
catalysts reduced NiQ (16 gm.) and NiO (24 gm.) were
The gas mixture consisted of 1 vol. of CH, and .
4 vol. of steam and was passed with a veloeity of ¢
liter/hr, The conversion, is :based on the formula
. CH4+H.0=C0+3H:, which at low temperature may .
- be modified to: CH,4-2H:0=C0.-}4H., while the inter-
action of the reaction products may be as follows: -

~ “QHi+C00:=2C0+2H:and - H.04C0=CO,+H,, -all - of

- which is substantiated by the composition of the re-
. sulting gas.. The best result obtained is 08.4% con-

containing CO: 5.8, CO 12.6, H: 80, 0. 0.4, N. 0.7, CH,.

even in part of Al:O; or reduced Fe for Ni produced:.
unsatisfactory results. Activated vegetable C gives
. 100% conversion of CH, at $00° with 142% increase
in valume, while the respective figures for reduced Ni
E At lower temperature

. sion of CH,, but .the quantity of “gases obtained is

" higher with C;-this indicates. that the conversion of ‘.
‘CH. is’ accompanied by decomposition of water: G-
- 9Hy0~>CO:+42H,. - At 700° the resulting gas mixtures

~ contain 1.2% of 'CO: with Ni and 10.4% with C. It:
must be noted, however, that the increase in vol. is
“-142% with C and 218% -with Ni. The conversion of ~

COH, with C catalyst without H:0 results at 800° in - .

_.269% and at 900°-950° in 100%.conversion of CH;
with 100% increase in vol.

and no O,, CH, or unsaturated compounds. To invest:
_gate more closely:the catalytic:action ‘of -activated C

".in the thermal conversion. ofr CH,, /the last 2 experi~

ments were repeated with -C in porcelain tubes instead.

-_catalytic action by Fe. - Since the velocity -of the gas:
'was 6 L/hr. instedd of 8 1./br: as in the experiments-
with Ni, it can-be concluded from the results that C
-is a less active catalyst than Ni.  With Ni the reaction
‘ begins_at 300°.and reaches a complete. conversion of

: CH, can be used industrially for the production of Hx. - '850°. while i 500°. o .
“CH, and mixtures of CH, with CO; and with H:0 were « CH, at 850°, while with C it starts only at 500°~600°, -
-passed through porcelain tubes 50. cm.:long and 16

<and ends with only 6246 of conversion at 1,000°.
. “The test with inactivated birch C under these condi-
tions produced at 1,000° 47.1% conversion of CH, in a:

* -porcelain- tube, and 100% conversion with 100% in-.
crease in vol. at 900° when- conducted in an Fe tube;
that is, equal in its activity to activated C. From 27
gm. of the C used 26.8 gm. were recovered after 8

¢

version of CEL with 218% increase in volunie, the gas -.

0.5% and no. unsaturated compounds. . A substitution ;.

. The gas.is of exceptional :
purity, containing CO: 0.2, C0:0.8, H.. 93.1, N: 5.9% .
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- ;t;oiiin &.at 30°—200°, containing 309 olefins. -
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Nise catalysts composed of Co, MnO and Cu were :(i)xélf;r' products were 4% boiling at <30°, 23% boiling

. . . . . “Aetd " H 1yst
) . T . » o R ; 5 oil from CO and Ha ~Active ¢ 200°. and 14% solid paraffin.. A Co-Th cata
. experiments. * 4 catalyst containing 9 gm. of inacti- - Topliva, vol. 3, 1033 DD. §29-837; Chem. Abs,, volL 55 -] wused in the s¥n thesxs;i of of osition of the CO is con- * at >200° an ki‘7ec':s eiguhr gave & yield of 110 gm. of
vated birch G and 72 gm, of Fe filings produced in a . . 1684, p 5806, ' 0 ’ TR G tormed drom e e ubsequent hydrogent: D aave, after which the effciency began to de-
porcelain tube at 1,000° 100% conversion of CH, with . - Feasibility of various methods for the preparati sidered the ‘iail:i:rization ‘to oils, - CH, was' formed . oil ge The motor-spirit fraction must be rendered
+100% increase in vol, the gas containing H: 975, N2 . of BOH 18 fiscosed. The expetiments’ werepcan"iog : ton and Bo oo  anti-knot
2.5% and no other products. The results are similar ” ol

: - . : s e le, by blending with CiHe
ultaneously. - e . . anti-knocking, for example, by ion Of €¥n-
Sims S _ Synthetic’ Petréleum ¥rom -Carbon " 'Heavy oils lend themselves to tﬁ‘gﬁi{,agalz:kingnnd .
lsgd&noxidé "and Hydrogen.. Jour. Fuel Soc. Japan,. “ 135150 a100n0ls and motor smcr}:t&;esithiues Tubsicat- .
CLGIBOD A0 et mesting of e SIS reatment o kel sy, B
Diper rsemted st (e J00 gl BeCE S i ol X ST, RO e o 01
.. Society-of Chemic ssary, first. of all;, to explain g0 "ing paraffins by chlorinati i T xvlene.
of petroleum, it is “ec?ssatl{ n, which ¢an be. divided " e aromatie hydrocarbons, for example, 15_3d o
-the mechanism of the XoAs ?1') Decomposition of €O " ppo echanism of the reactions by which liquid hy- .
! g ) mp : GOk . tallic -
into the following 4 stages: ¢ ascent state: (2) - . Froearbons are formed involves formation of metal )
latter in a -nascen ] drocarbons U . ) j o which
‘t%teomgfc‘tii‘ﬁdbg{wteléﬁ €O and H» with OH, and a0 carhides; these react with B, forming CH, which
e ofs:  (3) production of C.H and G.tl ‘condenses. - S L : gtsehr. ..
s mecpf&%l:atte& & stage 1; (4) condensation. of © ‘igh, [Synthetic L“""c“tm.go(?l(l:s{;-]u»czatft?on-“ v
g_%n and: G-H -into:petroleum, To obtain'the max- Yer, deut. Ing., vol. 80, 1936, pp. 49-50; Coal Cart ;
4 - .

“ to those obtained with Ni and with C in an Fe tube. No 3‘;;‘:2“;:ggg;‘;gfggg“glggﬁjégggg%;‘;gfg;g;%-
decrease in weight of the catalyst was observed after changed ; it contained CO, up to.12, CH, 11, CO aboii
9 experiments. : . . .-~ 334 and the amount of H; decreased to 45-50%. The
1793, [Chemical Treatment of Natural Gases. ;- condensate contained fractions boiling G0°~70°, 76°-80°>
L1 Prirodnuie Gazui,  vol.-2, 1931; pp. 91-128; and above 80°. The highest yield, 39%, of EtOH tas
Chem. 'Abs.; vol. 26, 1932, p. 1416. ;. 0. aftained at 320°-330°,120 atm. and in the presence of |
CH, containitg 8% N, was passed through’'a porce- = 2Zn0 : CoO ; : 3 : 1, catalysts.. .A seties of alcoholg
lain tube.in the presence of reduced Ni and heated at = from Me to Am were traced in addition to EtOH. -
various temperatures; the highest conversion to H., The experiments are described and the effect of changeg
amounting to 94.3%, was attained at 850°, the baJance - in the ‘experimental conditions is_shown on diagrams,
being 1.6% CHJ and 41% N:, while under the above ~ ELYURVINA, 8.8, Sce abs. 1791, 1792, 1793, 1794,
- -eondition with a temperature of 1,000° 57.2% :of CH,  Kware, B. See abs. 166. - . K
still remained unchanged when the reaction was earried i 2 SR

. E » . U ) : it is important to accelerate = = XE T8N G 4 og6 p..63; Ges. Abhandl. Kenntnis
- gut without a catalyst.Equal -volumes of CH,.and - -1787. KxEULE, F. [Téndency to Carbonization. of imum yield of petroleumm, oress 5 s far as possidle. Eﬁgﬁn'\ﬁi’lu’mm,’pﬂ 588-592; Mech. Eng., vol. 55,
- G0, reghire a.100° higher. temperature.: In the ‘con-. - Diesel-Fuel.] Ztschr. Ver. deut. reactions 1 and 3 and depress = y VOL L2 - a7

-+ “version of CH. and H:O vapor in the presence of a mix- -, - DD 76-787 Brennstofi-Cheni:, v

For-this purpose, the reactions must be carried’out. .
" ture of Ni and NiO'ecatalysts the highest: yields (in-- . - AbS., vol.37, 1943, p. 3903.

i i : } - on'the

- in. the production of C:H, and C:EH: on the
‘ i;%aﬁéltril;algd?thepk:ondensatipn of those ‘pxoﬂpcts onﬁ
“ the other; .- e 4 - S e
" Eosg, K. A, Sceabs. 2759, 0o cuio i
1 i'18‘04‘Koxx:’zEv,*‘ N.'I." [Mechanisin of the’ Inhibiting

936, pp. 246-249; Chem. Ab 1,30, _1936, pe(_i o
249; Chem. ADS: peo -
: _yield . of . lubricating -oil. can: be ‘¢ ) 5
po(l}v(;:g(eiri'zation of the ole§in %i‘vgrougbggxsltﬁ glf I»?&g‘.ils
“sin -product of ‘the Fischer-Tropsch s3 sis. It is -
: fltensixl"s:l()‘lzuthat fhe monoolefin, ﬁnt%nt fhl:);ll‘(lls 1): n: “1“’1{ .
i ible brought about by 4 :
‘ ion of -Irom:Am- - . aspossxblg::n%s ia:stlzeedd :Jf the usual 1: 2 ratio swhere- .-
: Promoters on. the Reduction of-1roy : ratio of CO to H- inst with 5 f reactive olefins.
monia %fym;"StVS] ~Acts Physicochim. * T. R. 88,05 o q gogasin is obtained wit "({g"hoc‘amlvst‘in ‘about <
| ?:lmz 1336 'PD-'329~S405 Ohem, Aps vor B }936’ P | goﬁy;ne{ijz.&t)ioré Siflet‘fltgtz 1nl Ai(:zmts from:the olefin
COipoTOSL. . ne Lo iee s Gt VR Lot gehrs at 100° Gy Synthe 50° C.:are equal in
E cal discussion based on the Natan- - fr of Dboiling: point 125°2250° .C.: equal in
it and Koo viatiny (o Lhe bext Bomevivnta ol thelt specit
2870) - and _ Dubrovskaya _and . Kob SCOSity . S e
: : i £ tns Rets o Effect of - . They:ire quite freé from S'and have very' -
) 1805, i [Mechanism of the:Re g ~}ow_settmg%lcl>§hts (—(,130; ..for an ““3?&",’:}, énggcsgtc .
be achieved through changes in the fractionsiting: ah-. -- Promoters -on thé Reduction” of Au R e A . :)f "B e
nd its fmportant ad s, the gas cgoler and alysts.] - Jour. Phys. Chem. ( S R R
partial condenser. ' Design formulas are‘presented for-: - 71036, pp: 226-233 ; Chem, -Abs,, vol. 31, 1987,

. crease of volume by 205%) were obtained at 900° and- '  Experiments.showed that the Conradson carbonjza- o
- "2 CH, H:O ratio of 1': 4'and 1'.: 5. When activated: - ‘tion testis a reliable indication of the tendency. of a .

Wwood chareoal was substituted for the Ni catalyst, a ~° fuel to deposit C on the fuel-inlet nozzles. Addition

complete conversion was obtained at 750°-800°, but the ~ " .of Telatively small amounts’ of Fische ropsch-prod-. .

vield of H. aiéunted to only 55.9%, while 37.7%.CO . ucts can: lower the coking tendency:of many fuels.- .
~ "was present-in the final gas mixture. “This is'probably v = - : T IR
' due'go the reacetéon o+§§o—>(go-tnz, fav%'edrby,tem- 77 1798, Kk, L. Pro
.. peratures ‘exceeding.750% - Conclusion: The ' conver- . - 1 Pet v P ~ L R 9.
* - sion of ga's.es,cbntaglihg CH, is commercially. feasible. =~ " gggol Rle()ﬁ(:lfgr 11?0’1“',?;17" 31’\7‘\0’1:1[13%)3;8:’1,”'5}8036_6_10“-’

The process: témperature is of the magnitude of 800°— e ’ ! 1 2045 . 9857
950°. 'Reduced Ni 'mdy: be.used as catalyst.. Sem
coke prepared: from brown coal as ‘well ias: coke Trom
hard-coal are catalysts equivalent to” Ni. - An ‘excess
of H.0favors.the formation of H. _The thermal de-
onmiposition . of 'CH,"in the. presence of “water vapor
is insignificant above:800°, dnd o complete conversi

-oline"Association.. Increased extraction of propane of
-the:required: purity in ahsqrption-gﬂsolinye plants may " -

S } 1 800°, a € s, LTI SSente ‘ T T e e the etarding” effects-of K
‘is, obtained at. about.900°." e - - the absorber, for the determination of liquid and ‘vapor ta dre ‘given for the retardin 05 by
g b‘ 4 at-about:900%, - ", EIp o I traffie; key temperatures, and-other factors that relate : Bé%a» EF, and.ALO; on the reduction. of Fe:Os: by I
1794, < [Preparation: of - Mixtures: of - Carbon to-retention in -the absor ) ; : DEh o

 Monoxide and Hydrogen for the Synthesis of "Alco SEFID . ]

AP \ ( ; < Pron jon-of. the
r-and: to rejectionin ‘and of MgO on that of FeO,: Promoter *-‘ct-mnﬁorface-
i Monox] en, : 1 stripper with overall recovery.: Plant desizn based on . N ‘vesults-when the added substance:is suriace.
L 'Qﬁg;ﬁi‘g‘uﬁg‘?‘&l %‘1 Sigg'; R"'ggi‘z 8, ; . “the formulas is dpplied to.the recovery of 90% propane . ﬁ‘éﬁﬂﬁnd reduces. ‘the rate ofreduction sof. t,,ll.e Fe
- Lo o 100 O 90T, P, 3642, v - from a wet gas of specified composition, as an-example. IR s [EE

.- Of 16 Ni: eqﬁa}ysts tes;ed,‘l\l—i‘hfhig on-kjeselguhr . - Produet costs -are shown lower than'in' most. conven-
,«and;}\h-'Fe,‘on;kxeselguhr were best. . In.the presence .- tional plants handling an equal volume of ‘gasand .
of Ni-I'e on kieselguhr, with an excess of ‘water vapor.' . recovering gasoline and butanes only,  The direct. cost
‘(CH, : Hy==1::"1.5) .and a.concentrate’of natural gas, of ‘production is caleulated™at $0.705 ; 1. of tota

(CH,, 60-and N;; 40%), containing CH,, 91, and N 9% iquid-products'recovered. - S g
yielded at 750° CO;; 1, CO; 20, and Ha 75%. ', The, gas.. -« . SRR v 1 v : ‘oni “pétroleum - lubricants
mixture  ‘obtained used :in.:alcohol- synthesi§*in. the. - R o S L : ] p - B ences, fxond‘]pe er specific gravity
Patart apparatus at'350°.under an-initial:pressure ... 1799..Konavisey, X... P | romoting: action. a4 ; O e rodtots, & nu
of 150-125 atm., in-the presence of 4 Zn-C catalyst and-’ Fuels and Oils: - T ans. jonf. ¥ : tudied from the viewpoint of
a ‘velocity of 18,000 1;/hr.; "yielded 113-187. ce. ‘0f con Sectional. Meeting, 9 3 ‘ ;

\ oL 1, > 6. 2K ndthe initial Fe oxide. T] ¢ etroletim ps :
#‘densate. boiling at-85°-75°, 17.9-18.8: 75°-85°. 69,0-. *+ . Abs., vol. 26, 1932 N ey ‘erystals is not, enpugh : : -pentene aTe Comp e S ecosity at 80" and
60.7;. and :85°<95°, 2,2-2,6%. . Activation of.the Fe 0 ; gations on the Synthesis pron g action.? It was. proposed t it 1 ular. Wi “temperature index. - The first named
datalyst'with a 1% admixture’ of Ni promotes forma- . - Jour. Fuel ‘Soe. Japan., vol, 12, 1933 v £0 ‘ .t : an v;scos;itfx erature characteristics-improved
. tion of water. gas at 900°, syhereas a 5% admixture of em. ‘Abs., v : “fo the initial f-the. St .2 D ith " viscosity-temp d ‘
Ni-reduces .the-CO formed to.C.': Activation -of the: eless ir RN % ;

catalyst. with &' 5%

tory results at 900%. - . : o . & :  FeO! 0-+-MgO a'is gg]f'ltrhméd ggdh cat
95, KLYURVIN, N A .[Syfithetic bary Pressure. - I, e acty Kov T o

Hydrocarbons ¥ Gas.] - Khim, Tverdégo i

Topliva, vol..4, 1938, pp.::355-362

1934, I1, p. 3464 ; Chen Abs,,

admixt:

r those previously(‘)gqepor

Chem,: Zeiitralb.
bs., vol. 28,1934, p. 6279.~

’ k “KocH, . of: Benzine ¥ro
ol. 23, 1929, p. 5035. 1807:KocH [Synthesis 0 zine ]
which péti,.‘()lieﬁm “hy- % Monoxide and Hydrogen Under Atmosphe ‘
Dassing'a mixture .of 8 ‘the Method - oh g fractions are_sim
r g catalyst consisting N d‘,ag A trong nya

P Abs., vol: /29, 1935, D, 6401, Calo : o
| ’ com- . 7' pre : AL A Fundamental principles of the Synthesis with tofer-
e proper selection’ of the catalysts.and ; i8¢ ‘ ol o : 3 ce to mechanism of ‘reactions, preparat ofn‘ rimary

the process -conditions, a product. high. in unsaturated . ¥ vsts, and reacting gases and properties o ontained
:-eompounds can be obtained:. 26-refs: T be bgst gas ﬁﬁygg ielded.’
796, Kryurviv, N. A. Vor'vov, ¥. N ARp KARPINSKI, el withcg Oo caralveny e
<AL 'N. - [Ethanol - Synthesis,- -1} Khim. Tverdogo o

‘and secondary products:
% CO and 589 Hs, Wh

sure,” II. Mem. Faculty
(Tokyo), No. 7, 1930, pp. .
1931, p. 2840, L
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oil for aging effects, h"ht and air treatment showed Procedure of Italian Patents 351,078 and 3527 c.,E met_‘u lhe\ane 3‘methv1hexdne and n~C:H Method used by Sulhvan and others, with natural '
sludge in the Jast after § days, considerable studg ge in ' used in treating the C: Kogasin ira::txon a?‘:ﬁm%‘xgg g;ve {l‘éen nolaied Of the mondolefins '3—methvl—11- . ‘solid and parafin-wax fractions of petroleum, has been

the winter-grade motor oil, but none in the sommer-' ~ V.and Cr oxides on.AlL.Os for catalysts. . ~penten .and trans-2-peniene, 3-methyl, applied to fractional extracts from Kogasin paraffin
grade or Kogasin products even after 8 mo.  Acid and . - the fraction boiling at a9"°—-9ca anfitscoxipt:r;gfrﬂe%tsoqf gftgﬁiénﬁ,peﬁgxe%n?;s 1-pentene, gihexeﬂe, cis-and , and from synthetic ceresin. Repeated passes gave 40—
saponification numbers show somewhat less increase .. heptene was attempted at 400°-530°; toluene was. ufns 2-hexene; ' 3-methyl-i-hexene, | S-methyl-1= . 509 yields of nearly pure olefins boiling >250°, with ™
in the synthetic products. Aging was greatly acceler- ‘formed as the main_constituent in an aromatic yield. '} hexene, 4-methyl-1-hexene, ' 1-heptene, and cis-and - --85-45% cracked gas containing 609 of unsaturated
ated in the parallel tests by the presence of H:0, even .~ . of 55% with 1 pass. Debydration, cyclization, and. { trans-2-heptene have been isolated. _* “hydrocarbens. The distillate boiling >250° was cop-
the sumtmer oil formed sludge. ~Asphalt could not be - . cracking also occurred, and the action of their product,s ' 6. {Decomposition of §vnthetic Paraffin verted to lubricants with 5% anhydrous AICL in &'
precipitated from- aged Kogasm oils by addition of - -required frequent reoxidation of the catalyst. . In com 151 B droﬂenahon] Erdol . Kohle vol. -8, No: 1, . .7-hr. reaction to 60°, with 65-75% yields of oils Of,
Detroleum ether, iu-contrast to the natural oils;-§is - parison; the reaction yield was much smaller when bg 50, g ! good nscosxtv-temperamre relations, poles of 1.57-1.83
- absent in-the former. Subjected to the British Air- . Dlatinized C st 310°-350° was_used.  With gasoline 1956, 1. 2. he 1049 meeting of the Deutsctie  ADS: -viseosity of 240-520_centistokes™ or 32°-108". B. -
E g;n;ztgg ItKeos tagneoli]lg I;emods 51 ¢ 1200°bu:: alf cué-r%ut); ’ 30111ng >100° and prepared by the activated G process, - | Ge]:s):eilll}:ghlz)xrf?eﬁffx?e?;lglémsensc\lfaflt gu " Kohlecheniie.’ theld O{;ta dl?e% on vglxs "_lgféa dH(s)t?v ﬁ:x(tags c;gsghgl i(e‘-'
: i remained clear but colored, free . ions obtained from the cra isti -
was increased from 0.710 to 0.742 and np from 1.404 - Synthesis paraffin was subjected in a stream of water - resins produced lubricants whose viscosity bebavior

from asphalt, doubled in viscosity (fourfold for the - to. 1.422 “vitho 2 - £
hydrogenated -oil). In contrast, the aged petroleum : " carbons in 5 selé.tctgllft:&rg:n%o:t %g()lg‘\‘vgglg%v?gg ,;’0, at about 200° to selective demetﬁxvlntmn Intth]e Ua;g—_ . depended upor the boiling ranges of the correspondin"
oils bécame darker, cloudy, contained much asphalt, - ALOs From a Kogasin fraction boiling 150°-30¢°. | Jine fractions O g was decotnnostllmdm o fractions. Viscosity poles decreased with increasing
and increased to 8 times in viscosity. For both types . ' passed over Cr oxide on ALO, for 3-4 sec. at 500°-510°, .| uets, the degree of branching was aseer amef an} 30 " boiling range, for example, for the 230°-250° fraction,
* of o0ils, the viscosity-témperature indexes increased = 15% low-boiling matérial was produced in which ben! | cosions were drawn as fo fhe content o isohydro- .. e Iubricant pole was 1.81. Lubricants from 5 of
. - . slightly, the average molecular weight increased 10%, ' ' .zene, tplueme, xvlene, and PhEt were identifie ~carbons in the synthesis parafins. o -"these fractions were hydrogenated 'with Ni catalyst .
#_ . ‘o -and Conradson.C increased but remained lower in the ' Gaseous. products, depending upon the conditions and' . 1517- g [Development. of the Fischer-Tropseh at 250°-260° ‘at .0 atm. subsequently,. and. complete .
- 71" Kogasin oils. “Hydrogenation at 190°-200° with "Ni‘ " starting material, consisted of 5-10% unsaturated and I—Iydwunbon Synthesis I’xocess] Chem -Ztg, \ol, physical exammntxon generally showed no appreciable .
catalalyst aftter a;imi; hl‘i this method restored the orig- - 10-20% saturated compounds, 10 refs, o - 74,.No. 8;'1950, pp. 103-106. . . ; . ¢hange in uccosxtv-temp(elm(t;ge Je{atutm. %o‘fe\ er,. - -
--inal properties of the Kogasin products Practical mo- o . views progress. ‘ w7 v1sc051ty increased. around 109 withouf great change
- 1818, .. {S¥nthetic Lubricating Oil.] Umschau Re v See abs.: 983, 934 935 986 1032 1033 " in average molecular \\ewht np aveéraged 0.0004 lower,

tor tests:showed 10% increase in viscosity after 3,800
km. acid and saponification numbers increased. to 2.5
- -times, Conradson .€ increased: from 0125 to 0.22%
_ viscosity-temperature index changed from. 1.85 to 1. 83

vol. 43, 1939, pp. 195-197; Arch. Ilnenhuttenw., yol.
12, 1939, »p- 538-537; Chem &bs VoL’ 33 1939,
. T086.. - X

- Discussion of what bas been renhzed to date com‘

" . iline point increased .
-1034, 1048, 1362, 3458, - .  solid point increased 1°-2°, and ani
N - 4°-5°, Ring analyges: sho“'ed 1.51-2.88 'naphtbalene "~
s‘s%hfi“’ﬁi‘;a%n A P s pﬁi’élleiéégié“i’ﬁe"%ﬁ‘? ' tings ‘pér mol. and on_the basfs of molecular weight -

. Tests of low-viscosity oils, as transforiier oils, show - .. “were parallel to viscosity poles. 11 refs. :
S s S B nd H. Propsch Atmos- - -
; . no depreciation in properties, the original Kogasin'oil ;.. ?;grxglﬂl};{vning!tis;?;heSSulShOf lmprol\ ed lubrieating oils Z‘ﬁ‘ei,i‘I’lﬁgff{flg&gufh’:gle]l a‘I_;(xlermstot‘f?(.‘;hem Vol . 1820. ‘Kocwn,. H., Axp GiLeert, W. . [Synthesis: :of . Lu-
: “falling far within tolerances as to. saponification and _ .. v, Such as ‘toal, anima B ‘bricating Oils From Olefins of Kogasin, - 1] -Brenn-

167 ¢ Chem Abs:, vol. 30, 1941

< ‘stoff-Chem.,; vol. 20, 1939, joes 418-4.0 Chem Ab<. '
7 vol. 34,1940, p. 8240. N
' Ko«avm fraction was treated w 1th a% (c'\lculated'*
-Oils Pxepared From the Synthesis Product (Kogasin) " on" olefin coutent) of anhydrous: AlCL- with vigarous
_of the Fischer-Tropsch Process;]. Brennstoff-Chem,, oty v Pyt e : rrstirring (1 hr. a0 hr; warming: to room’ temper;
ol. 19; 1988; pp. 837-343; Proc. Pure Applied. Chem Ly in 1 3 : 3 t stsel rolon"ed use have beel “in-- - aturé,; 1°hr 0 "50°," 3 br. at/50°).. The poly:
Rome, 10th Intern. Con"r 1938 British Chem, Abs, : A . ‘ D 1e1atlons' ‘between merization. prodict was <ep'lmted from the AICl; com:
1938, B; p. 1385; Chem. Abs, vol. 82, 1938, 1. *9466. antikmock fuel nthet is can-be converted: into high-: olecular weight and inelting point of ‘products solid pound; treated withi fullex’s earth and freed-from the .
- ' Vigeometri¢ propérties; chemical composmon, aging p e s oSk 0 Isooctane. The HE catalyst at room témperature, establishment of. isoparaffins.by. wer  boiling-constituents by distillation .to 200°per:
,chalactensncs, influénce- of hydrogenation, ;and: be- 57 u":es ew side.reactions, ha long life, and whe hysical and' chenncél data, and’conversion-of frac: 15 mm. - Fractions from: (1) Eogasin from water gas.
‘havior' in use of mouoolefins prepared ‘from Kogasin. -, 3¢ ivated by B, also can be used for the 0 on'of 1 (100 1H.)’ and from : (1I). Eogasin. from synthesis:

g ve, been stu(h R
C:H, or ethylenic. mixtuares. onated extx'\cts mto mp“c‘“;tcstel:ia ceresin, | ‘accom- " - gas (1C0:2H:) .were used. ‘Fractions from- 1) cor

acid’. numbers, H:80; test, and \uth electncal ble'lk-
: down of 180 kv per-cm.:15 refs, .

-11810, : [Newer.:Investigations’ of Lubneatm"

petroleu products. ./ R ey 21,1940, pp. 15
K soris. .3803.

. atre described and discussed 'with comparative data‘and, . .
~references. More recent work shows the dependénce’ seful elsewhere are exther ]‘?fé’:‘e‘g:’%:led reqsed yield tlier products and. the, yesponding’ approximately with Cs, Go and C:’ hvdro-
- of- the'Yiscosity-temperatiré biehavior not 'only on thi ‘ X ' : ; 'age. boiling Tange 'of condensates, fol-~ = ‘carbons, - respectively - (olefin content 70-75%), &

-boiling range of the Kogasin' fmchom used in-prepara ~abount; (;o% c:ﬂculated on olefin content) of lubx ma
tion of -the ofls, but on the:olefin content of the fiac- Racd ) ; ¥ ing:oil; haung i, viseosity of 1,110-1,550' centntokes
“tions. . Studies 'in determination of the I.,number ‘of ns by lation. at 'V, nous 'lempe at k : ests “H. gas at’,20° and visCosity-pole “heights of -1.85-2.33;
Kogasm lubricants’ by various miethods.show: the 1m- “of S, araffing.] Rexchsam N R : respondm" fractions from- (1) (olefin coritent. 43
- portance of contlolhn" time; concentration, dind-excess ‘Wirtschaftsausbay, - Prif-) , 1940, pp: 93— S found An 1 i S Parafin’ 5% ). gave Jower yields (34—-03%) of -0ils"having &
_Teagent:in ‘the tests: Ring amalyses show "approx PB 52,008; Chem. +-1947,'p. 649 . on o : - oS 2-and viscosity:
mately -1 naphthene- nng per-mol. regardless -of, vis
cosity-temperature -characteristics. . Similarly; extrac-
tion thh acetone indicates- that the propor txon of the
ing-igithe same in fractions of all-viscosities.” Aging desxgned thatconsxsted ‘of a 6-1m: \ s tabin) egulan “of’th
tests of .oil for;transformer use by ‘the method of Weiss - inside’ diame 1 { vacuun f-Fe-Cu and chmcal-scale syntheses 'By flactlonalV
-and Salomon; showed no ‘sludge formation in" 11, days. id- RN W ) | 3:2 ether-aleoh
‘Exhaustive hydrogenation:’ increased- oil ‘stability. to: . g prineip) i ‘test mixture; ] lxture and of the celeslns W oleﬁns. ‘The, G ‘and: Gy fractions ‘were réfractionated
light and aix progressively to 1ow acid and Sa’pomﬁca ’ - this. columnshoy ‘th ! i vere obtamed, réspectively. syn. : < into marrow-cuts, from -each of which a-lubricating oil,
‘tion numbers after 6-mo..st ts L ch: ¥ se ' ) ns - thereof, - treat as synthesized, iThe: properties” of 'the . pi od\\ct
aried consxdel ably with-the- bomng&point ‘of the’ start-
ing materialy for “example,.’ ‘the v:scosxty‘ ‘of::the oils
rom the Cv fractlons vaned ﬁom 22 777 (from frai

ng: matelnl “but to a ‘difference in constltutxon ‘of 'thi

ns.., When' ‘the olefin content 0f.(I) -was reduced’
by pamal hydrogenation” lower yields ‘of“an iriferio
oil: were produced by polymenzatwn of .the remaining

" o preferentxal
: ér: 80 atm. ‘pressul 1°190, L ;
u‘“gn ngll:lggmstig%tem:ghmﬁ ;hxogano"en !Deﬂw colorless pproduets, iner "ot 0. in’ Tirve S (visi pole ‘height 1.u) “was - given by o
: g ve st results for the § 2 § 1ting point. : ~
‘W1de1y \m)ma‘ ropérties. i 186 by : ‘The Heg ) 2-MeOH nftholg,ﬁ was used for se] 1 resin fr;a?tei:xlxsgegh:blted deﬁp “points” of‘heat -of! fxorq thesti::;;gn(??’lsg:;?tv pol(tf 1}:}22111:;11237 sg)hgeghe :
- greater uniformity that can.be obtained in t,he syn‘ xtracted with. H‘,(OAc)-EI\feOHn?ggglé ’;“,‘lﬁt‘éﬁg ;;r f .~ Systallization as. compared fo the perfectly smooth; il from the fraction 67.5-9.0 (2-hexene). - The prod-
-thetic oils.” The various methods o producm« syn- affin was Témoved from -the' reaction. mixture. by e . g ucts from the C:* fractlons iowed similar but some-*
thetic oﬂs aré dlsctyed. 10 refs duced- -pressure, distillation, - The - olefins wer what less marked vanatlons in propertles In, n:xth(le;:
‘ “[Catalytic . Aromatization of Almhatic ered in'pure form by hydrolyzing the Hg(0AC)z, olefl m je 1 ) ‘case was-there any apparent-¥elation between the'a
Hydrocarhons. -Literature Review and Verification.] | complex yith'a Strong mineral acid such(.' as HCL Ofeﬁgn%xﬁzii?r%xggﬁﬁ?sl] “solute viscosity of the oils and. the_ viscosity-pole-
rennstoff-Chem:, vol. 20, 1939, P, 1—9 Chenis Abs., the paraffing in a* lower Kogasin: fracti n, 2-methyl ;-Chem; A 5. 1941 “height.’ . The mean molecular weight of the lubncatmo'
vol 33 1939, D. 9280 . e ] _ butane, n—C, ; - oils vaned .;ao-l 240 I
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BIBLIOGRAPHY OF FISCHER-TROPSCH

1821. . [Synthesis of Lubricating Oils From
Qlefing of Kogasin. I1.] Brennstoff-Chem., vol, 21,
1940, pp. 1-7; Chem. Abs,, vol. 34, 1940, p. 8240.

Py lowering the temperature of polymerization of a

(s Kogasin fraction (in presence of anhydrous AlCl)
from 20° to 0° a more viscous lubricating oil was ob-
tained; its viscosity~temperature behavior was not
appreciably affected. At —80° no poiymerization oc-
curred. All the lubricating oils produced by polymeri-
zation of Kogasin fractions had 1 double bond per mol.
Saturation of this bond by hydrogenation cansed some
increase in the viscosity of the oil, but had little effect
on the viscosity—temperature coefficient.” Examination
of the oils by Waterman’s method indicated the pres-
ence of 1 naphthene ring per mol., even for oils of con-
siderably different viscosity-pole heights. The relation
between viscosity and the mean molecular weight of the
oils is discussed; in this respect some differences are
observed between the synthetic oils and petroleum
lubricating oils.,

1822. — . -[Breaking: Down and -Building Up of -
Hydrocarbons Under Hydrogenating Conditions Over
the Cobalt Catalyst Used in Fischer-Tropseh Syn-
theses.] Brennstoff-Chem., vol. 30, 1949, pp. 213~
218; Chem. Zentralb., 1950 I, p. 1302; Chem. Abs.,
vol. 43, 1949, p. 7663.

Various hydrocarbons in vapor form mixed with H.
and CH, were recirculated at 200° over a reduced Co
catalyst used for Fischer-Tropsch syntheses, The
paraffin _hydrocarbons #~CeHy, #-C:Hi, 7-CiHy, and

" 2-methylpentane in a current of H: were broken down
by demethylation, about half of the hydrocarbon being
converted. In addition to shortening the C chain, there
was also a- distinet building up to the next higher
homolog. Isomerization also oceurred to a slight ex-
tent, and some aromatization occurred with 2-methyl-

"~ pentane;” "With #-CsHi mixed with the circulating gas

. containing CH, considerable chain lengthening to C:His
took place, presumably because of -combination iwith- ~

CH..’ In CH.. without ¥, the #-CcHi remajned un-. .

. changed. /Toluene was formed fo'a surprising extent

- by the conveérsion of cyeclohexane in a stream of H..

At the same time, CsH, was formed by dehydrogenation

and cyclopentane, by way of isomerization, to methyl-

cyclopentane folloyved by. demethylation. Benzene
reacted with H. to form toluene, but this conversion
was relatively slow. 'No increase of the toluene yield

- was produced by adding CH, to the circulating gas.

‘1828, Kocw, H., axp Hickerare, F.  [Literature Re- .

-view and Comparative Investigations of Methods for

" Determining the Iodine Number of Hydrocarbons.]

* - Brennstoff-Chem., vol.. 21, 1940, pp. 185-194; Chem.

_Abs,, vol. 35, 1941, p. 7319. - . : .

.. ‘Reviews 62 papers published since 1884. The Wijs,

Kaufmann, and iodo-thiocyanate methods and the pro- .

. ¢éedures of Hanus, Francis, and. Grossé-Oetringhaus

have been compared for 17 simple olefin hydrocarbons,
- For the exact determination of, the I number of ali- -

' phatic monoolefins ' and - hydrocarbon -mixtures,. the

- methods of Kaufmann and Grosse-Oetringhaus alone

. dre - suitable. . For approximations, the KBr-KBO,
. ‘method of Francis is suitable.. The use -of the Wijs, .

‘Hanus, and Kaufmann methods involves large substi-

tution errors with tertiary or ditertiary.olefins. These
3'methods can be used with olefins not branched at the
double bond, as with -the Kogasins. No general con- -
clusions were reached for-the determination of cyelic
monoolefins because of -few 'data: Cyclopentene and

‘cyclohexene can' be. analyzed by the methods named, -

but side’ reactions were observed with certain unsatu-
- rated cyclic terpenes. -Conjugated double ‘bonds in -

dienes can be considered as having the I consumption
of single double bonds with the jodo-thiocyanate, Wijs,
and Hanus methods. On the other hand, the method

', "also:can. be used for ditertiary olefins; for example,

- affin:mixture was separated into its indi
. .occupied several - days.

.. pure, isoparaffins were isolated: MePr?, g— and Y-
. methyl-pentane” and -hexane, and the . presence -of

~ present only in traces, if at all.
- was separated-by 184 fractional distillations -izto.t!
-following : Aa— and AS-pentene, ~hexene, and —hepten
oty ¢
. and e-methyl-A®-hexene. " The olefins were identifie

.- linking were found. The presence. of other types of
3 . Olefins” can be assumed but quantitatively ih

¢ 'quaternary C

. 1826, .. [Polymerization of Monoolefins to V

SYNTHESIS AND RELATED PROCESSES
of Francis, as modified by Cortese. produces complete
saturation, and the method can be used in combination
with the other methods to determine the content of
conjugated double bonds in mixtures by difference,
Few tests were made with acetylenes; the methods of
Wijs and Banus give 509 of the theoretical I-consump-
tion; the method of Lucas and Pressman gives com.
plete saturation in the absence of substitutable olefing,
With synthetic Kogasin lubricating oils, the suitability
of the iodo-thiocyanate method for the exact determi.
nation of double bonds and the Wijs method (limited to
2-3 min, reaction time) for approximations was shown,
1824, [Suitable Apparatus for Fractional Dig.
- tillation at Low Temperature.] Brennstoff-Chem.,

vol. 21, 1940, pp. 197~203; Chem. Abs., vol. 35, 1941,"

p. 7239.

Previously proposed apparatus are described briefly
with reference data. The fact that the new col

LITERATURE

ies of polsmer lubricating oils, having the

stfﬁ%i?«ffs the gleﬁns charged to the polymenzatugxl
rocess, were investigated. Most of the oleﬁss uﬁ
ere obtained from the gasol and the hghf gasoline
Wf the Kogasin process. The olefins with 5-7 C aﬁoms;i,
;’iquid at room femperature, were polymenzgq at 0 :‘vails b
15° respectively, under comparable conditions.

si'ties and yields of the resulting products vary
weatly. 1t appears that these differences are due to
%ﬁe olefins belonging to diéfer(eln)t ;élt'o:llipgsﬁtocfh:\vil:‘lc: —3\:
: i ur were noted: T ~¢ha g
fﬁ,]?“(lgig g)ranched ‘a-olefins, the branch not stax;tn}g
on o’ne of the double-bond-C atoms; (3)‘ Straight-ci )ﬂlﬁ
p-olefins; (4) Branched p-olefins, with the b{]:mc
starting on one of the,don_ble-bond C ntom§. ’l‘ eﬁri—
getion temperature is critical for the pol_\men]zn Q
of the isobutene, while it i§ not critical when polymer-

which is deseribed in detail, employs complete eonden:
sation permits recovery of distillates of ether liquid or
gas at will. Arrangement of the column head and ac.
', cessories ‘allows ‘desired reflux . conditions ‘and the
maintenance of constant operating adjustments. The
possibility of overheating or overcooling of the tem.
perature indicators is-prevented, and progress of the
fractionation is followed easily by true temperature
measurement with thermometer or thermocouple,
Manipulation of the column, with a glass tube spiral -
as exchanger, is described. Efficiency is demonstrated

. ,b¥ separation of mixtures of propene-propane,. isobu- -
. . tane-butane, and motor-fuel oil.

In addition -to the
formr of column for preparation purposes: an analytieal
arrangement also is described. Illustrated, [
1825. [Hydrocarbons Boiling Below 100° in -
- Srynthetic Gasoline From Carbon Monoxide and Hy- "
drogen (Kogasin).] Brennstoff-Chem., vol. 22, 1941,

1_‘):1%1135-139, 145-152; Chem. Abs, vol. 36, 1942, p. " |
5331. . ol

. Olefins” were séparatéd fx;dm'paraﬂins,by nieans of
‘the Hg(OAc)s method. | Tests showed that this method .

C:Me,. - The 2 hydrocarbon groups were further split *
up by - fractional distillation. ¥or this purpese a &
packed column (23 in, high, heated by oil circulation)
and- several glass spiral columns (80, 160, and 820 em. *,
high) were made.. The applicability of the semimicro-
. fractionating column with a rotating metal band o
Lesesne and Lochte trpe-(Chem. -Abs., vol.
7310)-was extended by various additions

‘he pars
dividual com
ponents by. 58 fractional distillations, most of which
Besides the predominpant
n-paraffins, -#—CiHis, ~CoHiy, and ~C:Hy, the following

‘CHEt; ‘'was: proved. Multibranched ~paraffins - weré
The olefin.-mixtur

as well as CHPrg. CH,, §~methyl-Aq, hexene, o iixture
and &methyl-A®-pentene, and a mixture of ¥:

by their physical properties and partly by hydr‘oge!_l?g
tion reactions. The olefins consistéd mainly of

branched o~ and g-olefins.’ ‘Besides these, small quai
-tities-of a—olefins singly methylated outside the double

: 2 ey Ar
Appreciable: amounts of  tértiary -but no
were found ii the ‘products from C0

negligible.

catalysts.

-eous-Oils.] Brenustoff-Cliem., vol. 23, 1942, pp. 67~
?3; Qhem. Abs., vol. 36, 1942, p. 4701.

. - (Kogasin I) by

izing olefins belonging to 1 of the groups lt—3. Lovesti
[ , H., Axp Hory, 0. ' [Compara ive Investi-
‘”Z‘ﬁfﬁ’ O Motor Behavior of a Synthetic Naphtha
& Fischer—Tropseh and a- Petroleum
Brennstoff-Chem., vol, 13, 1932, pp. 164
167: Ges. Abhandl. Kenntnis Kohle, vol. 11;_1934,
' pp. 530-536; Chem. Abs., vol. 26, 1933, p.l36ux.1 X
i 10° fractions of the 2 naphthas have heer
exX;rig’;:is and compared for density, unsaturated lh.\-
drocarbons, I number, CeHe number and octane num 1:31'.
1vith increasing boiling point of the frac-tt}ops. unsatu-
rated hydrocarbons decrease from 4(‘;—_‘__’39/(» in thi ,sg\l—
thetic. product but increase from 16.5-29% with S"i .
petroleum fuel. . Antiknock rating decreases frgll? ._*o? ‘
415 octane no. with the synthetie, and from 77-345 -
with the petroleum fuel. - .

“Naphtba.]

[Composition-of Hard

1828. Kocw, H., Axp IpING. G.
““parafiins Prodnced in the Naphtha Srnthesis of Is; N
-.Fischer and H..Tropsch.}. Brennstoff-Chy vol.

phandl, Kenninis K hle,
vol. 22,
p. 5642

, 1035, pp. 141-148; Ges  Ken

. :xl'gl. ,120’:{337, P, 402-419; Petrol. Refiner,
! 1943, pp.’ 279-286 ; Chem. Abs., v 29,1933,
 Separation of the high-molecular hx

" “rarious methods has been studied, and the extraction.

) a pressnre-distillation methods have been
?ilil\islt‘(ieg:t?d. I)I’)::trs\ction with ether. d_ichlqroethylene,
_and CHCl, indicates possible separation into groups
‘of similar .molecular . weight anq properties. Re-
" ‘peated distillation at 10-* mm. Hg did not greatly con-.
. centrate individual hydrocarbons. Mqleculal weights
increased -upniformiy. with melting  point. ,ﬂmejaﬁixE
to-as high as CiHs= aré indicated; the melt at 117°,

‘and have a molecular weight of 2,000
1829, . [Diesél’ Oil~Obtained i

/th ﬂiBéni?ne
Syathesis of ¥. Fischer and H., Tropsch. Isolafmn.
‘and gh;orinatidn of - Symmetrical Parafin Hydro-
carbons.]. “Brennstoff-Chem., vol 16. 1935, pp: 185—
-190; - Ges. "Abhandl.
" pp.-420-433; Chem. Abs., vol. 30, 1936, p: 1984 :
: - Kogasin II, was ‘sub-

{liation. Normal paraffins from
S¢ane.to octane’ weré: isolated. The remaining 60~
% of the parafiins cobsisted of isoparaffins. - The n+
araffing were chlorinated and fractionated by vacuum

{5tihation. Bibliography is given, Lo

rom. Kogasin IL] . Bremnstoff-Chem., vol, 16,
935, pp. 26gl—268; Ges. Abhandl, Kenntnis Koble, vol.,
-12, 1937, pp. 465-481; Chem. Abs.; vol.. 380, 1936, ».

S5, . T ) AR - ;

y prepared were condensed
‘or condensed -with aromatic

" Alky) chlorides previons)
“Ini the presence of active Al
icts ‘were separated by distillation and the compo-

and’ viscosity-temperature curves are given.
© 293703 ——54—17 .

Kenntnis Kohle, vol.-12, 1937, .-

~. [Constitution of Lubricants Prepared

;S‘iﬂrocarhons in the presence of AlCk. ‘Reaction prod-

tion of the fractions.was determined. 'Viscosities‘.

®

831, KocH, H., ANp Kiister, H. [Catalytic Reduc-
mst;ilon of C:'n-bo'n Dioxide With ?_\'(}rogen.] Brem:lsl-
toff-Chem., vol. 14, 1933, pp- 245-251; Ges‘.) _Ahh:_u} h
Kenntpis Kohle, vol. 12, 1937, pp. 2492625 .Bnhqs_
Chem. Abs., 1933, B, p. 737; Chem. Abs., vol. 27,
A i for the synthesis of benzine
st of Co and Xi for the s} S
iscxilet:;yeﬁecti\’e at 150° in the prodmetion of CHu.
Traces of CO- and O-containing compounds trere
found in a few cases. With a large excess_of COH
complete equilibrium IS reached, which at 150 —-(11(1)0
is. almost completely. foward the CH, side. éd ng
steam at the start strongly retards the reaction b‘y
inereasing the H: concentration. When_blast-fnrnalc{e
gas treated with stemm is used, a N:-giluted CO-—H:
mixture is obtained, which, passed over Co, gives
CH.. CH. is obtained quantitatively from a similar
CO-~H--N, mixture passed over Ni. Passing CO and
steam over Ni gives 821 CO: and CH:. MeOH, a pos-
sible intermediate conxpound, is complefely dnecomposed
in the presence of CO. over Ni at >200°. § com-
‘pounds poison the catalysts. - S
1832, Kocx, H.. aNp Rucmrer, H. [Isomerism E_qmllll'
rium of Hexane,] Ber. dent. chem. Gesell., vol. ; T
1944, B, pp. 127-1323: Chemn. Abs., vol, 39, 1945, D- 903.
1833. [Isomerization of Bui:e_ne.] QOel u.
Kohle, vol. 40, 104£ pp. 2312415 British Ab_s:. 11945.
B, II, p. 285; Chem. Abs., vol. 44, 1950, p. ;&04i
i’ #—-C.Hs i isowerized at 100° on a Fischer-
'J.‘r‘t-)‘;)l;ecll]l Zag;]_vst. a shifting of the et.hylgpic linking
and- cis-trans-conversion takes p}ace, yielding an. eqliu-
librium mixture that aceords with that calcnlateﬂ ){ ]
Frost from free energies of the isomers. At lnghex_
temperature and pressure, slight eracking occurs ang
a red polymer is formed as a pyp'roqmt‘ Aggve
catalyzes the shift of zhe ethylenic lmkmg at 3259, the
" “main reaction being a redistribution of H:, with forma-
tion of. C.Hj and hizher unsnt\n'a.ted,hydrocnﬁbqns.
1A1.0;. catalyzes this -shift at-190°, but:.at 400° iso-.
C.B; is formed accompanied by cracking, vghxc}l gx'veés
- .C.H, and polymerization leading to G:Huw as majn pro ;
‘uct. In presence of He phosphates of Cd as catnly§ .
formation of iso-C.H. occurs at a lower temperature
and is accompanied by .polymerization; at a higher
‘temperature polymerization is reﬂuc_ed. but the catalyst
soon loses its activity. If in the Fischer-Tropsch syn-
".thesis, C.H—isomers are added to the reactant .gnvs'ei;
¢ ’pesides hydrogenation, shift of the ethylenic hnka, e
* occurs, by. which the composition of the residual Cq L
" approaches: the equilibrium-for ,gxl-Q.Hs_ ;" Gs hydrocar-
"bous are not produced from C.H; id this reaction.
1834, Koo, H., Axp’ STEINBRINK, HL.' [Synihiesis and
. Hydrogenﬂtion of Polyalkylated Benz_e_mes.] ‘Brenn-
- " gtofi-Chemie, vol.. 19, 1938, pp. 2772855 Chem. Abs.,
7 .vol. 83, 1939, p. 150: b - o 5
Preparation of hrdroearbons with Jul ricating prop-
- ertiesphas been attempted in the preparagop ‘oi a]k!:;'- )
.“Inted benzenes of high moleculm: weight,'sxmﬂar to the. .
T Kogasin products, and their hydrogenation tov‘the‘cor‘-,b

ABSTRACTS

" responding ¢yclohexane dgri\‘artvives.j’ R e
1835. [Cracking of Paraffin Wax-by Action of . "0
‘Aluminum Chloride Formed in Situ.) ~Brennstoff-
- Chem., vol. 20, 1939, pp. 147-152; C_hemt Abs., vol.
--34,°1940, p. 6033. - | . S n s
"7 By. tréating & Datural or a Kogasin para
F:wj?lf' at‘crtimte% AL (5-109% of the wax)-+HCI at 210°E o
1/960° (15-120 hr.); yields. of 40-60%. of ‘gasoline ann_ -
-'10-15% of ‘gasol were obtained. The gasphne»colt
- tained no detectable quantities. of CeHs 0r toluene.
. consisted principally of naraﬁ}n hydrocarbons but cgn— .
tained also some -alkysl chlorides. Part of the latter
-decomposed on distillation; olefins were,rfo‘rmed.
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2 S o ‘ L ‘ : vol. 13, 1980, pp. 93-105; British Chem. Abs., 1930, tion at first, the activity diminishing gradualls, e
: - : . . Psiieinis y v ‘297 ; - a; Fili
1836. Kocw, H., sNp TITZENTHALER, E. [Detérmina-  ing the séparation in heat-treated steels in the trang 3, p. 5515 Chem. Abs,, vol. 24,1980, p. 2679, . -~ - g::%(;‘;i N Ao of actitity occurs with alkali-
tion of the Degree of Branching in Synthetic and - tion or martensite phase, the C remains in the resig, Study of the influence of-BeQ, MzO; Zn0 and Cd on: | free catalysts. -The best eatalyst contains Fe 1 atom, .
Natural - Solid’ Paraffing With the Help of Hyrdro- . .The investigation of these carbides is difficult ‘becays, " the Co~Cu catalyst for the synthesis of petroleum hy- : : .
. ‘genating - Decomposition on a Cobalt Catalyst.] of the surface activity of these

materials. . Eléctrgf

A p Ca1lat Na.CO: -
micrgscopy was used. d _drocarbons’ from water gas at atmosphemc pressure 1 atom, Na:(Os 0.005 mol.
B b ¥ S used, an photographs are shown, *

I ; : : fe ion of Carbon’
. Brennstoff-Chem., vol., 81, 1950, pp. 212-221; Chem. has shown tliat MzO js the best acceleratar, being most - 1846, Fusarura, K. ' Catalytic Reduction of Car

Abs,, vol, 44; 1950, p. 9335,

- PRE h dinare 1n-Copper

1899 Konusey S Cataltle Teduerion o Carioy | aetive at 230° ani siving the ighest ieds. Tie0 15 Moneside at Oralpars Ercaeure. VILL Iron.Comper
" Various synthetic and natural solid parafiing were Monoxide Under Ordinary Pressure. ‘1. -Studies by - most active at. 260°; however, the yiel tsl T'it'u'tin‘; - cappl. 1081 DP. 136-13S; Sei. Papers Inst, Phys. ©
- decomposed by hydrogenation on a Fischer-Tropsch Co “ - - the Heating-Curve Method of the Catalytic Activity,«§ = "ZnQ is the poorest accélerator, the re-"t‘? .‘;v ot Co. - Chen, Research (Tokyo), vol. 29, 1936, pp. 280-284; -
- catalxst within the temperature range 180°-230°. The * _ of a Few Metals. ' Bull. Inst. Phys. Chem, Researcy“if .- .at260° ' Cd completely destroys the activins soxe * :Chem. Abs., vol. 25, 1931, p. 4173. )
.* liquid hydrocarbons obtained with the main product " (Tokyo), vol. 8, 1929, pp: 277-283 ; abstract sec, 2, 1843, - Catalytic Reduction of Carbon Mogex- ' hres G taﬁ st "ﬂ'ivhi &t the-ratio’ of Fe to Cu was.

CH, were analyzed in the boiling range 30°—170° by - 1929, pp. 35-36; Jour. Soc. Chem, Ind., (Japan), voi, . ide: Under 'Ordinary Pressure. -V, Influence - of . Three catalysts in !

close fractionation. = Since by demethylation splitting,. - T

L . L € 88 ¢ Tat mation of
: 82, suppl., 1929, pp. 4, 6, 23;. Sci. Papers Inst. Phyg Titaninm Oxide, Zirconium Oxide and Cerium Ox(xde.,, : 0:1,' 3 1 and f1 s 2 W'earti rst;l;lslegtlghglllé gg;sx:n;;(an ot
branching is preferably maintained in the same posi- Chem. Research (Tokyo), vol. 12, 1930, pp. 193204, . Jour. Soc. Chem. Ind. (Japan), vol. 33, suppl, 1*’?’0:, : h-"dwm}-hons. o “'The st catalyst was TIOSt Te-
. tions, quantitative conclusions can be drawn from the . - Chem. Abs,-vol, 23,71929, p. 3844 ; vol. 24, 1930, pi] - Dp. 202-208 ;- Sci. Papers Inst. Phys. Chem./_ueseal'ch + ospheric P1§$S‘!§le]- 1+ 2 had approximately the same’: -
amount of isocompounds in' the decomposition product .. 2663. . B [ -+ . [(Tokyo), vol. 14, 1930, pp. 18-25; Chem. Abs., vol.- - active, and the othe K o .
- as to the original jsocontent of the initial parafin, Tak- - 24, 1930, p. 4376... o .
ing a straight-chain paraffin. n—octadecane, for exaniple, ;

Xi, Co and Fe are reduced at various temperatures* §

reactivity, - About 8.3 cm. Of"ligl“]idcl]llydr‘)lc?“tbon was.. -
o . : - a1 . of gas with each catalyst: - - -
; ! -, And their catalytic activity in the reduction.of CO by o (letermine the most; efféctive catalyst for syn-. — Droduced from 140 1. .of gas wif :
it.can be shown that even with careful decomposition - T, under atmospheric pressure is measured:” The mix -thesizing petroleum- from-water gas the influence of /. 1847, ———. -Cat L et

2 & limited amount .(about 49%): 0f branched “hydrocar- " tyre of 1-mol. Ha+1mol..CO is passed through 2 tubes " Ti0,, Ce: and ZrO: was esamined. The catalyst con-- . " under .Ordi : A itlonal et

- bons formed: through isomerization must.be reckoned - - 1iwith, and L.without catalyst and heated 1)1'0g1'essive]y, B mmmq 3 parts Co.-1 part ‘Cu. and-the.above ‘oxides: " Wnth‘a;Co—Cu—‘-x e} Cata; 5 . 00 - -

- With. 4 syntbetic gatch fraction obtained on a Co 0f~  to,. 400°, A differentins “thermocouple records . the “was reduced at 300° from the oxides derived from the: - .. (Tapan), vaol. 34, suppl. 7. 1931, pp P
(¢ Fe catalyst vielded:about 30% of isoparaffin, while'a. ° . exothermic reaction After ‘the Yeaétion, the  Ni dis. - nitrates. The gas mixture contained equal parts of " . sbs vol. 25, 1931, p. 5341, - R -

‘synthetic hard paraffin gave an average proportion of - ) 1 i ’ )

) .7 solved in the HOI withour lea¥ing any residue, while
_branched compounds of 88%. . & soft. paraffin’. from. * * Qg Jeft a residue of C. The activity of Ni is'thug'i;
the spindle-oil fraction of an Emsland crude oil yielded ' - gependent of the temperature of veduction, while f]
"8% and a hard parafin‘separated from.the macliine ' . opposite is true with Co. - In the absence of
oil fraction 24% of‘isocompounds. A Tief-Temperatur Ni and Co catalyze the decomposition of CO,
Hydrierung brown-conl paraffin .showed about 115 0f' ). Queed at 30°:-and 450° shows an exothermi
- ‘branched - hydrocarbons. ' The- hydrogenating decom- = )

e . ¢ e h el A around 300° which is caused prinei
‘position also was accompanied: to -a limited exteiit by - tion of Fe. " The Fe catalyst is then no-longer

.. aromatization whereby the methylated aromatics ap-~." . 4nd is found fo be o mixture of FeO and C
.~ Deared to-a large extent as benzol." Tests on:the. split-., ~"mare, the heating “enrve ‘with CO alone is
.ting bydrogenation of paraffin. onactive Fe: catalysts - jdentical with that of CO<H,. S
-did not. produce the desired results at the temperatiires = < o7 G RN
~employed-up-t0-850°. It was further: iscovered tha

0 and H: and was passed over 30 gm. of ‘catalyst at
. g (I)it:l' per-hr.. ,Catal,l t$ containiig Tik, Zr0: or QeO .
-“give liquid produets at 180°-200° angd all show sini ’
gas contractions. "Wirh TiO. gas contraction (1;111_1}1,

* ishe§ to 20.1% after 12-hr., then gradually to 40.7% -
-~ Cafter. 89 hri, forming iainly gaseous l).\fd‘rocan_'bons. .
ZrQ: is the best; but hot as good as \lg() CeO: lS"lll(’.‘.'. .

‘Tests were niade to determine the relation between '
atalyst-activity a1nd volume; a pumice support is used .
1 case an glit-sugar -charcoal- support in the o
With the first catalvst the gas contraction was: |
%, and. 38,4-46.6" em.’ of oil was produced:
, ! parafiin- appearing in .

catalyst -the ‘gas, con-

d 34.59; and the oil ‘vields 36.6
. 7 L -of gas respectiv

' Hydrocar-
our: Soe;

Co_catalysts . temporarily lose - fheir  ability -to ‘split’ y i ¥ CTes Y : : ‘s,gl. f}ql’ﬁ;dsox;;
‘hydrocarbong by hydrogenation when small ‘amounts < tah 1090 -

‘o\fy»‘NH, are added to the H. e
'1836a. KoCH; - H.is AXD . VAN ¥, "H. " [Individua
* Branched Hexenes and Their I omerization Equilib:
a.]. -Brennstoff-Chem., vol." 82,1951, pp. 161-174 2:0.4. .
Chein. Abs.'vol. 45,1951, p. 8238, & - nr L nO ‘ iy i g : 108 ivé: the yield 'of Tiquid produets was SL35
> During' the war; -catalytic isomerization. reactions 3844 vol: 24, ) iy AR on. - & “ee. ¥ ddition: of W, Mo or Cr oxide-
were of Importange’ in.increasing the octane number D CO,. i The above
.of :synthetic gasoline: such reactiong~are also of ‘im:
portance in’preparing ‘a: variety .of ‘produets. from. the
2lcohals‘obtained in the’oxo-synthesis by varying the’ fon { Cuis
Dosition of the double bond.. The.reaction mechanisms . ’ . ¢

Pp-496, 1039,

A
S

3 double The reac m ) while the addition’ of K:CO;
of the isomerization - of -olefins and isowerization: de. ’ a’léss.degree’ inerease th
bydration of*aleohols -are-reviewed. -:A- Co - gasoline- 5F-C reduction of-CO, an

synthesis ‘catalyst-permitted equilibrium to.take Dplace:
smoothly. in" ‘an- autoclave lat 190°: between.2,3-d
= methyl-l~butene ‘apd. 2,-3= methyli2-butene : While

the . isomerizition 'of.the 2-methy} ; did “not.
progress under similar-condition RN
1837. KocH, ‘Hi, Prourer, H., aNp Kb
-, Acids .Obtained in:

' KoLier; H. ° [Fatty

Small Amounts in_the Benzine

cher and -H.-Tropsch.]’ :Brenn-
2-387 5

Srnthesis
stoff-Che;

‘Ges. Abhandl
- 433-443; - Cher

Abs,; vol: 80,1936, p.:8970.. - : e :
Formic, Acetic, propicnic, and-butyric acids’were
dentified in the 0.35% yield obtained swi th Co catalysts

bD.
242° SE (Tok
inthe synthesis. “These' acids. are found in"the. reac- comes. CO-"ana CH.‘hl:'d cafi.bt(l,]:s ,(.);)ndv,etchoeli'xg g
thon liquor, of-which: 2/3! is acetic.’| No unsaturated "oil'forma The reaction temperature is lower
acids were' found: - >Acids+dissolved in ‘Kogasin- were : p ! P

0 C perat
0,06%of . the-latter; mostly of 5-10°C atoms and a, . ; ook Eiven.in theliterature, | At 248°,.84.41
all amount still;higher.. - S )

« Koom, H.'W. /See abs. 1288, i "L, (1842, atalytic: Reduction. of.'C s stance like vaseline was obtain
1888. Kocm, W. ' [Electrolytic Separation of arbides : 3 Influexice of Bers: of ‘water gas. “Addition of 0.0005
in Alloy and Carbon Steels.]."Stahl.u, Eisen, vol. 69; # lium'. Oxide, : Magnesium - Oxide, : Zin¢. Oxide anf> & to the above catalyst increase

1949, pp. 1~8; Chen.: Abs.; vol,'d3,-1949. pi 5718: . Cadmium’‘on "the ' Cobalt-Copper . Cataly. favored forma T higher hy!
L is possible to.isolate carbides in’ ferritic-jiedrlitic " Soc, Chem. Ind. (Japan), vol. 33, sup: bt alysts containin
- steels"without-breaking them down, - When" perform- - Scl.” Papers: Inst.  Phys,. Ch { SR :




" p. 452; Chem. Abs., vol. 27, 1938, p. 3133.

Most effective temperatures were 190°-220°, A cat-
alyst of Ni+18% ThO:. gave 108 ce, liquid /m.? of gas
mixture. Mn can be substituted for Th. Small
amounts of alkali carbonates were effective as pro-
moters. A catalyst of Ni+18% Mut15 ce. Rb.CO,

(¥/1400) also gave 108 cc. liquid.
1852,

gave good results also,
'1853.

Abs., vol. 28, 1934, p. 4655.

. Products of the reaction were gases, oils and an
aqueous solution. Cowposition of -the gases varied
widely. With a Co catalyst there -was a little CO;.
and some hydrocarbons together with unchanged CO
and H: but with Xi catalysts the hydrocarbons varied-
G-83%.. 807 of .the .oils distilled below 200° and-the- -
normal parafins from Cy to Cy, Were identified. The
use’ of 'Ni- catalvsts gave over 90% saturated hydro- .
carbons while'Co gave up to 57% olefins. No aromatie
- ~hydrocarbons or naphthenesiconld be detected. The -
- - higher-the boiling point" of a_fraction the less olefin
it ‘contained. . Investigation of the aqueous . solution -
showed small amounts of 'aldehydes, -aleohols, acids,

and ketones:

1854, FusimuRra, K., TSUNEOKA, 8., aAXD KAWAMICHI,
K. . Svnthesis of Benzine From.Carbon Monoxide .-
and Hrdrogen at. Ordinary Pressuve. XVIII. Ef-
fect of Sulfur Compounds on the Nickel Catalyzers.
“Jour. Soe. Chem. Ind. (Japan), vol. 87, suppl,, 1934,
DD- 395-400; Sci. Papers Inst. Phrs: Chem. Researeh
(Tokyo), vol.. 24, 1934.. pp.- 93-102; Brennstoff—
Ghem., vol. 13, 1934. p. 412; British Chem: Abs., 1934, ¢

B, 1,.662;.Chem. Abs., vo). 28,1934, p.4655.,

.7 Action of H.S and:CS: 'was studied. " Small amounts .

of éither increased the activity of A Ni-Mn-(15%) AL:Q; -

(3%).: (1) catalyzer but larger ‘amounts poisoned it.
- They had.no ‘preliminary- activating effect on a Ni-
Mn(15%)-Th0:(3%) (2) -eatalyzer! and this was

more easily poisoned.. From 16-28 mg. H.S ‘or ap-

proximately 50 mg. CS./gm. Ni Jvere required to halve -
the; activity of (2) and 54 mg. - H,S/gm. Ni was Te-

quired for (1). . The poisoning:power of thé OS. in-

creased directly the amount of CS, but that of the H.S '

. inereased directly with the logarithm of the amount of

. .8, 'When a large, amount ‘of (1) was used . H.S
.-had no-effect on it up to a. certain ‘point, after which . . .
it poisoned it in the usual way. -Jt-was shown that- .

excess catalyst had no effect on the reaction and that
the necessary and sufficient quantity of catalyst wag
2 gm. Ni when the oven temperature was 200°, the gas
flow was 4 1/hr. and the volume. ratio CO:H. was
approximately 1 :'2, Under these conditions there

"was produced 135 ce. benzine/m.? of gases used and.

3.5% of ‘the Ni was in an active condition.

IR 7 S

Inst. Phys. Chem, Research ‘(Tokyo}, vol. 22, 1933,
Dp. 242-247, 248-253; British Chem. Abs., 1933, B,

- Benzine Synthesis From Carbon Monox-
ide and Hydrogen at Ordinary Pressures. XV,
XVI 'Nickel Catalysts. Jour. Soc, Chem. Ind.
(Japan), vol, 86, suppl., 1933, pp. 413-416; Sci. Papers }
Inst. Phys. Chem. Research (Tokyo), vol. 22, 1933,
PD. 254-258, 259-263 ; Chem. Abs. vol. 27,1933, p. 4997.
Ni catalysts with additions of Mn, Cr, Mo, W, TsS,,

ThO;, ALO; and fuller's earth as well as Ni, Mn and

Cu combinations were tested. Best results were ob-

tained with ThO.. AL:O; and fuller's earth additions.

A catalyst consisting of Ni and 15% Mn and 0.5% Cu

. Srnthesis of Benzine From Carbon
Monoxide and Hydrogen under Ordinary Pressure,
XVII ' The General Properties and Chemical Com-
position of the Reaction Products. Jour. Soc. Clhen.
Ind. (Japan), vol. 37. suppl., 1934, pp. 395-400; Sci.

.- Papers Inst. Phys. Chem. Research (Tokyo), vol.
24, 1934, pp. 79-92: Brennstoff-Chem., vol. 15, 1934,
D. 412; British Chem. Abs., 1934, B, p.-662: Chem.

t 1

1 125% kieselguhr) containing
.~ ce.-of liguid benzine per m.? of pire CO4-2H. was ob-

"~ - Monoxide and

" . Papers Inst: Phyrs. Chem. Research. (Tokyo), vol. 25,

~CO i H: in the initial gas above 1+ 2.0-1- i'2,1-the vield
-of benzine and the reaction veldeity can be increaged .
by raising the temperature. No CH, is formed if the '
temperature is kept below 200°-210°. )
tent of the initial gas is increased, the temperature .
- must be lowered to suppress. the CH.—synthesis reac-
_tion. . There is'a linear relationship between the H:
-content of the outlet gas and the I number of the ben-
zine. .The higher the M. content, the greater  the
saturation of the benzine. The volatility of the ben-
~'zine inereases with higher working temiperatures,

- i -Usefulness of a New ‘Alloy - Catalyzer. Jour, Soc. -
~Chém. Ind. (Japan), vol. 37, suppl., 1933, pp. 738744 ;.
- Sei. Papers Inst. Phys.
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1855. FUJInURs, K. AxD TSUNEORA, S. Synthesig of
: Benzine From Carbon Monoxide -and Hydrogen
Under Ordinary Pressure. XIX. Composition of

the Initial Gas Mixture (1). Jour. Soc. Chem. Ing. .

(Japan), vol. 37, suppl., 1934, pp. 395400 ; Sci. Paperg
Inst. Phys. Chem. Research (Tokyo), vol. 24, 1934,
pp. 103-112; Brennstoff-Chem., vol. 15, 1934, p. 412,

British Chem. Abs., 1934, B, p. 662; Chen, Abs., vol. .-.

28, 1934, p. 4655.
It was theoretically deduced and proved by experi.

ment that a volume ratio of CO : He. of 1 ; -1 121

was the best for benzine synthesis. An excess of CO
had little effect but excess H: caused an excessive
produetion of CH,, -

1858, Benzine Synthesis From Carbon Mon.
oxide and Hydrogen Under Ordinary Pressure,
XX. Composition of the Initial Gas Mixture (2).
Jour. Soc. Chem, Ind. (Japan), vol. 37, suppl., 1934,
DD. 704~711; Seci. Papers Inst. Phys. Chem. Research
(Tokyo), vol. 23, 1934, DPp. 127-136; British Chem.
iA?lé%, 19385, B, p. 132; Cliem. Abs., vol. 29, 1935, p.-

 YWhefi & mixture (I) of 82.8% CO, 65% H gad o

2.2% N: was passed at the rate of 4 L/hr, over'a 27-cm.
contact layer of catalyzer (Ni415% Mn-+3% ThO.-+

tained. - Under the same’ conditions (I) containing
approximately 10% N, gave 115 ce., 105 CH, 120 ce.,
10% CO: 111 ce., 20% N. 112 cc.. 20% CH, 108 ce.,
20% CO: 91 ce., 40% N: 95 cc., 40% CH, 83 ce. and

. 40% CO: 90 ce.  Thus less than 20% of inert gas did

not seriously affect the reaction but 40 cut the yield:
considerably. Also the more the mixture was diluted,

the lighter and more. volatile was the. oil produced.
After removing the $ compound and CO: from a éom-"
"mercial gas it was passed over.a 47-cm. layer of
-catalyzer containing 3.5 gm. Ni under the .above. con-. -
“ditions. This gas (30.2% -CO; 54%c H,, 4.7% CH,

10.9% N:), containing 81%: usdble CO+-2H, ‘gave. 95
ce. Benzine/m.® of gas or 121 ce./m.* of pure’ CO-F2H.

Under like conditions ,(I); ‘gave 13':"‘<:<:./m.3 of - pure -

CO--2H. .
1857. TSUNEORS, S. Benzine Synthesis From Carbon .

Hydrogen at Ordinary Pressure.
--XXI. Relations of the Gas Composition to the
“Working Temperature and to the Degree of Satura+

-tion ‘of the Benzine Respectively. Jour. Soe, Chem. -

Ind. (Japan), vol. 37, suppk., 1933, pp. 711-716; Sei. -

- 1934, pp. 137-143; British Chem, Abs., 1935, B, p. .
182; Chem. Abs, Yol.29, 1985, p. 1231, . .+ SH
Mn-ALO, catalyst is:used.” With the ratio. of:

If the H. con-

858. .~ Benzine Synthesis From Carbon Monos
ide and Hydrogen' at .Ordinary Pressure. XXIL

P I Chem. Research . (Tokyo), °
vol. 25, 1934, pp. 144-151; British Chen, Abs., 1935,

* B, p: 132; Chem, Abs., vol. 29, 1985, p. 1231.

Porous catalyzer of good thermal ‘condmoi is ob- -

" tained by dissolving out the: i from a Ni—Co-8i
(1:1:2).alloy. With this catalyst, a benzine yield of

ce. per m. iys obtained at 180° by a single pass of th‘e
%}?goret?cal gas mixture. Increasing the temperatule
decreases the degree of saturation of benzine.
creasing the amount of the catalyst increases the ben-
zine yield and lowers the working temperature.

59, TSUNEOKA, S., AND Murars, Y. 3
18thesis From Carbo'n Monoxide anﬁ Hydrogen at Ordi-
XXIII. The Extraction and Leach-~

ing Treatment of Alloy Catalysts. "hem

In%. (Japan), vol. 3S, suppl., 1935, pp. 199-206; ch:

Papers Inst. Phys. Chem. Research gTokg'o), \-9_1_. 27,

1935, pp. 13-22; Chem, Abs., vol, 29, 1933, p. 4541,

Experiments were ¢arried out on.the met]mds of
preparation of Ni-Co-Si (1:1:2) catalyst to improve

activity of alloy catalysts. 3
;Bgm the alloy is an essential operation and thg most
favorable procedure consists in boiling 24 hr. with ‘tl_le
theoretical amount of NaQH. Any x_'esxdual gxlknh in
the extracted catalyst exerts i‘l ('letruuental1 mfﬁuﬁ:lqclg

its activity. and as complete a removal of alkali
S asiue 15 it The residual alkali increases

Jour. Soc. Chem,

The extraction of Si

ossible is indicated.
=tll?eppos\\'er of CH, formation of the catalyst.
periments with the Ni-Co-Si catalyst did not show
any relation hetween the gas contraction and the ben-
zine vield. The- activity of the benzine 'ca,tal_\-st‘ lfe—
comes gredter as the most fa-\'orable_ reaction tempera-
ture is lowered. “With 23 gm. of Ni-Co :alloy cata}_vst
a mayimum benzine vield of 120 ec. per m* was obtained
in a single-pass- operation with an untxiﬂ gas composj-
tion of 33.5% CO, 63.6% H: and-0.9% N: Increase in
quantity of catalyst resulted in a.less volatile and
more saturated benzine. O :
~—, -Benzine Synthesis From Carbon Mon-
xide and Hydrogen at Ordinary F'ressure. )

- Eol'he'Iuﬂuence‘ of the Particle Size and tlie Hxdrogen

Treatment or Oxidation Conditions of the Alloy
" Catalysts..- Jour. Soc. Cl;ems. Ind}., '(Japz‘l?)é't"ofl"lﬁ:' -

-7 suppl, 1985, Pp. 206-212;. Sci. Papers Inst. Phys.
. suppl., /1933, - pp. ’): vol. 27, 1985, 1. 23-81;

2.5 gm, Ni at 200°, 117 .-

- Ni-Sieatalyst is lower than Co-8i,-it has a-lower

. - Chem, Research (Toky X
~Chem. Abs.,vol. 20,1985, p. 4551 . -7
" Activity of the catalyst became less w de e
in particle size.” The H- pretreatment of the .\1—Co—§n
alloy catalyst- is uniniportant, almost no mcrenie" in
activity being obtained by H. pretreatment at -__0 .
A H. treatment at 330°—150° is detrimental and at 450°
It results “in . complete inactivation .of the catalyst.
Oxidation of the catalyst before and after H: treatment
is likewise considered unfavorable. | o
.. Benzine Synthesis From: Carbon Mon- -, °
" oxide and “Hydrogen at Ordinary Pressure. -XXV.
‘General Properties and Constituents of the Benzine -
- Prepared With an Alloy Catalyst. . Jour. Soc. Phelq.
- Ind. (Japan), vol. 88, suppl.,, 1985, pp. 212-217 ;‘Som.
Papers Inst. Phys.. Chem. Research (Tokyg ),vvol._:7,
¢ 1935, pp. 32-38; Chem. Abs., vol. 29; 1935, é) 4;;)1.
" Catalyst used was of the composition Ni:Co: Si=
1:(1:. :tgly Double ‘fractionation with —a~—.Wi°dmer°coIgm°n .
Bave distillafes.at 30°-40°, 60°-70°,.90°-100°, 120°~
"130° and 140°-150°. :About 75 vol..% were found to be .
 distillable at 220°. 'The contents of unsaturated hydro- :
¢arbons were determined by the observation of den:sxty;ﬁ e
1 ‘and I pumber; they are lower for 'a higher boiling - ‘
polint. The ‘methiod .of Garner gave 90:5% parafins -
and 95% oléfins. The product was water white, had -
good volatility, did-not contain any §’compounds and -
diolefins, refining was not necessary and it ~haq a high '

om’ Carbon Mon-

- - Benzine Synthesis I !

#.oxide and.Hydrogen at Ordinary Pressure. - XXVI
h Gas Contraction and Benzine Synthesi_s.; 8
2+ Chem. Ind. (Fapan), vol. 38, suppl., 1933, pp. 569-5
. 8ci. Papers Inst. Phys. Chem. Research (Tokyo), vol.
+ 28, 1935, pp. 48-56; Chem. Abs.,

vol..30, 1936, p. 270.

.
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No relation appears to exist between the total gas
contraction and yield of benzine. Carh “

63. Benzine Synthesis From Carbon Mon-
18oxide and Hydrogen at Ordinary Pressure. XXVII.

Cobalt-Alloy Catalysts. - Jour, Soc. Che}n. Ind.

(Japan}), vol 89, suppl., 1936, pp. 267-273; Sci. Papers

Inst. Phys. Chem. Research (Tokyo), vol. 30. 1936,

pp. 1-14; British Chem. Abs., 1936, B, p. 1028 ; Chemn. 7

Abs;, vol. 30, 1936, p. 8570. .

Activity of Ni—Co-8i, Ni-Co-Mn-Si and Co-Si alloys -
has been improved by melting the original allo,\‘ in a
high-frequency furnace. Witl} 10 g, N'-Co—Si
{1:1:2) alloy catalyst a maximumn hgnzme ‘_\'}eld of
130 ce. per m.® was obtained from 1 m. o§ initial gas
(83.6% CO and 65.4% H.). "A small addition of Mn
to Ni-Co—Si alloy catalyst appears harmful. Mn
checks hydrogenation of the catalvst and accelerates”
polymerization. The activity of Co-Si eatalyst in--
creases with decrease in particlesize. H. treatment of,
Co-Si catalyst is detrimental. - The optimun: tenipera---
ture for Co-Si catalyst is 230°... The activity is lower
than that of Ni—Co-Si alloy catalysts.

1864. Benzine Synthesis From Carbon Monox-
ide and Hydrogen at Ordinary Pressure,. XXVIII.
Nickel . Alloy Catalysts. Jour. Soc._»_ Chem. Ind.
(Japan),-vol. 89, suppl., 1936, pp. 273-278; Sei. Pnpc;r‘s
Inst. Phys. Chem. Research .(Tokyo). vol. 30, 19.@, :
pp. 15-20; British Chem. Abs... 1936, B; p. 1025’; -
Chem. Abs., vol. 30, 1936, p. 8570. :

Aectivity of Ni~Al catalyst increases wit-h a decrense
of particle size.. A H: treatment at 350° increases the
activity. but at 450° cowplete inactivation °r«esulfs.
CH: formation is most favorable at 240°-2i0°. The

activity of Ni-Si catalyst increases with the decrease -
.of particle size. No H. treatment is necessary for

this. catalyst. Though the .optimum “temperature of )

activity.. . The .addition  of Mn . to ' Ni-8i ecatalyst ‘in-:

fluences the activity unfavorably. -‘The activity of: -

‘Ni~Fé-Al~(1:1:2) ‘catalyst increases with decrease
%:pn;icle (size. " H. treatment is unnecessary for t}ns g
v hesi Fr Carbon Monox
865. Benzine Synthesis From Carbon Monox-
! isde ‘and ‘Hydrogen at_Ordinary Pressure. XNIX.
Influence of Bore and Lengih of the Reaction Tube.
Jour. Soe. Chem. Ind. (Japan), vol. 39, suppl., 1936,
Pp. 204-298; Seci. Papers Inst.:Phys. (_:hem. Research
(Tokyo), vol. 3, 1936, pp. 30-39 ; British Chem. Abs,,"

- With 10 gm. of Ni-Co catalyst a bore-of 13 wm:: ig

‘. most favorable;. The smaller: the bore the greater is. -

the formation of ‘gaseous hydrocarbons. - The vola-

: -tility of the benzine formed-is dependent upon the bore . -
B f;n:.i},'length‘of the reaction tube. ~The best length of . )

reaction ‘tube for a bore of 13 mm. or less is approxi-

R cm. © A 20-mm. reaction tube must be longer - .
]tllllitlf]goggm. With ¢onstant bore the decrease of xeac-- -
tion tube length promotes the formation of gaseous-
hydrocarbons. With decrease in' tube length the most -

" favorable reaction temperature decreases.” The vola--. R

‘tility of the henzine formed is increased.. B
1866, ————. . Benzine Synthesis From Carbon Monox-
" ide' and Hydrogen, at. Ordinary -Pressure. - XXX.
Influefice’ of" Catalyst. Concentration. Joug.__ Sooc: ‘
" Chem, Ind. (Japan), vol. 89, suppl,, 1936, pp. 325-829; -
Sci. Papers’ Inst.. Phys.”Chem. Research (Tdkyo),

... vol, 30, 1936, pp. 40-51; British Chem. Abs., 1936, -

‘B, p. 1028 ; Chem. Abs., vol. 30, 1936, p..8570. .

If more than a certain amount of catn]).'st is used,
constant velocity being assnmed, the reaction reaches
a condition-of equilibriuvm independently of the amount
of catalyst used.. This limiting value depends on the

. quality of the catalyst and the conditions of the ex-

periment.. Polymerization, hydrogenation, heavy hy--

1936, B, p. 1028 ; Chem. Abs., vol. 30, 1936, p. 8570... "~




i~ necessary.
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drocarbon formation and CO: formation are promoted
by the use of too large a quantity of eatalyst. When
the most favorable amount of catalyst is used the
formation of gaseous hydrocarbons is at a minimum.
1867. MuraTts, Y., IsAEIEAWA, S, AND TSUNEOKSA, S.
Benzine Synthesis From Carbon Monoxide and Hy-
drogen at Ordinary I'ressure. XXXI. Influence of
Current Velocity. Jour. Soc. Chem. Ind. (Japan),
vol. 39, suppl.,, 1936, pp. 820-333; Sci. Papers Inst.
Phys, Chem. Research (Tokyo), vol. 80, suppl., 1936,
p. 52-59 ; British Chem. Abs., 1936, B, p. 1028 ; Chem.
Abs., vol. 30, 1936. p. §570.
Most favorable velocity for a 18-mm. bore is 4 1.
. per hr., corresponding to a mass velocity of 500. Wide
variations in velocity do not markedly affect the most
favorable reaction temperature, but marked changes
oceur in the composition of the benzine, the formation
of CO:, CoHusz and heavy hrdrocarbons,

1868. TsUNEOKA, S., AND MrraT4, Y. Benzine Syn- -

thesis From Carbon Manoxide and Hydrogen at
Ordinary Pressure. XXXII. Srudies on the Mate-
rial of the Reaction Furnace., Jour. Soe. Chem,. Ind,
(Japan). vol. 40, No. 11, suppl., 1937, pp. 485441 ; Sci.
Papers Inst. Phys. Chem. Research (Tukyo). vol.
83. 1937, pp. 305~312; Chem. Abs., vol. 82, 1038, n.
1426,

Probable effect of using Fe, Ni, Cu, Al and brass

furndces on-the rield of benzine hag been .studied by =~

mixing small pieces of these metals with the alloy
catalyst, Ni-Co~8i (1 : 1 : 2), and carrying our the
: synthesis.in the normal manner (see abs. 1859). The

metals used did not effect the rield and exerted no "

catalytic effect. It is suggested that Fe furnaces ¢an
--probably be-used most pracricably.for large-scale pro-

duction., [ - P .

1869, Murara, Y.. AND TSUNEOKA, S Benzine Syn-

thesis From Carbon Monoxideé and Hydrogen at _
of TFree. -

- Ordinary,, Pressure. - XXXIII. Relation
Space in ‘the Reaction Tube and the Reaction Rate
of the Initial Gas. and Alse the Influence of Mate-
rials Mixed With the- Catalyst. Jour. Soc..Chem.

Ind. (Japan), vol. 40, No. 11, suppl;, 1937, pp. 438—441;

Sci. Papers Inst. Phys. Chem. Research (Tokyo),
vol. 33, 1937, pp. 313-332; Chem. Abs.; vol. 32, 1938,
p. 1426, .. s v ‘ . .

With a horizontal contict tubé the contact betiveer- -

the inconiing gas and the catalyst becomes insufficient
when the free space above.the catalyst goes ahove a

" cerfain limiting value.. Yith a catalyst layer length -
0f 30.cm. and a gas flow of 4 L. per hr. this maximum"

value is 13.mm. For a given gas-voluine velocity and:

.. 7 catalyst layeér length this value decreases as the diam-

eter of the tube is increased. ' Natural silica and Fe':

are useful as packing materials. "Active charcoal and -

silica_gel are unsuitable. ‘The I-number of the  gen-

erated benzine decreases if the catalyst is mixed with -

other substances; that is, if the free space in thé reac-.
tion tube is decreased. VWhen the catalyst-is. to be
used: with- other: substances' complete  mixing -is:

-, 1870, TSUNEOKA,

of Alloy Catalysts. Jour. Soc. Chem. Ind. (Japan),
vol. 40; No. 11, suppl.,, 1937, pp. 449451, 451454; -

S _Sci. Papers Inst. Phys. - Chem. . Resedrch (Tokyo), -.
.~'vol. 33,1937, pp. 383-338, 339-846; Chem. Abs,, vol. 82, -

1988, p. 1426, i : .
Ni-Co-Si (1 : 1 : 2) alloy catalyst prepared in a

- -505%. . AR . T
- 1871, ~— Benzine Synthesis From Carbon Mon-
., oxide and Hydrogen at Ordinary Pressure.- XXXV .

S. AND -Kvrooa, R. Benzine ‘Syn- -
~i:thesis From "Carbon -Monoxide. and . Hydrogen . at’ _ -
".Ordinary. Pressure.’ XXXIV.- Analytical Studies™ ~

high-frequency furnace gave'Ni 23.9, Co.22.6 and Si “*

BIBLIOGRAFPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCﬁSSES

" Microscopic Study of Alloy Catalysts.

Jour. Soe,
Chem. Ind. (Japan), vol. 40, No. 11, suppl., 1937, op.

449451, 451454, Sci. Papers Inst. Phys. Chem,
Research (Tokyo}, vol. 33, 1937, pp. 339-346 ; Chem.
Abs., val. 32, 1938, p. 1426.

Shows photomicrographs of the following alloy
catalysts: Co~Si (1:1); Ni~Si (1:1); Ni-Co-Si
(1:1:2); Ni-Co-Si (1:1:2) after treatment with
enough NaQH solution theoretically to remove 209 Si;
Ni-Co-8i (1:1:2) afrer treatment with 50¢, of the
amount. of NaOH necessary for complete removal of
Si; Ni-Co~Mg (1:1:2
Mg with (NH,): COs.
1872. TSUNEOKA, S., axp MURata, Y. Synthesis of

Benzine From Carbon Monoxide and Hydrogen at

Ordinary Pressure. XXXVI. Relation of the Ac-

tivity of the Catalyst to the Synthesis Requirements

at Too High a Temperature. Jour, Soc. Chem. Ind,
- {Japan). vol. 40, No. 12, suppi., 1937, pp. 478-484,
Sei. Papers Inst. Phys. Chem. Research {Tokyo),

vol. 84,1937, pp, 66-82 H Chem. Abs., vol. 32,1988, -

p. 2715.

Influence of raising the optimum temperature -of .

195° to 300° has been studied. In the range 240°-250°
no synthesis of benzine takes place; CHy and some
H.COs ave formed. At 270° benzine is again formed,
but in small quantity. If the reaction is carried on-

acteristic activity, depending on the amount of. freat-
ment at the high temperature. When the reaction :
has been carried on.at. a temperature higher than the

) optjmum. any benzine subsequenily formed at the .
- optmm}p temperature will have.a higher- I number . -
- proportionate to the increase in temperature used in N

_the ‘prévious treatment. .

.-Sis From.Carbon Monoside and Hydrogen at Ordi-
nary Pressure. - XXXVII. Volume Velocity of the

Gas.  Jour. Snc. Chem. Ind. (Japan), vol. 41, suppl,, -+

1938, pp. 11~16; Sci. Papers Inst. Pliys. Chem. Re-

vol. 32, 1938, 1. 3592, . . Sl
‘For given amounts of catalyst and fixed layer
lengths, the yield of benzine decreases-if the. velocity
of, the ‘current of' gas is. increased . With a fixed-gas,..
volume velocity and catalyst-layer length, the yield |
of -benzine obtained during am increasing velocity of
the -current of gas after it once reaches a- maximum.-
. decreases gradually... The amount of unsaturation
" .. bas a tendency to rise with the larger. values of gas-
: vqlume velocity. In a reaction-tube of 20 mn. widtd,
with' a constant gas-volunie velocity ( 500), the unsat-
uration increases as the veloeity, of the current -of a
gas becomes larger. If the volume velocity of the gas
- 1is-'not large, the rate of production of-CO: tends to
 -increase with the amount:of catalyst.: R
1874. Myrars, X., AND TSUNEOKS, S, Benzine Synthe- -
-- sis From. Carbon Monoxide and Hydrogen- at' Ord
-nary- Pressure, - XXXVIII, Relation Between Can-
*; ditions of ‘Synthesis an "Un
-Benzine Produced. . Jour. Soc. Chern. Ind. (Japan),
- Yol 41, suppl, 1938, pp. 16-22; S Papers Inst.

Phy, _Chem. ‘Research . (Tokyo), vol.:34, 1937, PP
.. 99-115; Chem. Zentralb, 193§, 1L, p. 2874; Chem.
Abs., vol. 82, 1938, p. 3592. : R :
JFollowing ‘are the I nos. of the benzineg produced’
with different catalysts: Fe-Cu-Na:CO: -150, Ni-Mn~

. Th:0' 7.5, Ni~-Mn-ALO, 11.8, Ni~8i (1:1) 18.0, Co-Cn~ '

0.0s 822, Co-Cu-U:0~Mn_98.9,. Co~Cu-Th-0U 100.0,
Co-Si 883, Ni-Co 20.0 gnd‘Ni—f‘e 51.8." Silit:a'ggded
. to the catalyst decreases the I number. - The highest .-
I pumber is obtained with a reaction tube 18 mm. in
diameter. "It is possible to increase the ‘content of

~

after complete removal of

at a:temperature above the optimum and then brought . - -
back arain’to the optimum the catalyst lases its char- -

- .alyst. . The activity.of (1), however, is decreaged

© 1873. TSUNEOKS, S. aND Nisu16, A. Benziie Svithe-

=1 Atmospheric Oxygen. ! )
.- pan); vol. ‘41, suppl.,-1938, pp. 393-399 ;. Sei Papers -

search (Tokyo), vol. 84, 1937, pp. 83-9S ;s Chem, Abs., *

d’ the Unsatorationof -the’ >
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pnsaturated hydrocarbons by increasing the CO in

the original gas. The I number increases as the gas

volume veloeity and also the velocity of the current
of gas increases. The temperature at which the ben-

zine Is synthesized may increase or decrease the I

pumber, depending on the catalyst used.

1875. TSUNEOKS, S., AND MurpaTa, ¥. Benzine Synthe-
sis From Carbon Monoxide and Hydrogen at Ordi-
nary Pressure. XXXIX. Properties of a Precipi-
tated Nickel-Cobalt Catalyst. Jour, Soc. Chem. Ind.
(Japan), vol. 41, suppl,, 1938, pp. 52-57; Sci. Papers
Inst. Phys. Chem. Research (Tokyo), vol. 34, 1938,
pp. 280-294 ; Chem. Abs,, vol. 32, 1938, p. 3945. :
Precipitated Ni-Co catalyst (I), without the addi-

tion of .an accelerator, is useless for the production

‘of henzine. With ThO. (11}, Al:O; or Cr:0; as accel-

erators the optimum temperature of reaction is com-

parable to that of Us0, (III). (II) and (III) are
excellent accelerators while Mn is not very effective.

With {I) the optimum amount of Mn is 15-209%. The

optimum. reduction temperature of - a' Ni-Co-Mn cat-

alyst is at 350°, while if (II) or (III) is added, the

reduction is more successful at 400°. The most suit-

able mixing proportions of Co and Ni are 1:1.

1876.
-oxide’ and- Hydrogen at Ordinary Pressure.

Benzine Synthesis From Carbon Mon-
XL.

. Proportions of Nickel dnd. Cobalt. and the Influence '

of the Addition of Copper to the Precipitated Nickel~
.- Cobalt Catalysts. Jour. Soc. Chem. Ind. (Japan),
U vol, 41. suppl.. 1938, pp. 57-09; Sci. Papers Inst. Phys,
" Chem. Research (Tokyo), vol. 34, 1938, pp. 295-300;
7 Chem. Abs,, vol. 82, 1938, p..3945. .
; Optimum reduction. temperature - decreases from

©400° to 300° If 10% Cu is Added to Ni-Co. 1:1, cat- -

1877. Karavaya, L, Murara, Y., Komg, H.,. AND

‘.. 'TsuNEOKA, S. Benzine Synthesis From Carbon Mon-

oxide and Hydrogen at Ordinary Pressure.. XLI.
Activation . ‘'of Catalysts Ly - Slow Oxidation With
Jour.” Soe.: Chem. Ind. (Ja-

Inst. Phys. Chem. Research (Tokyo), vol. 84, 1938,
.. bp. 1181-1196; Chem. Abs,, vol. 33, 1939, p. 1261.
- CGatalyst (I) used in the wWork was a mixture of

(809 Nid-30% Co)+15% Mn+5% Us0:4-3% ThO:+

- 125% kieselgulir (sce abs. 1875).
. of the change in activity. of (1) caused by:stow oxida-
. . tion with air and the possibility of it storage-in.air
- -as a result of exposing a sample, fréshly reduced with

H,, with and without a subsequent. exposure to :CO.,
0 the oxidizing action of varying amounts of air

< at room temperature. In:the experiments an amount
. i of (I) was taken such that it contained 1.5 gm. each-
.+ --of Nt:and Co, and.which had a volume of about 30 ce.

The reaction tube.was hard glass of about- 20 mm.
diameter. Freshly -reduced (I) showed an increase
in activity: when directly -oxidized with *1,700-2,600
VoL of air at a velocity of 50-80-1. per. hr. and. with

t 41, per hr. The oxidation of (1), previously treated
Wwith-CQ,, with 4,500 vol. of air at a velocity of 140 1.
Der:hr. increased:the. activity, and with 3,300 vol. at
41, per hr.-the increase was about 8%. A freshly re-
to further oxidation than is a freshly reduced (I)

_the CO, treatment. - (I) which has been activated by
slow -oxidation with' air and then used in a. benzine

oxidation. Samples of (1) which have received a slow

A study was made .

maximum increase in activity of 109 with 180 vol. =

duced (), which had been.treated. first with CO: and
: then partly oxidized with. air, is much less susceptible

which has been-partially oxidized with air but without ~

Synthesis cannot be further activated by ‘a subsequent - :

and 'weak oxidation with air are stable to further ex- .
Dosure to the air, whereas (X), whei freshly prepared °
by reduction with H,, is rapidly oxidized on direct
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exposure to the air with evolution of much heat, even
to redness. ) .
1878. TSUNEOKA, 8., aND Funasaxa, W. Benzine Syn-
thesis Fromt Carbon Monoxide and Hydrogen at Or-
" dinary Pressure. XILII. Purification of the Gaseous
. Raw Material Tsed for Benzine Synthesis. 1. Re-
moval of Organic Sulfur Compounds at Low Tem-
perature. Jour. Soc. Chem. Ind. (Japan), vol. 41,
suppl., 1938, pp. 43—47; Sci. Papers Inst. Phys. Chem.
" - Research (Tokyo), vol. 34, 1938, pp. 301-309; Chem.
 Abs., vol. 32, 1938, n. 3577,

Researches were undertaken to find a satisfactory
method of S removal, with known or new materials,
from a gas to be used further for the synthesis of ben-
zine, its S content to be Jess than 0.2 gm. 8 per 100 m.?
-City gas, with a fotal S content of 24.0 gm. S per 100
m. of which 22.6 gm. 8 is-organie, was freed of CO:
and H:-S and as such used over adsorbent materials,
dry purificants and H.S extraction materials at room
\temperature. As adsorbent materials were used active
-C, 8i0: gel, Japanese acidic-earths and Adosol. Active
C was found the most efficient but not active enough
. to produce a highly purified gas. As dry purifieants
“Fe:0; on a pumice support and Luxmasse were used,
as H:S serubbing materials Thylox solution and

(C:H:)sN to which Fe.0, was added were used. S0%
*S removal was obtained with the dry purificants.
. Thylox failed: to extract-the organic §, while with
(C:H:)sN, 67.7% S removal was obtained; it was
further improved by addition of Fe:0s.

1879, ————. ' Benzine Synthesis From Carbon Mon-
oxide and Hydrogen at-Ordinary Pressure. XLIIIL.
© Purification. of the Gaseous Raw Material Used for
. 'Benzine Synthesis: 2, Removal of Organie Sulfur
Compounds at High Temperature.. Jour..Soe; Chem. -
-~ -Ind.-(Japan), vol.-41, suppl,. 1938, pp..47-51: Sei.
Papers Inst. Phys. Chem. Reseaxch. (Tokyo), vol. 34,
1938, pp. 310-320;. Chem. Abs,, vol, 32, 1938, p. 3577,
Same city gas was used for S removal at high-tem-

_perature by passing the gas through heated pipes with-

" “out and in the presence of catalysts. Fe, Cu and V2A~
‘steel pipes were used. At 500°, Fe pipe gave the best
results but desulfuration is only -77%. Ag -catalysts
(1% Ag by wt.), CaO-CrO,Pb, Ni, Fe~-Cu, Ag catalysts

7+ (10%¢ metal) and active C. were used in an effort to

- eliminate the organic 8 by transforming it inte H.5.

- by contact, -With Cu0-CrOs Pb, Ni, Fe-Cu catalysts

-+ (10% imetal),.at temperatures 450°, 350°, 300°, 330
‘. em.® per hr. per cm.? contact (seé-abs. 1026) in ench .

case, the organic S content was reduced to less than ..

-+0,2 gm. S per-100 m.® of gas. The amount of organic .-

- 8 changed.into HzS was very small, the major part of =
it Leing fixed on the ‘catalyst. ''A preliminary extrac-".
tion of H.S from the gas is necessary, otherwise the -

- amounts of total S, remaining in gas, are 0.66,°3.12,

"+ 0.82 ‘gm., per 100 m.* respectively:. With Fe.Os.on a-

. ‘pumice support (30% ¥Fe:0:) and Luxmasse, at 350° -

- and 830-m.” per hr. per cm? contact, the organic $ was
' 'completely removed- from the gas: - No preliminary ex--

* traction of H.S is necessaiy and:tbe S -is economically. ..:7,
= removed to less than 0.2 gm. .S per 100 m.? (organic S .. |
less, than 0.07 gm. per 100-m/?, total § less than 0.07-

” gm. per 100 m.® or 99.7% § removed). ' The Luxmasse -
used by the authors was a by-product obtained in the -

. manufacture- of Al (“red mud”), often used in.city-
“gas plants for H.S removal, which in muddy form con- b

_-tained 88.2%.of H-O. The material was dried for 12:. .

- hr. at 105° and then crushed to 3-5 mm. granules.
.. 1880, FUNASARA, W. aND KaTavaMa, L Synthesis of =
". Benzine From Carbon Monoxide' and Hydrogen at. .
Ordinary Pressure. ' XLIV. Purification of the Gase-

ous Raw Material Used for Benzine Synthesis. 3.
Removal .of Organic Sulfur by-Means of Luxmasse .
and Admixtures. Jour. Soc. Chem. Ind. (Japan), vol. .

.
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42, suppl, 1939, pp.'9, 12; Sei. Pap " weight e} +1° ] X
Chem B enn: (Tok'\‘o) o '3,31’9‘5 Insp Phys. weight of Fe)+125% kieselguhr- 13 K. ighed
Ehe Yo}, . 30, 1938, pp. 32-38; asolin YRR %' O high
Dritich Chem, 4bs, 1635, 5, p. 65 Chemn. 4bs. vol. - 5atio of COLHimTs hd 200 4 pri] £ Mixture.
1:2 was found most conducive to high ygi‘elsdsn:\t-;ighof )

Use of various addition agents to L 125
N ] U e uxmasse for the catalyst comprising: 5%Ni+4-23 Ser,.
'S p:x) !.}llogfmo‘racilfn:hiérgg).;a gas containing 30.1 gm. Kieselguhr4-39 K:C%):. E%t?ﬁ'?e;ﬁ%:%o prees %:
. 284 gm, § is ormanic was In-  the gas the greater the degree of WNSatUrRtion t:g tt}?'tvj,
o

vestigated. The addition of 1 wt. % of T i
est 3 of ThO,, TO: or gasoline. 'Excess H. i

iO%HNLOO g’n]xanéx(sg% I)J?d:[l‘i]tge ecfiegt, 5113 addigog of zﬁe isynthesis. The g;:él]l;gislx‘xe;ﬁggtger%gg; egxeeﬂs o,

fmproved the efficiency and the ]i=fea’ f the or K.CrO, esis employing the new Fe catalysts is colorle e

For the gres o e of the Luxmasse, clear. Water hinders th 3 Action-

Nai) é :narg"l)t‘is% E%i."ég“ emeasse containing 10% Volatility and degree of- eu&gotg:reasgogfi;h% ipier

NaOH #nd 30% Ih0: w: s nsed. At 400°, this mixture higher reaction temperatures. H. red fon ineren.
. e S. The addition of Na:.CO; was the activity of the catalysts. action increnses |

not very promising.

o Qvufhée" . 1884. Munars, Y. MAKINO, S., AND TSUNEOK K
oxide and li;dl.one'ﬁsft Of_g?g}l?‘fl;?gCarhon %Il'imm %V%thesis of Benzine From Carbon \Iozlegc{\e‘l’a% <
Purification of the Gaseous Raw A essure. - XLV. vdrogen at Ordinary Pressure. XLVIITL T o'

he Gas fal Used for of Addition of : cali on New Tron Gote
Benzine Synthesis. 4. Removal faéer ic i o, Soc. Ghenn Tnd (oo en New Tron G
' < e . o iy X ta.
e Sotms o S e memoval o‘ rganic ‘Sulfur Ivsts, Jour. Soc. Chem. Ind. (Japan), vol. 42, o
: L Syt Agents. Jour. Soc. Chem, Ind. 1939, pp. 107-112; Sei. P:  Phys. Gl
) fnélg)asﬁ; q\ olc.h-i-. suRppl., .‘{939, Dp. 9, 12; Sci. Papers Research (Tokyo), ;le 3:'? ?l%%l'.:)s Insg o5, Chem.
Inst, Phys. Chem. Resenrch (Tokro), Yol 35, 1038, ~ AbS,vol. 38,1030, p. 4761, +58553 Chem..
Rbs, vol. 83 1030, D, S., 1939, B, p. 688; Chem. Fel?{-x:{’ggnims f:n'ried out with 4 catalyst containing
Wi ame g ! L Fe+125% kieselgubr 3% K; 5 veight |
(oA 0 e e iy s e vesewea—af 00 1 WO st T 102 W
AlOsbri g - A mixture of Fe.0-~  Show that best gasoline yields wer i 3 '
~brimstone and NaOH (Fe 105, Fe.0;:AlLOs= tion of Cu in aniounts of | E’Oiljﬂgeﬁ g}:gq:vlleex?*l})t‘ n‘gdﬁ‘m
iy e,

1:1 and 1% NnOH) 'at-450° and a -ga ’ iti
s d 1% A0 400° and a gas rate of 3301~ The addition of 2-3% of alkali car
xlneigt}:ll;'eriguﬁgxxtx?:use tzn%lst’liﬁltndmlfcreggg m.? t1;-'3‘ 7130 gng"”-"sfsd 01,2 ('omposﬁi(?n }}t?&;‘; 1)83§§”gl‘%¢%’gsglo :
30% NaOH at 330° and 4 gas rats eartli with  Bubr, and Fe+3% Nit25% Co125er Kie in.
. a gas rate of 330 1. per hr. creases the yield : wotlof 153 nda g,
80% NoOK at 850° and paer Jate of 330 L 1 R vield for CO { H: ratiosbothof 1:1 and 1: 2
reduced the § to 007 m. per 1 137 mixture of . In gemeral, however, the larger the CO content of the
X20H at 400° and a.gas rﬂt‘e of quo e Fe and 10%. .- gases the smaller should be the additi call
_the S Q0 1. per hr, reduced Degree . of unsataration “incr CSith mereasing
intomaceons gu. per 100 . With the Fe.0,-A1,0— - amounts of Allogyy ration increases' with  increasing -y
aceous earth-NaOH mass, the presence of CO. ° 1885, Srnthesis of Beminé From Carb ) p ’
Tnthesis A rom Carbon Mon--

.0 7 was harmful. Diatomaceous :earth is. 1k i

, and materially increa s:1he best carrier -, .. .oxide and Hydrogen.at Or X X :
ind y‘mcxr'eﬂses thé 'life of the purification - Influénce of Varif)sxl; Kfegllgi?\}:;alpz)exslséZ: 'u %IIJ’IX v

1882, . ; o - cipitants on Fe-Cu-Kieselgul ] " Jour. Soc.

582, Tovzox :;lie}{;,:&,,% &.'g(;;“ﬁg‘,f;*“’-“;"* 5 S Chem, Ind. (J‘apa’n),\301‘8;5?151111‘1%]1_{“:1]5;(55'1) .DJ{’Q‘)I%-ISI%C.'
-drogen‘at Ordinary Pressure. NTVI oxide and Hy- - ci,”Papers Inst. Phys. Cliem. Research. (Tokyo),.

ars Pre ol e i ivell s : = it tesearch. (Tokyo)

- New Iron Catalysts and Theijr Superior lPx'ox}élo':liéf.' R ) 47%2’- 193&’ pp- 306_364, ChePl- ‘ébs" ol 38 1939:

. Jour, Soc. Chem. Ind. (Ja y
) Sc . Ind. (Japan), vol. 42, suppl., 1939 ition of. T and Cr:C '
by N ; ' s , 1939, _Addition 'of T:Os, ThO., Al
" . search (Tokvo??l\'of’agglsmlagst' P113.\'s. Chem. Re- kieselguhr cataI;stfs bricr)l-{';sAslfl%uztmg 1?1:':0: O e
 Xbevor 55 geke, p: T ] pp. -330~-336; Chem. B g;e})dcls, %spe‘cially with the: last 2‘oxideesy p'.gg:; 533?3:
T : = PR Lo 2% Mn or MgO to a catalyst consisting of FeL 25
‘ !s,c‘t; lgpx;?:d cgftalg:ti o(fmFi b]:;lisees e‘l\;e;l:ﬁi.pgepm;;zd K C({)) - gsu-i-l‘_’s% kg'eseblguhr+2‘7£a§=sé(c)? ;Sjg(?x?ci: faF\?i:_IféaZ%
oo BS of e 4 Cu 1, Kieselauby 5 and K:CO, .+ S8 ec.per . The presence of N accclerates ti -
. ONSIStS of 1 -1, Mn 0.08, kieselguhr.5 .. tion provided the CO+ H. i is Tess harintol tri
2nd E.C0) qoasists of Fe 4, C Fe(\'g S, Jes guhr 5 lon ed the CO; Hyis1:2. Co isless harinful than
accelerator were mixed with nnpuri 2)s, Ca(NOy), and”  NL H:O formation is noticed:if ‘the catalvst contains
] purified Kieselgubr ang +  1ore than 2.5% . Nij i odnced. wam
Drecipitated with an equivalent solunti ficall cor S hago a Tow T pomy, Vgduced with Xi
‘ba: A t valen ution of alkali-car-- = catalysts also have a lo ition of ThC
R L BRI A A Byt RSl i A
with a small amount of alkali, dried in a}r st 1ome hea ' ¢ effectual. Na.CO, is. the most suitabl cipitant
! , dried in air at 100° and . - for producing th Iacing the.oastusate
Dot G el il bl el
- - of 88 ce.per m? of & .. (I1).produced a yield : - 1886, FUNASARA 1 hesi Catb
The I;!: Clilil;].l!;étoifs .‘_-'élhsoline having an. I num_ber of 182.% 7 . Mo,noxldes :111{18 g;'dgezzmeﬁs ;‘iréthesxs [rom Sarbo
208 Tt nlyst 1 Seaperbthan Co and Ni catalysts, - . Sulfur Compounds F%on‘ W o o O Oreanie.
X t gas can be used directly as a start- Chem. Ind. (Japan); vol ‘413 su%t;lr JGQ%% Joggb;zsot‘z&c :
- %0, oy » DD

~, . ing material. A reaction tem 5 )
; - 1BE 1 i perature of 250° i : i '
| “qulfed as compared with 200° for Co aud Ni entalyers, - © ser: gy, DSt Phys. Gh :
5o qulfed -and Ni catalysts, - - : ; Do omem. Research (Tokyo),
: »fgg;tﬁ durabili;y iihs lightly-lower. o c;_ta s, i 301843?(?1?:31' '%5323;13 3694' f&eom. Z(Se%tralb.’( 1 3 } :
1883, . - Synthesis’ of - o p ’ Fodeidiived P D.6796.7 > -
is- of - Benzine - From . Carbon - Incontrastto thepreviousl,_v'testegciit‘ygas water gas

2 Monoxide ‘and Hydrogen. .
ﬁ%}l’léa ggbx’lggosi}‘i’tl)llz‘. 051 cS%%tZi;g ;(E%nsgiwlgﬁsig:; . ganic § per 100 m.*, from which the H,S had b -
kol B oS e O R i g A el Rl 0%
~*Chem. Abs., vol. 5, gggg,)iy?‘:';é iﬂi 1939, rp. 337-347;  from § _compo_mid; t:)) be g?xli‘tia!?]?fg: ufsreeggtiiﬂligfz;itg f
z;l']',tli‘%i:nigr t;’:sgfls‘o g:ggizgz sfm; .eipgx:iixlé)xl_ti x]\fi_tﬁ co” : li?ng:ftz;gglt]lg?ggggixx;%ihlgixﬂ?mﬁsoéz%ugxfxfsrs%(ffgé’"’
12, Wiﬂ? a catalyst consist%ng' o'f FeI}-."zs% 01} %ﬂg'i é\iaa?ﬁ:égﬁnzf&'ﬁﬁ%% ((%.il); igé-iltt%dlﬁg'OEaAggf ;
. R . PN R . PR . o : ° !

_containing 11.7-gm, total § per 100 m.! and 11.0 gm. .0

ignited Fe,0-~Al:O~pumice-NaOH (1:1:2 with 10%
NaOH, Yuxmasse-diatomaceous earth-NaOH (7:3
with 30% NaOH) or ignited Fe:.Os-bentonite (contain-
ing 109 Fe), with a total of 150 1. of gas, a gas velocity -
of 30 1. per I, a space velocity of 400, and a 25 cm.
1ayer of treating agent. Total § contents of the treated
as samples (gm. S per 100 m.*) were 1.72, 18§, 1.90,
1.30, 9.30, 3.6, and 4.05, respectively. 10% of an equi-
molecular mixture of Fe and Cu on pumice and of Ni on
pumice lowered the S content of the water gas to 0.43

. and 0.85 gm. § per 100 m.?, respectively. Temperatures .

above 250° resulted in C formation from the CO of the
water gas; thus at 850°, although the S content of the
gas was reduced to less than 0.07 gm. per 100 m?, the
Tusmasse+10% NaOH contained much C from ener-
getic decomposition of CO.
1887. Benzine Synthesis From Carbon Mon-
oxide and Hydrogen. LI. Highly Active Sulfur—
_ Fixation Agent Which Purifies Water Gas to the
Highest Degree at Comparatively Low Tempera-
tures. Such ag 200°-250°. . Jour. Soc. Chem. Ind..
{Japan), vol. 43, suppl.. 1940, pp. 203-206 ; Sci. Papers
Inst. Phys. Chem. Research (Tokyc). vol. 37. 1940,
pp. 331-337; Chem. Zentralb,, 1941, I, 1. $49; Chem.
Abs., vol. 841940, . 6796, - . o o
. At 250° under the conditions mentioned previously,
water gas containing 18 gm. total § per 100 m.? and 14.0
gm, organic S per 100 1.2 showed -the following total S
contentafter treatment witli the agent mentioned: Lux-
masse, 1.72; Luxmasse4-10% Ni hydroxide- (precipi-
tated by addition of NaOH solution to hot NiSQ.
solution). 0.35 (0.30 with 900 1. gas; 0.97 at 200°. 250

. space velocity. 40 cm. layer of treating agent and 30
-+ 1 per hr. gas stream velocity ) Luxmasse-+20% Ni hy-
o droxide, 0.34: Luxmasse$+10% Ni hydroxide+10%

NaOH.: 0.50 (0.44 with 900 1. zas) ; Luxmasse-+10% Cu

" hydroside (prepared; similavly -to Ni hydroxide). 0.30 "
©(0.42 at 200° -with 150 1. gas; 0.75 at 200° with 900 1.

gas) : Luxmasse +10% Cu hydroxide+10% Na(lH, 0.18
0.77 for 9001, gas; 0.54 and 1.05 at 200° for 130 and 900
1. gas, with 250 space velocity and 40 cm. layer of agent;

" 0.98 and.0.14 at 200° for'160 and 100 space velocity and

60 and 45 cm. layer of agent, respectivelr) ; Luxmasse
+90% Cu hydroxide+10% NaOH. 0.16; Luxmasse--
109, commercial CuO+-109 NaOH. 1.24; Luxmasse-+
. 20% commercial CuO+10% NaAH, 0.58; Luxmasse-

:j" : 309 commercial Cn0+109% Na0H,.0.21; and Luxmasse

' 4+10%Cu hydroxide--10%XNaQH. (2 successive treats),
0.21.. The efficiency of each fixation agent containing
.. Cu rapidly decreased with use. : U

© 1688 MURATA, Y., AND MaKINo, §.. Benzine Synthesis

From Carbon Monoxide and Hydrogen.  LIL % In-
. fluence of the Initial Materials, Carriers and Filling
Agents Upon- the Iron L
.. Ind@. (Japan), vol. 43, suppl, 1940, pp: 210-215; Seci,
:.1040, pp. 335-349; Chem. Zentralb., 1941: I, p.-$49;

" Yol, 34, 1940, . 6796._ i
Tn thie benzine synthesis at 257° fron gas containing.

catalyst having the composition Fe4-25% Cu+-125%
kieselguhr+-2% K:COs, best results.were obtained with
the catalyst precipitated from the nitrate solution' (by,

tation was made from sulfate solution. The best car-

kieselgubr (based on Fe present), Mn being somewhat

Brennstofi-Chent.,, vol. 24, 1943, p. 9; Chem. Abs.,

approximately equal proportions of H; ‘and 'CO, with .

K.CO; solution), inferior results  with that from"
chloride solution, and norenction at all where precipi- -

inferior- and: A—carbon giving no yield of ‘benzine. -
‘When used with Fe+4-25% Cu-+125% kieselguhr42% -~
KOH (K:CO; precipitation agent) and pumice, soda~.-
lime,. Mp, Ca0O and ‘BaO were all good -filling agents.
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With Fe+25% Cu-125% kieselguhr (K;CO, pretipi-
tation agent) the following catalyst addition agents
(2% based on Fe present) are arranged in the order
of decreasing effect on the eatalyst; Rb.CO; (additional
2% Mn)>KOH >ENO: >Rb:C0: >KMnO, >EK:.CO0:
>Na.,CO: >KCL the benzine yield being much lower
when KCI was present than when either of the other -
eatalyst addition agents was present. Optimum quan-
tities of K.CO:; KOH, Rb,CO. and KMnO; for nse as
catalyst addition agents (with respect to quantity of
Fe present) were 2%, 2%, 2-3% and 2-5% respectively.
The use of Fe-+253% Cu4-29% Mn-+1259% kieselzubr
4295 Rb,COs catalyst at 257° resulted in a benzine
yield of 90 cc. per m? .

1889. Maxixo, S., Komg, H.,, AXD MTRATA, X, Benzine

“i(OH)y >*Al:(C0:)s. - The.yield: of benzine was o . ‘

Synthesis From Carbon Monoxide and Hydrogen.

LIII. Influence of Aluminum Osxide, Silver, and

Other Addition Agents Upon the Iron Catalyst.

Jour. Soc. Chem. Ind. (Japan), vol. 43, suppl., 1940,

pp. 235-241; Sci. Papers Inst. Phys. Chem. Research

(Tokyo). vol. 37, 1940, pp. 350-365; Chem. Zentralb.,

19040, T, p. 2842 ; Brennstoff-Cliem,, vol. 24, 1943, p. 93 ..

Chem. Abs., vol. 34, 1940, p. 6797, .

“When precipitated with Fed-25% Cu-+-2% Mn+4125%¢
kieselguhr4-2% KOH cataiyst or when Al:O; was added
before precipitation, Al:O; decreased the yield of ben-
zine at 230° from gas containing approximately equal
amounts of CO and H... When 1-3% Al:O; was added
(based on Fe present) after precipitation of the cata-
Iyst, the benzine yield was increased (94 cm.? per m.?
with 8% AlLOs). Addition of the following Al com-
pounds (2-5% with respeet to Fe present) to the above

catalyst resulted in decreasing yields of Lenzine in the -

order shown: AIPO,>Al acetate >Al silicate>Al

when AL(SOs): of AICL was added to-the eatalyst.

Acid-clay (containing approximately 15% A]:(},) added

to the above catalyst in ‘quantities up to 259 (based -
".on Fe present) inereased the bLenzine ryield. but when =

the acid clay’ was substituted for a portion of the

¥ieselgubr.of the catalyst, inferior rields were obtained.- o

Coprecipitation of Ag (8-30%. based on Fe content)

svith the above catalyst or addition of 3-10% Ag:0 to

the catalyst resulted in unchanged or diminshed yields -

of benzine. Substitution of the Cu of the eatalyst by
10, 20 or 30% Ag.(based on Fe present) resulted in
very inferior yields of Deuzine and the formation of .

.i~gome paraffin wax.  Precipitation of 2-5% (based on
- Je present). of Ba, Ca, Cd, Bi, ¥'b, Sn or I with the:
-~ - above -catalyst resulted in inferior yields of benzine,

“Bi, Pb.and ¥ giving especially low benzine vields.

Catalyst. Jour. Soc. Chem. -

- Papers Inst. Phys. Chem. Research (Tokyo), vol: 87, .~

rier for the catalyst Fe-+25% Cu+2% Mn+2%.KOH -
(Na.CO. precipitation agent)” was 125 wt. % of

e i ot v s S S

‘ 1890., MURATA, Y., AxDp Yayapa, T. Benzine Synthesis
From Carbon’ Monoxide and Hydrogen at Ordinary
Pressure. - LIV. . Influence of Carbon Dioxide in the

.. Inftial Gas Upon the Irom Catalyst. Jour. Soe.
. ‘Chem. Ind. (Japan), vol 4%, suppl, 1941, pp. 33-38.

*° Sci.. Papers Inst. Phys. Chewm. Research . (Tokyo), ..

“"“Jol. 38, 1940, pp. 118-131; Chem. Zentralb., 1941, I,

' p. 9303+ Brennstoff-Chem., vol. 24,1943, p. 9; Chem.~ ..

Abs,, vol. 35, 1941, p. 2207, ) . ’
When a gas mixture containjng varying quantities of

"7 CO0: and. approximately equal volumes of CO and H: . .~
7was passed over & catalyst consisting ‘of Fe425% Cu'.
<o 125% kieselguhr+2% KOH at 253° at a rate of -
3.8-4.3 1. per hr,, the yield of liquid product and. the I~
“number of the liguid produet decreased rapidly with

“increase .in the CO: content of the gas charged, the -

effect being much greater than a simple diluent effect.
- Bxperiments with catalysts composed - of Fe1-25%

’ Cuin}-29% Mn--125% kieselguhr and 0-5% KOH at 254

" ‘showed. that the yield of liquid product arnd the G :-Ha.
" ratio of the gas resulting from the reaction increased

.. with increase in alkali content of the catalyst; with a

“ eatalyst |composed of Fe425% Cu-+-2% Mn}125%. |
kieselgubr+2% KOH gt 254°-the yield of liquid prod- -
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uct increased with a decrease of gas velocity to 2.6 1.
pegq hr., when the gas charge contained approximately
20% CO;. When the catalyst was pretreated with CO,
the yield of liguid products from CO and H: decreased
with the increase in length of the CO- pretreatment ;
. the-CO, apparently decreased the activating effect- of
alkal@ on the catalyst. At 253° there was very little
reaction between CO. and H. in the presemce of

Fe-1255% Cu-+125% kieselguhr-4-2% KOH.

1891, Benzine Synthesis From Carbon Monox-
ide and Hrdrogen at Ordinary Pressure. LV.
Inﬂu_en(_'e of Nitrogen, Methane, Oxygen, and Am-
monia jn the Initial Gas Upon the Iron Catalyst.
Sci. Papers -Inst. Phys. Chem. Research (Tokyo),
vol. 38, 1941, pp. 218-229; Brennstoff-Chem., vol,
24, 1943, p. 10; Chem. Abs,, vol. 33, 1941, p. 5384,

When a mixture of approximate molecular pro poY-
t:_ongs of CO and H: is diluted with N; and paése:% at
253 over catalyst having the composition Fe4-259
Cu+125¢ kieselguhr--2¢; KOH and at a gas veloeity
of. 3.4—111. per hr,, the yield of liquid product deereases,
with respect to CO and H.. with increasing amount of N.
in the initial gas mixture, and the I number of the ]iquid
product increases.. This effect of N, in the initial gas
mixture is 9b§ex'ved when the catalyst has high activity.
When the initial gas is diluted with CH,. the effect is
similar but ‘muech less (very little effect when the
initial gas contains less than 10% CH,) than when
either N: or CO: is used as a diluent. Oxygen strongly

_decreases the yield of liguid products (initial zas con-
* taining 12.69% O: decreased the yield $3.3%, based on
the CO and He'present) and the I number of the liquid
produce increases wmoderately with increasing O.. con-
. tent qf the initial gas, When the initial gas mixture
contained 5% and 15%¢ respectively of NH.. the yields

. of liquid product were decreased 19.5% and 93%,; based -

“on‘the COand H: present.” © - .
1892. Kobama, S, Tarada, K., Osuima, T., axp Fu-
- - J1ra, K.--Gasoline: Synthesis- From . Carbon Mon-
oxide and Hydrogen at Atmospheric Pressure. . LV

Analysis of the Synthetic Oil by ‘Precision Distillar -

tion. - Jour, Soc. Chem. Ind. (Japan), vol. 44, 1941,

sum_;_l. binding, p 270-272; Cpem. Abs., vol. 44, 1950,

‘p. 7509, R -

‘Analytigal, distilla;ions over-a Podbielniak “¢olunm
were earried out on the gasoline fraction (obtained by
sorption on activated.C), naphtha fraction. hydrogexf-

ated naphtha fraction and the Ce~H, portion of the
latter, all-derived from. the profduc“; o{)'tgined at 245°~ ..
-250° from a synthesis gas of approximately equal parts ¢

of CO and H: with an Fe catalyst containing Cu 25 Mn .
2, kieselguhr 125, H:BOs 20, and K.CO; 3%. The same

type of distillation was applied: to the naphtha .frae- .-

tion and the hydrogenated naphtha fraction' fr :
. 0il obtained at 210°-212° fx"on?‘ 1 part-CO :indlglgftIl:}{?‘
.. with a Co catalyst containing Cu 10, Th 5, U 235,
- kieselguhr - 125%. The C; and Cs fractions ench-con.
- tained the'following %.by volume of n- and.igo~-hydro-
. carbons, respectively ': Gasoline from Fe catalyst.61.8
38:2; 583, '§1.3; naphtha fraction from Fe 'catalvsf:-'
i 59.4, 40.6;-56.3, 43.7; ‘hydrogenated oil from Fe. cat-
O ggﬁéi.&%&g H g3.§]_.1£46.‘2; naphtha fraction from Co .
; .0, 37.0; the same,. gen 72.0,28.0;
St0 dao 3 j.the s ,,}'{ydr‘ouenaﬁed n-.Q, ?.S.Q,
1898. MumaTA; Y., TATSUKY, Y., 'YaMapa, H., AxD
Sawaba, T.. Synthesis ' of . Benzine  From'. Carbon
Monoxide: and. Hydrogen.  LVIL.. Effect of Some
Added Substances on Iron—Copper Catalysts.  Jour.
-Soc. Cliem. Ind- (Japan), vol. 45, 1942, pp. 557-560,
. §upp1., pp. ?29—2.32 + Chem. Abs,, vol. 43, 1949, P. 2399.'
" i Bifect of organie acids and other compound: ’ 3
Cu: catalysts was studied. - With Fe ca{)alystss g]?eF;:
- sults. were as . follows: (1) -K.G.0,, HCO.K, KOX,
'K:CO:, and KNOs. accelerated the action, and the op: -

~-125 2 &y, where =0 or 20 and. y=1,2,8 or 4in

" higher s its durability,

GRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

timum amount of each is about 1.5% as K. (2) Or-
- ganic. aeids were injurions., (3) CriNOs)s. CrF;

Cr:(COs)s, and Cr(0OAc)s were injurious to the cat.

alyst but Cr.0: was not. (4) Zn(XNQz)=. ZnO,

Zs(POQs)z, Zn(0Ac)s, and Zn stearate were injurious,

but Zn(OH). was not, Because of the action of

H;BO; Zn borate ‘had an accelerating action.

1894, ;}Iv:m:m, Y., SAwaDa, Y, AND TAREza®kI. Y. Syn-
g;gszs of Benzine From Carbon Menoxide and Hydro-
Alkali in Promoting Activities of Iron-Copper Cat.
alrsts_. J our. Soc. Chem. Ind. (Japan), \'nIPE?i, 1%)2.‘&
PD. 670-675; Chem. Abs., vol. 43, 1949, p. 2300,

‘ Mutual influence of diatomaceous earth. H:BOs, and
alkgli on Fe-Cu catalysts was investigated. The acti~
vating aetion of H:BO, is very weak for Fe catalysts
with no alkali; it increases with the addition of alkali,

. HL,BO; prevents the formation of high molecular hydro-
carb.ons, such as solid. paraffing, and prowmotes the for-
mation of saturated hydrocarbons. With increases in
the mmount of H;BO: added the durability -of the cat:
alyst increases, )
1895."MURATA, Y., AND Yastna, M., Syathesis -

zmc:;Fr'nm Carbon .\Iunuxidei and ﬁs‘drogen.o fIleeil
Activation of TIron-Copper Catalysts by Boron.
Jour. Soc, Chem. Ind, ( Japan), vol. 43, 1942, pp, 675~
677; Chem. Abs., vol. 43, 1949, 0..2400.

Vanops B compounds were added to Fe catalysts,

_and their influence. was studied. 'Mn and Mg Torates
have the~su{ne action as H:BO;. ‘The addition of B

i con_xpounds_ls effective even by mechanical mixing,

. “while alkali has no effect by the same treatment, !
1896, QIURATA. Y. 'Yasunio, R.. axp TasHmo, E. Svn-
thesis of Bgnzine From Carbon Monoxide and Hy-

.. drogen. LX. -Effect of Copper on Iron. Catalysts.

o -Jour. .See. Chem. Ind,- (Japan); vol.- 45: 1942;

1117-1121 ; Chem. Abs., vol. 43, 1949, n. 2400.

Cu ‘has excellent accelerating action on the activity. ‘

) . of Fe catalyst. and the optimum-amount of Cu is dif-
‘ {?Egt;'flm;i cnltlixl.;'sts of different compositions. When:
T H:BOstand alkaliare added, the ‘opti b
Cquils abant 1001 ; e optimum . amount of
.of Fe catalysts. . The composition of the feed gas has
f ,gg Et;t“e}clg,on t]u}fop{imum amount of Cu. The imount
3 s no- effect on’ the optimum rescti -
. ‘ture. The effect of 3 AR g
- affected. by the amount of Cu present,
18%7. x\sh*na'm. Y., YosHIOKA,
27 S, - Synthesis' of, Benzine From - Carbon - Monoxide
and»:E{y.drogen. LXI. ~‘,Renctio'n'Temperntutemhd ;
. 1(3311;;11‘);]1)1&' C;f}ro_flls)g;ltalysts. “Jour. Soc: Chem, Ind.
vol, 45,1942, pp. 1271-1286; :
© 43,104, 'p a00, o0 Chem. Abs, val.
" Durability ‘of Fe catalysts on the composition Fe:
~ Cu : Mn : kieselguhr : HsBO, : K:CO;=1(I)J(())S§ é%n: ;’(
., bowdered form,-.and @=20 and y=4 in tablet form
;gg.sed in the Fischer syuthesis with a gas misture (CO.+ .’
z=1:1) "at 200°-270° was studieq. The'* optimum -

-~ value of ¥ is 2 to 4 when #=0 or 20, respectively, re- '

: ‘gardlgs.s,,of ‘the reaction temperature, and an increasé
~in.y. diminishes the durability of the catalyst. . The

»-~promoting effect of HaBO; is not noticeable below 220°,

. and the optimum reaction-temperature is not affected
“by the addition of HsBO,, On the whole au Fe catalyst.
- is active .at 230°-260°, and . its. durability’ can be

‘greatly increased by choosing ‘a lower reaction tem-

iper'ature. The optimum reaction -temperature can be
lowered ‘more when . the cgtalyst is used in the form

.. "of tablets than when used in powdered form, probably : &

" “beéause of the rise in- temperature of the catalyst
“layer.- The lower -the activity of the catalyst, .the .

LVIII. Mutual Influence of Boric Acid ang.

pp:;

Cu has no effect on the durability

alkali on the Fe catalyst is mot ' -

Y., 031, G., aAxD" SATTO, .

" effect.
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1898. . Synthesis of Benzine Froin Carbon
" " "Monoxide and Hydrozen. LXII. Durability of
Iron Catalysts and the Composition of Gas Used in
the Synthesis.. Jour. Soc. Chem. Ind. (Japan), val.
45, 1942, pp, 1271-1286; Chem. Abs,, vol. 48, 1949,
D. 2400. . :
Fischer synthesis was carried out with catalysts
similar in composition to those used in preceding ex-
periments with mixtures of composition CO <
21 : 3 and 1 : 5. With increase in H; content the
most suitable reaction temperature was lowered, and
thie durability of Fe catalyst was remarkably increased.
Thus with a misture of CO : Hx==1 ;2 or 1': 3 the same
catalyst can be used continuously for about 1 month
at a suitably fixed reaction temperature. With a mixs-
ture of CO : H:.=1 : 2, the highest yield of oil was
102 ce./m2 of gas used, which: decreased in piepor-
tion to dilution of the gas with more H. In these
- eases a small amount of H.0) was produced along with
the oil. The property of H:BO: in promoting the cat-
alytie- activity decreased witly incereases in He con-
tent. | With gas of composition' CQ : Hi=1
addition of H,BO; inereased the durability of the
eatalyst, but-with gas containing:more H: it showed no

2=

1899. Synthesis of Benzine From Carbon
Monoxde and Hydrogen. LXIII. Iron Catalysts
and the Composition of Gas Used in the Synthesis.
Jour. Soc. Chem. Ind. (Japan), vel. 45, 1942, pp. 1271~
12865 Chem. Abs,, vol.' 43, 1049, p. 2400..-
Fischer synthesis was carried éut with a gas mixture

of compesition CO:H.=2:1 with an Fe catalyst of

high activity “containing H:BO... The rield of oil

wis much smaller with, gas of composition CO : Ha=

2 : T than with composition 1'% .1.° The durability of
the catalyst was nlso reduced. TFurther, the relations

between -the composition of gas mixture after the re- .

action, the ratio of consmmption of CO to H., proper-

ties~of ‘the oil abtaived,. the composition of the feed |

gas, éte., were summarized. - D

1900 MURATA,. X.. NAKAGAWA, M., Tasmiro, E.. AND
UMMEMURA, T. Syntliesis of Benzine From Carbon:
Monoxide and Hydrogen. -LXIV.. Methods of Pre-
paring Iron Qatalysts. Jour.” Soe.. Chem. Ind.
“(Japan), vol. 46, 1943, pp. 52-68; Chem. Abs., vol. 43,
1949, p. 2400, - .

In the preparation: of Fe c'nta]r_vsts""thve effect of the ..
precipitating method and temperature, the methoq of -
. washing the precipitate, the concentration at.the time °

of precipitation, the quality and preliminary treatment

of kieselgubr; the purity of reagents, the amount of

" alkali used “in precipitation, the method of adding
" alkali as promoter, etc., on the activity of the cntalys_t

- was ‘studied. - -The catalyst containing Fe 100, Cu 25,

. kieselguhr 125, and K.COy 2 parts by weight was used '

with a gas mixtuie of CO:H:=1:1 at.258°. The re-. .
sults show:. {a) It is desirable in the precipitation °

that alkali should be added as quickly ‘as possible with -

sufficient agitation and. the time of adding kieselgubr .~
has-no marked effect, (b).'the’temperature at the time
of precipitation has little infiuence, (c) swashing the -*
.precipitate requires special care but less tham with .
" .Coor Ni catalysts, (d) the concentration of the re- -
agents has no marked influence; but it -is desirable’ .

that the alkali solution be concentrated and the solu-
_ ‘tions of metallic salts be rather dilute,” (e) the qual-
+ity-of the kieselguhr ‘has a marked effect, and’ kiesel-
guhr previously treated with acid produces a catalyst
of inferior quality, .(f) Fe and Na:CO, need not be
‘especially pure (g) 5-15% excess of the precipitating
* .reagent should be uséd, (h)"’it is necessary that the

" alkaline promoter be uniformly spread- over ‘thel sor-

face of the catalyst.
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1901. —— -~ Synthesis of Benzine From-Carbon Mon— - -
oxide and Hydrogen. LXV. Reduction by HydrogZen
and Heat Treatment of Iron Catalysts. Jour. Soc.
Chem. Ind. (Japan), vol. 46, 1943, pp. 52-6S; Chem.
Abs., vol. 43, 1949, p. 240L .

Effect on the activity of Fe catalysts of various com-
positions by reducing with. H., reoxidizing with air,
and heating (without reduction} in a current of air
was studied.  Fe catalysts lose their activity when
reduced with H: according to the temperature and
time; thus they totally lose their cataivtic power when
reduced in H: 4-8 hr. at 450°, while those reduced at
250° for 4-10 hr. regain their activity in the course
of 1-2 days of normal operation. The activity of the
catalysts reduced with H-. isnot recovered by oxidation -
with air at 250°-450°. Fe catalysts slightly increase
their activity when heated in an air current at 100°-
400°, but when the temperatore is above 400°, the activ-
ity is gradually reduced with the elevation of tem--
perature until at 600° it is completely lost.

1902. Synthesis of Benzine From Carbon

::Monoxide and Hydirogen.  LXVI. Reduction-of Iron '

Catalysts. - Jour. Soc. Chem. Ind. (Japan), vol. 46,

1943, pp. 52-68; Chem. Abs., vol. 43, 1949, p. 2401.

Effect on the activity of the catalyst of reducing with
various gas mixtures was studied in detail.~- The ac-
tivity of the catalyst is increased when it is reduced:
by H: to which a small amount of CO is added. The-
effect of adding CO is nearly linear up to CO:B.-=1:2-
and diminishes. gradually when wmore CO is added.- -
When the.ratio of CO:H: exceeds that of the gas.' .
mixture used in. the synthesis, the activity of catalyst
is greatly reduced. ~When the catalyst is rednced with

.a:gas mixture rich in H. and used in the. synthesis:

with gas of compesition CO:H.=1:2, the durability
of the catalyst is greatly imcreased. Dilution of Hi.
with N: shows no advantage, and the reduction with
“mixtures of CO and N: is unfavorable: - & -~ :
1903. FUNASAKA, W., AxD Toso, T. . Synthesis of Gaso- -
-, line From Carbon Monoxide and Hydrogen.: LXVIEL -
[~Desulfurizing Ability of Various Mefal Hydroxides.. ..

- - Jour. Soc, Chem: Ind. (Japan), vol. 46, 1943, pp. 102— *

403; Chem. Abs., vol. 43, 1949, p. 2401 : o
" To remove the organic S in water ‘gas the mixtures -

“.of hydroxides of Fe, Ni, Co, Cu, Mn, or Cd with

kieselguhr . were very effective. To remove the or-
“ganic S in water gas by transforming into H.S, mix- -
‘tures ‘of - A1(OH)s, Mgz (OK): and  kieselgubr. were:

effective. -

1904, Tanaxis, K., TATSURL Y., KAsaT, K., AxD TARE

6aMI; Y. Synthesis of Benzine ¥rom Carbon Mon-
- oxide and Hydrogen. - LXVIIIL -Analysis of the Syn-.

_ thetic Oil 'by” Fractional Distillation. -(2). Jour.: .
* Soc. Chem. Ind. (Japan), vol. 46,1948, pp. 533-533;

- Chem; Abs,,vol. 43, 1949, p. 2401, . - - i
-~ Frgetional  distillation of ‘oil synthesized with Fe
‘catalyst confirmed ° that” the - synthetic oil consists ..
. mainly of aliphatie hydrocarbons and does not contain: .
.the aromatic hydrocarbons. e
© 1805. KopAMA, S.; MURATA, Y., AND. HaRA, 1.0 Gasoline -

Synthesis From Carbon Monoxide and-Hydrogen. *.

LXXI. Activity and Deactivation of Iron Catalssts. ..
~ Jour. Soc. Chem. Ind. (Japan), vol.” 50, 1947, pp. °
* 119-120; Chem. Abs,, vol. 43, 1850, p. 9185. . ..

‘a ‘molecular ratio of 1:1 at 250° with (4) Fe412.8%

_ Cu or. (B) Fe4-25% Cu+152% kieselguhr. The ad--
. @ition’ of: K«CO:-and H:BO; increased the. activity-of:
’ > ;i amount of K.COs was

" these' catalysts. -~ The optimum

1% for (4) and 2% for (B). . : I

1906. MuraTa, Y.  Gasoline Synthesis From Cn_rl}on
Monoxide and Hydrogen. . . ' Composition
of Gases dnd .Flow:Velocity. : Jour., Soc.;:Chem. .

- "Gasoline was- synthesized 2 hir. from GO and H: in -
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Ind. (Japan), 1947, vol. 50, pp. 120-121; Chem. Abs.
vol. 44, 1950, p. 9135. : :
In the synthesis of gasoline with Fe catalysts, car-

bides and free C were formed by the activation of

CO. The use of a gas mixture with a high H. content

prevented this and the velocity of gas flow could be

increased. -

1906a. MURATS, Y. Marstaoro, E. AND HosEIxo, S,
Gasoline Synthesis From Carbon Monoxide and Hy-
drogen, LXXIII. Action of Carbon Monoxide on
Iron Catalysts. Jour. Chem. Soe. Japan, ind. chem.
see., vol. 33, 1950, pp. 298-300; Chem. Abs., vol. 46,
1952, p. 11,632. -
Influence of-the pretreatment with pure CO on the

activity of Fe ecatalysts was studied. The longer the

time: of pretreatment the smaller the gas velocity and
the higher the temperature. The effect of pretreat-
ment can be enhanced by adding aleohol, -

1906b. MURATA, Y. AND Hara, I Gasoline. Ss;htl)esis
' Inflience of Water Vapor on Iron ‘Catalysts. Jour.
. Chem, Soe. Japan, Ind. Chem.-see., vol. 53, 1930,
DP. 338-340: Chem. Abs., vol. 46, 1952, p. 11,632,
Influence of water vapor on the activity of Fe eat-
- alysts has been’ studied under various conditions.

Moisture contained in reacting component gases, houw-

ever small the quantity may be, spoils the acetivity of

Fe catalysts in almost all cases, -

Kopaya, S, Sec abs. 2196, 3315, 3316. 3317.

. . Kobayma, 8. axp Fusrvora, K. Catalrtic Re-
duetion ‘of Carbon Monoxide Under Ordinary- Pres..
sure. - VIL - Effecr of Alkalies on Iron-Copper Cat-

alysts.- Sce abs, 1845, . I

1907. Kopbaxa, S aNp Tamars: H.' X-ray Investiga-
tion of Iron Catalyrst Used in the Synthesis of Gaszo-
Jine. L." Preliminary. Report. Jour:  Soc. Chem,’

Ind.,* Japan, vol. 43, 1942,
_Abs., vol. 42, 1848, p. 6082.. .

B Freshiy preparjed‘cata}y_st for. the hydrogenation of

CO,. consisting of Fe 100, Cu 23, Mn' 2, Kieselguhr 125, .
and K:CO0;-2 parts was amorphous. - Heating at. 700°

for 6 hours destroyed the catalytic ‘power and ‘pro-

.duced -« Fe;0:. Reduction in H; at 450° also destroyed
the catalytic power and profluced a Fe.
- the synthesis of gasoline at 253° for 2 hours the catalyst
.. had a spinel structure with lattice constant' 8.4 A, As,
the catalytic activity diminished.from too long unse or
from useat too liigh temperature, the X—ray lines cor--
* responding to ‘spinel disappeared, and new lines ap--
" Dpeared corresponding to' a Tace-centered lattice of
constant 36 A.- These results cannot -yet ‘be .in-
terpreted. - T L

Eopbamy, S., Hoxco,ehf., AND TAmARa, H. - éasbé S

line ‘Synthesis From
‘gen.at Elevated
See.abs. 1914, - ) .
SR EKopana, 8, MATSUMUR], S, AND ANDO; T." Phys-
lcochemical “Investigations on. Gascline  Synthesis.
UV r Veloeity: of
s ‘alyst of Cobalt and Infusorial Earth, Sce abs. 2198,

L gt - Physicochemical Investigations on-Gas- -
*** oline Synthesis.

" . drogen by. Cobalt~Thoria-Infusorial Earth Cataylst.
" See abs. 2193, - : .

o -Kobaxa, 8., MAaTsUMARS, S.,- AND Tarama, K.
. ,Physicochemicnl'In\'estigutions on Coal Synthesis,
.. IV... Velocity of Adsorbing -Hydrogen by : Cobalt.

"See abs. 2197. . -

e, KoDANMA, 8., Murata, Y., AND Hara, I Gasoline
Synthesis From Carbon Monoxide and Hydrogen,

m Carbon' Monoxide: and: Hydro-
P;essp:es.

-7V 8¢é abs. 1905, -

From -Carbon Monoxide and Hrdrogen, - LXXIV, .

. 12‘69—1202;“Chem. B
. ’ " with- a Luxmasse-NaOH~Cu (0H):

After use in

- XIL -Catalyst Carrier.

Adsorption-of Hydrogen by a Cat- .

VI. Velocity of Adsorption of- Hy-~ -~

LXXI. Activity and Deactivation of Iron Catalysts.

"BIBLIOGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES

1808. Kopana, S., TsUNEOR4, S., AND Footzs, T,
Jout. Fuel Soc. Japan, vol, S

Fischer Process—Japan,
18, 1939, p. a7, .
Two synthetic-gasoline plants of the Fischer Procesg
are being hastily constructed by ‘the Mitsui Mining Co,
at Miike and by the Manchurian Synthetie Fuel Co,
at Chinchou. Both plants are of a similar capacity—
30,000 tons of synthetic gasoline per yr.—and it is

reported that they are nearly completed. Recently the ° '

Hokkaido Artifieial Petroleum Co, was established ip
cooperation with the Ymperial Fuel Industry Co., with
a capital of 70 million yen. The plant to be constructed
by this concern will have a production of 140.000 tong
of synthetic ofl per rr. and will be erected by the eng
of 1940. As a ‘semi-industrial test of the synthesig
under pressure, continuous investigations are being
carried out by the Imperial Fuel Researeh Institute on
3 types of reaction- chambers made of 4 Fe tubes

25 mm. inside diameter and 360 mm. long, 2 tubes 85 .

mm: inside diameter and 510 mm. long, and 1 tube 53
mm, inside . diameter and 520 mm. ‘long’ were .con-
structed and tested. The reacrion chamber was heated

by cifeulating outside the chamber wachine oil of high -

flash point, heated to the desired temperature. The
catalyst used was Co~Cu~Th-U-kieselguhr, 100:1235;
2.5:1.25: 195, prepared by the precipitation merhod and
formed in tablets. The gas. velocity was 100 L per br,
in all cases. Where the inside diameter of the reaction
tube was 25 mm. and 35 mm.. the rield of gasoline was
98 ce. per m.? and 78 ce. per mS as compared twith 110
ce. per m.?® and 101 ce. per 10.° in the small-scale experi-
ments, but it decreased rapidir to 40 ce. per m.*in the
case of the 35-mm. tube. - It was concluded that the
use of such-a large-diameter tube -is: difficult. Based’
on the results of the’investigation; the capacity” of the
Teaction chamber was enlarged so.as to be able to treat
10 ‘m. of .raw. gas per hr., A mixtyre of water gas
and electrolytic. H.. was ‘used. the average organic S.

content of which was reduced to'1.05 gm. § per 100 m,® -

! (100:10:10) at
about 200° C. The test was continned for about 10
days. The average gasoline yield was 81-85 em.? per
m? (100 em.® per m.} pure base). compared with 120
qm.’ per m.? in the small-scale experiment. Co
- Kopama. S, TA¥ARA, Hi. HoxXco, M., AND FuaiTa,
“ H. Gasoline Synthesis From Carbon Monoxide and
- Hydrogen at- Elevated Pressures. XI. Alkalines
Used. in the Preparation of the Irom Catalyst and
Chlorine as a Poison. See abs, 1913, ' .

* 1909 Kopaya,’S., TaEani, H. Inar, 0., AND Yadps, |

Gasoline Synthesis From Carbon Monoxide and
Hydrogen at Moderately High Pressure. V. Effect
-of the Inerease of Reaction Pressure. Jour., Soc.
Chem. Ind. (Japan), vol. 50, 1947, p. 121 ; Chem. Abs,
-vol. 44, 1950, p. 9135. - - LR .
In gasoline synthésis at-moderately high pressure

with Fe catalysts the maXimum yield of ofl was ob-

" tained at 15 kg, percm.. "With'an increase of pressur
© the amount of K:CO, added must be increased.” = .
" 1910, Eobana, S.,

Tamara, . H, TAEIGUCHI, K, To-
. BHIMA, S, AND IHARA, K. - Gasoline Synthesis From
- Carbon Monoxide and Hydrogen at Moderately High

" Pressure. VI. Promoter. Action of Various Osides.
. Jour. Soc. Chem. Ind. (Japan), "vol. ‘50, 1947, pp.

121-122; Chem. Abs., vol. 44, 1950, p. 9135. .

Various promoters. were_tried. The optimuin con-

ditions were found with an Fe catalyst with Cu 25, -

Mg 5, kleselguhr 125 and K-CO, 6%. At a pressure of
10 kg./em. and 210° with a. molecular ratio of CO: H:

~of 1:1 yield of ofl was 111 g per m? - - )
. 1911, KopaMa,, 8., TamaRA, H., NARBAYASHI, T., AND. -

Horco, M. Gasoline Synthesis From Carbon Mon-
xide and Hydrogen at Elevated Pressures, IX.
Infiuence of the Composition of the Raw Gas on the -

action. ‘Jour. Chem. Soc. Japan, ind. chem., sec,,
5::1. 51, 1948, pp. 23-247 Chem. Abs., vol. 44, 1950,
p. 9135. . : -
With H.: CO ratios in the raw gas of 1.1, 2.0, or 2.7
"0l yields are 61, 57, or 50 gm. per m.%, respectively. with
“H.: CO consumption ratios of 0.7,1.0,0r14 Trespectively
with a catalyst of Fe-4-Cu 25-+kieselguhr :52o+K,_CO_x%
at 10 kg. per em.” pressure and 210°. TUnder similar
_eonditions the addition of 165 CQ. (CO: H.=1:1) de-
creases the oil yield. but 59 CO: does not. A determi-
nation of N(CO: Ha=1:2) up to 33.49 does not affect
i the yield for practical purposes.
- 1912. Gasoline Synthesis From Carbon Mon-
o oxide and Hrdrogen at Elevated Pressures. : X, De-
pendence of the Qil Yields on the Gas Flow. .‘Io‘;u‘:
Chem. Soc. Japan, ind. chem. sec.. vol. 51, 1948, p, 24;
Chem. Abs., vol. 44, 1950, . 9185, :

-123-+K:C05 65 at 10 ke, per em an ificréase in the
. :iliozv-}.rate from the standard value, liter (N. T, P.)
per hr,, decreases the yield per unit volume :'md in-
creases the yield per unit time at 210° and 230°, whqe
a decrease of the flow rare décreuses.the yield per unit
volume oniy slightly at 190° and 210°. i
1913. Eonarry, 8., Tamars, H., Hoxgo. M., AND Fuaira,
H. Gasoline Synrhesis From Carbon _quoxu]e a_nd
Hydrogen at Elevated Pressures. = XI. Alkalies
Used in the Preparation of the Iron Catalyst and
Chlorine as a Poison. Jour. Chem. Soc; Japan, ind.
" chem. sec., vol. i1, 1048, pp. 24-25; Chem: Abs., vol.
- 44,1950, p. 9135. L : e
: To condnet the reaction withk a g:xltal,\'st 'cont:l.mm;ir
Fed4-Cu 254-kieselgulir 1236, at .1 ig. - per-em.®- and
' 216t with ;;'-gas ratio CO: He=1:1 Na:CO: is the best

i catalyst ‘is’ necessary. Cl in large amounts -lowers
.the yield. R L T R e R
"+ 1914. Kopiya, §; HoONGO, M., AXD

Jour.- Chem. K¢, Japan, ind. . chem. sec., ~ol. 51,
2948, pp. 25-26," Chem, Abs.. vol. +,-1950, p. 9136.

- In the synthesis at 210° and 10 kg. per ein? several.

carriers (1259 of the Fe) are substituted foi kiesel-

~'guhr with different amounts of alkaline salf. The

-,0il ¥ields decrease in the order: ‘_knolin>agt1\'e

earth >acid - earth>bentonite, their ‘maximun - yields

-~ “being 70, 50, 40 and 23 gm. per m.® respectively, with

714, 6, 8 and 6% K:CO,, respectively. -As much as 90

- 78I, per m.? oil can be obtained Ly the most favorable
- - ‘composition. * (Fe4Cu 25+kaolin 150 +K.C0s.4%).

Hoxco, M. * Gasoline Synthesis From .Carbon Mon-

d ) ition of the Ra

i KopaMa, S., TAHARS, H.,, NAKBATASHI, T., AND

7.0xide' and 'Hydrogen  'at - Elevated 'Pressures. ' X.
" Dependénce . of the . Qil- Yields on. the Gas. F‘low7
- Bec abs. 1912, i - Dl

. Kopama, ' 8., Tarava, K., Osanea, -T., AND
" From Carbon Monoxide and Hydrogen. 1. Effect
* of Temperature With the Iron Catalyst.” 1L Effect
i1 of Rate of Flow of the Starting Gases With the Iron
Catalyst.
“-Suppl.- binding. 1941, pp.
~Abs,, vol. 44, 1950. p. 507. )
R Iﬁ

272-274, 274-275; Chem.

order:to synthesize predominantly -Ci bydrocar-
ons; a synthesis gas composed of equal parts of CBO
ahd H; was passed at temperatures varying f_rom 242°—
209°’ over an Fe. catalyst containing .Cu, 23; Mn, 2;

LITERATURE ABSTRACTS

- With _catalyst containing Fe-4-Cu. 254-kieselguhr

--Drecipitating agent and addition of 6% K.CO: to the ~ '

' ‘T.;};I‘;\Ii;\‘,'Hi.-"Gﬁ$- K
oline Syntliesis From Carbon Monoxide and Hydro-
- gen at Elevated Pressures. XII. Catalyst Carvier. .

. Kopaya, S, Tamara, H., NAKBAYASHI, T., AND .

oxide .and “Hydrogen. at Elevated. Pressures. - IX. |

D " 'eatalysts. -Usbally “with a 'Co catalyst a small elev
Howeo, AL~ Gasolirie Synthesis' From Carbon Mon-'

Fusrra, K. Synthesis of Gaseons Hydrocarbons

Jour. Soe. Chem. Ind. (Japan). vol. 4,

253

kieselguhr, 125; H:BO.. 20; E:CO,, 3%. Increase in
temperature resulted in a decrease in CH; formation
and a decrease in reaction velocity. The maximum
rield of gasoline was reached at 250°, while the yield
of C. bydrocarbons increased up to 270° and rem.-m;ed
virtually constant above this temperature. Operation
at 251°-258° with varying space velocities indicated
that a space velocity of 180-200 represents the op-
timum for C; hydrocarbon production.

1916. Eopada, S., Tarama, K., MrsEIMA, A., Foars,
K., AND Yastp4, M. Synthesis of Gaseous Hydro-
carbons From Carbon Monoxide and Hydrogen. III.
Influence of Copper, Manganese, Potassium Car-
bonate and Borie Acid on Iron Catalysts. IV. in-
fluence of the Temperature of the Synthesis on Vari-
ous Promoters in the Catalyst. Jour. Soc. Chem.
Ind. (Japan), vol. 46, 1943, pp. 69-77; Chem; Abs,,

... voli- 43, 1949, p. 2398, - ) .

- K2CO; greatly increased the mean molecular weight .

of the product, as did° Ca to a lesser degree. The "~

effect of adding H.BO; and Mn was the reverse. How-
ever, the effect of these substances on the preduction
of gasol (mixture of C:H, C.H: and C.Hjy) was not

very marked, so that it was not possible to improve .

the production of gasol by the addition of these sub-

stances alone.” On the contrary, the elevation of the

temperatures of the synthesis had a remarkable effect .

in increasing the yield of gasol. Of the various cat-

alysts used 100 Fe--125 kieselguhr gave the best re-
sults, Fielding a product containing 8% . gasol, -

although this eatalyst -had less power of caunsing CO

and H: to react.

| 19317, Kopads, S., TarAMA, K. MISHIMA, A. FUsiTa, .

K., anp Yasupa, M. Synthesis of Gaseous Hydro-
carbons From Carbon-Monoxide, and Hydrogen. - V.
Influence of Potassium Carbonate o Iron Catalyst.
VY., Influence of: Borie Acid on the Iron Catalysts: -

1949, n. 2398,
Addition of: K:CO. increased the mean wolecular -

"~ weight of the hydrocarbons produced: and decreased

the formation of CH,, while the addition of H,BOs
decreased the mean molecular weight. K
1918. Kopara, 8., TaraMa, K., TARAZAWA,-T., er,r:&,
- K., Tequa, T, ITo, S., AND YOROMAKT, Y. Synthesis
" of Gaseous Hydrocarbons From Carbon -Monoxide -
and Hydrogen.. VIiI..Effect of Temperature on
Synthesis With. Cobalt Catalysts. Jour. Soc. Chem. -
Ind, (Japan), vol. 18, 1945, pp. 8-8; Chem. 4bs,, vol.
-’48, 1949, p. 2398. - o o 2 mist -
Hydrocarbons were prepared from a 1:2 mix ure
.of CO and H: by means of Co, 100; Cu, 12.5, ThO:, 2.5;
T:0s, 1.25; and diatomaceous earth 125 parts, a reac-
tion temperature of 150°-290°, and a period of opera-
tion of 24 hy.. Temperature elevation increa'sed the
yield of the lower: hydrocarbons but did ot jncrease
- the relative yield of CH,:as Wwas the ‘case’ with the Fe -

tion of temperature cdused a remarkable increasé, in'

- “the yield of CH,, but, from the results of these experi-

ments, it was observed otherwise, although an increase i

" ‘in the relative yield of the gaseous hydrocarbons (CH,,

gasol) was noticeable. In short, it may be impossible

"~ to produce the gasol without the other components by - .
" elevating the temperature.

In these experiments, the
maximum yield of gasol. was 189 1. per m.? at 270°.
In comparing Co and Fe -catalysts, the difference is
explained Ly evaporation of hydrocarbons from the _

" Jour: Soc. Chem. Ind. (Japan), vol, 46, 1943, pp. 40:&{ FRIN
*. 4087 Chem. Abs., vol. 43, : ' :

surface of the catalyst and a decrease in adsorbed; REE

" H atoms. a S s ,H‘a foa
- 1919. - —. Synthesis”-of .Gaseous ydrocarbon
From Carbon -Monoxide and - Hydrogen. VIIL.

... Effect of Composition of the Synthesis Gas OI{VI?O"";‘Q‘ "




"+ of gasol, but increased yields of CH, also occur b
L L ) ecaus
. . 'of the increase in the reactivity of H.. Thus an 11:

254
Catalysts. Jour. Soc. Chem. Ind. {Japan), vol.
éi' 1945, pp. 3-8; Chem. Abs., vol. 43, 1949, p. 2898,
Catalysts of Fe, 100; Cu, 25; diatomaceous earth

125, and K,CO,, 2 parts ;vas ’used’ at 270° over a period'

of 6 hr. rFor the gasol synthesis the optimum CO: H.

ratio is 50-60:50-40. For the least CH, production

the ratio is 1:1. For maximum gasol production
with least CH, the ratio is 1:1.5. In view of tbe life

of catalyst the optimum ratio is 1: 1.5, .

19820. Synthesis of Gaseous Hydrpearbon

~ From Carbon Mpnoxide and Hydrogen. yIX. Eﬁ‘ecz
of Addition of Dxatomnceous Earth on Iron Catalysts.

Jour. Soc. Chem. Ind. (Japan), vol. 48, 19435, pp.

3-8; Chem. Abs., vol. 48, 1949, p. 2398,

Catalysts of Fe 100--Cu 25 parts was used with CO
nnd' Z@l; 1 : ?.) at 270° over a period of 16 hr. The
tal;]éhtlgn] Oft (?lxgt%mgceous earth improves the life of

catalyst; 125% diatomaceous earth i

for gasol synthesis, . - : 1/s,’m,‘o“st fultable

1921, .~ Synthesis ' of Gaseous - Hydrocarben,
Frox'n Carbon Monoxide and Hydrogen. X. Effect of‘.
gggxou?[ %amix;rs on) the Iron Catalysts. Jour. Soe.

m. Ind. (Japan), vol. 48, 1945, pp. 3-S:
Abs., vol. 43, 1949, p. 2395, % PP 883 Chem.
Catalysts of Fe. 100, Cu 25, and K:CO: 2 parts w
A 2 2 2 parts was
used with CO and H: (1: l.u)i Witk acti:\'e C, Murata
reported that hardly any oil .was produced Dut the
authors found an increase in the volatile  fractions..

With ‘x:h.xte clay the gasol rield is-very small, but its.

composition is unusual; it is high in C, 4nd:C; hiydro-

g_arbt_)ns, and the degree -of unsaturation. is "high‘

70-85%. Japanese acid clay increases the  yield of'

gaseous hydrocarbons, 125% giving: maximum gasol,

274 1. per m2, R

1922, Syfithesis of Gaseous Hydroearbo
. From Carbon Monoxide and Hydrogen. .,XI. x.Coxlxlxs-

: parative Study of the Synthesis Under Normal Pres-
Jour.. Soe; Chem. Ind,

. ?_}re an)d Oghexé Pressures.
v (Japan), vol, 48, 1945, pp. 8-8;. " Y
1040 é399, 43, Vlo’, ?p :H Chexx)‘.“’ibs.? »\01. 43,.
With a-catalyst of Fe 100 and diatomaceous e ;
125_ parts, and .CO and H. (1:1) at 270"—275§ fg;tg
g:g(lags tOf .’(.’i—i br., pressure. increases the life of the
and improves the ¥ield of g ‘ i
the yield of ail, ¢ eneoh and especially
1923. . Srathesis. of Gaseons Hydrocarbon
" . From Carbon Monoside and Hydrogen, XIIL -Eff(:elg
;'of Pressure, ‘ Jour. Soc.-Chem:. Ind, (Japan), ¥ol..4S,
-.1945, pp. 3-8; Chem. Abg,, vol. 43, 1949, p. 2399, '

On use of a catalyst of Fe-+25% Cu on 125% ia- .

tomaceous earth at 5-20 kg. per em.,’ the Field of gasol

-~ -and the rate of reaction-show maximum values at 15

kg, per em?  With:the same catalyst+4-29% ‘K.CO.

3 ith 2 on
125% white clay. at 5~40 kg. per em.} thgrej ‘\vas‘ no
phange in the yield of oil.. The gasol vield and rate’
Jof reaction were maximum at 15 kg. per em.* -No, satis-

s ! factory explanation of the effect of pressure was made.. = - '

. 'The optimum pressure range was approxi g
;. "The S 3 ras approximately 15-20
:Eg. per em.’ with 3 gasol yield of 30 1. per m? v o

1924, . Synthesis -of - Gaseoﬁs-Hydrbcarhohs

ect- of Temperature ‘at Constant Pressure. ‘Jour..

_~ ‘Soc. -Chem. Ind.’ (Japan),. vol. 48, 1945, pp. 3-8;
. Chem Abs,, vol. 43, 1949, p. 2399, : 2 '
~‘Elevation of temperature. increases the"Jield -

: lower hydrocarbons and therefore increases t}.{le‘ yield"

crease in gasol by the elevation of temperature with-
_+out an increase in CHy cannot be expected. The opti--
?;(I)T temperature range for gasol synthesis is. 270°—.
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. The effect of K.CO; on the following catalysts were .

-820°.

. bons, especially CH, and C:H,, hecause of ‘an increase

i, & peculiarity in the méchanism of the synthesis under

-or by adding K:CO; to a catalyst containing ‘acid
" By raising the temperature:it is impossible to-increase

. CH{; as 'is the case atordinary pressure.

;- M., AND - TOSHIMORL, K: Physicochemical - Research
" of Hydrogen by Iron:: See, abs. 2200.

" .yanp Yosurmorr, K. Physicochemical Rese

«T., AND YOSHIAMORI,

- From Carbon Monoxide and Hydrogen. . XIII. Bf- .:

‘i ‘Gasoline ' Synthesis.
_ .Monoxide on Iron,
o ~gusrh-Copper—Manganes_e,Catalysts; See abs. 2204

1925, . Synthesis of Gaseoils Hydrocar
From Carbon Monoxide and Hydrogen.y XIv, bg: S
Eeft of IVzg-io(t‘gIs Carriers and Promoters. Jour. Sgo, |

em. Ind. (Japam), vol. 48, 1945, pp. 3-8:
Abs, vol, 43, 1049, p. 2396, v P- 9753 Chem. -/
Eiffect of white clay and active C as carriers

Fe4-25% Cu+-2% E.CO; was studied. White clayfi%{ o

creased the yield of hydrocarbons and decreased the

reactivity of H. Active C increased the reactivity,

studied: Fe-+25% Cu-+-250% white clay, Fe4-25 By
+125% active C, and Fe+423% Cu-+125% -I.}ap?ngsg
acid clay. K.CO, increased the yield of higher hydre.
carbons, decreased the reactivity of H,, and increaseq .
the unsaturated content of the gasol. :
1926. . Synthesis of Gaseous Hydrocarh K

From Carbon Monoxide and Hydrogen., "XV.C axéu‘;);s
. Imary of the Studies on the Synthesis Under Pres
" sure,  Jour. Soc. Chem. Ind. (Japan), vol. 48, 1945
.DD..8~8; Chem. Abs,; vol. 43, 1949, p. 2399, RS
With Fe catalysts pressure increases the life .
catdlyst, and increases the total rate of reaction; tl‘m’g
Yyield of £asol approaches 30 1. per m.? Increase in ..
the gasol vield is not attainable by greater elevation -
of temperature. The optimum temperature is 270°~ .
. Tl{e.eﬁect of pressure is comparatively: com-
‘plex." 3a1smg the pressure increases the tendency to
form higher hydrocarbons as well as lower hydroear-

in the reactivity of H.. This fact is interpreteéd to be

‘pressure, Therefor_e, gasol synthesis in which a high
degree of unsaturation is desired should be carried out
with.a-catalyst containing -white clay as-the- carrier

clay or active clay to promote the adsorption .of CO.

the yield of gasol without also raising -the ryield of

_Kopama, S, Taraya, K., OsmErMaA; T, AND
Fr{.n'm, K. Gasoliné Synthesis From Carbon Mon-
oxide and Hydrogen at Atmospheric Pressure. LVL i
Analysis of the Synthetic Oil by Precision Distilla- gg

" tion.; ‘See abs. 1892. ... ) )
.. Kopaya, S., Marsuaura, S, Tiraxi, K., ANDO;.

..0n Gasoline Synthe: "II. Velocity of Adsorption;

» ANDO, :
] arch o
-Gasoline Synthesis.. VIIL - Velocitr of Adsorption’
-of Hydrogen by Iron on Infusorial Earth.. See ab:
2201. - C ‘ D

"KoDaXMA, 8., MATEUMURA; 8., TARA&:A,”K., ANDO{Z%" ¥
- Physicochemjeal. Researc!

"K0DAMA, S., MATSUMURA, S.; TaRA

“abs. 2202, oo Abiai

"KODAMA, S., MATSUMURA, §., Takaxa, K., ANDO
T, anp YosEniorr, K. Physicochemical Research
on’ Gasoline Synthesis.. X, - Adsorption of Carbo

- :Monoxide on ‘Cobalt, Cobalt-Kieselguhr-and- Coball

Kieselguhr—Thoria Catalysts. See abs. 2203. -]
‘. Kopara, 8., MATSUMURS, ., Tarara, K., ANDOE:
T.,AnD YosmIMoRy; K. . Physicochemical Research on
XII. . Adsorption ~of Carbod:
‘Iron-Kieselguhr, - Iron-Kiesek

T " LITERATURE ABSTRACTS

Kopana, S., Taraya, K, MisHIMA, A., FUJITa,
E., AXD YAstpa, M. Synthesis of Gaseous Hydro-.
carbons. From Carbon Monoside and Hydrogen. III.

. Infiuence of Copper, Manganese, Potassium Car-
bonate and Boric Acid on Iron Cataylsts. IV.
Influence of the Temperature of the Synthesis on
Various Promoters in the Catarlst. See abs. 1916,

Kopara. S., Taranma, K., MisEIMa, A., FUIITA,
E., AND YasTDs, M. Synthesis of Gaseous Hydro-
carbons From Carbon Monoxide and Hydrogen. V.
Influence of Potassium Carbonate on Iron Catalyst.
VI. Infinence of Boric Acid on the Iron Catalysts.
Ree abs. 1917. ’

KopadaA, S., Marsumvra, S., YosmEnworr K.
NISHIBAYASHI, Y., Kapora, N, AND IWAMORSA, E
Physicochemical Studjes on Gasoline Synthesis.
XIII. XV. Influence of Potassium-Carbonate and
Boric Acid on the Activated Adsorption of Hydro-

- gen and Carbon. Monoxide on Iron Catalysts. See

. abs. 2205, ¢ . : ok ’

.-1927. TonAyma. S., TAHARA, H.. FUKUSHIMA, L., Tawo,

AL, Komazawa, S. axp KiMers, K: Hydroearbon
Synthesis From Carbon Monoxide and Hydrogen
under Medinm Pressure.
Hydrocarbon Synthesis. under Medium FPressures
ith an Iron Catalyst. Durability of the Catalyst.
Jour. Soe. Chem. Ind. (TJapan), vol. 43. 1942, pp.
12631271 ; Cheni. Abs., vol. 43, 1949, p. 2397,

B ‘Petrolem synthesis was carried out at ‘239“—260‘ L7
. under.a pressure of 10 kg/em® with an equimolée- - ..
.. ular mixture ‘of CO and H:; 40 cc. of Fe eatalyst of -

- composition Fe-:-Cu : Mn : kieselguhr : ILBO; :
© K:CO.=100 :23 £ 125 ;20 7 and a-gas velocity of
‘6 m.? at standard conditions/hr. were used continuously

" for-180 days to determine the durability of the cat-

alyst. Catalyst durability under such conditions was
-excellent, - and.-the 'rate -of -oil production. of abouf

peratures, Fe catalysts presumably have greater dur-;
ability than Co catalysts under high pressure. Other
- charaeteristics of the medium-pressure process are
‘the production of water with consequent diminution of

/G0; content in the waste gas and an inereased need of. . . of Various Carriers and.Promoters. ' See abs. 1925.

-. -g0lid paraffins in comparison with the synthesis carried
“-out under atmospherie pressure. - The- production of
CH, did not increase even when the acti
.was incredsed by raising thé temperatu
1928, —~ . )

_III. Effect-of- Adding Alkali and Changes in the
- Reaction Temperature on the Activity of Fe-Cu-
Mn-H.BO; Catalysts. Jour. Sec. Chem. Ind. (Ja-
> pan), vol.' 45, 1942, pp.
' 43,1949, p. 2397, - - T
" Catalysts ‘with 7-20 parts K.COs and otber com-
.-ponents,.as given above, were compared in medinm-

tion of CO compared to H:, the amount of solid paraffin

K,C0, added. . By -trial, the best reaction tempera-
'/ ture was found to be 230°-250°. .. - » e o
1929, <

Kieselguhr Contents on the Activity of Iron Cat-
‘alysts. Jour. Soc. Chem. Ind. (Japan), vol 45, 1942,
pp. 1263-1271; Chem. Abs., vol. 43,71949, pp. 2397-
“2398. ) oo } .

" . Synthesis with Cobalt Catalysts.

II. Characteristics of -

... Sece abs. 1920,

90 gm./m.? could be maintgined for 6 months by merely - "
. raising the temperature slightly. - As. the durability of .
- the’eatalyst is very, great even at higher ‘reaction tem- -

vity of eatalyst.

Hydrocarbon. Sypthesis. From’ Carbon’:
Monoxide and -Hydrogen Under Medium Pressure. ~

1263-1271.; -Chem. Abs,, vol. .

pressure petrolenm synthesis to deternmiine the optimum ..
-composition. ' The -c¢atalysts -containing . 7-10 - parts )
'=K,CO0; gave the best yield of oil. The rate of consump- |

- produced, and the degree of unsaturation of oil pro-
" duced all increased with the increase in the amount of |

;. Hydrocarbon Synthesis ;F:&ﬁx Carbon |
‘Monoxide and -Hydrogen Under Medium Pressure.
“IV. Effect ' of Changing ‘Alkali, Boric’ Acid, and -

ce e 286

‘To determine the best composition of Fe catalysts.
to be used in medinm-pressure petroleum synthesis,
the effect of varying amounts of K:.CO; H,BO; Cu
and kieselguhr was studied. The addition of H:BO;
lowers the activity of Fe catalyst. The optimum
amount of alkali is 4-5 parts when no H:BO; is nsed.

In this case, however, rate of oil production changes

very sharply with the alkali content of the catalyst.
A catalyst containing 4 parts E«CO: and a catalyst
containing no H,BO:; have high activities even at

..’lower temperatures, with rates of oil production of

116 gm. per m? and 84 gm. per m.S respectively, at
220°. The optimum amounts of Cu and kieselguhr
to be added are 25 parts and 50-125 parts, respectively.
Kopada, 8., Tanama, K, Taxazawa, T., Frarms,
K., TeJ1nma, T., ITo, S., AND YOROMAKOD, ¥. Synthesis
of Gaseous Hydrocarbons From Carbon Monoxide
and Hydrogen. VII, Effect of Temperature .on
See abs. 1918, -
ol Synthesis’ of Gaseous Hydroearbons
From Carbon Monoxide and Hydrogen. . VIIL
fect of Composition of the Synthesis’ Gas on Iron
Catalysts. Sece abs. 1918. . :
Synthesis of Gaseous Hydrocarbons
From Carbon Monoxide and Hydrogen. IX. Effect
- of Addition of Diatomaceons Earth on Xron Catalysts.

Synthesis of Gaseous Hydrocarbons
From Carbon Monoxide and Hydrogen. X. Efféct
of Various:Carriers on the Iron Catalysts. See abs, '

v199l.

‘ .. Synthesis of Gaseous. Hrdrocarbons

Com-

From Carbon Monoxide and Hydrogen. XI.

- parative Study of the Synthesis Under Normal Pres-

sure and Other Pressures. . 'See abs."1922." "~

. - - Synthesis of Gaseous Hydrocarbouns
From Carbon Monoxide and Hydrogen. XIIL

-of Pressure.. - Sce abs. 1923. :

: ;From Carbon Monoxide and Hydrogen.

From Carbon Monoxide and Hydrogen.. XIV. Effect

s . Sraothesis  of . Gaseous: Hydrocarbons
. From Carbon Monoxide and Hydrogen.. XV. Sum-
"'See abs. 1926. . .. - - Ul

1930. Kobaxa, A FUxaBasHi, W.,. HasHimoro, -G.,

. Hirao, T:, TAHARA, H., MATSUMURA, A., KaTo, J., AND
T papaMa, Y. Process Development in' the Hydro-
*.. carbon Synthesis to 1941.

. Cire. 7598, 1951, 41 pp.

jnvestigation of the. Fischer-Tropsch process. 1
"of 'the results are summarized as.follows.- {Experi-
ment 17.) - Using a Co catalyst in a'water-cooled con

“.yerter (designed for synthesis gas thronghput of:100

m.3 per hr.), a 2-week run was carried out successfaily.
<Qver a reaction temperature range 200°-215° and at:an
. average gas throughput:of 79.6 m.2 per hr., the follow-

“ing average yields were obtained at an average appar-:
ent contraction of 56.2% : 168 ml. H-O, 86 ml of pri- .-

“- mary liquid products -(0il), and 7 1. of gasol per m? of
"-'synthesis gas. ' Correcting these results Yor the 15.5%. -
. -'of.inerts. in the synthesis gas, an actual contraction of:
. 66.59% was obtained and the yields were increased to
:'199 ml. H.0, 102 ml. oil, and § L. gasol per m.? of pure 2

H,:1 CO synthesis gas. The catalyst was constituted

2 as follows: 100 Co: 10 Cu: 5 ThO:: 2.5 Us0,:125 diato--

maceous earth. The results suggest that commercial
: synthesis of gasoline and hydrocarbon -oils in-a water-

Bf-

Effect- -
‘Synthesis of .Gaseous Hydreearbans: .
. XIIL.  Ef- ©

fect of Temperature at Constant Pressure. Sec abs, -

., Synthesis of Gaseous Hydrocarbons -
mary of the Studies on the Synthesis Under Efesspre. N

Bureau of Mines Inf. -

- Report compiled from  Japanese documents or.é ‘the. -
onie
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cooled converter may be economically feasible. Prep-

aration and purification of synthesis gas is described.

Using the same converter and an Fe catalyst (experi-

ment 18) (a mixture of two catalysts of different Cu .

contents—100 Fe: 25 Cu (125 Cu) : 2 Mn: 20 H,BO,:
4 K:C0,::125 kieselgubr), a 1-month run was made.
The average operating results compared favorably with
_that using Co catalyst:

Iron

Operating time, da. 25
Initial temp., °*C. 235
Final temp., °C 211 238
Synthesis gas used, m.2. 26, 729 56, 2455
Total oil formed, I___ oo _ 2, 288 , 203
ce. per m.® synthesis gas.. 86 5

cc. per m.2 useful ga: 102 86

ce. per m# Ha+CO 139 - 180

1931. KoeNig, A., AND Wemnie, R. [Formation of
- Formaldehyde From Water Gas in the Electric Glow
Discharge.] . Festschrift 100-Jiihr, Bestehen Tech.
Hochschule zu Karlsruhe, 1925, pp. 525-530; Chem.

D. 3834

Treatment of mixtures of CO and H: by. the glow
current leads to gaseous, liguid, and solid products of
varying eomposition, among which H.0, CO:.. HCO:H,

HCHO, and glycolaldehyde were identified (see abs. o

2130)." In attempts to determine the optimum condi-
tions for HCHO formation, it was proved that; with a
current. of gas, the products are adsorbed and adhere
to the walls as a result of electraphoresis. “To avoid
théir enrichment with undesirable reaction products,
the walls of the Siemens tube were continucusly or
perjodically rinsed with water. In this way it became
possible to obtain HCHO as the chief product of the
action of the glow discharge on water gas, so.that up
- 10.77%: of the gas treated was recovered as HCHO.

T . The masimum yield of -HCHO was -obtained-when-the-

incoming gas contained 465, CO by volume. . Caleu-

lated on a ‘basi§ of ‘the electric energy consunied, the -

yield was2 gm. of HCHO per kw.-hr;
_Natural Petroleums, Their Chemical Relationship to
. Each Other and to the Distillation Products of Coal.]
‘Brennstoff-Chem.,” vol. §, 1927, pp.-273-28S;’ Chem.
Abs., vol. 22, 1928, p. 1464. . .
- Review of the literature on. chemical composition of
petroleum and a discussion of the theories on its origin,
A possible  connection is assumed between the forma-
tion of natural petroleum snd of synthetic petroleumn
" from gas by the Fischer-Tropsch process. [
1933, KoHLE UND ERz. [Diesel Fuel From - Coal.}”
© ~ . Vol.36, May 4,1939, p. 278. . . T e,
1984, [Oils and Fats From Coal in Germany.]

" . Fuel Age, vol. 2, 1940, p. 71.

. From ‘the' standpoint of oil and fat produétionl, the

* Fischer-Tropsch synthesis is important. The paraffin-
" _bearing intermediate product gatsch coming. between

. Diesel ofls: and solid paraffin is.an -excellent material-

.. from which to' start the ‘synthesis of fatty acids.
.. 1 Catalytic oxidation is effected at low temperatures, tup-

-t0 120° C, and fatty acids are derived from -which a .-

. Whole series of soaps can be prepared.  The fatty acids-
*-production of Germany is now about '30,000-£0,000 ton
_ .péryr: and is increasing. oL
-« ..KOHLER, G. See abs. 2435. AR .
.. 1988, KoHLEAAS, R., AND MeYER, W. F. - [Formation,:
Stability and Structure of Nickel Carbide.] - Metall-
. - Wirtschaft, vol. 17, 1938, pp. 786-790; Chem. Abs.,
. :vol, 82,1938, p. 7870. ' . : .
- Addition of C to Co~free Ni, in the form of powder
or wire from berizene vapor, water gas; or iluminating
-..8as at. temperatures' ranging 230°-730° shows thaf
v only NiC is observable, which is formed Trom' 240°

Zentralb., 1926, II, p. 2134; Chem. Abs., vol 21,1927, -

1932, KoerscrAU, R.. [Nature 'and® Oceurfence of

Vol. 36, Né.23, 1939, pp. 640,—641; Coke Smokeless- _

"~ Bunte and Harries; and their application to catalytic’

_ BIBLIUGRAPHY OF FISCHER-TROPSCH SYNTHESIS AND RELATED PROCESSES .

up to 530°-580°. Tempering experiments in a vacuum
show the.Ni;C formed above 420°-500° to be metastahb]e,
The separation of C increases very much with increas-
ing temperature; probablr it is due to the diffusion
equilibrium of the gases used and their decomposition
products. X-ray pictures show that NixC can have
no hezagonal symmetry but that a rhombie structure
of the compound and hence its isomorphy with Fe,G
and Co.C is very likely.

1936. KomiscrUTrER, H. W., AND LOHNES. K, [Prep-
aration and Transformation of Iron Nitride,]
Ztschr. anorg. Chem., vol. 253, 1947, pp. 78-78; Chem.
Abs., vol, 43, 1949, p. 2744,

Preparation of the nitrides of Fe by reaction of Fe
with NH; and the catalytic decomposition of NH; with
the intermediate formation of Fe,N. .

1937. KoBLSCHUTTER, V., AND Nieerr, A. [Topochem-
ical Reactions. Formation of Carbon on Contact
Substances.] Helv. Chim. Acta, vol. 4, 1921, pp;
45-76; Chem. Abs.,'vol. 15, 1921, p. 2767. - :
Study was made of the nature of the C deposited

upon electrolstic films of Co. Ni, Fe, and Ag and upon

powders of these metals by the reaction 2 CO=C+-CQ,,
at about §00°. The supporting metal upon which the
catalytic metals are electrolytically deposited influences
the amount of G formed, it being greater when the
support is Pt, and less when it isAg or Cu. The nature

* * of the catalrtic metal determines specifically the method
of deposition and the amount and the characteristics
of the C. In the case of smooth Co, Ni, and Ag deposits,

-the C is not deposited visibly upon the surface but in

" the interior of the metallic film and appears as an
unweighable filln when the metal is dissolved in acid,
In the case of Fe, however, the C forms a deep-black .
surface deposit. - Co affords the largest G deposit, then..

© Ni, Fe, and Ag. The C deposited on Co is strongly

. .graphitic: on Ni also_graphitic, but somewhat more.

easily oxidizable; on Fe more sooty, and “still- more °

easily oxidizable iand on Ag very.small in amount and
difficult to oxidize.. On’ dark; lusterless deposits the
C is deposited visibly on’ the surface, as was the ecase
with smooth deposits of Fe; }

oxidized than C deposited within the metallic layer.

The amount of C produced-by metallic powders- was -

large and almost inseparably associated with fine par-
ticles of the metal. - B :

1938. KonN, S. Theory of the Water-Gas Process.

Jour. Ind. Eng. Chenx. vol.14, 1922, pp. 69-72; Chem.
Abs,, vol. 16, 1922, p. 634, - )

. Kohn. discusses the 10 .possible and the 3 probable -
combinations of reactions that can be used to explain
“the water-gas process. Demonstration ijs made of a
Dossibility of drawing conclusions from the .composi- -
tion of the resulting gases to the actual procedure.of the

- reactions. The applicability of the principles outlined -

is-tested qu-a series of 9 observations published by *

obser\'ﬂtions is discussed.” ;.0 i)
Kooz, H. ' 'See'abs, 1877,°1889.. . ST
©1939..K6LBEL; —. - [Hydrocarbon Synthesis With an

Iron Catalyst.] TOM ‘Reel. 178, Sept. 13, 1940,
. frames 2,627-2,642; Bureau of Mines Transl, T-468, =~

Dec. 28,1948, 21 pp.; PB 97830t2.
Lecture pointing out- advantages in substituting Fe
as the catalytic element in place of Co. Brief discus- -
. sion of the problems- met during- the.development of
. the Fe catalyst, and some results of the investigation.
Some suggestions are made for carrying out the syn-
‘thesis with powdered-Fe catalyst in the liquid phase.
--1940. KOuBeL, H.
.. .ceous Earth in Gasoline ' Synthesis Catalysts.]
"FIAT Reel K-30, franes 7454-7467, Mar. 9, 1938;
PB 78,587. } P . -

and it is more easily ©

[Content of Cobalt and Diatoma- - :

‘ 'i‘est results on the influence of the Co and diatoma-

‘‘ceous earth content on the efficiency of gasoline syn-

is catalysts are discussed. It was found that a
zle]gf]ction of the Co and its re[_)lacement by a corre-
spondingly larger quantity gf_dmtomaceqns earth ex-
ceeding the ratio 1 : 1 diminishes the vield of liquid
products. Furthermore, with a constant guantity of
€O and a constant flow velocity of the gas, an increase
of the Co : diatomaceous earth ratio beyond 1 : 1 up
to 1 : 1.2 does not improve the catalyst. . By the use
of catalysts poorer in diatomaceous earth the capaqty
of the catalyst space increases by 40-60%, as compared
with catalysts now in use. ! .
1941. . [Diesel-Fuel Mixtures From Bitumi-

nous-Coal Tar 0il] Oel u. Kohle Erdoel Teer, vgl.
14, 1938, pp. 1042-1049; Brennstoff-chel_x_l., vol. 20,
1939, p. 92; Chem, Abs,, vol. 33, 1939, p. 7989.

By beat pretreatment with and without pressure

and catalyst (abs, 2301) mixtures- of tar oil -and

.. Kogasin II yield fuels suited for high-speed use, with

desired. ignitability, carbonization,.storage stability,

and miseibility characteristics in motor and road tests.
11942, —

[Importance of the Fisclxeg—Ix'O})sch
Synthesis for the Production of Domestic Diesel
‘Fuels, 1] Brennstofi-Chem., vol. 20, 1939, pp. 832=
353; Chem. Abs., vol. 34, 1940, p. 7573." '
Properties of Kogasin 1I and the possibilities of

motor. uses, particularly in diesel mixtures.

.1943, .~ [Importance of the Fischex:-Tropsch

Synthesis for the Production of Domestic D3e5e1
Fuels. IL] Brennstofi-Chem. vol. 20, 1939,” pp.
365-369; Chem. Abs., vol. 34, 1940, p. 7573. .

.- Mixtures of Eogasin II with bituminous coal-tar oil,
especially tar oils obtained from.carbonization prac-

- esses-employing offtake from within the. coal ch:_xrge.‘
‘and high-pressure ' hydrogenated oils. prepared from

-coal, coal tar, and coal extracts a ‘(_e discussed. . De-
" periding, upon’ ignition’ characteristics. 3
asin ‘11 canbe used to make fuel mixtures:of. 65

o

“cetene no. and equal to the petroleum fuels invignits .’

ability; resistance to coke formation, and--complete-

_‘ness of combustion. Unrefined far- oils destroy -the

_storage stability of the mixtures, as well as their motoyr
values.” T, :
-1944,

1948, pp. 308-318; Chem. Abs,, vol. 43, 1949, p. 4454.
.Method is based on the condensation of chlorinated

" paraffin. hydrocarbons obtained from the Fischer-
+ - Tropsch ‘synthesis with naphthalene by-means of. ghe
’ : 77; - boiling -
int, 280°-320°; CY 20.9% was superior-to & similar -

Friedel-Crafts reaction. Kogasin '@

etroleum fraction. as base stoc!g. :Physipal propertigs
f various sy¥mthetic oils are given; @ of synthetic

uality for synthetic oils. - Gasoline- Diesel- and steam-
Aeixglne) tests showed a: superiority. of . the-syntlietic
“0ils over good -quality natural-oi '_chh;des a plant,
iagram. R : :

See abs. 409, 1040, 1041, 1336, 1637

Chem.,, vol. 61, 1949, p. 88. T
Carrying out of the Fischer-Tropsch s_ynthesxs in
%2 liquid medium is claimed to offer considerable ad-
.rantages, A . S

948, . Hydrogenation of Carbon Monoxide in
. a Liquid Medium. Bureau of Mines Transl. K-10,

949, 19 pp. . ) RN

. Paper read at a meeting of German Chemical So-
cdety, September 194S. Syuthesis in, the liquid phase

T

208793°-53+—18
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. 30-55% Ko

: . [Srnthesis of Lubricating Ofi- Through .
- . Alkylation of Naphthalene.] Erdél u Eohle, vol. 1,

“motor’ oil is approximately -0.925, in- contrast to petro- )
‘leunn oils, ‘density has no significance as’ a.criterion of :

945, KOLBEL, H., AND ACKERMANN, P. . [Hydrogena- .
'~ tion of Carbon Monoxide in Liquid Medinm.] Angew.

“'With a suspended catalyst eliminates-completely the
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sadvantages of synthesis in the vapor phase, such
gis Iocal o\'gerheating of the catalyst, CH: formation,
hydrocarbon deposition, plugging of the reactors, non-
uniform utilization of the catalyst, imperfect cooling,
complicated filling and emptying of the reactors, and
limitations upon the reactor capacity. The process
has been studied chiefly with Fe catalyst and has been
developed to the industrial stage ahd resu]ts in higher
yields than obtained in the vapor phase with the samg .
CO conversion of up to 175 gm. of hydrocarbons per m.
CO+H. because of the suppression of CH. formation.

H.0 is formed as a primary product of the reaction
upon the Fe catalyst as well as upon the Co catalyst
and is converted to CO: and H. with the CO of the
synthesis gas. It is possible to conduct the syx'xthesxs
over Fe catalyst entirely by way of formation of
water and over .Co catalyst completely by way of CO: o
formation. It is therefore possible to obtain good .
yvields with CO-rich gases, water gas, or Hexrich gases
with Fe catalyst by properly adjusting the operating .

. conditions. It is shown for- the first time that during . - -

. GO hydrogenation the chain length of the higher mole-

cular weight saturated -and unsaturated alipbatic hy- -

" drocarbons can be increased. Operating in liguid phase

permits the conversion up to 73% of the paraffin ‘h,v-
drocarbons to solid paraffins. so that 1 m.* of CO+H:
will produce 152 gm. of paraffin lhoiling above 3';0°,
of which 95 gm. are formed during CO 11y(11:ogenatxoxx.
and 57 gm. by the'léngthening of the C chain.

1948a. Hydrogepation of Carbon Monoxide
" in Liquid Phase. Proc. 3d World Petrol..Cong., The

Hague, May-June 1951,

Using a finely-divided Fe catalyst in the flnidized
state, certain advantages were obtained which were
claimed to largely meet economy requirewments for
the -Fischer-Tropsch: process. Advantages .ov_enﬁxetL
bed operation included faster removal of reaction heat,
reduction of CH. formation and.C. deposition, reduc- e
tion of reactor choking, and utilization of a gas space -
velocity 4-8 times higher, . Using larger réactors and’.. .
snialler cooling. surfacesthe relative’ weight of the
synthesis furnace as well as capital ser\'ice_ charge . .- .
‘were said to be reduced to 4. . .

. . - Reaction Mechanism of the Fischer-
Tropsch Synthesis. IV. Molecular Size of the Ali-- -
phatie Hydrocarbons From the Catalytic Hydrogena- -
tion of Carbon Monoxide.. Sce abs.1850.. - . .-

1947, Korner, H.,  axp ‘Excermaror, F. - [Reaction -

" Mechanismy' of the Fischer-Tropsch Synthesis. I.]

Erdol u. Kohle, vol. 2, 1949, pp. 52-59; Chem. Abs.,-

vol. 48, 1949, p. 4828, - - - Lo :

; Proposed mechanisms explaining the formatiom.of.

CO0: and H:O by Fe and Co catalysts, respectively, are .

" reviewed and the action of these catalysts in-the ;. .|

water-gas - reaction .is studied. An. Fe catalyst of .-
composition - 100, Fe; 0.5,.Cu; 0.25, K:CO; was used. -

Initial experiments ‘were conducted with’ four differ--

.. ent contaet conditions :- Carbidie;;24-hy. tx:ea;ment with .

GO at 270° (I) ; metallic; 24-hr. treatment of (1) with

it electrolytic Hy at 270° (II) oxidie, reduction of. cat=

" .alyst with’ He at 270° (I1I); synthesis, treatment for

100 hr. at 1 atm. at 230°, CO: H.O=1: 2, space velocity

100, (IV). A graph of time, total 24 hr., versus con--
version of CO at 240°, CO: Hs==1:1, space velocity="
100,: gives ..almost 4. straight line for (II) 'near
++ equilibrium; (IV) runs parallel to "(IX) at-a lewer-

_level; (III) is-inactive at this temperature; andq (In)

is .rapidly -approaching - (IV).. Results at 240°, -

- 0O +H:0=3:1 and space velocity=100, show that (I) -

‘and (IX) have approached each otber within the first

- 100 hr. and then run concurrently for more than-4q0'

hr., . Analysis of (I) for total C, elemental C, cm:bidi)c .
C, ond nnoxidized Fe, respectively, before test; 142, -
- 735, 6.85, 627 after; 16.2, 12,0, 4.2, 57.3.  Similar -
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results for (II) are before; 7.0, 7.0, 0.0, 67.1: after;
- 18,0, 14.2, 4.8, 56.9. Results indicate that inpitially
(II} is more active than (I), but that finally both

- attain the same activity and carbide concentration.
Method for analysis is-based on the fact that the ve-
locity of jon exchange is a function of the carbide-C
content in such a way that with increasing carbide-C
the permutation velocity decreases; Hg** ions were
used, Carbide-C was determined by difference of
- total C before and after treatment with H, at 270°.
A highly: reactive, commercial Co-Th-Mg catalyst
with 1009 kieselguhr was treated as follows: By re-
duction of a precipitated catalyst with H. at 450°

" (V) ; 24-hr, treatment of (V) with CO at 270° (VI);
active use for 150 hr. (VII). (V) is by far the best,
conversion close to equilibrium; (VI) is the poorest;
(VII) midway between the two. For CO:H.0=1:1
and space velocity=100, 180° was the lower limit of
conversion for both Fe and Co catalysts. This is im-
portant in connection with the fact that the optimum
synthesis for the Cp catalyst is below 180° while that
for Fe is considerably higher, which may explain that
in the former O. from CO can escape in the form of
H:0. Experiments with a Co catalyst showed that
lowering the space velocity from 100 to 10 at 1S0° and
changing the Ha.: CO ratio from 2:1 to 2:8.53, H.0
concentration’ decreased progressively and an- almost

. parallel increase of CO: resulted. Division of the Fe
catalyst into four portions separated by layers: of
CaCl,.. (230°, space velocity 100). resulted in a pro-
gressive increase of H.O formation and a parallel
decrease of CO: concentration. These results are in
disagreement with the opinion advanced by Craxford

- .(see-abs. 638). A working hypothesis for the mech-
anism is proposed. .
.1848. KorueL, _H., A
- Textscamert, ' H. . [Reaction’ Mechanismi of the
Fischer-Tropsch Synthesis.. IL.Investigation: ‘of

Chem. ‘Abs;, vol. 43, 1949, p. 8117, . .
=7y - Fe catalysts-prepared from-Fe (NO:)s initially a-
. Fe:0s, promoted with Cu (0.001~0.16% ), K.CO, (0.0—

0.25%), and BaCOs were investigated analytically, .

- catalytically, magnetically, tliermomagnetically, by

, .. means of X-rays, and by adsorption measurements. Tt -
.z was found that the milder the treatment during prep- .

aration, the more imperfect the o-Fe;0s lattice and
- the greater the surface development. Promotion with’
.Cu-or alkali had no influence on the state of crystal-,
~', | Hzation, - After exposure to synthesis, the catalyst.
- ~consisted principally- of magnetite (Fe;0.) and always
contained-'Fe carbide..  No free Fe was present.

- ~'Whether Cu or K was built into the magnetite lattice
. could ‘not be decided. Below 5%, Cu could not be,
detected by means of X-ray analysis. Above 5% it

was present in the elementary state. - In active cat-- °

.- alysts, the 'system Fe-C is a function of the original
- composition and the conditions of catalysis' (CO-H;).

. A~ labile -carbide. (Curie temperature, 220°) appears. - )
. -initially during synthesis and is stable only to about .

..290°.- After longer synthesis exposure, a second ther-

. ., .~ mally stable carbide .(Curie temperature between that

..0f cementite Fe;C and that of Fe:C) either replaces
_ .’ thefirst or is formed in addition. High alkali content,
.~ higher gas pressures, and CO content in combination
" with longer synthesis exposure favor the formation of
. Fe;G (Curie temperature 250°) stable up to. 400°,
-~ Since even the most labile of .the 8 carbides had vir-

.. tually no influence on the catalyst activity, it is con-

cluded that Fe carbide'is not the important- intermedi- -

. --ary it was thought to be previously. For confirmation,-
- .8ee abs. 2009, o Co ' - S

. Mechanism of the Fischer-Tropsch. Synthesis. . IIL
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ACKERMASNN,. P, Juza, R. AND

JIron Catalysts.in the Hydrogenation of Carbon Mon-"

,oxide.] - Erddl u.-Kohle;. vol. 2, 1949, pp. 278-283; ... the: Catalytic H

'+ Brennstoff -Chem

" mation of high.molecular hydrocarbons, solid at normal should exist in proper combinatiom.:. "~
‘temperatures. . The.xate of this chain lengthening 13:g 1953.

- brief review of ‘the empirical development of th

- operating conditions as’ well ‘as. to- the synthesiS:f

:1949, KOiper,  H. AND LANGHEDM, R.’ [ERetiction -

of éxaminaﬁon of all CO hrdrogenation processes is bons and oxygenated compounds per m.' CO were’
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Investigation of the Carbides Formed in the Hydro.
genation of Carbon Monoxide on Iron Catalysts

Erdo] u. Kohle, vol. 2, 1949, pp. 544-550; Chem. Abg, 4 discussed. o obtained. The reacting clements must be In stietly
vol. 44, 1950, p. 3235. : Sl 1952. . [Reaction Mechanism of the Fischer- ‘fleﬁ’i‘lltg mégri%’;‘:fvﬂio 13 CO- (—CHs—) +2 CO: and
Purpose of the work reported in this paper was ty. VI. Function of Water Vapor ~ 1or hydrocarpons: pa

Tropsch Synthesis.

in the Hydrozenation of Carbon Monoxide.] Erdsl. for alcohols (etbyl): 3 H.04+6 CO—>C:H:.OH+2 COx

5 520-533 ¢ Another important factor in maximum efficiency is the
u. Kohle, ‘vo‘}. 3, 1950, pp. 529-533; Chem. Abs., vol. space velocity whieh is governed by reaction rate at
43, 1951, p. ..1a4 s‘ resented at the 3d meeting of Die the catalyst su!'facte am} invtzlsvesE;?eec . d;xfr:;)tl}:snsngg

is paper w. ’ i ements.
Dgzltléihpe Geselischatt fr Minerallwissenschaft und S:I:Itgétlsgi thsitie;iéggll?% up to 100 atm, Tempera-
Kohlechemie, September 1950. lco}formatxogcsgdgxe ture must be adjusted for maximum catalyst activity,
Fischier-'l‘rgpsccg s‘at&IVStrsl mr:f:]l vtsfo ;.-g]rgd aHSO an0 3’ but not so high asdto cgul.;e ungelsxr'::m;g dsxgg rx;glct;?‘g:.
1! AJ =4 . bt Q. S i al

{[‘el?: trg:ulg of this conv&sion renction is important in vtk a freshly reduced Fe cataly

examine the carbide theory of CO hydrogenation an
to explain the carbide found by thermalmagnetic ey
amination on used Fe catalysts. Of further interest
was the effect of the promoters of Fe catalyst, alkalj.}
and Cu, on carbide formation, A review of the work.
of other investigators on the formation of Fe carhides:.
is presented. In the freatment of pure, paramagneti

7-Fe:0, with CO at 265° a carbide Fe:.C is obtained, .
Beside this there is a separation of elementary ¢,

Y ° tl as reaction predominated;
Hanmer Trom e ey Tl Tesults In 2 sertaiy the choice of synthesis conditions. The effect of ter- ;g;:ee\fgn ng?tﬁ ;hsli}gvhqttﬁsg to 510¢ the CO conversion
manner from the speed of hydrogenation of the ecar. perature upon the reaction has been previously de- & €88 B & SOSMT LCa0 = B oG o Fter which it

gigfggg ggp‘i_’é?lsLpﬁg::etﬁ‘z;flﬁgfﬁg; as?x%r%ﬁx?gggioig #1  termined. and now proof is made of the'influence of ;10 Goclined with further increase of temperature.

N ocity on the conversion of CO with water ati increased berond 240°, and from this
preparation. Alkali hastens the formation of carbide: iﬂ;ﬁ,‘i ‘;leecéim]y in the presence of Fe catalyst. The gol?,‘,tff)f.’;’({'&??oﬁnff ??‘-;mcgf‘hons was no longer paral-
and elementary C.. Cu accelerates the formation of result,S obtained permit of predicting the CO : H: ratio Jel with CO conversion. Cheap industrial gases with
carbide- but exerts a negative effect on the formation for the synthesis and the space velocity to be chosen

v as g ator ¢ furnace gases,
© of elementary C.- It also hastens the reduction of th for obtaining satisfactory- vields; they offer-further . 1(21‘1‘1 Eglfs"e'giﬂit{hsggl e.éfi;zeir;\‘ctgxl:v:ﬁgence. Products -
Fe gatalyst in carbide formation and CO hydrogenation. ome criterion for the most favorable synthesis gas :cu-e mainly xaturatecfan d unsaturated paraffins with
In the presence of both alkali and Cu, the speed o (S:ompoﬁtion for a given space velocity and temperature. . . G B ooy 35-60% and up to solids in the homo-
formation of carbide- and of elementary C undergoes Determination of the speed of reaction of the CO. [N o bts ST L 8 5oy alse be produced, espe-
a further. quite considerable increase. The X-ray onversion in a static system at temperatures down. to dally At pressures 30 atm., with ininor amounts of
diagram of Fe:C agrees well with that found by G, gﬁe supposes a reaction of the first order, which may S35 ¥ 7T DISSSHIAS e

* : . aldehydes, fatty acids and esters. EtOH predominates.
Test upon the dissolution of the adsorption complexof .y T linocitions of the products obt:ined at 0 and
is’ : CO with H,0 on the catalyst surface. By usiug a 100 atm. at 235°—238°. ave tabulated. (Sce also abs.
P reamo’% oms, n?t ﬁ}f onset]:uti\'e ‘but 2 parallel=3' ki - g _rich gas and space velacities of about 100, at 1110"; 1953.) ' C
occurring reactions, which have their common starting:§ T 'e above 180° an oxidation of the catalyst AN . 3 3 i r.
point in the activation of the CO, which in one case E ﬁath%xff:géfmpor formed during the synthesis oceurs, . [Ret}ctlc‘gl .\Ischal!:m& sgf t_he Flschel o
leads to carbide formation and in the other to hydro ‘Tropsch Synthesis. V.] Sec abs. .

ite relation is maintained ‘between the . , : S : -
carbons, Alkali catalyzes both-reactions directly, Cu Er‘é‘i’:f ;)lredses%?ese :f e GO and FLO t the reaction .  Resetion Mechantem of the Fischer-

Hiigg, and the Curie.point lies at about 240°-250°:
The formation of a well-defined carbide and the syn-

catalyzes. Indirectly’ through the acceleration of the o conditions the outer.catalyst layers - - -Tropsch Synthesis. VI Function of Water Vapor in.
TOQUCLION. OF FeQi. - wbiucivyom oo v "’ Tiﬁérlg-?i(ggrt;hr%snegh ‘Ox‘i(latioxx-'by “watet-vapor.~The - - ~the ‘Hydrogenation-of Carbon Monoxide.]} . ‘See abs. .. -
01950, KOLpeL,  H., - A2 P. .[ReactiontX: CO conversion is then to ‘be considered not only as a - 1852. A . Lt
. Mechanism’ ¢ Fischer-Tropsch. Synthesis, I - ! troublesome .side. reaction. bui it acts-under-certain 7. .- KOLBEL, H.. AND Tr‘é“?‘“-i;‘f;s R.thu‘:":cmﬁxnfe(fg-"
=, Molecular . f the Aliphatie Hydrocarbons From; . .» conditions as a_protector. of the Fe catalyst aginst * - " anism of‘the Fischer-Tropsch Synthesis. IIL

¢ i ; gati i g in the Hydro-
- oxidati ‘hydrocarbon synthesis ‘on+Fe! cata- vestigation of the Carbides I‘grmgd in, the Hydro-
‘f;sl?snzggér Inrtii-tzggl l1’)‘1‘essure, ‘the -spacé .velocity must "~ " genation 'of Carbon Monomde on' Iron Catalys@s.,]_- -
i either be chosen so high and the temperature so low - - See abs: 1949, -

" Abs,, vol, 44, 1950, p:

- ! ;_ .‘. . cL ! D 3 : A § o : “ ) . . ] . kFl‘_om
When higher-molecular liquid aliphatic hydrocarbons: that neither CO conversion nor catalys} oxidation ‘oc 1954, KQ.LI}EL, H., AND ULLmaxx, D. [Gx;eas‘es, m

" (Cu—Cu’ hydracarbons frongl Il{ogasI;n) l:u'eyintroduce’cl curs or the CO content of the synthesis.gas must.be  'the Initial and Final Fatty Acid Fractions of Par-’

‘into the Fischer-Tropsch- synthesis, they form  sol ', so high that even 'in the outér catalyst layers e_nOl_l.gh affin Oxidation.] Erdil u. Igol;le,_ \;ol. 3..1950, pp.

- hydrocarbons by, chain lengthening iinder synth €O is present to renct with the water vapor -with © 116-21; Chem. Abs., vol."44, 1050, p. 4284.

‘conditions that normally ‘lead to the predominant fo : satisfactory, velocity, .. In- practice - these: conditions ;- - Initial (4<9°C atoms, equivalent.weight 110_'139) and -

‘ L --. final (more than 20 C atoms, equivalent weight 310-
.- [Synthesis ‘of Hrdro . 860) fatty acid fractions from the paraffin oxidation
.directly related to the building up activity of the cats gen-Containing Compounds-From Carbo; i " of the Fischer-Tropsch . fraction- of. 320°—50°, ordi-
lyst. - As ‘regards the -synthesis-gas mixture : (used 2 and Water Vapor.] Brennstoff:Chem,, vol. 82, 1951,- " parily waste products, formed superior Ca and Na*
along with the higher hydrocarbons), 45-57 gm. of solld p. 150; Chem. Abs., vol. 45,1951, p. 7388. i greases when mixed in a 40:60 ratio. The low-mole- .

hydrocarbons are formed per m. of the CO-H. mixtur! it al reaction of. CO and H: to cular fraction contributed greatly to bétter storage
Two different Kogasin fractions were used, containidey fox?; %?'%;?;g:ﬂtygntsheth?ggzllct?o;l: 3.COFH-0-(CH:) T .." stability (no_change after §-10 years) and'in:combi-
2.and 11% of olefins, respectively. No differel "2 Q0; is important in forming hydrocarbons. While - .nation with Na was responsible for ipcrease in drip
could be noted as to their reactivity. Reviews theorl “this reaction proceeds at mormal pressure -under suit-  point of the-mixture. Substitution of Na acetate and .
as to the reaction mechanism. ™ : - "

i [, it i by high pressure and a Na formate for the low-molecular acids pyoduced an- 9
3 t&fpgff:d&:?ggbgfslgo?ﬁ) Iifgses;ce %f 1:; highly active inerease in drip point similar t0'~tl3at obtained by th% .
2 catalyst. Yields of 195 gm. (theoretical 208 gm.) hydro- low-molecqlar_fpactxon. A theoretical explauntmn of .
carbons.per standard cu. m..of CO were secured, and this behavior is attempted. Bearing-test results we{'e
. 2 wide variety of O-containing compounds was(fo_rmed, .~ - satisfactory: . - o .
1950, p. 5566. 2 iincluding aldehydes, ‘alechols, acids, oxy acids, ete., -~ Konser, B, ACKERMAKK, P, -Juzs, R, KD, 2
-Paper presented at the annual meeting of the G 1 f CO-containing gases can be used, as well as pure CO: . Tenrscmant, H. [Renction, Mechanism: ‘of 'thi -
man -Chemical Seciety in.Séptember 1949, Aftel 953a. . *_[Synthesis.of Hydrocarbons and Oxy- .. Fischer-Tropsch Synthesis. II. Invesnggtxglx bAoﬁ‘ ]
. “ genated Compounds From- Steam and Carbon Mon- - ~“Iron Catalysts .in the Hydrogenation of Carbon: :
oxide.] Brennstoff Chem.; vol. 33, 1952, pp. 13-21; * Monoxide.] . See abs. 1948. S T
Brdsl u. Kohle, vol. 5, 1952, pp. 1-9;"Angew. Chem,, 1955. KoLoer, H., ACKERMAKNN, P., RUSCHEREURG, E.
vol. 64, 1952, pp.. 54-58; Chem. Age, vol.:66, 1952, ;' LANGHEIM, R., AND - ENGELHARDT, - F.  [Fischer-

‘1951, KOLBEL,. H, anp. ERGLEHARDT, F. . [Reactio!
Mechanism of the Fischer-Tropseh Synthesis.- i¥)

: Angew. Chem., vol. 61, 1949, p. 448; Chemie-

' Tech., vol. 22, 1950, pp. 97~104 ; Chem,” Abs., vols4

thesis, the carbide theory of Fischer is thoroughli
amined. The composition of the catalyst in respe¢

higher hydrocarbons is discussed both, from the § p. 875-376. e P Tropsch Synthesis on Iron Catalysts. I, IL In-© ..

point of previous work and from more recent con CO and H.O can be converted in a single step to par- - - . duction of Iron Catalysts, Behavior Dursmgﬂ?yxilg .

tions.. Xt is-shown that the carbide theory no lon ; “affin hydrocarbons and oxygenated compounds using . . - thesis, and Resnlts Obtain';d cﬁn,yairio;; 15"3 sts I
stands’ .up against  experimental .proof. Activa J : catalysts of group § and either standdrd or high pres- . Processes.] ?l_leniisesrlfsgé ech., .vol. =3, 0. 4=5,
-.adsorption is put forward as the basis for a.new W Sures and temperatures-210°+260°; space velocity 1,000 .~ . 1951, pp. 153_" 57, 183-189. . PP SR
" .ing hypothesis, and the possibility of a uniform meth? i 0r more, H,O:CO<05. .Conversion-of H.0-and CO - .. Comprehensive review of previous investizations. -

T were both over 90%. * Yields up to'216 gm. hydrocar-  Discusses influence of s‘urf‘ace‘impxjoveme‘nkt:and‘qom—"
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* position as well as the role of promoters and of Fe car- 1967. KoREvAAR, A,

261

[Influence of Water Vapor in Gas

superstructure lines in the pattern indicates a Tegu-
- lar distribution of the Fe atoms.
1963. KOPPENBERG, H.

Tropsch  Synthesis ' and the

bides on the activit: Nat. Petrol.. News,

y of the catalyst, the preparation
of precipitated catalysts,

- Petroleum Industry.
the induction of the catalyst,

enerators.] Chem. Weekblad, vol.
vol. 37, 1945, pp. R-97-104L

I From Coal]} 73; Chem. Abs., vol. 19, 1925,

22,1925, pp. 66~

p. 1622,

Earlier work is critically reviewed. It is concluded
that the water-zas equilibrium H:0-+CO=CO,+Ha.
;5 it is virtually never
place are solely deter-
tions for (I) C4+-H:0=
=C+CO: (Boudouard).
It is not yet possible to give a complete calenlation of
From a technieal point of view,
s result that only a limited amount
of H:0 can be completely utilized, is very important.
that-at a lower temper-
.combustion zone more H.0Q vapor can be

its reaction mechanism and behavior in the synthesis.
and the results of varions synthesis processes. Fixed-

bed vapor-phase and liquid-phase operation is consid-

Review of historical development
theories of the mechanism of the reaction,
1959. KOMAREWSKY, V.
Aromatization of
Chem. Soc., vol. 6

Vierjahresplan, vol. 1, 1937, pp. 271-277.

Technical and econowmic aspeets of the production of
. synthetic motor fuels are discussed, with special ref-
erence to the Bergius high-pressure and the Fischer-
Tropsch synthetic processes by means of which Ger-
many is to be made independent of foreign oil supplies.

plays a very unimiportant role
reached. The reactions taking
mined by the equilibriom condi
CO+B: (Lang) and: (II) 2CO

I, Riesz, C. H., axp THonoS,
- Fatty Alcohols.
1, 1939, pp. 2525-25:
vol. 33, 1989, p. §580.

Under the action
fatty aleohols unde:
ing dehydration

1956. EoMAREWSKY, V. I.
Liquid Fuel From Natur
vol. 24, No. 5, 1945, pp. 96-9
No. 12, 1045, pp. 202, 204, 20 ,
Fischer-Tropsch synthesis is reviewed with brief

description of the products—gasoline, diesel oi),

The progress of the process

was accelerated by the discovery of the middle-pres-

sure synthesis in 1936. At pressures of 75-220 p. s. i.,

Production of Synthetie
Petrol. Refiner,

a mixed ALQs catalys
S; Petrol. Eng., vol. 16, of a mixed CrO-—ALQ; catalyst,

TZ0 a complex reaction involv-
, ALO; dehydrogenation and cyeliza-
producing aromatic hydrocarbons.
proposed to name this type of mixed cat:
The reaction of aromatization is of

=2.308/t log al, a—z,

taken into the renction

the reactions involved,

1964. KorrERs REvIEW. Chemistry and Economics of Bone and Wheeler”

the Fischer-Tropsch Process. Vol. 2, No. 3, 1937,

A partial caleulation shows

Describes the process and its products. . Gives anal-
. y5es of the lubricants obtained from olefins produced
-in the process and results of engine trials with Fischer-

paraffins, and lubricants. action catalysts.
the first order an

where ¢ is time, ¢ the amount 1968. Kon~ETzKL,

2. [Corie Temperature and Hydro--

-Tropsch diesel oils are reported. . Compares Fischer-

an optimum rield of solid plus liquid hydroearbons _/Fropseh and coal-hydrogenation

and & the amount of product in
© was obtained. The chief advanta

aa Static Pressure.] Ztschr. Physik,
" 84 - o = o . L7
ge was that loss in energies of activation are calenlated. DIOCE&S ‘,a'n s | 566-569; Cherm. -Abs., vol. 48, 1949’

vol. 124, 19483, pp. -

G p. 8783, ) -
Change in Curie temperature with hydrostatic pres-
sure is estiinated on the basis of the relation hetween
-and ‘the lattice constants for the

“ecusses the-economics of the former. . - )
'1965. Konper, F., AND OELSEN,  W-. - - Thermudrnamic
" Considerations on Some of the Equilibrinm Curves

in the Iron-Carbon Condition Diagram.]
Eisenhiittenw., vol. 3, 1932
vol. 26, 1932, p. 5483,

. eatalyst activity, was decreased.
“ dropped from 7.7 to 5.9 1b. per 1.0
| pressure synthesis in 4 weeks, the middle -pressure
: synthesis produced 8.9 1b. initially, anad still was above
5.9 1b. after 26 weeks of operation. |
has been performed with Co and Fe catalvsts: Ni cara-

Whereas “the yield

50° gives 7.8% of PhMe and at 500°
00 cu. ft. in normal-

and from H: of the )
7% and at 480° about
at 467° gives 88% and at
1 alcoliol at 475° gives 3% Phe,
he xylenes, and 32.7% of higher

lated from n §
Pr,CEOH at 468°
18% PhMe: hexyl aleohol-
500° 88% PhMe : octy
4.5% PhEt, 79% of tI

Curie remperature.’
halides of the mets
of the Curie temperature of ¥e on its
- is an approxsimate agr

Is from. V to Cu.
, PD. 56Y-578; Chem. Abs,,

The dependence
lattice constant

eement with previous theoreti- -

Iysts deteriorate rapidly owing to formation of Ni

boiling aromatices.
-carbonyl. In 1938 it was found that . Ru catalyst at

The gases evolved consist of
CO, CO,, and H..

Because .of the uncertainty’ existing, the shape and
A table-gives the

cally estimated values.
coordinates of the saturation lines of y-mixed crystals

amount of aleohol

Korx1icnuvx, G.‘P.‘ See abs. 1751.

high pressure produced solid hrdrocarbons more effec-
tively than any other metal of the Sth group.  Af 1500
D: s. 1. pressure and 383° F., 5.9 Ib. of paraffin wax and

dehydrated. dehrdrogennted,

in a- and g-Fe (GOS) and in cementite (SE) were
1959a. KOMATST, §., AND KuRrarvy,

caleulated’ thermodynamically from the lieat-content KORTENGR » 4. See abs. 3059,

‘H.” Catalytic Action

1969, KoSTELITZ, Q., AND HEexsiNGER, G. [Catalytic
Dissociation and Synthesis of Methanol.] -Chim. et

of Nickel-Magnesiuni on the Rea
ane and Steam.
) %94% PP 1,551-1,

curves of pure Fe given in the literature.
calated GOS-line is convex to the concentration axis
" ..and the SE-line is straight, in agreement with numer-
: Similar caleulations, with
the hieat of fusion of y-Fe for the beginning (BC) and
<""théend - (JE) of .the separation of y-mixed crrstals.
. from’.the melt, show: that the JE-line .is ‘straight.

-“These-also show that in-the welt, C.is dissolved prin- -

S ,-and 1o a smaller gxtént as. .

ction Between Meth-

3 1b. .of oil were obtained per 1.000 cu. ft. of synthesis . Japan, vol. 63,

gas with no appreciable chan,
catalyst in a 6 months test.
a'solid paraffin obtained in this wa
tained with a melting point of 270°- .
4 ‘molecalar weight of 23,000. Recently 2 new syn- -
- theses. have been announced, naphthene synthesis- and-
s. however, have not -been-disclosed.”

Jour. Chem. Soc,

ge in the activity of the 5347 Chem. Abs., vol. 41, 1947, p.

Br solvent extraction of
¥. 4 wax was ob-
273° F. and with

ind.. vol. 42, 1939,
S ous experimental results.
© CH, is décomposed by steam. .
Ni-Mg catalyst. The.
s follows: Ni(NQq):. and
“H:Q- (Ni:Mg=9:1). The

It is found that 91-959
in the presernce of
best catalyst -is prepared
Mg (XNos): are, dissolved -in
solution is absorbed by the

studied in-the sym
and the catalytic |
they had been used for 'the s

thesis of MeOH from CO and H,
Action 'of these prepararions after
-isosynithesis:-detail ipally as Fe,C-molecules,

_ Activities.. of séme;ZnOV;prepamtionsf obtained by - -
. different-processes and treated in various wavs were

¥uthesis were studied on
0 see what changes “were "
-pressure” synthesis tests.

It is implied that
‘isproduced; naphthenes and aromatic
respectively, are produced..

“fraction from the process co

gasoline . of  higher octane numbers 4
s.and isoparaffing,”
In the litter case the C,
ntains 90% of -isobutane.

puimlee stone and atoms. On the basis of JE- -and BC-lines,” no’
. ' ' nde as.to: the molecular
" forin of C'in the y-mixed erystals, - The heat of solu-
7 tion of 1 gm. Fe,C in y-mixed erystals is' —30.2 eal.,

'the dissociation of MeOH t
undergone *during the’ high
When Merck’s pure ZnCO,

; caleined at 400° and reduced by-He: -
K(_)MAZA“'A, S.. :See abs. 1927, 1928, 1929, -
KoMIVA)MA, D. . See ubs. 3314, 3315,

‘definite statement can be

is pressed 'and then decom- . - -

. posed at 300° in an atmosphere of MeOH, the catalytic
power per unit vol. of ¢atalyst iticreases during dissoci-
ation of MeOH with the rate of compression ; when the
ZnCO: is first converted to ZnO by heating at.300° in .
air and is then pressed, the catalytic power per unit vol. - -

" 7of catalyst at first increases with the degree of com-
pression to a maximum at 1,000 atm., and then de-
creases at higher pressures. If-the activity . of the

‘Dreparations is caleulated with reference to the values . ~
of total dissociation, the following . degrees of activity

. Future developments in’ the
must proceed in the following directions:-(
g catalyst; (b) utilization of CO-H:
~mixtures of various composition; () -synthesis of ' ©.
"branched-chain  hydrocarbons.
be. attained . by developing a-
- combining the hydroe;

Fischer-Tropsch process 1960. Xox16, E. [Srnthetic Oils From Coal ‘Gasifica-
at -Ordinary Pressur
Breénnstofi-u. Witrmevwirt., vol.
Chem. Abs., vol. 20, 1926, p.

- the heat of transformation at 731° of 1 gm, of pearlite
205 cali, and the heat of formation’
.10 =7 keal. per mol. Bibliography. .
' '1966. KorpER, F., WiEMER. H., Axp FIscHER, W. A. -
. ;- IThermal Disintegration of CO on Fe and Its Alloys
! and in Mivtures With Carbon.]
7, 1943, pp. 43-52

h .0f cementite —5
ment of a S-resistin . 24, 1926, pp. 385387 ; NS
t 8, 1926, pp. 228-929;
The last can probably 3557, - Lo e
complexaction: catalyst Noneri few ischer”
genation, polymerizing, and isom- oneritical rene(\“g egfan:gi]g;ﬁ)r
: ‘ [Smallest Férrbxhagheticblémentﬁrs
Naturwissenschaft
m. Abs.,-vol. 41, 1947, P T19T.

ecent work on oils
from water gas. )

hiittenw., vol. 1
1961 Kén16, H.”

©,5788,1944, p. 576 . ; .
** Catalytic bodies of pure Fe cause a ‘stronger disin-
gration of CO at about 900° which, howeérver, if com-. -

; Chem, Abs.,. vol.

SkY, V. L., ANp Riesz. C. H, -Fischer. en, vol. 33,.1946,

. Tropsch- Synthesis and the ‘Gas Industr.

(activity scale) during the dissociation of MeOH -are . -

‘obtained: ZvwO pressed under 1,000 atm. has about
the same, activity as ZnCQ, pressed under 2,000 atm.; °

Dared with the equilibrium’ concentrations of Bou-
curve, cannot be aseribed to catalytic effects
ably to chemical reaction
tures of graphite up
5 action of soft-Fe ‘basic bodi
sie body contains cement:

' Refiner, vol. 23, No. 11, 19

. Reviews of the developmen
beginning: to, ‘the present,.

proposed,, which postulates.

. catalyst is to provide a i

" . surface'whereby CO is converted to CH:

i ce; and this is polymerized to hyad

ore than 1 C.atom. Poisoning

44, pp. 415422,
t of the process from the .
A reaction mechanism-is. -
that the funetion of the -

Revieiv in some detajl of history:
and various methods used to dete:
the elementary Fe magnet.
Which a collodion film with at
. - between the poles of a m

.-.termined by Farraday effy
.".iIs deseribed more specificall
. for different types of Fe pr

of ferromagnetism
t etermine the size of.
. The autlior's' method, in
tached Fe layer is brought ™
et and. the. magnetism de- "
rotation of polarized light,
v. . Differences. were found

s between the Fe and . .
to 1.5% do xiot affect

) If, however, the
ite a'very pronounced max-
formation is observed-between 500° and
G as cementite: - This maximum is equal -

d by ZnCO; pressed -
:The tests on the synthesis of MeOH

* swithsonite - (natural ZnCQ;) has-a much’ lower. ac-’ . .
tivity. - If the numerical values of CO, formed' by dis
sociation of MeOH aré ¢hosen as. a ba

" .son, ZnQ pressed .under:1,000 .atm. i

*lactive than_ smithsonite; followe
under 2,000 atm,

sis for compari- -
s slightly more

showed that smithsonite is the most active catalyst, -
followed in order by ZnO pressed.under 1,000 atm, and
by. ZnCO; pressed under 2,000 atm. and subjected to
preliminary treatment in- an atmosphere of MeOH

. yapor at 300°. Smithsonite is 2 good catalyst without
having undergone any ‘preliminary treatment, whereas
hydrated ZnCO, requires special precautions (prelim-
inary. treatment in’ MeQH vapor at 300°). With -
smithsonite inerease in the velocity of circulation of the
gases increases the catalstic power per unit vol. of cata-

ent-Fe films- it was foun
erystal size to give measur
agnetism, is 10-12 &, -
does not begin until the
both -eases, this indica
elementary cell units.
1962, KONOBEYEVSKI, S.
. Graphite.] Ztschr, Krisi
.. Chem. Abs., vol. 24, 1930,-p. 1011,
Diffraction patterns £

r than the value for soft Fe around 900° .« -
the quantity of basic body, and can be

gh weaker, even ‘at lower . cenientite con--

g the cementite content increases the
between 500° and 600°, .while at 900°
d is hardly noticeable at 1.2-1.5%
less disintegrating action .on CO
an powdered basic catalytic bodies, - Magnetic meas-
that in passing CO 'over Fe powder
ter is transformed entirely into ce-
of the transformation _Gepends .

~ by S is'explained on the basis of this me:
process is of potential v.
it offers the possibility”
duction-to valuable pro

. Must however first be lowered
Research ‘should be- directed
objectives ;" Develop more activ
operate at shorter contact
capable of directing

“‘produet, for example,
ant catalyst having a

d that the smallest mean
able rotation ; that is, ferro-

With'y-Fe,0,, ferromagnetism
particles are 8040 &. In
tes the presence. of at'least 64

alue to the gas industry, since
Of converting off-pealk ‘gas pro- |
The costs of the process™
to make it economieal.
toward the: following

e catalysts, which will =
periods; produce a catalyst .
the reaction toward a specific
iso-paraffins; obtain a S-resist-

it becomes small
C. -Steel has much

[Solid' Solution of Tron in
2, 1929, pp. 381-897;

ements showed
up to 500° the lat:
Iuentite; the velo

N Iyst; with ZnO the reverse is the case.
Tom some natural graphites

Tests on the -

dissociation of MeOH with catalysts that had been
“used for synthesis showed a considerable decrease in: :

tolerance of at least 2—4 grains ‘were duplicated in sam;

0 the fineness of the Fe powder. Simultaneous forma-
Pe. " Solid solution of Fe

les- of graphite h Cywith !
-, Eraphite heated: wit n of higher carbides or any o

of S-per 100 cu. ft.: @ in:the graphite occurs with

the catalytic power, ani

d the specific activity of these - - -
catalysts also seemed to have undergone considerable o

D & process that will utilize

ot 0 y other oxides could not -
) a};l_‘mgtqreof CO:H.. - the ‘probable formation .of ' Fe.G.. The presence of observed at this temperature, S . :




'

- Of the’catfalrst. - Hearing for 4 h

“"line of 61 octane na. f
- to expectations, a mixture of 71.6% of the synthetj

- will erack at the relatively low
.. of 660° ana 25 atm. pressure t6_yield 63% of gasoline -

. of ‘mixtures.of the synthetic

19%8, Kozmixa, N. K.

- first po
. peratures 200°~800° for 5-60 min. in

. in_the presence.of a.Co catal¥st. Afrer eliminaton-of- - -
. several possible factors, it was concluded that rhe con-

-calculated- that conversion of the aromatics in . the

- 110-ton-per-day capacity, at & Yecycle ratio of 5:1. -
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modifications. Zn0 preparations produce chiefly a
.strong dissociation of MeOH (80-90%) into CO and H.
and a slight decomposition’ (10-20%) of the MeOH
into secondary products; but, after thex had been used
for the synthesis of MeOH, they produce little decom-
position into CO and H, (20-50¢), and most of the
- MeOH is decomposed into secondary products, espe-
cially Me formate (15-37% of the initiai MeOH). The
activity of the catalysts during dissociation of MeOH
on the one hand and during synthesis of MeOH on the
other is not the same, The study of the catalytie
dissociation of MeOH is not a reliable method for de-
termining the most efficient catalysts for the high-
pressure synthesis of MeOH:. The dissociation reac-
tign seems to be useful merely for furnishing, by means
of relatively simple apparatus, a few qualitative data
relative to the activity of catalysts for the srnthesis of
MeOQH; to determine the most suitable catnl¥sts it is
preferable to carry out synthesis tests under varying
conditions of pressure, temperature and quantity of
“reactants.

1970, KosTER. W. .[Effect of Heat Treatment -Below
the A, Point on the Properties of Technical Iron.]
Arch. Eigenhiittenw., vol."2, 1929, pp. 503-322,

) -KotH, A, W. Sce abs. 2576, 2577,

1971. Korzscmmar, —. [Production of Paraffin From
Carbon Monoxide and Hydrogen.. Experiments to
Explain the Unfnvornhle‘(‘mtcome‘ of a Large-Scale
‘Experiment. at T.euna.] FIAT Reel R--20, frames
7652-7561, Oct. 20. 1939 ; PB 73,5 ’

. -Experiments were carried ount in the I. G. Farbenin-
dustrie Ammonia Laboratory. Oppau; in an attempt to.-
explain the failuré. of ‘a large-scale experiment at

Leuna ‘on the praduction of parafin from CO and H:

heating continued to £00°-1,200°,
at 200°, 300°, and 400°

570° was hard to determine.
of samples heated at 600°-S00° was Fe,O..
FeQ appeared on all rintgenograms.
series the predominant phase was o«—Fe.
EKozLov, L. I. See abs, 1589, 1590,
KRAEBER, L. See abs. 2151,
1974. KrarT, J. [Artificial
. Kohdsz. Lapok, vol.
Abs,, vol. 82, 1938, p. 142
General account is given.

occurrences in the Meesek Mountains,
KriceLom, F.  Sce abs. 8051, .
1975. KrASE, N. W,
the University of Illinois.
35, 1928, pp. 4063-465;
4284,
1976,

(1. 833; Chem. Abs., vol. 24, 1930, p. 8304,
“ -Synthetic NH. industry,

ones using high pressures and temperatures.

ditions of reduetion of the “catalyst were responsible . ..
. for'the failure of the Leuna experiment. The failure’,
was due'to the swift rise in the reduction temperature .,
“yielded satisfactory ©.

~hereas heating . for A5 -min. -gave ‘poor

Plants are virtually readr to

‘catalysts,.
catalysts. ) .
- Kovacs, 8. See abs. 3374. D
1872. KoWaLsky, J. iNp Goxpzik, J. [Cracking of .. =
' Higher-Boilin;l», Benzene Hydrocarbons to ;\fotor vl 'I)OIé’?(% 1?36’
Fuel.] - Przeglad Gorniczy., vol. 6, 1950, np. 208-208; © e
Chem.’ Abs., vol. -+, 1950, p. 10807, o s
Syathetic' fraction b. 200°-300° from the Fischer- -
Tropsch process was cracked.at 550° and 5-95- atim.
Wwith a contact time of 0.5. sec: to-produes 715 of gaso-
without C-formarion. Contrar:

1977
for Chemical Syuthesis.

~actions of CO and its utilization
for praduction of MeOH and higher alcohols and
“crganie compounds. ¢ i L :

—.. See abs.

185,

2841,
.0il and 28.4% of the aromatic fraction from coke-oven-
gas manufacture (initial b. p., 136°, 95%. up to 193°)...
optimum temperature

i 0. -27, 1927, pp.' 1118-1126; Jour. Inst, Petr
of 787 gctane no. without any C.formation. It is
mixture to gasoline was §0% greater than in cracking -
the ‘aromatic fraction alone. - The, feasibility of the -
process on a-large scale was confirmed by cracking
’ ic oil and the aromatie frac:
tion in-different proportions in a-Carburol-type unit of

D..679; Petroleum, vol. 23
~'vol. 21, 1927, p. 4047.
.~ General. diseussion.- = - -

Hydrocarbons. P
Coal, 2d -Conf.
vol.'10, 1929,

roc.” Internat.: Conf.” Bitumino
!

. KozaEvova; K. T. “Seé abs. 1662. . ‘ e

; [Behavior of FesC in a Stream .

0£.CO..] * Stal, vol. 1. No, 7/8, 1941, pp. 78-79; Chem.

- -Abs,, vol. 88, 1944, p. 3582, - . - o ' .

~ Interaction- between Fe:C and- CO: was investigated

by X-rays. There were 2 series of éxperiments: In the
powdered pure Fe,C was heated at various tem-

v a’stream of pure
in the 24 the FesC was heated at 400° for 30 min;

- ‘tion to coal hydrogenatio;
hydrocarbons to obtain. fatty
tion of special catalysts.-

acids. 'No specitic .

ability of Fats
CO:;

in a stream of CO:; then the CO: was cut off, and the
In the Ist serieg :
the results were divided into 3 groups: Samples heateq

0° had a predominance of Feg, .
The predominant phase of samples heated at 500° ang
The predominant phase
Lines of ~-
In the secong °:

Motor vFuels.] Binyisz,
»706_1937. DP. 366-370; Chem,
5.

The miethod of Fischer.
Tropsch is proposed for working up Hungarian coa)

High-Pressure Gas Research at
Chem. and Met. Eng., vol.
Chem. Abs., vol. 22,1928, p.

High-Pressure High-Temperature Tech.
nology. Chem. and.Met. Eng.. vol. 87. 1930, pp. 330-

syntheti¢ MeOH industry,
..and the hydrogenation of pertoleum industry are the

Flex-
. ibility of the hydrogenation process permits refineries

to adjust their output in accordance with demands
of consuming market, producing gasoline, kerosene,
gas oils, or lubricants in"the proportions desired. The
process permits 100% - conversion of crude oils-into
gasoline of excellent quality, while but T0%e “is-ob- .
tained; for example, 8 as H.S§ passes out of the picture,
v fo go intg operation to pro-
uce higher aleoliols from CO and H. by pressure-’
Ceatalytic processes.:: Fischer's Synthol process . and
-methanation of CQ ‘also are high:pressure high-tem-
““perature processes of interest to the petroleum industry.’
Carbon lonoxide as a Raw' Material
Trans. “Am. Inst. Chem.
Eng., vol. 82, 1936, pp. 493-310; Chem. and Met. Eng.
pD- 590-595; Chem. Abs., vol. 31, 1987,

_ 7« Review covering the production. properties, and-re:’
in CO-H: mixtures
liguid

[Techiiical and Economic, Consid
-+ erations on Coal Refining; With Special Reference
|- to High-Pressure Processes.] Stahl u. Eisen, vol. 47,

- .. Technol, vol, 13, 1927, pp. 347-852A ; Erdil u. Teer;
.. vol. 8, 1927, pp. 455-457; Petrol. Times, vol. 18, 1927,
, 1927, p. 1218 ; Chem. Abs;

. Catalysis ‘Applied-to the ‘C‘oﬁversion of ¥
p.- 3248 ; B;enristoﬂ-(]h’em;:
o o o . . o : . - }
General ‘discussion of catalysis with some applica:
n and the oxidation of parafid

K
R - . el
:1980. Kraur, H., WEISCHER, A., AND Hucer, R, [Snif;
’ Synthetized From Fatty ‘Acids o

- .From 6 to 12 C Atoms. .1. Preparation of the Syn
;... thetic Fats and Their ‘Hydrolysis by Pancreati¢

ipase.] - Biochem. Ztshr., vol. 316, 19-1_3, pp. 96-1073
ICJlPem. Exbs.,‘ vol. 88, 1944, pp. 4626—4627.- L
Experiments were made with fats from various Jower

fat acids. to determine the-lipase action in nlkalmg‘or
acid medium and in a medium of variable pH. The
pydrolysis is greater the smaller qle mo]gcplnr Wexg:ht,
of the triglyceride, but no appreciable difference was
found between fat acids with even or odd (13‘ n1.:;nhe;1f'si
- . KrarTwaip, AL [Synthetie Fat as a Foodstuff.
* 19ls)leut. Gesundheitsw., vol. 3, 1948, pp.*85+%356 ; Chem-
Abs., vol. 42, 194S, p. 7898 ‘ ‘
Synthetic fat- consisted of glvcerides of saturated
fatty acids, of Which 30% had an odd number of C
atoms. Analysis showed the fol]op’mg ester comppsl-
tion: Lauric acid 18%, undecanoic acid '18‘7:.. n-lcle-
canoic acid 20%, myristic acid 8%, palmitic acid 15 _/o,
margaric acid 7%. and stearic, nonadecanoice, a.raclu(hc,
and capric acids totaled 8%. Thg remaining 1:&%
were high boiling point esters. Synthetic fat looked
Iike butterfat, was solid at room temperature and
was virtuaily without taste or odor. - Its melting point
_was 86.5°, saponification no. 235, I no. 11.. It could

Persons in good healrh were able to
It was well tolerated even by

taste or odor.
digest 100 ‘gm./day.

" 30 gm./day. ' It was absorbed from the _iures-
rltli%e;o adudbens/ﬂy metabolized. Ingestion of a 50-gm.
dose produced a fall in respimtory'quonent in a man-
nere similar t¢ butter. Experimentally- induced
ketosis in Lealthy persons could be reduced by ad-
ministration of synthetic fat. s
1982, Kress. R.W. Developnient of Synthetic Fuels
From Natural Gas.. Petrol.-Refiner. vol..26. No. 10,
1947, p. 171 o )
-+ . Paper at ‘the Southwest Louisiana See. meeting,
American Chemical Society, discusses thé'réserves of
liguid fuel that can be made available from: our re-.

gasoline price levels. and presents simplified diagrams.
of some of the process equipment that will be utilized.
1983. KrevLex, D.J. W. [Physieal and Chemignl Con-
"~ stants of Two Completely Hydrogenated Oils Dre-
pared by the Fischer~Tropsch Gasoline: Synthesis.J-
Chem. Weekblad, vol. 85, 1938, pp. 410—411; Chem.
Abs., vol. 82, 1938, pp. 7252, : :
These lubricating oils differ " froi T
petrolenm produets in that the aliphatic side clmﬂgs
- "are very much branched. The molecular:weights (774
* “and 457, & 0.8550 and .0.8433) are different, but the
'molec¢ular constitutions are parallel; in both cases the;
" -Viscosity poleheights’ are identical, .although The vis-
* -~ fosity time indexes are different. . The Ubbelohde law
“that ofls of the.same origini Liave the same pole height,

is confirmed. - . Tt
1984, —." [The Chemism of the 'Fischer-T:;opsch
Synthesis.]. . Chem. en Pharm. Tech., vol. 8, No. 12,

p. 151, - ; R T
- Standard catalyst for this synthesis is‘gomposed of
.Co :'Th : Mg : kieselguhr in the proportion of 100 :
8181 200.° The Th may be omitted and the quantity
, of Mg décreased: The kieselguhr has.a double'role; it
- Insures a very fine division of the Co and renders the

i

Is formed as .an “intermediate product. .-The mecha-
‘Dism of the
dlarified. R ‘
1985, KriceEvSE™M, 1. R., AND KBAZANOVA, N. E.  [The
""" ePhase of Iron Nitride.] Doklady Akad. Nauk S. S.
"8, R., vol. 71,-1950, pp. 677-680; Chem. Abs., vol. 45,
1951, p. 1410, -

LITERATCRE ABSTRACTS

be stored for 2 years without apparent change in

patients with liver ‘or stomach .ajlments-in. amounts

sources of natural gas, coal, and o¢il shale:at varying "’

markedly 'from‘ natural-

<1948, pp. 205-206; Chim. et ind., vol. 61, No. 21 1949, )

catalyst porous. - It is very improbable that Co carbide -

polyiverization reaction has not yet been -

: Equilibrium constant K; of the reaction [2n/(n—m)]
Fe.N=[2m/(n=m)] Fe.N+N: where FexN is the e

hase and Fe.N is the y-phase, was calculated from ex-

?sting data for the synthesis of NH, and for the reac-

tion of Fe nitrides with H.. The \-alges ob_tmned_fog

log K, were: 400° 5.616, 450° 5.555, 500° 5491, 530

5.483, and 600° 5.382. By combining these vglues \y:th

data on the fugacity of N., the N: pressure in equilib-

rium with the e~ and y-phases at 400°-600° was cal-
culated at approximately 12,000-13,600 atm.

1986.. . [Nitriding of Iron.] Doklady Akad.
Nauk. S. S. 8. R., vol. 71, 1950, pp. 481-484; Chem.
Abs., vol. 44, 1950, p. 10,631. o . 100°. 450°

ecimens of Fe were nitrided at 375°, 400°, 450°,
an?ipsoo“ at atmospheric¢ pressure in NH;‘—HE mixtures,
the NH; content ranging 35-65%. The nitriding reac:.
tion stopped almost completely as a limiting N: content
in the Fe was approached, the final N: content increas-
ing with increase in temperature or N'H: conceptm-
tion. Nitriding is the result of 2 opposing reactions:

(1) 2 NHi--22Fe—>2 FeoN+3 H., and (2) 2 _Fea:}—)

‘2xFe4-N:.. Reaction (1) is limited by rate of dlffnsxoxz

of N: through Fe and Fe nitrides, and because of the low

rate of diffusion through Fe nitrides, the reaction slows
down as the nitrides inerease until equilibrinm between
the 2 reactions is attained. ) :

Kriec. A. - Sec abs. 43a, 44, 46, 48, 49.

11987, Erixe. A., Depssn, A, P, Axp Axpenson.R. B.
Improved Causti¢ Scrubber. Ind. Eng. Chem., vol.

41, No. 7, 1949, p. 1508, . )

Description of small laboratory scruhpe_r for remov-
ing CO: from the ‘exit gas of the Flschgr-',l.‘ropsch
srnthesis, -
-1988. Krixgs, W.. axp KEMPREXS, J.

Oxygen in Solid Iron.

[Solubility of
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1.]- Ztsehr. anorg. Chem.,

'v0l.'183,71929, pp. 225-250; Chem. Abs,, vol. 24,1930, = ~-.»

p. 4%

- Fe-used was prepared;‘by‘~rédné’tion of pure Fe:0; -

in; dry He at 720°-750°. .The. solubility’ of O: in this

[ Fe . was  determined by means of: equilibrinm exper- |

jments'in a_current of H.-H.O vapor at 7153° and was' '

found’ to be 0.11=0.0159%. The same experiments
served for a study of the equilibrium FeO-+H:=Fe-
H.0.: - B - - -

1988. {Solubility of OSFgen in Solid Iron.

IL.] Ztschr, anorg. Chem., vol.-190, 1930, pp. 313

- 820; Chem. Abs., vol. 24, 1930, p. 3974
"By measurement of the O: pressure of Fe-O mixed

erystals with H:0-H: mixtures, the. solubility of O: in .

-solid Fe at S00° was found to be 0.095%=0.01%. At

- 715° the value of 0.11*0.015% had been previously . .
. :]etermined; " These results were confirmed by the de- .
- -composition’ of freshly prepared Fe:0; in the same gas '~ '+

mixture; . . } PR :

' 1990, KroepELIN, H. [Heat Transfer in the Fischer-

- Tropsch Synthesis, Especially in-Lamella Furnaces.]
_Erdsl u. Kohle, vol. 8, No. 1, 1950, p. 10. -

Paper presented at the 1949 meeting of the Deutsche -~

- Gesellschaft Mineraljelwissenschaft u. EKohlechemie.

The transfer of the-reaction- heat set free in the - '

Fischer-Tropsch synthesis is traced from the middle
. of. the' catalyst bed to the H.O space of the catalyst
‘furnace. . The problem is divided. into.’d parts:. (a)

- From' the ‘middle of the-catalyst bed to the lamella, L
() from the lamella to the cooling space, (¢) from the - .-
" tiube wall to the cooling .0, {d) from.the path of the

steam -in-the cooling tube to the steam accumulator,
. The heat transfer within the catalyst bed as in the

“lamella is ealculated by the same formula, which shows .

a-quadratic dependence between temperature and path.
Fgr,the main reaction zone, in which 86,000 keal, per
- br. are generated in 1 m.? of catalyst, the following
‘temperature differences are shoiwn: (a) In the cat-

st-bed abont 8°; (b) in the lamella, 3°; (c) in the
?vlgter-tubev wall, 1<, Experimental ami operating tem-
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perature measurements are presented fo. i

gzta_lyst. Measurements of H,O eirculatio; ?: zf c:;:
esis furnace as well as its calculation is given briefly.

19&1?1. Kngzpz.mw, H., Oerrz, W., axp Frelss, W. [Sul-
Kog]l;%gn;:&tx%n f9t4§ogusin in the Dark.] Erdél n.
oo s'tbs. 513,3 ; ) pD- 498-500; Fuel Abs., vol. 7,

Tests on the reaction of Kogasi 5 5
! t gasin (b, 225° M
‘;uh Cl: and SO., were made using Kogagin of 8 gg?ieg
of purity, technical, refined (olefin-free), and a super-
}-eﬂlt\}ed mutgrinl (olefin-free vacuum-distilled over Na . :
tl!;e 1;)9:. Using the reﬂnued material, chlorination was
the ma tin reaction at 25°-38° and sulfochlorination at
) (temperature measured in reaction vessel)
& e best ratio Petween ghlorination and sulfochlorina-
bo:x was at 68°. Technical Kogasin reacted similarly
ut somewhat more energetically. Using the highl;
rgi;ined Kogasin, reaction with CL-+80; could not b:e7
g] a;'l]iggd.se xfsl;tit\lr]i?:yc%‘}rii of a;al(slfses of the Kogasins,
. e refined olefin-fr i
g?e g: was observed in tl'xe temperature'rang: iolll)l‘?—tf;(l)el
5 _75 ‘;xt? the most highly refined material to which
iﬁa 3 1;) chain mxtmtops (dodecylene-1, benzoyl perox--
: C[e) ad been a(’l_dgd_ihowed strong combination with
L and S0: at 7T1°-77°, the produets. containing ap-
proximately 16% Cl and 9% S. Inhibitors of the re-
action (aIcopo}s, pyridine) also were tested. In the
case of pyridine the inhibitory action is due to a

and U oxides, Li.CO,, and mixtures wi

3 y with K
made to the graphite, ThQ. produciugl 2.1%{,0
Composition of the reaction gas showed that equi'

graphite. No establish
Tibrinm was found, ment of the Boudounard
with 72 ref,

Krox1e, W. See abs, 3459; t

1994. KrowsTEN, J. A, Poland’s Of iti 2
, Jo A, 1" Position T
Synthetic and Substitut Soay.
VoL 51, 1847, pp. Toootgn. | oouers: Petrol. Times,
Of the 3 German-built s i ‘
£ ynthetic
territory, not one is in a fit conditi
¥ H ion ') {
Thesf will, therefore, be combined at tht: sl;gergguxlt.
ggglxecllmtsyfthetic oil works, the
ith plant allocated to Poland under th
nlrahon scheme and coming from the tF?sc(I;xi?-%z% ix.o
plant at Schwarzheide near Dresden. Also, a cerlisa(ig

equi-

plants on Poligy:

output.of 40.000 tons per yr. of intermedi

40.000 ¥r. iates f 3
ther processing m_to motor fuel and other proauc(lls' f!;“
plant completion is unlikely before 18-24 months, ut
1995. KroGrs, G. .

. pyridine-chlorine' compound. Smooth [Profitableness  of N .
{ ¢ 3 -sulfochlorina- P ater Gas, " S5 of Obtaining. Oif
tion of petroleum fractions from erude Oil wie nat I f)l‘é)mlg-;gt;eb &;;.]Abget;zll. %gachr.. vol. 23, 1997,

7, PD.
zor ‘ 1928, p. 1464, .
inhibitors: The~experiments con i " eeSynthetic productio ol rom w s .
ipgzdilrk, sulfochlorination is a chgirxin re?(g'oneven - gc(glomical o pxl-egex?tf tg;eaguto‘gg:;éméiéi ;llil'
- 1992. Kricer, .C.-“[Action of Inorsani a o poxosenation of coal, an :
N y G [ ganic Polyeatalysts”™ - e th
i‘?)l tl‘ii %%ter-(}us_ _l_fnggess_.] Zt;chr.t Efe]lftclft)thg;xslfs, . Proves fo produce the-
o 94—16 < ‘{. pp m "~AmS; Chgm. Aps., ‘qu.ysi, 193‘8,
Oxides of Cu, Ni, Co, Fe, U, ana M ali
, NI, ‘e, U, ¢ n, or. alks ar-
qutxl:‘ltes ?romote t_he \\!ater-gas reaction wlxlelx;qgi(::\":;d
gllxe cokey _gruplpt_e, lampblack, ar wood ' charcoal,
Cozo.c'aizg%ucdgc;xggy (;lf K~C10d= is promoted by CuO, -
) p A8, or Zn0 when added to graphite. . Low-
temperature coke or wood charcoal ‘is activs b
e: 1 > or arcoal "is 3 &
lt.’.g;(i,'i();;itélhshnddmon Of K:CO~Co:04 orwlt'l-‘gg’e—dCl’?g
lig coke or-wood charcoal gives a lower yield .
:t[y};m Wwhen these substances are ?lddedl't:ﬂ‘tgi:lpbl'xl?tgl e
- %hac?f)u 0L rhe:: catalysts depends upori the fixation
its in%ilti':elii&l]kfé; mt!lital on. the- surface ‘of the.G and”
] \ n-into the graphire lattice. When Steam
rencts. the lattice is destraved: L CC, Ten Steam
;1593 ——. . See abs. 2436. S 7
- - Brbeer,” C., uxp MELHORY, G.™ [Actis -
3 i > G., AxD M th .. [Action - -
;)ligftllrluc Additions as Single an'd Multiple‘ant(:)xflvg?s
m 19&3 SWuteriggs Re.nctiou.‘]BreunstoE-Chem.. vol.
. 87:14. & A ppf 3 ?15169 ; Chem, Absf,; vpl.r 32? 19;}8, D.

- obtained, presumably owing to the presence of natural

‘greatest yield of products, the
gas process i3 slow and uneconomics
8 process IS s Fi ¢ 2l becaus ;
} Zfl‘l‘gllnu Sld(tlfllltll‘(l)glu stepsﬁthat must’ be iut-rod?xcz’czl tile
1 g distillation, gasification. chemica] o i
tion, and the s.“nthetBiC operation. 1911 §15 purifiea-
ERrsER, G. . See abs. 3,4.

terior on: s it iqui :
1947975;1,) ;ye Synthetic. Liquid ,Ellels Act, ,1946.
19{6.»: !t is divid
- the'major progress and developments of.the year. and -
© scientific achievements. - As the result o sarch
e e achiever (s.© As the res Of the research
i the ‘e-kll) eof Syuthetic fuels, it is concluded that gaso-

Qf $0.075-80.095 per gal.. and from hatur ¢
éO.an—-._}0.0n per-gal,, exclusive of any protglgrgl} igi‘esregg
on the investment. Construetion is far advanced at 2
qf the” major Bureau projects for -the sinall-scale in-:
. vestigation of coal hydrogenation-by-the Bergius proc- -

Fischer-Tropsch .reaction. . Furthérmore the oil: v
) demou_strq_tan"plant,ir} Colorado is“eoxse:tlﬁl %1 ?535
g{pqr(zl;tingx soon. - In-this project:fundamental data on
-, the desizu of "oil-shale and pilot-plant units have been.
. worked out. A thermal-solution process is being de- -
veloped for shale oil recovery, whieh shows more 0il |
oll:tameq than. the shale assay has indieated. Two
shale mines will supply the demonstration plant with
shale and will determine commercial mining costs;
these are expected to be about $0.50 per ton of shale:

In-apparatus‘and Procedure previously deseribed
1 15°and p; previously deseérib
gsﬁ;}lx:i tgf i:{ltll}o:tsé ;lxetal'.: %f)ié?s on the‘{;n’siﬂczxxtfgntgg o
i s ‘steam “a -800° hiais been :stud
. Oxides with medium: heats of formation. wete. pons
- Oxidy ith- mediw -Zormation - were found -
. most active.  None, however, sur )
o X \ passed CuO, w
33;'; g;.;? s&ggxxg (%gc%m%)osltéog ‘at 700°, }grapgge :1};1:‘;:
. . ext rder of decreasing activi Y
oxides of Cr, Ni, Fe, U, T1, Mn, Co, ang a1 aoimere
; 5 0, and Al ina-
txo.ns of these ‘did not incr’ense' effécts. - Withca?{nkgili]x?e
&z:)l#o{fngxsgb.th%ﬁ);(gr was K and Na, 329, decomposi-
60°, , Cs, and least, Li. Great
decompostions o5 1d | , Greatest steam Underground gasificatio . 'zoi speri
‘combined with’A&% a;negod):sel:ea})etamed with K-.CO, mental tests in Alabumti1 t(:)fcfgtﬂelrlisixlx’l: iileaomg'gﬁte' es
gave results abeg O additiv:e 'e se and NiO also for the production of synthesis gas. A Posis'l efles
nary K-Ni-Co' mixture gave res ltxpe‘.’ta,tlons. A ter- tion plant is being prepared at Louisk N o from
'.trhe electronegative position of Kuissog}:;égnitntgxlp}lf&. ‘ ,gb{}o;err;ment-d‘wned NH; plant ‘t:‘) D:Oltllllll‘clé ?J[I‘))t'frg&
. tion of: its. superior ‘effect in rencti oa- bbL of oil per day. - Laboratory studies ar & ma
tion ot. action -mechanisms at Morgantow: ¥ studies are being made
ed Eor@ntion of unsgturated\ hydrocirbons was meZhodgs t'og“px:"bx'cl‘;g éoodgLﬁlo%'cgggpse:h%ggsil;etgt:g

whieh will be equipped

observed in the reaction when additions of Hg, Te, Thr :

librium s established beginning at 570° with activated -

The literature is reviewed briegy, ;.
s

amount of salvaged equipment will be tr e
ount of [ I ansfer, o
ggrel lgs?gﬁlieaé }%lggllownﬁa-ilegxhammer, fom;:gy?rglg s
Schiesisc drierwerke A.-G. and from Kedzier ‘
in Silesia. -The new works atr Oswiecim will iﬁi?éziﬁ “

and even-though the process -

1~ cost of production will remain prohibitive. The water. =

1996. Krr6.. J. A, - Report of the Sect’etary of the Ili-‘r'
Report.covers the "work; of the ‘Bureaw of Mines for .
ded-into 2'parts; the 1st-summarizing .

“') the 2d giving a detailed account of the‘engineering and -

§ produced from cval oroil'shale at a cost ..

-.€sS and:the production of syntliefic gasoline by the . -

. son with fluidized types.

LITERATURE ABSTRACTS AT

and for coal hydrogenation. Lower pressures, lighter
équipment, minimum H. consumption, and the use-of

" dry coal without a vehicle or with one readily flashed

off are indicated in the coal-hydrogenation process as
contributing greatly to the reduction of production
costs, while in the synthesis process production rates
3-5 times those of German plants have been indicated
through use of a new type of internally cooled con-
verter embodying an improved cooling method consist-
ing in dripping a eooling oil directly over the catalyst
preferably in cocurrent flow at high space-velocities
of the synthesis gas. ‘Besides the increased produc:
tion reported, there are the further advantages of a
Jower content of gaseous hydrocarbons in the product,
the possibility of greatly enlarged réaction chambers,
and the use of a fvider range of catalysts in compari-
Still other methods of cool-
ing are under investigation such as liguid-phase sus-
pended catalyst and hot-gas recycle. - R
1997. Report of the Secretary of the Interior.
on the Synthetic Liquid Fuels Act from January 1,
1947, to December 81, 1948, 128 pp. .Combustion, vol.

‘19, February 1948, pp. 49-51; Petrol. Processing, vol.
8. 1048, pp. 207208 ; ‘Chem. and Eng. News, vol. 26,
1948, pp. 610-611. - L :
Progress made in the development of industrial
methods for the production of synthetic liquid fuels is

" reported. - Projects under way include both demonstra-

tion plants and laboratory and pilot-plant. investiga-
tions of shale oil,-coal hydrogenation, synthesis gas by
complete gasification:of coal in presence of O: and-
stean, the Fischer-Tropsch process, and subterranean

. gasifieation of coal... In addition, experimental work. .
is being carried on in connection with the production::
. of liquid fuels from :agricultural wastes. -Operations
"in oil shale are concerned-with both mining and proc-

essing. The use of large-scale equipment in the mining

: * of shale has reduced the mining cost to $0.70 per ton

and it is expected to reduce this to $0.50 per ton. .The
best figure obtained thus far in preparing the shale

- for retorting is $0.16 per ton and for retorting $0.096

‘per ‘gal, of liquid crude shale oil. It is believed the
ultimate figure will-be $0.05 per gal. A coal hydro-
genation plant with a:capacity of 250 bbl. zasoline per-

.. day will be completed in 1948. - Econowmic studies have

“shown that by using'coke-over gas as the source of'

. process -gas, fuel oil ean be made for approximately. -

-80.07-80.11 per gal.: The cost of high-pressure H:'is

" approximately 40-50%.of the total cost of ‘producing -

fuel oil. Dry hydrogenation 'is being investigated as

o indieating n lower: content, of asphaltic. material in

i

83

the ‘produet. Two types: of coal solvents .also are
being investigated toward development of a liquefac-

" tion process operating at moderate temperatures and’
low H. pressuve,- One -type, such as o-cyclohexyl-:

phenol, effects chémieal ‘dissociation and Hs transfer
to the coal molecule; and the-other, such as phenin-
threne,-acts as‘a dispersing agent for the coal. .Initial
- tests are being niade on. the gasification of posvdered

“eoal with O, and. steam in a reactor of the.vortex. '

"type with. a. capacity  of approsimately. 100 1b..: of.

.- coal per .hr. A complete Fischer-’l‘ropsch‘synth‘e“sis

plant of about S0-bbl-per-day capacity is being de-
signed to provide engineering and cost information.
The plant will be érected at Louisiana, Mo. * Research
is being continued on the liquid-phase catalyst suspen-

" sion process as well as internal oil cooling of the eata-

Iyst. - Encouraging results are being obtained in the
gasification of pulverized coal entrained in superheated

~* stéeam and O:, and promise is made of considerable cost-
* 'reductions for-synthesis gas under that achieved in
. standard . water-gas - sets.

The favorable. results’ ob-
tained with underground’ coal-gasification tests. war-
rants further study and investigation will be continued.

The cost of the Gorgas, Ala., project is reported as,

2002, -
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$2.33 per ton of coal gasified, and a gas is obtained of

ealorific value 125 B. t. u. per cu. £t. : c

1998, —— Synthetic Liquid Fuels. 1948 Annual
Report of the Secretary of the Interior. I. -Oil
From Coal. XL Oil From Oil Shale. IIIL.Liquid
Fuels From Agricultural Residues. IV. Secondary
Recovery and Petroleum Chemistry and Refining Re-
search. , Bureau of Mines Repts. of Investigations
4456, pp. xviii, 1-62; 4457, pp. xvill, 1-57; 4458, pp.
xviti, 1-25, January 1949, ' o I’
Comprehensive review of all of the phases of the

Government's synthetic liquid fuels development pro-

gram. Detailed engineering studies and cost estimates

of the various processes. .

Kryuxov, Y. B. See abs. 152, 152a. ;

1999. KuBELKA, P.,- AND WENZEL, W. ~[Equilibrium
Relations Involved in the Interaction of Water
Vapor and Methane. I1.J Metallbdrse, vol. 21, 1931,
pp. 1227-1228; Brennstoff-Chem., vol. 12, 1931, p.
350; Chem. Abs., vol. 23, 1981, p. 5612.

Develops equilibrium constants for all the steps and
for the complete reaction of H.0 vapor and CH. for
the production of H: under isobaric conditions. Math-
ematical expressions for evaluating the partial pres-
sure of each of the gases, CH,, CO:, and CO, in terms
of equilibrinm constants and the partial pressure of
the other components. :

2000. [Equilibrium Relations Involved in the.
Interaction. of Water Vapor and Methane. IL]
~Metallbirse, vol.21; 1931, pp. 1275-1276 ; Brennstoff-
Chem., vol. 12, 1931, p. 3S0; Chem. ‘Abs., vol. 25,

_., 1031, p.-8612. S I

Mathematical-expressions are mb_diﬁed to give actual

“weight .and vol.- % ratios, and-'tables are compiled.

for temperatures 530°, 630°, 750°, §50°, and 1,000° 'or
above (1,200°) showing the effect of varring the H.0
vapor 0.5—4 mol. per mol. CHj, both with and without’
H. introduced with the CH,. ) - .
2001. [Equilibrium Relations Involved in the

Interaction- of Water Vapor and Methane. IIL]

- Metallbrse, vol. 21, 1931, pp. 1372-1373 ;" Brennstoff-

Chem., vol, 12,1931, p. 307 Chem. Abs;, vol. 25, 1981, -
p. 5612, ' N

. Further tables showing equilibriui relitions ‘at th

teniperatures shown in pt. 1T (sec abs. 2000), . -
. [Equilibrinm : Relations Involved in.the
;' Interaction’-of: Water Vapor and.dethane. : IV.]

Metallbirse, vol.. 21, 1031, pp. 1421-1422"; Brennstoff-

Chem., vol. 12, 1931, p. 3503 Chem. Abs., vol. 25,

19031, p. 3612, s )

Above S30° from-a general consideration of tables
and graphs it was shown that (1) when:excess water
vapor is avoided the reaction is virtually according to
the - equation -of CH.+H:0—~CO+3 H:::(2) with an
excess of water vapor at intermediate’temperatures

~ around 750° the CH, is most effectively decomposed for,

the production of H. virtually according:to.the equa-
tion CH+-2H:0=CO:4-4Hr. .- ; .+ =i - - .

- 9008, Kunoxawa. M. Activated ‘Adsorption of Meth-

ane on Redunced Nickel. Proc. Tmper, Acad. (Tokyo), .
vol. 14, 1938, pp. 61-66 ; Rev, Phys. Chem. Japan, vol.
12, 81938, pp.- 157-167; Chem. Abs,, vol 32, 1938, p.
5678. L ; -

. Adsorption of CH, on Ni was studied:at pressures
510~ mm. Between ——112° and 20° adsorption is due
to. van der Waals’ forces. The heat of adsorption is
1 kg.-cal. per mol. Above 40°, activated adsorption

- takes place, Isotherms were obtained up.to.250°. 'The
mechanism is- assumed to be: CH~>CH;+H-CH:4

.- 2 H~»CH+3H-C+4H. The desorption process consists

in the formation of CH, by the hydrogenation of CH:
radicals. ' The hgut of activated adsérption of CH. on
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.. Niis calculated to be 12 kg.-cal. per mol. if the differ-

ence between the 0-point energy of the CH and the
CD bond is taken as O. '

2004, . [Decomposition of Methane on Reduced
Nickel.] Rev. Phys. Chem. -Japan, vol. 12, 1038,
pp. 90-104; Chem. Abs., vol. 33, 1939, D. 1579.

Equilibrium-constant and the reaction velocity of the

catalytic. decomposition of CH. on reduced Ni were ~

measured in the temperature range 420°-500° below
30 mm, pressure. ' The reaction velocity in the initial
stage is given by: dz/dt=k(e-z)/z", where g is the
initial amount of CH,, z the decomposed amount at
time ¢, k, and » constants. The retardation exponent,
%, was always larger than unity wwhen the catalyst
was activated by reduction ywith H;, and it became
‘smaller than 1 when the catalyst was used repeatedly
without being reduced and also when temperature was
lowered. No effect of added H: was observeéd. ‘These
results agree with those for Pt catalyst.

2005, KucHINKA, R. [Synthesis of Edible Fats From
Coal by Fischer-Tropsch Products and Air by Par-
affin Oxidation.} Pharmazie, vol. 3, 1948, pp. 439-
+4; Chem. Abs., vol. 43, 1949, D. 5878,

Survey of methods of synthesis, especially of the

higher fatty decids and technical processes developed.

_ Points out need for further study of the physiological

- action of the synthetie - fats, especially of the non-
sapounifiable fractions, R e

7 —. See abs. 2566,

Kinxw, J. Sec abs. 425, - S ;

Koanee, 3. T, See abs. 831, 831a, 2718,

2008. Kuawes, J. T, axd Ensiert, P. H. Chemisorp- . . fa

tion of Carbon Monoxide and. the Heterogeneity of
the Surface of Iron Catalysts. Jour. Am. Chem. Soc.,
vol. 73, 1931, pp. 2556-28S9. : o
Radioactive and nonradioactive samples of CO have
been added in successicn as two separate fractions to
a reduced Fe synthetic NH. catalyst at —195° or —78°.

“The chemisorbed CO layer.has then been removed by. -
Dputping and analyzed for C¥0. - The results show that -

- the 2d fraction of added CO tends to desorb _first.

Howerver, the results ‘also.show that a partial rapid’ -

exchange equivalent to a coverage of about 50¢ of the
. Fe surface .occurs between the 2. added fractions of
N ch;gnisorbed €O even if both fractions are added at

2007, ——_

. Study of the Amount of Hydrogen Left’

ou the Surface of a Reduced and Evacuated Iron "

Syathetic' Ammonia Catalyst. | Jour. Phys..and Col-
"loid Chem.. vol. 53, 1951. pp. 337-345. " T
To remove one of the uncertainties in. measuring the
adsorption of H; on metal catalysts, it is necessary to
' determine the amount of 5 on the catalyst-at the start
of the adsorption ran: To determine the ‘amount of
residual'H present on ‘samples of pure and of promoted
ron synthetic ammonia catalysts use Svas made of H
..Isotopes_after the catalysts-had been degassed for a

number of hours at 500°. The procedure is described. -

It was.found that promoted iron-synthetic ammonia .

catalysts, but not pure iron catalysts, retain enough H

500°) to be equivalent to the covering of 5-85% of the
© metallie surface, or 1-10¢% of the part of the surface

after 24-hr. evacuation at high temperature- (about' -

covered - with promoter. “Aceordingly, due account . ..
should be taken of this residual H in any. adsorption. ...\

measurements on promoted iron catalysts.

2008. Kuyiuer, J. T., Baowsixe, L. G,, axp ExoteTT,
P. H. Thermodynamic Calculations ‘Concerning the
Possible Participation: of the Carbides of Iron as

" Intermediate in Fischer-Tropsch Symthesis. . Jour,
"Cheny; Phys., vol, 16, No. T, 1948, pp. T39-740; Chem.
Abs., ¥ol. 42, 1948, p. 6623, R

It is concluded from thermodynamic conside;
that neither n~mono-olefins no:
ean be formed from CO and B,
or the hexsagonal Fe.C or Fe:C by H.
however, that the lower normal para;
high as 6 could, as far as thermodyn:
are concerned, be formed under Fisel
thesis conditions by reduction of bull
, J. T., DEWrTT, T. W., AND B2t
tudies on the Fisch
*Chem. Soc., vol. 79
vol 43, 1949, p. 2081
periments using C%-gy
part of the product of
ocess other than by the

r the higher n-p
by reduction of t

amic limitationg”

3 our. Iron Steel Inst. (London), vol. 156, 1947, pp.

Some Mechanism §
Syathesis Using C*,
1948, pp. 3632-8643 ; Chem. Abs,,
Fischer-Tropsch synthesis ex|
* a tracer show that the greater
synthesis is formed by some pr
reduction of carbide as an int
'10% of the hydrocarbon
formeq through the carbi
260° and for Co at 200°;
occurring through the
Seems to average about 16%.
the adsorbed phase is not erit
H::CO ratio in the range 1:
sure of the. synthesis, within
pressure; ot on the 9% Fe.C
) The -exchange of
CHi. CH\Hyu. butene-1..and C.H.
y is- found to:be very low:
with the C in the-carbide is only about 5
at 250°, but is as high as 299% in'7
mechanism of carbidin,
been shown to be com
nonuniformly reacting surface.
ture of the mechanism

product appears to have been -
de for Fe catalysts at or below -
at 300° the part of the reaction -
eduction mechanism
The % formed through :
ically dependent on the
1-3:1, on the total pres- . -
the Timits 150-800 mm. -

he C in the gases, - ! aiso

‘ith an Fe carbide Y(111) direction to. (101), giving an §° angle ill):?t“'e:e[f‘
ctragonal -axis and austenite axis, - This position :

SSeats itself 24-fold in agreemient with® general cubical

2 has been investigated and has
the possibility of & -
No completely satis- -
of - carbiding has been =

J. ‘T, Poocurskr,” H. H. Spex
W. B.. axo EsxmzrT, P. H. . Mech
the Fischer-Tropsch Synthesis,
Jour. Am. Chem. So
DP. 364-564 5 Chem. Abs., vol. 43, 1951

< .-~ To help-elucidate the me
synthesis, methyl-1
active EtOH swere ¢
2as passed at 1 atm. pressure over

anism Studies of

Addition of Radio- ifieation, as shown by X-ray diagrams, Debye-Scherrer,

chanism of Fischer-Tropsch -
thyletie-labeled vadio-
Added to a 1:1=C0: H: synthesis
an Fe catalyst at -
of the radioderivity of the - -
S negligibly small activity
an approximately constang.ac-
minute per ce.’S. T, P.
The G:, Ca and Ci hydio- -
out 1,823, 1,850, and 2,000 . -
- Degradation experiments "~ -
ow that about 909 of the .
ched to the o~C dtom of the -
alcohol adsorption complex, whereas 10¢¢ are attached -
to-the g-C. These- results sSug,
:-.or-some-surface. co,
. EtOH behaves like
.- synthesis over Fe Fi
at léast the ‘1st-of the
prineipally. to the a~C
- Kuxg. K. M. “"See abs. 1508.

abeled and meth,

- hydroearbon products show
- for all CH, formed and
" tivity of 2,150 £ 100 ¢oun
< for the C—Cy, hydrocarbons.
carbotis have activities of ab
;7 ‘counts- per:.minute. per ce, :
© on the C; hydrocarbons sh
- added C atoms aré atta

est that either EtOH
plex:formed by the adsorption of )
an. intermediate in_hydrocarbon |
Scher-Tropseh catalysts and that -
-added. C atoms ateaches- itself-- -
urface complex. *

&3 1943, p. 5306. -

2011, Krroyuacor, G. - [X-Ray Investigation of . the
_Tempered Carbon Steel.]
5. 1929, pp.,lSTT-ISJS; C!lem. Abs., vgl.

C’ was ' studied by
method. - The . changes in
on annealing in’ the tem-
depend upon the de-
agonal form, which tends to-go
hange is due to-the
e 3d change is con-
mixture of a-Fe and

Steel sawple containing 1.449%"
. the Debye-Scherrer powder

property of hardened steel
. perature range of 100°-150°
- struction of the tetr
. into the cubical latti
- decomposition of -austenite and th

‘nected with the formation of the

-'these reactions were determined. o
- 2016, — s [Investigation of- the Activity of Am-.

h 3 changes have been found previ-
1eyn{:)iyt'e;1 scsusss'eof ther:n?al expansion and electrical |

ductivity by G. Kurdjumov, and E. Kaminskii,

. See abs. 70
iy

; lication of
URDYUMOV, (., AND LiYg8aX, L. Appv
é’f,']glfe Crystals i“.o tfle Study of Tempered Martensite.

6; Chem. Abs., vol. 42, 1948, p. 82. .
ite tempered at 125-150 hr. has a tetragona
igt:vr'::]ln an ax?al ratio of about 1.012 and represepts
partly . decomposed solid solution of the C i:]xz
e. After tempering at 150° a certain amount o:

G 0.3-0.5%, remains in solid solution and decreases

ering temperature Tises until afier tempe:r-
1113: zlg%eratures above 300° less than 0.1% C re-
ns in solution. 15 refs:

i ! ) .
; yuov, G., A¥Dp SacHs, G.  [Mechanism o
gpgégvﬁzrdenix{g.] " Naturwissenschaften; vol. 18,

1930, p. 534; Chem. Abs,, vol. 24, 1930, p. 4746.

i i q i rystals from
- Mixture ot austenite and martensite _e“v "0
101;Iv solidification and Subsequent chilling of a 1..;;% )
%steel was studied for erystal nature and orientation:

f:{ stallites always
011) plane of the tetragonal erysta 3
'32 gmra)llé)l to the ¢111)- planes of austenite, alsp

f 2 simple slip motions. . : ) 3
014. [The Mechanism of }-Iarclenmg Steel:],,
tsehr, Physik, vol. 64, 1930, jus 32q—3—§6; Chem. Abs,,
ite, vk ottied #éom 17100"" t odlﬁ i;.em‘ :
* Austenite; y-iton; chilled from 1, tor -
éﬁﬂ:ﬂg‘ fg p/m'tly converted into a tetfagonal mod-

»‘from a rotating rod of the ‘material. The dark ground

¢ the films points to considerable irregularitiés in the’

J —erystal lattice,
irrangement of the -atoms .of fthe-crysta )
nTrel;gggrin'g leads-to formation of martensite. - The 1:1%;

i tice distortion . (continuous ground): diminishes with™
Iy nereasing ‘temperature and .ti

elative- orientation of “the cr of the austenite

01 y-iron has -
i ification, the tetragonal phase and the y ho_n 133 .
,.‘;‘:’gxeﬁmfcozﬁ:;d and the possible course of the ‘rea‘m»aneg-
ment. is* discussed. - - :

LK ‘. P. [Tnvestigations Activities
015.. Kuriy, N. P.- [Investigations of th‘e A I
:g th\e ZnS'—CuSA.\Iethanol Catalysts.] Nauch. Tekh.

) " i .
i Konferentsiya v~ Svyazis. Sorokaletnim Yubileem B

: ! K 1., Ins
Uchebno-Nauch.- Deyatel-nosti Tomsk, Imd.. 15t
}L‘ygzis\' Dokladoy, 1940, pp. 108-110; Khixu: Referat.
“Zubr., vol. 4, No, 4, 1041, p.100; Chem. Abs., vol. 3%,

ZnS-Cu$. catalysts were obtained by the separate

eci ion of ZnS and CuS, and they contained vari- -
3 g;:glﬁfg&&s ©of CuS. -Pure CuS and Zn$ als-were.
studied. The activities of the-catalysts were -defer- ..
mined by the decomposition of MeOH vapors at volume.

i Y v ni . of catalyst/.
velocities 420-2,100 . ( vol. of vapor/unit vol. of catalyst/-
unit v(l)l. of ca;:al,\"st/hr:) .and at temperatures 2 o
50°. Data for catalysts possessing & maXimum actiy
ity are given. H.S poisoned the catalysts, but their

; p H -
activi were restored by the-passage of MeO :
V~Y§gxl'§i.es'l‘he decomposition . velocity . constants of

MeOH were calculated. The relation between log %

- ; : : .
.and 1/7 indicated that the decomposition process 3 :
ﬂ'MeOH/took place through two stages. - The 1st stage

i i h HO
resumably was tlie decomposition of MeOH into HC!
gue;. ;.'-JII:I and " the second -stage thg decomposition of
HCHO into CO -and H. . The- activation energies of

monia Catalysts Reduced by Pure Hydrogen.]
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~ . Konferentsiya v Svyazi s Sorok_alet_—
Eian‘lxm'ggﬂ]eem Uchebno-Nauch., Deyatel-nosti
Tomsk. Ind. Inst, Tezisy Dokladov, 1940, pp. 112-.
1137 Kim. Referat. Zhur., vol. 4, No. 4, 1941, p. 8S;
Chem. Abs., vol. 37, 1943, p. 5560.

‘Remelted NH, catalyst containing Fe.0s, ALOs, and .

.0 was used for investigating the reductxop‘ process

?ﬁg the Suctiw'ty of the catalyst by tye dynamic method
at atmospheric pressures, gt various tempemt;lres,
and various volume velocities. At constant vo gnln;e
velocities, the reduction veIocxty of the cntalys Thy
H, increased with the inecrease in temperatur%z 1e
use of H. for the reduction (instead of the H:+N: n% hx-
ture) increased the .activity of the catnlyst.t ; g
optimum conditions for the reduction werg obta ne1
‘at large volume velocities and at temperatures equa!
to approximately 450°. .

Kurops, R. See abs. 1870, 1871, -

2017, Kuroraws, M., a¥p TaxESsks, Y. [Thermal

“the’ rater-Ge tion.]

ect on’ the Catalyst of the TWater G.\§_Reac n.1

?:_?Eu'. Soc. Chem. Ind. (Japan), Vol. 49. 1987, B, p. 347
Chem. Abs., vol, 32,1938, p. 155+, )

Fe.0s catalyst generally used tor the conversion of

; P < , ]
0 and H:O to H: and CO: is impaired by the_h%ntvo §
fhoe exothermic reaction. 'The conversion at 450° w aé
measured with promoted F.e.-O;. catalysts bet‘ox% ’1mt
" after heating to §30°. The resistance of the ca 8 y(s)
" to heat was greatly improved by additions: of Cr:0s .

’ ESymmetry It -can- be-derived from:'a.superposition. .. gnd-MgQ. The optimum: ratio:-Fe:0s : CriOs 2 MgO
*

B N ’ i b precipita-
cas 1 : 0.1 :0.03. The catalyst obtalxxggl ¥ ]
o ::‘m: with KOH was better than that with- NHa. = . .

cdrog ¢ Water-Gas - Reaction.

2018, . Hydrogen by W atg.x  Reaction.
pts. Imperial Fuel Research Inst. Japan, No. 41,
%.{‘)esl‘)b J omg Fuel Soe., Japan, vol. 19. 1940, pp. a21-26;

"1 Fuel: vol, 19, 140, pp. 146-149; Chem. -Abs., vol. 34,

1940, p. 5603. ol i o geﬂn;véon

Activity of the catalyst under standard. testing.co -
ditigns nb;ld‘ the eifect of temperature an(l.s,c%gxe
pounds on the activity of the catalyst are shown.

i i i¢ ¢ re given. " Itis . . -
~results ‘with a semicommereial plant are gls . s
’ "coixcluﬂed “thar the Fe:0.4+10% Cr:0s-+37MgO cat

$ 2 i sed in the practical applica-
alyst’ éan be efficiently used in LC ! -
tion of the-water-gas reaction for the mm}ut‘}nc?me of -

‘2018a. Iﬁ-’neé.ﬁle. Pulverized-Coal Gas. Producer.

Jour. Fuel Soc. Japan, vol. 30, 1951, pp. 7—13;‘ Chem.
Abs., vol: 46, 1952, p. 3,237, e e from
roblems relating to this subject are analyzed. fr 1
‘tlllé)lstzlxxtlpf)ii\t' of low-grade domestic:coal, ~-When com

i pared-with the Winkler producer, the plari‘t; Tor gasifica-. .
" “tion of pulverized coal for synthesis gas

as the ad-
vantage that any”Kind of céal can be.ga fied, the

ity i ! 3 i s simple, the elas- .
B 5 s.large, the construction is simple, thé ela -
(t::‘cll)ilsl\eltt)}i 1capac%ty is good, and the dangerrof clinker. .

'mation is small. Fine coal used in the: plant con~
fﬁigﬁ 5% of powders under 4.200 meslh.. Thet_rlsi.ge .
-of gasification is 155-200 kg. per m’® per hljr., Tlleblx i ns:
of C is 95%. The gasification chamber must‘: d? g;) -
structed.almost spherically for efficient use of radiating -

}  the' i v high,
. . - As the temperature in the chamber is;very high,. :
. lslsgglal attention must be paid to the selection of fire-.

k o heat recovery, but the higher construe-
?{ggkegggnges can be sufficiently eorpppnsated by tk}g
greater rate of gasification. The minimum ecgnomd_
unit of this plant is about 10,000 m.* per _hriﬁ i ccoris
ing to the heat balance, the synthetic heat efficiency

ST when' the sensible heat of gas produced is re-"
' égzgred by the waste heat boiler.. The necéssary equip- " -

i iefly described
t for a 10,000 m* per hr. plant is briefly '
l:neclll the construction costs and gas. production cost are
estimated; the possibility of cheap sygthesis—gus pro-
duction with log-grade (domestic coals is _suggested.
‘KurzEN, F. See abs. 3067, 3069,
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2019, Kusaws, T., axp Yuxto, U. Thermal Decom-
position of Methane! Bull Fnst. Phys, Chem R t 5
search, vol. 8, 1929, pp. 1-11; abs., vol.};’, . 1e;mc.hen?j eriat Expef'ixgental Ta06, a5 refs.
Abs,, vol. 23, 1929, p. 1866, . o6 as- 2296, 2207.

CH; has been pyrolyzed on several catalyzers: a
que Ni, (b) N{fkieselguhr, (¢) same as (yb) but (de)-
prived of its activity by being used to reduce CioH,, and
(d) reduced Fe: (b) and (c) are equally suitable.
X-ray spectr_ograms show that C thus obtained is
graphite, whgch was also proved by the graphitic acid .
method. This graphite has catalytic properties, which
are due to the presence.of small amounts of Ni from
the catalyzer. By determining the S content of the
catalyzer before and after a runm, it was ascertained.

‘that_namra! gas contains a certain quantity of S but
- only a negligible amount. HCI is better than HNO;
to recover the catalyst, and a new catalyzer produced
by the reduction of NiCl is as active as one obtained
from Nx(;.\O;_):. H, obtained by the prrolysis of CH,
gll;;‘afvhsecon_ta;sed somebCE that could not be removed,
nixture can be us is i
redun Coam ed very satisfactorily. to

- 202’;0.] %itis]. E. élll)ecomposition Mechanism of Metha-
ol. gew. Chem., vol. 49, 1936, pp. 483-486 : 1.
Abs,, vol. 30, 1936, p. 6351, e o 263 Chem
Experiments were carried out in a modified Stock fve tnfluenced by impregnatio £

5 we ; y Stock - 1 g on of the unreduced cata-

appax"atus, which is described. The reaction products ‘I{,s,fb,“;‘tgnﬁﬁf c-)’i Results Sotained by. various Singl
were ; CELO, Me:0, He, KO, CH, CO; €O, and C. . Thg. - h ave conpaned. . Commsn oy Fe O i, 47
quantitative findings could be expressed by.the follow-. -

Carbon Monoxide at Atmospheric Pre: §

th_e In{iuence of Catdlysts of the I:ggreg}rg

Genie civil, vol. 109, 1938, pp, 438439, . Grotp,
- R022. KijsteR, H. i

Chem., vol. 17, 1936, pp. 103-109: Ge:
Kenntnis Kohle, vol. 12, 1937, pp. 298’—3(1;&&
43 literature and 30 patent refs, T
2023, - - [Reduetlon of Carbon Diozide ¢
Hydrocarbons at Atmospheric Pressures b; t(gnﬁl

12, 1037, pp. 277-292;
o610 PP
Conversion with CO—~H. mixtures ha
at .‘.{00“—300" in one stage. Hydrocarbons formed gy,
similar to those obtained in the benzine synthesig Wit
CO and H.. The intermediate formation of GO is.in.
- dicated in the reaction mechanism. The reduein

. shown graphically for 20° intervals,
. 2024. » [Reduction of Carbon Dioxide to Meth:

.ing-equations:
c A1) MeOH=CHLOAH: Y L. . - -
Sy 2.\IeOH=Me,O+H:Q}‘P“m»My L
CL(3a) MeO=CHACHO .70 0
" {8b) Me.0=2COAH-C-+3H; . E
) CHO=CO4H. - . -+ . R
- (3) 2C0=C0. L C ’ Lo s
(6} the CH, equilibrium . -

Brennstoff-Chem., vol, ‘17, 1936 " 203-206; Ge
'+ Abhandl. Kenntnis Koble, ol. 15, 1937, u. ggo-gie'f
Chem. Abs., vol. 30, 1986, p. 7790, .
~Contrary to Sabatier, pure Fe at temperaiq :
309" Dermitted ‘conversion of CO- to ,C% fngrésgbggg
last in very small yield. 'Addition of small amd’nnté

With quartz glass, in opaque pieces, the déc itio ¥ . Of Al or Mn did not it ; j
W 2 glass, y 5 omposition: - did not affect activity of the Fe. Cu and
qid not begin below about 600°, and quartz tubes were - ggt;ﬁit&?%?%} ﬁggggforsl]' "mtle hydrogenating char-
_ lcs of Nj " evident even with 595, With-
_Co added, higher gases and liquid,hydrocazgons are

{ therefore used as contact tubes in farther experi
. the fe used 3 iments.
})Vlth 42,83 Ag wool (analysis: 0.054L¢7 Cu?traces of . .
) b. and 0.0085% Fe), decomposition began at 400°, - formed. 12 refs: y X
and the reactions (1), (2), (31), (4), and (3) werd < - . - See abs. 9871831, 2621, . -
. Involved. Az s gtﬁ):d&z;mlyst as 1t accelerated the - -  Kvarses, H. 3L See abs, 150,. . .-
esire S ) very strongly. With Pt, - . o T, Adsornti ¢ Carbon v
as a-fine sereen. decomposition began at 500°, and the - 20§?h§1z§'03£a1€:(}501%$2u I?(fsf chll)f '}f?‘};"ﬁmf"’n
atalyst. 3 archr Inst. Catalysis,

- reactions (1), (2), (3a),(3b), (1), and (6) were in-.
L vol‘i3Ja£949,. pp 11‘0-1#3;' Chsxq.’;l.l.bs,,“‘volf‘ 44", 1950,

volved. Pt differed from Ag essentially in ing
decomposition (), besides. (1), :mdy‘it‘ ;‘sc F:Lel:rit;?f;
aAble as contact or material of construétion,’ With: AL
gravel, surface oxidized, décomposition began belows -
.300 . and the reactions (2),(3a), (3b), and_.(4) were.
< involved. The decomposition (2) 'was accelérated g1
. ost exclusively, and Al is nof suited for use, but.it is
a good,catal:st.for the preparation’ of Me.0 from- .
gl’onH, and- possibly for-the synthesis. of Me:0 -from - - -
¢ and }§=-, With ‘Cu, a5 sh avings;, decomposition ' thet adsorption “occurs without :dissociation -or - that
e:gian_at 450 ., and the reactions (17, (2), (30), (&), €O is dissociated to C and O, better agreement was
and (5) were involved. = Gu did ac ve celerate decom.  -OPtained between observed and calculated values for.
- - bosition (1) selectively, and structural parts in contact - - th€ latter case, ) N
wvith CI:0 formation eannot be made of Cu, but othore .~ 2026.
+ operating below 400° can be made of Cu.' With Fe,
x_\§ ‘frougl}t Fe shavings, decomposition began at aboué’
550°, andthe reactions (1), (2);.(3a), (3b), and (4)
were involved. Fe in.itself is a good catalyst, acceler-
ating decpmposmg (1) very strongly, but considerable
acceleratlon_ of ‘side reactions resuits in the covering .-
of the Fe with C, and the material is not suitable fop -

.

bétween 0.001 and 1. mm. He af 180°, 200°, 280°
h € - and 1, . ; 07, 200°, 2 and
:300°, "The_differential heat?of adsorption is ‘con’smnt

expression for the change. in heat of adsorption with

" senrch Inst, Catalysis, vol. 1, 1949, ~94;
Abs, vol. 44, 1950, p. £304. 1 PP S1-94; Chem.

>

50°-300° were determined with speci
¢ pecial care for ab-
sence of adsorption-desorption hysteresis. Surface

construction .of i e ‘
struction .of an apparatus, With, burned lime, de- . .~ areas of the samples-were determined by .thHe Brun- .
auver-BEmmett-Teller method, Initial |H ndsorpfibn oc- .

composition begau_at: about 450° and the reactions (1),

. eurs at constant differentinl heat of ads T 1
’ ’ ( ption equal
-« at-about 450°, .and - 3 ISt S to 26, 18, and 19 kg-cal, mol. for' N, Pt.

5 ” and rgnctx&?ns (1) to (5) were all- - Co, respet':tiveLv. at 3?)(_)(5’1.1 ;&izrxggtugo&l}gé t]i)lte :lfg

strongly accelerated, making C a Very unsuitaple nﬂk

are givenay,'
venily'

.5 ‘0‘5
2021. KsTER, —. [Synthesis of Hydrocarbong Fro e

.- of the Iron Group.] Brennstoff-Chem., v ety
. PP 221-238; Ges, Abhandl. Kenntnis wony 13%%
Chem. ibs., vol. 31, 193755

s been efteé'ted} :

hydrogenating, and polymerizing effects of the catalyst

and Th are compared. Conversion and products are -

‘ane-Upon Iron Catalysts “at “Ordinary Pressures.] .

1,

CO adsorption isotherms were measired-at ﬁre’ssures )

for:all quantities adsorbed and equa Iy
‘ ¢ es 4 quals 11 Keal, per mol, .
By ‘developing, ‘on 2. statistical~mebhanica1'bgsis,‘ an

fraction of surface covered by adsorbent, assuming -

- Adsorption of Hydrogen on Nicﬁel, Co- -
- balt ‘and Platinum at Low Pressures. Jour. Re -

Adsorption isotherms of ‘H at B
v Dressures between
10 and 1 wm. He on Ni, Pt and Co powders and. .

B, is covered, there is a gradual decrease in:the
t of adsorption. On statistical-mechanical con-
Pierations an exspression was derived for the relation
een the differential heat of adsorption on H and
i fraction of the sorbent surface covered. Compari-
tween observed and calculated data for this re- -
i{on shows satisfactory agreement and is interpreted
1$,. ean that the Brunauer-Emmett-Teller measured

)

E¥taces of these materials are homogeneous and com-
ely available for H adsorption. :

- Research on Pure Iron and Synthetic
monia Catalyst by Means of Hydrogen Adsorp-
Bijon. - Jour. Research Inst, Catalysis, vol. 1, 1949, pp.
00~109; Chem. Abs,, vol. 44, 1950, p. 4804.. - "~ 7~
dsorption isotherms of H at pressures between 10~
1. mm. Hg on pure Fe and synthetic NH; catalyst
e determined at 0°, 25°, 50°, and 100°: Differential
iats of adsorption diminish continuously from.17.5
al. per mol. at the lowest pressure to 5 kg.-cal.
mol. at the highest pressure. Calculations from
rate of decrease of the differential heat of adsorp-

L
9, Laceivov, S. S. [Reduction of Iron Catalysts
{Used in the. Synthesis of Ammonia.. 1. Investiga-
s e Reduction Process.]- Jour.. Appl. Chem,
U. 8. R.), vol. 10, 1937, pp. 19-34 (in German,
bp. 34-35) ; Chem. Abs., vol. 31, 1937, p. 4457. L
ff :[1" Fe’ catalyst is not completely reduced by the .
EUNCH mixture below 475°, though the reduction process
WAy cease in- the.presence:of O adsorbed by.Fe. The
blocity "of reduction Jincreases with the; increase
inperature, according to the Arrhenius law nK=0— "
,{'A‘/RT), where K is the velocity constant, 4 is the’
i§.5:change of the energy in calories. and € is an integra-
i Hon constant.  The following form
; | practical purposes: (1) po*
spdnd Cv=15,000 cal. and. (2) yr** 5 =
dnd ‘Cv=30,000 cal,, where y is temperature and o is -
ime in hours; both formulas represent a parabolic
§;xelation between temperature and time. The velocity
- ~of the reduction of an Fe catalyst also increases with
Ahicrease ‘of 'the -volume velocity of the stream of N-H:
fiixture and-can be represented for the “I—1" catalyst -
¥ & straight.line at the velocity of 1,000-10,000, by a -

)

Fiparabola at 10,000-25.000, and by a hyperbola at 25,000-.

@0,000. The "general -equation for this catalyst
=100 atm; =375°-500° is (15.8z-+y—11, .
(8610 - YY) & (0.62°—1962+20,120— 0,

Where 2 is, the time, of reduction in hours, and y is.the”

olume. velocity, - The velocity of reduction increases :

Airst with increase of the pressure; but the' incréase of.
the pressure’ inhibits the reduction at the end-o
cess. ‘12 refs. . . - )

LY. G. [Reduction-of. Iron Catalysts Used-in-the -
W Synthesis of Ammonia. II Influence of the Reduc-:
lon Conditions on the Activity of the Catalyst.]
our, Appl. Chem.  (U. S. 8. R.), vol. 10, 1937, pp.
5:435-455 (in German, p. 436) ; Chem. Abs., vol. 31,
11937, p, T201.- S oo
ioHigh reduction temperature of the “GIVD-L-L" -
Fatalyst (containing: FeO, 21.90; Fe.0s, 7148; K:O,
90; ALO;, 4.05;°8i0;; 0.10; MnO, 0.41; S, 0.03; and:
0.019) at constant pressure and volume velocity,
‘fas g negative influence on the activity of the catalyst.

Mhe volume-velocity of the H-~N. mixture has a posi- -

tive influence on the activity of the catalyst. Thepres

2Ure (within 1-300 atm.) has only slight negative in-. -

; \lelice upon-the activity of the catalyst, which ¢can be

R Sﬂtmllzed by corresponding increase of the volume .
g Telocity. © A method of reduction of the catalyst was "

f the -

0. LacHizov; S. S., VVEDENSKIL, A. A., AND TELEGIN, | ..
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tion yield surface areas 70 and 14 times, respectively,
the Brunauer-Emmett-Teller area of Fe and synthetic
NH. catalysts and are in contrast to results on Ni and
Co powders. To account for these results it is as-
sumed that 2 different types of crystal planes are in-
volved in the adsorption, and & modified expression is
derived for the variation of the heat of adsorption on
this basis.
2028. Adsorption of Carbon Dioxide on Re-
duced Nickel. Jour. Chem. Phys., vol. 18, 1950, pp.

1309-1310; Chem. Abs., vol. 43, 1031, p. 18. )
" Adsorption isotherms are derived for the adsorption
of CO; as CO.;, CO--0. and:C+2 0. ‘Experimental

" .evaluation was:accomplished"at 150° and 200°, with
+ equilibrium presyures 0.001-0.1 mm. Hg. The differ-

ential heat of adsorption was almost constant at 22
. kg.-cal. per mol." The experimental values for fraction
of surface covered agreed best with the isotherms for
complete digsociation. Experiments on reduced Co
gave similar results. ' .
EKwaNTES, A. See abs, 1739.

worked out, consisting of a.stépwise increase of. the
‘temperature from 360°-500°, keeping the catalyst at

" 360°, 350°, 400°, 425°, 450°, 475°,.and 500° for-complete .
- separation of H:0 at each temperature, and maintain-

ing-the highest possible partial pressure of H: and the

- best H.O vapor: condensation.” Further investigation

is required for improvement 6f the method. o

2031, Lacgryov, ‘8. S:°. [Reduction of Iron Catalysts

" Used .in the Synthesis of ‘Ammonig, . IIT. Duration

* of the Complete Reduction of the Catalyst and Its
Activity.in Relation to Its' Composition, the Regimen
of Smelting and the Conditions of Reduction.] Jour.
Appl. Chem. (U. 8. 8. R.), vol 10, 1937, pp. 1847-1866

- (in Freneh, pp. 1866-1867) ; Cheny. Abs., vol. 32, 1933,
D. 2208, e L nTn . R

" All conditions of reduction-that lead to the accumu-

" lation of H:-O vapor in the gas phase above the catalyst
2. Increase the duration of reduction and lower the cata-
_*lIytie aetivity. The harmful action.of H.0 vapor upon

" the activity of the catalyst is explained by the develop:
-ment of the oxidation-reduction processes, which eaused
- the 'reerystallization - of - the’ contact surface. An in-

. the duration of the reduction and increases the activity
of catalyst, but only to.a certain limit. after which, a

the harmful effect of increased temperature.  An in-
. erease of pressure during the reduction lowers the ac-
tivity, but an increase of the volume velocity decreases
“ or completely neutralizes this effect. . A slight increase
of temperature and duration of smelting of the catalyst
- increases the duration of reduction. .- Oxidation of Fe

- under O: pressure with an admixture of activators
- rields a highly active and stable catalyst, in spite of

the presence of 1.59% SiO.. .The Fe-Mo catalyst, pre-
.pared from a ferromolybdate by oxidation smelting

. its activity. 40 refs. .

2032, — .- [Conference ofi ‘Heterogeneous Cat--'

alysis.” Moscow, May 13-16, 1940. Analysis. of the

crease of the volume velocity of gas mixture decreases ’

further increase of the volume velocity; has o effect.
. The velocity of the reduc¢ing-gas stream at/which H.O
yapor-is reimoved as fast as formed. perinits reduction -
in the- shottest. -time and :produces the miost ‘active’
catalyst. - An’increase of témperature, all other con- '
"~ ditions being equal, decreases the duration of complete )
reduction of catalyst and.lowers. its activity, but in- -

--crease of the volume velocity of gas mixture decreases .

with the K:0-Al:Os admixture,.is not easily reduced, 2
and-has an average activity and high stability. Ad- :
mixture of oxides of Cu or Ni to‘, thiscatalyst decreases.
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of Ammonia Catalysts.]
S. S. R.), vol. 14

Process of Reduction
Jour. Phys. Chem. (U.
1260-1270; Chem. Abs., vol. 85, 1941, p. 8882
Various data on the reduction of Fe:0:, Fe:O, wit
2-5% K:0 and ALO: at temperatures up to ‘500‘" nng
‘. pressures up to 300 atm. are discussed, The reduction .
of an aetivated catalyst proceeds 5-6 times as fast;
the activators aid in the formation and stabilization' of
The reduction takes place in an
an autocatalytic and ‘a residual-reduction

the active centers.

2033. LacHINOY, 8. S., AND TELEGIN, V.
" and Stability of Iron Catalysts for thi
Ammonia.] Jour. Chem. Ind. (
111934, pp. 31-33; Chem. Abs., vol
ALOs, MgO, and’ 8i0. activate Fe catalysts but do .
not make them stable. - K:O renders them stable but
K:0 and SiO: together form
e catalyst is quite unstable,
or Mg0Q and SiO. give a very stable
catalyst. .\Iechamsms of activation are discussed .-
" 2084. LacHINov, S. S., AND TELEGIN, V. G . £
alssts for the Synthesis of I sonron Cat
Ind. (G. 8. S. R.), No. 5,
vol. 28, 1934, p, 5605.
.. .Additien of about 10% K:0.to Fe:0. lowers the-
- -activity of this .eatalyst, though. small amounbts og W
O increase ‘the aectivity. These ef-.
of the added compounds,
rption of the NH,. Cat- -
- decomposed by air.-
Inereases: the stability of

gives decreased activity.
a4 good activator, but th

Ammonia.] ' Jour. Chem.
1934, pp. 30~32; Chein. Abs.,

both K:0 and Mg

- fecgs aredue to the alkalinity
which causes more rapid deso

. Alysts containing K:O. are easily

. Addition .of K:0 and ALOs
" .. the catalyst toward heat. :
. LacHrvov, S.'S., VVEDENSKIL, 4. A., A%

V. G." [Reduction of Iron Catalysts Used
thesis of Ammonia. 1L
Smdirious on the'

"~ - Soot forms at the surface at the expense of atomic C,

IL ' Influence of the Reduction
tivity of the Catalyst.] See abs:-
' 2035. Lacy, B. S, Dux~iyc, R.:"G.. AND Sirbnéif.' HE
is'and Decomposition of
m. Soc., vol. 52,1930, pp. ~
24; 1930, p. 2943.. - o
ants for the-reaction 2.

at 300° and 250° fronr both”
e. synthesis side, all at 50
10, 1.25 x 10

- 926-938;.Chem. Abs., vol.
.+ Average equilibritm’ const:
- Ha+-CO=CH,OH, measured
- sides, and at 200° from th
-atm. pressure, were 1.9 x
10— respectively, and 1.8 x.10- at 250°"
frony the synthesis side.
- by’ caleulations,

- 1910, p. S66.

I8 e Similar constants were found
Sing -the reactions of HCOOMe and -~ -
-of MeOH and CO. (See abs. 560, 2448, and -

2036. Lammr, A, - Synthetic O From Codl
.+ Sei. Ind.' Research 948

+ 361; British Abs.;:1949, B,'I, .- 29.
.- ‘Deseribes production- of synthetic o
-from coal by various hydrogennﬁou pro
Synthetic Oil From Coal.
Tropsch Process. Jour. Sci. Ind. R
‘19:18\,{ pp: 206~41.

&, 1048, ‘pp. 357-

il and g‘aso‘li'né;; " - that the-colloidal theory for the deposition of C doés

esearch (India), |
ritish AUs., 1049, B, I, .

pment of the process and discusses
ges and difficulties. - Analyzes recent -
hich have been cone

Rerievws develo:
: inherent advanta;
developments, w
problem of heat transfer.
" duced "at- a consfant rate i
and plants contain internal
reaction is removed by
* the synthesis gas,
the' Bubiag-Didier,”
Pintsch-Hillebra

entrated on the

Catalysts are pow intro-
n -the. fluidized condition "
heat exchangers. Heat of '
evaporating oil introduced with

coal and coke by
Galoesy,- and the

nd processes are summarized. e
- . Synthetic Qil' From' Coal’ - ITL.-
nomics of Synthetic Oil Manufacture. Ji ou%.I éci

The gasification of

Research (India), ‘vol. T, A, 1948, pp. 449 4:“
British Abs,, 1949,’B, I, p. 336, - P 24 5
Discusses_ in detail products and economies S

hydrogenation and Fischer-Tropsch Drocesses for’

manufacture of petroleum from coal; it is strg 5

that the 2 processes are complementary. Revyids

present position regarding raw materials in India'y

particular reference fo the quality of coal, and couéfd g

the economic prospects of the 2 processes, B i

. See abs. 1771a, !

2039, Lammer, D. Liquid Fuels From Wates s’a

Sei. and Culture, vol. 3, 1938, pp. 670-673: G
Zentralb, 1088, 1T, p. 1501, Po- S70-673: Chy
Special attention is paid to synthesis :

Tropsch process. - 4 l, by Fl e

2040. LAEGERTA, P. [Literature Referring to Fil y
Tropsch Synthesis.] © Combustibles (Zamgsoeh
vol. 6. September—December 1946, Dp.-126-134.

Carburizing. - Reduction of..the . Carbon Dioxi
Content’ of “Town . Gas. Jour. Iron  Steel Ixngt

(London), vol. 165, 1930. pp. 23-29; Chem. Abs,, vol. . -

44, 1950, p. 9890.

Carburization process with town gas as
- burizing medium has been developed. gIn pmviﬁtt:lti5 tﬁvr
gas or,in CO, all the atoriic C formed at the surfac
-is absorbed into the-steel.' 'The-rate of ‘diffusion of
in the steel and the rate of graphite formation are the

rate-controlling reactions. With town gas containing"

O:, moisture, and CO: thete ave 3 important differences:

The soot:so deposited restricts further earburization

Formation of graphite from atomice C is rapid and'is ¢

no longer the rate-controlling reaction. In a £as con--

taining 26% CO:, 0.8% 0. 2.6% C. H,, 24.1% CH,, ..

48.3% I and 123% X, the.O: and CO: contents are

decreased by passing: the gas over-a baryta’catalyst.”

16 refs: A EHET
" Lamrer, K. J: Sce abs: 3180, .~ .0 .oy

"LiaMeerT, G. I See abs. 3591. s o

2042. . Ladeers,-G.. [Deposition: of Carbon in the Elées
- trolysis of Nickel From Solutions.] - - Ztschr, Electro:
~ 3 chem, vol. 13, 19 .
Previous work ‘upon the electrolytic. deposition of C

- Is reviewed and the auther's éxperiments ‘are described
in’ detail. Various:C-containing. haths of Ni were

- used ‘and the' deposited Ni and:gases analyzed.. The |
gases in 1 of the experiments were: CO;, 6% hydro-

- carbons-(heavy), 1.2%: hydrocarbons “(light), 2.6%:- -
. -air, 8% ; Hx; 89.9%; total 99.1%. These values are -

about the same ‘for several experiments. " It is showi

not hold good and that C:H: plays a large part in-the

N depdsjtion. The conclusiotis” ziven .are: (1) The ab-
sorption of C by the Ni is entirely due to a gas reaction. -

(2)-The gases that.ill intvoduce C into the Ni are

CO, CO-, and C:H... - Gnses.rednced beyond C-Ha do not

introduce any. (8) Oxalic acid is partly reduced to

C:H: upon Pt and Ni, but not when Cu; Fe, or Sn

cathodes are used. . Therefore C:H: is the only cnrrlgf
o_t C to metals in electrolysis. (4) The C in electrolytic
' Nilis present in the form of carbide. ¥

2043, LaMECR, P., aND Niggmavs, H, - [Utilization of

Coal] Stahl u. Eisen. vol. 57, 1037, pp. 10411045

10741079 British Chem. Abs. 1937, B, p. 1152

Discussion of the progress since 1034 i'n‘conl prepni‘ﬂ', |

. tlon, coking, carbonization, hydrogenation, gas purificd-
tlon and utilization, benzine synthesis, ete;. = o

molecular weight increases; for a hydrocarbon of def-
inite molecular-weight, an increase in quantity keeps -

09, pp. 973-951; Chenr, Abs,, Vo, 4,

- LITERATURE ABSTRACTS

044. LaMECK, P., aANp ScEEER, W, [Coal Improve-

"t ment—Fischer-Tropsch Process.] Stahl u. Eisen,

‘vol. 61, 1941, pp. 63-66, 86-90, 109-112; Chem.
Zentralb. I, 1941, p. 3029,

Report for 1937-39 on statistics on coking, briquet-
ng, gas purification, high-pressure hydrogenation,
ischer-Lropsch, gasification, and low-temperature

“earbonization.
2045. LaMMmE, N. - [Synthesis of Hydrocarbons Aceord-

ing to Fischer-Tropsch.] Thesis, Tech. High School,

1. Delft, Holland, Feb. 20, 1946, 207 pp. (in Dutch);
- .Chim, et ind., vol. 56, 1946, pp. 213214, :

2 catalysts were utilized by the author in his investi-

gations; the Raney skeleton catalyst of Ni-Co and the .
precipitated Co-ThO-kieselguhr catalyst of Fischer.
In the synthesis, at atmospheric pressure, the best
results were obtained by first reducing the catalyst :
-and then heating it in an atmosphere of CO. The cat- .
% alyst in any case does not become active until after
5-10 days use, then it maintains its aetivity for 30-
50 days.. The yield of product is about 50% ; the ratio
of oil to gasoline is about 1:1,-depending upon the
synthesis temperature. - The catalyst is regenerated
by means of H.. 4 of the reaction-gas mixture is
transferved into liquid and solid hydrocarbons, 14 into
| gaseous hydrocarbons, and the remainder is not con-
. verted. At a higher temperature, a higher transforma-
tion takes place but in the form- of gaseous hydrocar-
‘bons. - Under 10, atth. pressure and with the Co=ThOx—

ieselguhr catalyst the average molecular’ weight . of

the hydrocarbons formed.is the same as that of the
hydrocarbons obtained at atmospbetic pressure,” :The

synthesis of CH, also is increased, and;larger amounts
of CHs: and CO. are found-in: the residual gases: " In.

-the reduction-of CO- by H: it is found that CO acts as .

a ‘catalyst poison. The hydrocarbons formed are
mostly Cs and Cs, their amount diminishing as the

pace-with ;thé diminution in saturation.. There is no

© formation of cyelle compounds in-the Fischer-Tropsch

process. SRR R . 3
2046. Ladrp, . Synthetic ‘ Gasoline,  Vol. 29, No. 2,

Maveh 1947, pp T-11. -~ e PR
i Development: and present status’ of the synthesis

‘Process for proditeing gasoline from Zas are discussed
with specinl emphasis on the so-called .fluid.catalyst -

process of the Standard Oil Development Co. The re-
duction in the number of reactors for a 10,000-bbl.-per-

", day plant from.128 in the Fischer-Lropsch process to -
2. 4 .in"the fluid. process' is- considered. one:of the out-

standing ‘achievéments in’ its development. IEven so,
the heavy initial investment-involved and the rigid

" “location requirements will-inevitably limit the number

of commercially feasible synthesis plants. .The com-

‘mercially available potential reserve of synthetic gas-
‘oline fromy' sburees other’fhin natural gas, such as =
-eoal, tar -sands, and oil" shales, -is- pointed -out:also.-

Whereas production' of synthetic gasoline from these
sources is not at present attractive commercially, it
will become more competifive as research continues.

; :The quantities ot gasoline that could be brought into
" commercial production from each of tlie above sources..
.. . would, of course, depend upon the service station price

range per gal.- For instance, a price of up. to $0.26

-would make marketable 300 billion bbl. from eoal.
-and 1 billion. from tar sands; $0.26-$0.31, 18 billion .
‘bbl.- from - oil - shales, 3,500 billion from coal, and 2
‘billion from tar sands; $0.31~80.36, 38 billior bbl. from -
oil shales, and 2 billion from tar sands; and over $0.36,

45 billion bbl. from oil shales. - .

2047. Laxpa, S.  Synthetic Fuel in Europe. Petrol.

- Eng., Refining Gas Processing sec,, vol. 21, No. 11,
October 1949, p. A-58.- T :

- . 27
Abstract of a paper presented af United Nations Re-
sources Conference, Review of synthetic-fuel produc-
tion in TEurope, with particular refefence to the
methods developed in Germany and other central Eurg-
pean countries by hydrogenation and synthesis. Dis-
cusses factors infl ing the operation of
synthetic fuel plants, and estimates capital require-
ments and operating costs. Prospects for further
development of the industry are considered excellent.
Possibilities and Costs of Synthetic
Fuels. Petrol. Eng., vol. 22, January 1950, pp. A53~-
54, 56. -

There are 2 general methods of obtaining synthetic
fuels, pressure hydrogenation -and complete- synthesis
from CO and H.. Coal is given chief consideration for
production of synthetic liquid fuels. Several factors
influence production costs in producing synthetic fuels,

‘such as the complicated installations, high labor cost, -

and the preparation of synthesis gas and. bydrogen.
It is possible, however, to effect economics in opera~
tion. Automatic devices have already been introduced,
which not only reduce labor costs but insure more
efficient operation as well. . .

- 2049, LaNpeR, C. H. Recent Developments in. the Sei-’

euce of Coal Utilization. Mech. Eng:, vol. 49, 1927, . .

pp. 1~11; Chem. Abs,, vol. 21, 1927, p. 811, - '

Results obtained during the past few years from the
scientific researches on coal are reviewed and discussed

in relation to their engineering problems and practical.

applications. - Among- thesubjects tréated are: The
constitution of ‘coal; low-temperatiire carbonization;’ '

- low:temperature coke and tar ; metallnrgical coke; syn-
. thetic fuels from CO and H: by the Patart and Fischer-
" -Tropsch processes ; hydrogenation of coal; and furnace ,

design. o o Lo .
2050, .. “Treatment of Coal to Produce Liquid -
Fuels. Bull. Liverpool Eng. Soc., vol..6, No. 6, 1933,

pp. 1722, - T . -
* Discusses low-temperature carbonization, dirvect hy-

. .. drogenation ‘of coal with: flowsheet, and-hydrogenation
(of:.CO RO K e ! ‘

2051, - . Hydvogenation—Review-of Early Diffi-
cuities. Proc. South Wales Inst, Eng:, vol. 53, 1938,

= ppr 424—H47; Chew. Abs., vol. 82, 1938, p. 6833. ::
11ith Menelaus Memotial lecture. ., :

" . 2052. LANDGRAF, —. . [Influence of an-Increased -Rate

" "ot Flow on the Olefin Contént of Synthetic Gasoline.]
FIAT Reel K 29, Frames, 7,172-7,183, 1938, PB
70218 - s o : S
Tests establish that an increase in the rate of flow

. “eauses & reduction’of the olefin content of the gasoline

produced ‘and :increases ‘the. exhatistion: of catalysts.
The oletin content of the 0il produced is not influenced

- to-a -noticeable degree. 3 graphs, 1 picture, 2 tables.

2053. Laxk, J.  C. - Fischer-Tropsch Potentialities of
.. Public, Utility Gas Cowpanies. Gulf Research &

.~ Developtent Co., Chemistry Division Rept. 259, 1944,
" Evaluation of public-utility gas companies~of the .

TUnited States with regard to their potentialities as °

* manufacturers of synthine products. Only 8 of the

118 .companies' considered appear very. likely- to enter
-the field. of synthetic liquid fuels. Lot e R
‘2054. LaNE,: J. C., AND WEr, B. H. . Synthine Process.
I, Introduction, Synthesis-Gas Production and Puri-
fication. . Petrol. Refiner, vol. 25,-1946, pp.- 355-366;
Chem. Abs,, vol. 42, 194S, p. 9118.
History and nomenclature of thé Synthine (Fischer-

* -Tropsch) process are traced. ' The ratio of H::CO in

.this process ranges 2:1~-<1:1. “The important meth-

- ods for producing the. water-gas. mixtures are (1)
‘standard manufacture from coke, '(2) manufacture

from low-volatile coal, (8) manufacture from coal or

. - coke by using O, in the steam blast, and (4) conversion
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: ‘ . : . . ) duct to MeOH over a wide
"Of coke-oven gas. with steam, either catalytically or cetane nuwber, but are improved by mixin, ! B & NGER, 'ox, R. E. Mass-Spectrometer Cr:0; will confine the pro : . .
noncatalyticalfy. These meth;)ds, with some less con- betroleum -oils. Some of this fraction was us;gedwg})} 3060- {";I:s of As'ZmAfgD(;Txyxg'en‘-(?oy:nt:uinmg Compounds. range of temperature:é 513;1%5 abs‘ﬁ’f}f:'ff xz&g:gsogﬂgg
ventional methods, are discussed in detail., Under. Mersolate detergents. The paraffin waxes, consisting’ Ana’y on the Fe catalysts for NHs, o

ground gasification of coal by (1) the chamber, (2) of a mixture of normal and isoparaffins with no cycui ’
the stream, and (3) the percolation methods is dis- hydrocarbons, were separated into soft, slab, ang harg - |
cussed in some detail, Synthesis gas can be obtained paraffins by distillation, Dressing, and sweating. Luby,

also by means of the reaction: CH.+H,0—>3H;+CO or cants have been made by polymerization of the olef
CH+CO:>2C0+2H,. Yields, catalysts, and manufac-.  alkylation, and condensation. Fatty acids are . pry
turing procedures are given for these two reactions. duced by oxidation of baraffin waxes, and esterifien.’
Controlled oxidation of CH, to give H. and CO also i tion with glycerol gives some edible fats. Heg

‘ Y Chem,, vol. 21, No. 9, 1949, pp. 1082-1035.
%A‘{mnl catten;pt to a'.nalyze, somé oxygenated com-  Zn0-CR.0: catalyst for: MeOH. a T onia
%;In anb means of the mass spectrometer, using the 2064. LarsoN, A. T. aNDp Bgooks, 192;6 Ammlaos—r
PPu!;dsproyc;edures as in the analysis of gaseous and Gatalyét;. I?fb. Eng.1 C*Pj,en]l_.é"‘:(di)lgb 1926, pp. 305~
% several difficulties were encoun- 1307; Chem. Abs., vol. 21, 1927, p. 802. .
: {mid hﬁg{:«gﬁfg;ﬂfgng evacuation times were neces- Fe, Co, Ni, W, and M_O' have been studied in the
f54 ‘to remove some compounds from the tube, and, - temperature range 450°-550° as NH. synthesis cata-

i o n peak heights .* Ni and Co were found inactive; at 550° W and
geomomical, and eatalysts and reaction conditions ate _synthine ofls were sulfochlorinated and saponified fo ", “JiEeven more serious, s%:?;:ﬁﬁﬁ?gfs 'tihe Sample_indi- lﬁsotfvel}:& gmst active, and at 450° Fe aud & mixture
discussed. Regardless of jts source, synthesis gas “give detergents. Greases were made from oxidizeq. @ - d]ccurrmg in S“"?f,imment was unable to maintain . ,e°pe g Mo, The studies with Fe included a study .
must be purified of S and its compounds. The HG:S is paraffin waxes, Treatment of the Synthine olefing ted that thg T of these difficulties were partly of the promoter action of 16 difficultly reducible oxides

. removed first by ethanolamine, ferric oxide, or other Wwith H: and CO gives alcohols and ‘aldehydes, ang bration. iom?l heated tube and a new trap design.  g4ged singly to the Fe.” Only 5 of these oxides of Al,
methods, and then the organic S compounds are cataly- . . small'amount oceurs as-byproducts directly from: the i gvercome by us élg ith mixtures of MeOH, formic acid, Si, Zr, T1, and Cl, bad any promoter action under the
tically oxidized and removed. Patents and processes brocess.  Miscellaneous - chemicals produced in smalf esults obtaxile 'Wd methylal are included, - In general, i am Th and G Mixing these oxides showed that
for this purpose are reviewed. . quantity as byproduets-are listed, ’ i ethyl fftgmét)i:tn attain the precision and reproducti- ‘when the-oxides are closely related chemically, " the -
2055, - Synthine Process. II. Catalytic Syn- 2057, - Synthine - Process. . IV. Basic Eeo. *‘“’t‘ei‘t’ hydrocarbon analyses. ) : combined effect is about the same as that given by each
- thesis, Including Catalysts and Reaction Mecha- nomics and the Current Situation. Petrol. Refiney," pility " 0. See abs. 2306. constituent. If the oxides differ considerably in Eh‘:ﬁle‘
. nisms. - Petrol. Refiner, vol. 25, 1948, pp. 423-434; vol. 25, 1946, pp. 587—598; Chem, Abs., vol. 42, 1948 . Laxoer, C. . 1949 1955, . basie or acidic properties, the promoter action o
* Chem. Abs,, vol. 42, 1948, p. 9118 Co - p. 9119, ‘ S S LaverEDY, R. See abs. 3 - . 'mixture is greater than that of either f;onsht‘tlenlg zs‘%i)ig;.
Two main reactions take place in the synthine Discusses ‘economics of the process. ' It is predieteq ' LANGLEY, 'W. D ‘See abs. 1488, . Promoters of mixtures é)tczgtavsgnl\;ali’égy %‘; fg talysts:
process, the predominant one depending chiefly on that the total investment cost for producing gasoline LixtN, V. A, . Sée abs. 1789, -+ . and potash-zircon produ ery actly LS
the ‘ratio of H.:CO and the type of ecatalyst used: by the Synthine process with coal as the source of * 9061, Lannixe, H. J., axp CLARK, G. C.- Manufacture 2085. LasHaxov, L. M. [Caleulation of the Equilib- .
(1) 2CO-+(2n+1) Hi> OuHincia 0.0 ; (2) 2C0+"  gas eventually will be $2,500/bbl./day. Steel require.c of Fatty Acids by Oxidation of Paraffins, Hydrogen- rium 2H,+4-CO=CH.OH.]- Acta Physiochim, U. R.
2nH>Co M n B0, Since -the reaction is exothermic - Imeuts are high, and a plant could not be erected speed ation of the Faity Acids at I, G. Farbinindustrie S. 8., vol. 11, 1939, pp. $10-860; Chem. Abs,, vol. 34,
- and, involves a reduction in volume, relatively low * . ily.in an emergency. - With natural gas for the process, .. A~G., Ludwigshafen-Oppau..- BIOS Final Rept. 748, - 545" 633" o
remperatures and elevated pressures favor the reac = it cannot at present compete with refinery methody September 1946, 21 pp;, PB 47,720, .- «= .- tqs. - By.means of the constants of the Beattie-Bridgeman ‘
.. tion. Temperatures range from 375° with Ni or Co " utilizing crude petroleum. Byproducts. will help. bal- ‘As raw material for thé production of fatty acids, . equation-of state, the specific-volumes and fugacities of . ... e
. vfmtals;lstts to iﬁo‘j with Fe c%tais_'(s)ts, and p{%ssurestgary B antce,co,sts,dhog'ever. .- A list .of companies .and organf.— yﬁg;sh;g‘:par'\ﬁihs obtained from hydrogenation of CO- . . the 2H.+4-CO=CHLOH. system are Cmmﬂ?ted“%bﬁxg& RIS
1rom atmospheric pressure to 150 p. 8. i. “The synthesis zations and their. current sitmation in the Synthine . 9 ety . i ignite were om 250°-330° and pressures from
- §As.is passed through reaction chambers in 1 or more process field Is given.. 360 refs. . - e gr from low-temperature carbonization of lign § peratures from 250°-35 P

stages, with or without'recycle of “the unconverted used. ' The average welting point of tlie. paraffins is- -~ oo " Be 3" eraphical method, from the Newton-Dodge

- portion. The heavier products are condensed from the. .- Laxe, & »S'ee,' abs: 2773' 30°-50° and the average chain len:gth'C»-g:gn‘g-;ﬁz? ;< equation (abs. 2355 ')bthgxﬁgﬁlllé?\?;gﬁggnﬁsgs%%%&I{SJS({
residual gas, and-the lighter produets ‘are adsorbed. . : 2055. Lixc, W. A Research iz the Coal Industry'in tion was carried out with potaéis lludnl“ p%r ivens also. - CruOH Me‘foug thg i?le'u gas laws; the values-agree

- on charcoal or in oil.” -Most theories of the reaction - Canada, Canadian_Min, and Met. Bull. 406 ; Trans, Production.and labor costs;and yields ave glven;. als on the bz}sils Pt evimental data of Newitt, Byrne, and’
mechanism - stipulate - the - intermediate formation of Canadian Inst. Min.and 3let., vol. 49, 1946, pp. 51-62. flowsheets. - C o 0 Jell with lt)se 2634%; and of Wettberg  and. Dodge (abs.

- carbides of the catalyst metals. By hydrogenation of 3 methods are available for converting coal into oil: LapsHIN, 8. I. Sece abs. 3763, 3764, 3766. Strong .(abs. 3 s : §

these unstable carbides, CH: groups are produced, but The Fischer-Tropsch synthesis from water gas; the
" there are various theories as to the niethod of .pro- Bergius direct coal bydrogenation ;.and the carbonizg- -
“ducing them. Both polymerization and-hydrogenation ! - tion of coal followed by hydrogenation of the tars and
‘..then occur to produce hydrocarbons -of higher molecu- light oils. " The first process has ‘become competitive
“lar sweight. “Catalysts consist of Fe and .Co alone. or" - with gasoline from - petroleulli when, based on the -

in mixtures with Ni. ' They are supported on an inert -~ utilization of natural gas -as the raw material. It is

N, . ‘racking of Heavy Petroleum  3583). " o e
og%bcﬁgmg;'e? I-}Eéate[(f‘lgfu‘mzes-] Bull. acad. scl. © 9066, Lateeaw, P. N. I‘ossxblhtxe? of Es_i;:;bllrxshér;; tlnx
U. R. 8.8, classe sci. tech. 1944, pp. 42-47; U. 0. P. Coal-0il: Industry in Sguth g.orxca. ’3—}' . South -
C' .Sm;ve;"":Foreign Petroleum Litevaturg,,Tr,a.nsl‘ - Atfriean Inst: En)g,\ 0;_ _9,‘1? 0, pp 239 m.
495; Nat. Petrol. News; vol. 38, No: 14, pp. RZSG L0 Abs.vol. 26, 193"1 ‘p.v,]‘.-£16.4 g e .
;R 2é3‘239' 1946. : ' * ' Outlive. of the. Fischer and the Bergius processes.

carrier (kieselgulir), or uised as all alloy-skeleton type  thonght, however, that the ultimate source of syn- Heavy paraffin hydrocarbons obtained from Cl? and-. . Experimentso lm.\;e sth'\\;noillrileiStggth Afriean coals will'
~catalysts, or fluid catalysts.. 'The- German 'commer. thesis gas will be the lower-rank coals or a char pro- S Roeasi re known to decompose under the ac-- vield 1201350 gal. of petr: - ton. - T
- efal operz'ltion is described. - The various modifications, | - duced from them. The use of .efficient, - continuous g;n(oxfogisézt)e(?lé?'L-enspiral immersed in them, forming - 2067. Oil--From Coal.. South African Min.
' in the process that will produce brancéhed-chain hydre- 7 ater-gss producers, made possible by’ the ‘use of o zas abundant i fins, . This niethod. was used in - . and - Eng. Jour, vol. 51, 1940, pp. 625-627; Coke
- carbons, .aleohols, dromatic hydrocarbons, or CH, are Q. insteiud of air, would be a necessary developmenté - S crgckin'w‘he‘i‘\'rou distillates containing purzlﬂini,ifﬂls‘?w ', Smokeless-Fuel Age; vol. 2, 1940, pp. 258-259 ; Chem,
all discussed_in detail, ‘ N : ..~ The production of gasoline by direct hydrogenation of = - NI : afios ell as heavy resinous:. vovol. 84, 1040, p. 8218, L L o T
L . . - P TR naphthenes and aromatics, as wi L& Abs. vol, 34, 1040, p. 8 ] BRI
" 2056, — . Synthine Process.. TIT. Products, By- coal does not appear as hopeful of success as does the v sgl?stt:mces; “A gas was.produced of & composition ap- In the Fischyer-Tr:)pSCh process, the yield. of gasoline

- products, and Special Topics. -Petrol.. Refiner, vol, Fischer-Tropsch process because of the very high cap-
95, 1946; DD. 493-504;  Chem. ‘Abs:, . vol. 42, 1048, ital costs owing to the high temperatures . and pressures
P o119, s ° B (RN ©oo w7 useds CRecent modifications, such.as the extraction-. -
. oo hece Soesses: of: Parbpy, L€ estr
' Primary products are aliost entirely straight-chain -~ DBYdrogenation 'processes: of: Pott-Broche ‘and Uhde,

Troxi i ith that obtained from parafin =~ 5 S rocessed; the economic
i Howhren e it of o e ey om0, 08 o o ol et e nont
pincs s Jovd, wien the e b richr b com U8 PRI b 5 hat o o aogen
bounds with- e o - o ok

. SS. i$ believ relative costs of pro-

) \ o “hi - g : p . initi y ith-a e it il of g tion process. It-is'believed that relal )

-~ paraffinic and-monoblefinic hydrocarbon_s; Aromatie. | - ;‘tgfvce}; %lg:-\ cgﬁ;g%gﬁ },‘mﬁ,%;? reﬁu;f:o igpf,gﬁr‘s“{gﬁ " 1 sisting eSSent;aIly of uz\phtheuef 'gl}lf)sléafs()llelid X’fﬁ; duction would be about. the same m 1sou§h1~1%£11:1%:1:s

- compounds and naphthenes dre present in only negli- par?iai hy&rogenati on of coulv.for the production of. - ¥ per kw.-hr. that is ha},f_ tEat olt.) n‘)lilq aronmtlgs gives . in Great-Britain, cheaper Taw matéuu tt-mét';m' ¥ thg
gible mfnountsl. The yield of 'ox,vlg;nat(’el:‘%] com;lmunds ~ erude fuel oils and tar acids and for high-heat-value gas %‘5‘ wé!x, wl/lereas 1 clt:ut:;n(l)lk Fl?el oofls ghe yields.of gas : offset by higher "capital cost. Constructi

‘ranges from.almost zero to savera je.: e hydrocar- - B iy ¥ about.14 as mueh, Fr

i its i ; jca is recom-

W e ing smallest economic units in South- Africa is r
.tahre still lower and ﬂuetuntg gxeufglyﬂ(llep?dl}k upon mended to gain data and ex.perleue_e.ltltfe f‘l'st:chir
e contents of resins and carboids in the-charge. process would involve the lower. capital expenditure.

- Ak > .- may do-much toward solving the economic problem by .. - YN
b?’;sl Frcig_u;gg mrhxfedlf‘;:ox_n CH, to h{!%l ases. Slgs‘ © lowering’ the costs - of progduction materfally.” * The
| yield Is e caum pressure’ (150 p. s. 1) yields ™, amount of tar aclds produiced by this niethod is roushly ontents ol . Methanol - Cant- e " the basis of othier ‘chemical .
‘liquefied petroleum gases, 7; gasoline, 38; diesel oil, . 10 times the: amount produced by carbonization,  Bach* 2063; Lapsoy, Al T.. ‘Amwmonia- and Methanol - Gat- .- Its’ synthesis -gas forms the nhction” with, torba-
803 and wax, 25%. None of the processes gives ‘any " fundamental research is necessary on the reactions . - 37 - abysts. - Trans, Electrochem. Soc. vol 71108 DB jpiustries; - Coal mined in' conjycl fon of nthesis
ofls with lubricant properties. Light products 8% - of conl hydrogenation. The production of cokine coals | - | 346-351; Chem. Abs., vol. 31, 1937, p. 3644 ° . Dite is very suitable for the production of synthes
recovered by adsorption ‘on charcoal or absorption m non-coking coals, and the production of CHi, - MeOH ‘eatalysts are reactive at appreciably lower ' gas.” - ’ S e ¢ Potrol
+ ok Restdunl gas consists of : CHL, 30.9; Ha, 180; CO, - MeOH, etc. are also visualized- as possible .develop - - 2f; . temperatures than NHi catalysts. -One of the earliest 2068 . ‘Production and Distribution of Petrol.
»io'at;lco‘f 120'3}’?1;} IS.a;_an% Cthégt_J:E{;L J:“BGZ" The. { Dents. . iR SR RN "5 commercial catalysts for NH; was Fe to g’ihmhﬁ‘:ﬂs " From Coal and. From Impol‘éedtgrgge; Petgg{euélll. :
-heating value o S gas is abou 5—425 B. t. u.per.. e - RPN = L DI such.as oxideés of the ) Met. .. Soc. Sou rica, .
‘¢u. ft. and is mostly burned as fuel, -The CrC fraction = 2059. Laxcr, H., avp MATHIEY, K. . [Progress of Aus added o small % of a promoter such as Jour. Chem. Met. Min " '

4 o1 snetally i H cat- . - YO Y R vol. 13, 1951, pp.
is used in the synthesis of polymer or-alkylate gaso-" .  tenite Transformation in the ‘Undercooled State of ¢ alkaline-earths. Geuerally Sp.e‘ﬁ;‘r’éﬁ' 5'%8554%39 NH: 1951, pp. 207-318; Coke and Go s"‘ ST
lines, synthetie alcobols by sulfonation and ‘hydrolysis, Iron-Nickel-Carbon Alloys.] -~ Mitt. Kaiser—Wil- alysts have o.pera.tlnaf 'iimpi;ltzmction of No with o 385-390, ] : 5 ts of svathesis gas
or is burned as fuel. Since gasoline from the Synthine helm-Inst. Elisenforsch Diisseldorf, vol. 20, 1938, pp- s the only product of the tion of CO and H: are - Comparison of the production costs of sy uspen- :
.proceéss is low in octane number owing to its straight- - 125-134; 239-246; Chem. Abs., vol. 32, 1938, p. 7875 3 but the products of the d‘i“'ff"""c O,T’ﬂ'le catalyst used. for the Fischer-Tropsch process by t{leble?pggﬁsl:d ‘qud
‘chain paraffinic structure, it iy upgraded by cracking . Use of the thermomagnetic method In the study of = . Jumerous, often depending up sion ‘method, the Winkler fluldize "

k . I = . e of Zn0 and AlO;-as - show he costs per
“before use. - Diesel-oil . friictions have ‘a-very high ' steels is'described.” Explains magnetic balance: . 3 Eﬁﬁ;siogiﬁggﬁfée&:gtzﬁ'g mixture of ZnO ‘and ;. the Lural fixed b?ﬂ meﬂf"“ shows that t ¢ costs pe

293793*—54——19
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2084. Lenger, E. [Recording Apparatas ‘for Deter-
mining the Magnetic Tramsition Points of Small .
Samples.] Ztschr. tech, Physik, vol, 10, 1929, pp.
177-185; Chem. Abs., vol’ 23, 1929, p. 5063, :
Discusses theory and possibilities of the instriment

at some length. Curves are shown for Fe at various

field strengths. Of the unusual applications are cited :

Quantitative analysis of an Fe-cementite mixture (3%~

accurate), thermal decomposition of Fe:N into FeN.

*Gives preliminary data on the latter process.’

2085.° - [Equilibrium, Iron-Hydrogen-Am-
monija.] Ztschr. Elektrochem., vol. 36, 1930, pp. 383—
392; Chem. Abs., vol. 24, 1930, p. 4207, -

:Many experiments in which Fe- was vitrified' with

H.—~NH, nmixtures were carried out, and the resulting

nitrides were examined by magnetic methods (abs.

2084). The equilibrium diagram of Fe-H-—NH, showed

four phases, a, v, v’ dnd e representing five divariant

equilibria and two univariant with the phases a, v, ¥
or v, v’ and ¢ as solid phases, 350°—750°. ' The « phase
is a fixed solution of N in a-Fe, 0-0.5% N; the ¥ phase

is a fixed solution of N in v—Fe, 1-2.7% N; the y’

phase. FeN mixed crystals 55%—-6% N; ¢ phase.4.5—

11% N. The dissociation pressures were calculated :.

from the Haber values for NH, equilibrium. The de-

Dendence of the results upon the concentration of NH,

showed that the y’ phase does not form in demon-

. stral_)le amounts under normal working conditions.

2086. - [Magnetic Investigation of the System -
- Iron-Nitrogen.] Ztschr. Elektrochem.; ¥ol. 36, 1930,
DD. 460-473; Chem. Abs., vol. 24, 1930, . 3192, .
System Fe-N has been investigated and the results
-reported, in numerous. ‘magnetism/temperature eurves. .
- 2 eutectolds are reported, at 591=4° ‘and. 650:=k4°," "
with a X content of 2.55+0.1% and 4.554:0.2%, respec-

tively. - The diagrams are interpreted. :

2087, Lest, H. J. [Reduction of Iron Oxides by Hy-

 -drogen .and ' Carbon-. Monoxide.] Schweiz. Arch.
angew. ‘Wiss u. Tech., vol. 14, 1918, pp. 119, 4959,

76-85; Ind. Chemist; vol. 24, 1948, p. 267 ; Chem. Abs., -

Vol 42,1945, p. 4881, ,A -
" This study was carried out in 2 steps: (1) Determi-

" * nation of thé-bést conditions. for veduction in which'
. the action of the gases on pure Fe.O; of ‘varying grain- -

size and porosity was examined: (2) the same redue- -
tion process in the presence of other oxides forming
the gangue and-oves with a low % of Fe.O,, - The action

7 of H: is more effective than'CO, being endothermic, .
-while the latter is éxothermic; it is about 3-4 times -
greater at 800°, but this ratio decreases at lower tem- .
peratures. "At temperatures above 800°, CO disinte- -

" -grates, forming CO: and C, so.that Fe free from C
cannot be obtained.:: The physical factors are similar .
in.effect with both gases.-” Confirmation that H elimi-
nates § and O: simultaneously was not forthcoming;
indeed, the elimination of 0. is more rapid. and that -

~of § (with P). forms-a different process..| The reac--

. tion is-influenced .by the ‘chemical composition and -

crystalline structure of the other oxides present,” but
their effect is only conspicuous if the ore consists of
certain mixed erystals before or during the reaction.: .

+ Under these circumstances the reaction is, thereby, not
- merely slowed down-but'is brought to a standstill,

products being formed that resist reduction.. Proof of

this was obtained by spectral analysis. Reduction is

virtually. total () for ferrites (for example, 2 Ca0.
Fe:03) where Fe is the active cation, while in- other
ferrites it is-inactive; (b) for ferrites.wheve O is-com- -

solely 'with Fe (for example,”

bided. mainly or
FeOQMgFe). Reduction is more or less impossible :
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. .disappears again above 950°.

. Ni catalytically accelerated the decomposition of CH, .
A decrease 'of initial partial pressire of CH,.and an.

" 'The relation between velocity and temperature is ex-

- Carbon

. polished.

. decomposition of CH.,.

-2090. LEIDHEISER, H., JR., AND GWATHMEY, A T. -Se- N
lective Deposition of Carbon on-the (111) Face of'a' " .

thé bresenée of intermediate .crystals (8i0Fe) o
(FeOAls) where the O: belongs not only to (FeQ,) 6
(Flelo.) groups but to the (8i0,) or (AlQ,) groups ag
well. . - .- A
LemusH, A, G, See abs. 1670. i ¥

2088. LersusH, A. G., AND BErco, G. Y. [Reaction of
Methane With Water Vapor. 1] Jour. Chem, Ind
(U. 8. 8. R.), vol. 15, No. 5, 1938, pp. 4147; Chém,
Abs., vol. 32, 1938, p. 7698. . i
Dynamic studies show that when a mixture of.(y

and H:O is heated for 1-8 sec, no G is formed b

800°, but when the mixture is heated under statie

ditions for 0.25-6 hr., C begins to form above 750° g

Increase in the amonx

of excess H.O in the mixture, decrease in pressure, ang

the addition of Q. decrease or stop C formation. Thege®
facts are explained by assuming that in a chain rel
action CH, decomposes to CH., C-H., C.H,, C:H, and
finally C, and that each of these compounds reacts to'g
greater or less degree with H:O to give the final stable

products, H., CO, and CO.. - :

2089. . -[Reaction of Methane With Water |
Vapor. II Velocity of Reaction Between Methane
and Water Vapor.]” ‘Jour. Appl. Chem. (T, §. §. R.),

. vol. 13, 1940, pp. 1003-1013 (in French, p. 1013);
U. 0. P. Co. Survey Foreign Petroleum Literature
igggx..uar, 14, 1941; Chem. Abs., vol. 35, 1941, p,

[

Kinetics. of -the reaction of OH.-with water vapo
was.investigated at 700°-1,050°. The initial stage of
the process in a quartz vessel proceeded homogeneously
and unimolecularly. ~ Refractory clay and, ‘especially, "

increase of an excess of water vapor also promoted
The velocity of CH, decompost-.
tion diminished considerably with the formation of H,. .

pressed by K=2.,3X10° ¢-**/RT per min; :

Nickel Crystal in the Catalytic- Decomposition of
. Monoxide. . Jour. -Am.; Chem. Soe., vol. .70, " :
1048, po1206.7 - e e T K o
Single crystal of Ni.was carefully machined to a--
spherical shape and mechanically and electrolytically -
Previous studies have shown that this treat-
mnent. produces’;a “smooth, strain-free surface jvhose
crystalline orientation is the same as that of the bulk
of the crysfal.. CO reacts with this surface and de:
posits C only on the (111) planes. The authors sug -
gest that this-specificity of the (111) plane for the

- reaction is due to the'fact that most of the atoms of -,
' the ‘basal plane’ of ‘graphite can'be made. to coincide -
“with little distortion with those of the (111) plane of

‘.t LEIPUNSKIL, O. . -See abs, 65.- I N

2091, )
Content in Natural and Syuthetic Soft and Hard =
Paraffins.] " I. G. Farbenindustrie A.-G.,-Ammonia .

- Laboratory Rept. 1613, May 13, 1939: FIAT Reel

. R 19, frames 6723-6740, PB 73,504 ; Meyer Ttnﬂ_SL,-,
PC-S-1V," Wax Oxidation, vol. 3, 1949, ‘chapter. 56,
pD. 49-56. : t . - k
JMethod has been developed by modifying the Schaar-

schmidt reaction with SbCls that permits determination

of -content:of isoparaffins in soft and hard parafin -

- (number of G-atoms about Ci—Cxs) within an accuracy

(@) In the presence of mixed crystals containing ferric. -

-or ferrous oxides in swall quantities so that the groups
(Fe0,); ' (FeO.), are surrounded by crystals of alien
. cations, for example -(Al, Fe).0;, (Mg, Fe)Oy (b) in

of 2-5%. . ‘The isoparaffin content was determined by

the new method in many natural paraffins, as well 85 .

" in gatsches and paraffing from the Fischer synthesis

(at - atmospheric and . at medium pressure).. The
paraffins from the medium pressure synthesis .showefiy -

LerrHE,. W. . [Deterimination of the Tsoparafia™ . -

7

fons and are, therefore, especially suitable for the
reparation of soaps of slight odor by means of oxida-
on. The method thus offers & definite basis for eval-
ating parafins with regard to 'their suitabllity for
he preparation of soaps and edible fats.

}:2092. LELCHUK, S. L., BALANDIN, A, A., AND VASKEVICH,

LITERATURE ABSTRACTS

, a strikingly lower content of branched hydrocar-

. N. [Skeleton Catalysts and Their Application in

rganic Chemistry.] - Uspekhi Khim., vol. 14, No, 3,

1945, pp. 185-212; U. 0. P. Co. Survey Foreign Pe-
troleum Literature Index, Apr. 26-May 3, 1946, 17 pp.

Detailed study of alloyed and especially the so-calléd

b skeleton catalysts is needed, which may indicate new
onditions for carrying out known reactions and help.
“in developing catalysts for reactions that have not been -
ffected. In this comnection, the literature on the

bject is reviewed, quoting 187 refs. The characteris-

cs of these catalysts, methods suitable for their prep-

: ration, the-connection between their structure and

b1t

wt

S

5

|

5

2l

(Erh004. ¢

: 1L Is required, and th
318 less than 1 hr.

2094a,

ir catalytic activity, and the field of their applica-

¢ ility are discussed. They have been used successfully
‘in hydrogenation of several types, dehydrogenation,

s disproportionation, isomerization, cyclization, dehy-
dtion, condensation, and oxidation.

s are formed, which further interact to form -hydro-

arbous. Research-on the methods of preparation by-
‘Fischer established that extensive leachingisfavorable-
r the activity of these skeleton catalysts for - the .
process in question and the most active. catalysts con-
tain Ni. Co, and Si.
at when a catalyst of this type retains 49 Si, not -
;removable by:alkali, 1
ently formed, aiid the assumption is justitied that the' :

_Tsuneoka and Murata conclude
. molecular .compound is appar-

mpound not affected by

leaching in the synthin cata-
st is CoSi. . .

Catalytic

Fats.] ~ Génie ci vol: 11

British Chem. Abs;, 1940, B, p.

: Lr:ox'rownsé‘x;:w. See abs. ,15?742..“
LePErsox, M. See abs: 2889. - . -
.LepeTIT, G. See abs. 3052, 3053
LeRNER-STEINBERG, B. - See abs. 3579.

" LE RogEN, .
for the Estimation o
Hydrocarbons, and Nonaromatic Hydrocarbons "in
Certain Petroleum Products.” Am. Chem. Soc., 117th
Meeting Abs., March-April1950,B,p.1, . - :

Rapid chromatographic method. is proposed for. the -
2Nalysis of various hydrocarbon synthesis products in
terms of the following classes of compounds: Oxygen-
containing compounds, aromatic hydrocarbons, . and

Oharomatic hydrocarbons. A sample volume of Q.5

Lessivg, R. See abs. 1287,
Lg TrOMAS, A. ANp Mogrer, E. [Slow Graph-

contrast to Fischer gatsch obtained without pres- -

In the interac- -
on of CO and H., formation of CE, must be prevented:
Lpy maintaining conditions under which free CH. radi- -

2093. Lesace, E. {Synthesis of Fatty . Acids: by

i¢ Oxidation of Heavy Hydrocarbons: Their.

Application ‘to the Manufacture of Soap and Edible

3, 1;)39, pp. H13—4175
63. - - ..

Manufacture of Soap and butter from -coal consists ...
of making fatty acids by oxidation-of the heavy satu- -
rated paraffins obtained in.the Fischer synthesis and
then saponifying them to rield soap. = A general survey: -
is given of the constitution and: properties of. the fats’
and acids; and the process is traced by means of a-flow
dlagram.. The applicdtion of the synthetic fatty fcids. .
to the production of edible fats is said to-have been
izaccomplished, but no. details are given of the method
%é,or its cost. = . : o - v

e time consumed in an analysis ‘.’

tization at Moderate ‘Temperatures.]. Bull. assoc." "

. 2098.
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tech, founderie, No. 9, 1932, Suppl. 20-22; Chem, Abs., .
“vel. 27, 1933, p. 691. . - oo
Prolonged dilatometric tests were made on Fe con-
taining total C 3.5, 8i 1.57, Mn 0.71, S 0.10, P 0.58%.
Examination of the structure and mechanical testing
shows that this Fe is susceptible to graphitization at .
450° after it is maintained for 700 hr. at this temper-
ature, while its properties were noticeably changed.
Howerver, a dilatometric test made in the usual way
for a short time at temperatures <690° did not modify
the sample. - - : P
2095. Leva, M. Heat Transfer to Gases Flowing in
Turbulent Motion Through Packed Tubes. Ind. Eng.
Chem., vol. 39, 1947, pp. 857-862; Chem. Abs., vol. 41,
1947, p. 4972, S :
This has been investigated for: Reynolds* numbers

. larger than 200. From the data obtained a dimen-

sionally sound equation is developed, which holds very
well for pipe diameters ranging from 0.622-3.1 in.
Heat-transfer. coefficients were measured for air, COx,

" and'N:, ‘and the equation holds true in all cases very.

satisfactorily. % (film heat transfer coeflicient) was
differentiated with respect to D, at Dy (packing di-
ameter at tube diameter)=constant, and 3 maximum
coefficient was predicted and experimentally verified

. Tor D,/D;=0.150. The effect of the Prandtl group upon

b is discussed in detail. - The effect of voids upon & .
was studied. - It was found that no coordinated rela- .
tionship between % and voids existed, . | N
. BElutriation .of Fines From Fluidized
Systems, 'Cheni. Eng. Progress, vol. 47, 1951, pp. .

Some fundamental relationships between operuﬁng
variables and elutriation from fluidized systems are

‘discussed. : Special attention is given to fluidized beds,

such as Fischer-Tropsch catalysts. < The simplest type
of systems was investigated, those essentially com-

- posed of ome coarse and one fines component. Rates

of: elutriantion could be expréssed by way of the law -

.governing. lst-order 'chemical reactions;: and- typieal:. "
‘rate-constants.could be calculated. | It was shown that. =

the rate constants are related to such. varinbles as

" linear gas velocity, size of coarse and fines constituents, -
material density, and bed height. . The gas velocity was ... -
recognized as a systenr driving force, and an’analogy

" was.suggested between a syStem’ of fines in’ coarse par< -

ticles or solutions. .The analogy -was. extended fur--
ther; and it appeared that concentration conditions -

" in dense-phase and dilute-phase fluidized systems could - - -

be related by-a’ modified form of Henry's law..
P = .- See abs: 3080, . -

© 2097 Leva, M., axp Crowsrr, J. H. Heat Transfer

Ami. Chem. Soc., 111th Meeting- Abs., 1947, p, 141, =~
Revielvs previous-work in field. Actudl experimen- -
tal temperature distribution data through.packed tubes

Through "Packed Tubes With. Chemiecal Reaction, -

B give coefficients that agree with those calculated from -
: | o 7~ equations 1 and 2 for heating and cooling, respectively,

L., ixp OwexNs, M. L., Method .

Oxy Compounds, Aromatic ™

and in which the use of the logarithmic mean temper-

ature difference is employed. , Heat-transfer data ob- . . :
served with a typieal strongly  exothermic chemical . .

reaction taking place in the catalytic tube are pre-
sented’ and compared with coefficients estimated by
means of the cooling correlation given by equation 2.

. For the range over which the heat-transfer coefficient-

correlation was meant-to apply—that is, for modified

Reynolds numbers lying between 200 and 3,500—the = - B

agreement between the observed and calculated values
is'in the neighborhood of 10%, the ecalculated coef-

/ficlents beihg the lower'and more conservative values. .

This agteement Is considered to be close enough for
design purposes and for the general overall estima-

tion of the over temperatures in.catalytic reactors.. .

Several possible explanations are given why the co-
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: eﬂiments through the catalytw renctor should be some-. . that a hed of fine attleles wust have a certm 1 I‘EVESQUE' C L Oxo Reactions in Industry. . - Emphasizes sxgmﬁcance of the possxbxhty of genersit- _ -
what higher than the values estimated by equation 2. .= mum voidage befoge ‘fluidization sets in. Tln: e ¥ Chem. Eug. News, vol. 28,1950, No. 45, p. 8881 ° ,fé‘g both gas and oil from coal by alsyntli)etxc et
A new concept of average distance of heat travel and  mom fluid voidage has been correlated With the effec. - paper presented at the October meeting of the Phil- ke complete replac;t;l:ﬂxty of nattjurb gafhtybssin etshs :

" a criterion for the efficiency of a tubein the removal . 'tive diameter of the bed particles for the varion sdelphiz -and ' Wilmington  Organic Chemists Clubs. .. 835 at'a cost that might easily be brought helovr the -
of heat are introduced. . These may perhaps be useful . .shapes considered.. With the minimum fluid voidagg. | j The industrial use of certain Oxo reactions and their .delivéred cost of natural gﬂfs ﬂ: nj::any ilreait% r:he

 for consideration of heat flow through tubes of shapes - . available and the pressure-drop las describing flow of * fechanism were discussed. Certain guées If(g:n the ad- ﬁ;‘gﬁ'g t’iﬁfrﬁ’ﬂ‘ﬁ?&&fﬁ&ﬂfe t%ail)g 1: o cosn sui
other than those of the conventmnal circular cross ' -fluids through packed beds, the onset of fluidizati £ CO and H to unsubstituted olefins were® oo R o il development of these Synthesis proc-

section. . “may be predicted. Interpretation of the data A (1) Isomerization of the double bond, if
2098.. LEVA, M., AND GBUMMER M Heat Transfer to - Mitted the definition of a-fiuildization efficiency, Wlll)::! b sible, genetally accompanies the:hydroformylation; ?tslsifcwxﬁ&nratlhe : ex%rlgxyf:oaln:)e p;:gg u(}:st:;gu;);‘. safrﬁi
Gases Through Packed Tubes—Effect of Particle , Ay perhaps be used as a criterion for the quality ot B (2) straight-chain olefins give 40-60% straightchain Fischer T e processes 18 in 5 sense economicall
Characteristics. Ind. Eng. Chem., vol. 40, 1948, pp. - fluidization operations. Correlations have ‘been ap- aldehydes, and 60-40% of other isomers, the e-methyl . iot ‘El 1‘0?]8 " proc the z . dxntant poiviing Y
415-419; Chem. Abs,, vol: 42, 1945, p. 5281, © - “plied with good results to mixed sizes up to 5 individual . tne predominating; (3) addition of an aldehyde group . ou e question in the not dis :
.components.. The slugging behavior of fluidized beds f' to o tertiary C does mot oceur, Lo quaternary C atom 2108, Kinetics of the Reactions. of Steam and .

" 2099, Leva, M, WeINTRAUB, M., aND GRUMMER,: M: was considered, and an attem : - da: t -
4 4 . pt wis made to co; found; :(4)- addition of an aldehyde group a jacent - Carbon onxide ‘With Carbon. Chem. and Eng, News
]Pieat: Transmﬁssxon T‘l’lroug}: Fluidized Beds of Fine . ' glygring pomts 2 typieal problems illustrate g}fglgte b & tertiary C atom is strongly hindered, but may ., vol. 25, No. 39, 1947, pp. 2815-2818.. - """ '1 ‘
art;gé.esmzc em- Hng. o Eress, vol. 45, No. 9, 1949, plications of the new correlations; 1 demonstrates that cur to 4 small extent; (5) the tertiary C atom does’ .. New fuidized powder technique for the effictent com--
- PD- | . the correlations are also valid for the upward. ﬂow ot ot hinder seriously if ‘he double bond is in-the 1, 2-- . bustion and gasification. of coal is"described’ in the’ '

~liquids through beds of fine particles. .~ .. . sition; (6) addition of the aldeliyde group adjacent - - . | W
- transfer coefficients through fiuidized, beds in terms . - '2102. Leva, M., | GrUMMER, M., WEINTRAUB, M., AW ?f,’ a quaternary C does nof occur.. Several examples =~ - g;ﬁt]ga? eﬁ%}nﬂggegtslspgsdggmb?egh %%regnflifp%it
of chardcteristic finidization variables., The study . . Sroecw, H. ¥, .Study of Fluidization of an Itoxl: are given of reactions’ that have been.run,-together ' i ioune at the bottom of the retort, is subjected to air-.
- was made' in tubes’ of 2- and 4in. diameter: with ' Fischer-Tropsch. Catalyst. HI - Chem, Eng. Prog. with products ‘and yields obtained. ~‘The mechanism . pna'gteam and converted into a mixture of CO-and Hs o
_;-round sand, sharp sand, and an Fe Fischer—Tropsch .. .. fess, vol. 44, No. 9, 1948, - 716 Ghem Abs of the Oxo reduction is believed to center around Co' pogds ™~ Combining with O: in the air, CO: is formed, =
; catalllystI(Fe;‘C:).) 1;1 thetpartlclei ilzetgan;eiof g()()—lOO L ovol. 42 '1948, p. ‘957 L ‘earbonyl or Co’ catbomumh hydride. . qz the1 actg}z;l S0 heat i evolved. In the upper part of the retort the o
.- mesh, In attempting to correlate the data, § equa--. "* mgrfier flnidization cotrelations,: base 71 catalyst. ‘The renction mechanism.must explain the . g0, ang heat encounter more C, in the form of pow- '
hggs were developed, the-last of -which, 2==0.35C;" - jentel work with silica-sand beds ng bf‘xgﬂ; ge:igv?e%: g fact ‘that _the formyl group. always goes on-fhe 1east . . - dereq coal and steam. - 3 important reactions then take .
. G, 'in Wwhich & xbeexpressed in B. £ u./hr./sq. £6/F°, New data, observed during the fluidizition of & typical substitnted C atom, and, except in the tase of Styreme, - piyee.. quring which heat is absofbed, while the’ CO:
: g; u(xl Bt 'uu/Ib ./F° and. G, in'1b. /sq. ft,/hr., Pepl“e,sents "< fused-Fe  Fischer-Tropsch -catalyst, are. presenfed the formyl group always appedrs on the ﬁ; carbon of - i transforned into €O and Hi. :Rapid and even heat
"‘the latats“ 1f1ﬂ:}m accuracyy (:fl-lt-i (;r 7:;1 ¥ 1tgm ‘ aterial was considerably- more: irregular then N —unsatur'zted compound o T distribution is the basis for the success of the method,.
3 the bméll o o ?:hexperxmen al data, it is'shown that o nixtures, .comprising: compo- - 'compared with. the- older processes in which heat ig'- ‘
. the bed-heig] e concentiation of solids in the bed: 32355 mesh, were. inves- 1 Udiffieult to confrols A great’ advantage. of fluidized ..
(state-of: expunswn), the -density: of the-solid phase;- _.powder téchnique-is that ‘a1l grades of coal can be,used.

Equation is derhed for: the ealculatxon ot heat-‘,'

and the vessel diameter had no effect ipon heat trans- that th i g L SR S - - T
e new data agr: ed with the correlations-bas Other advantages are: the reduction of' operating diff:
. ifier.d Ittis coln clucggd MIS!O thélt th%g‘be %‘“mite‘i aﬁfgcts *. én/the expenmental work with sand beds. swhen propi(: ‘neé 3 e culties owing to elimination of excessive temperatures;
g 1ﬂxza 1ont esst dan an eent 1evel ,.wm;]mg on. . . ‘the. greater irregularity of for the production of =% “prevention -of ‘slag formation ;- reduction of unburned
he equation to-design of reactors utilizing the fluid- the particles ¢ ‘application of the : etergents, synthetic: lubmc nts, and plastxc;ze <27 fuel’in the refuse. and in handhng both' the..coal fed

ation technique is discussed.  Chanpeling has. a véry .
’ . also. of -great. ‘value '4s a- method for synthesxszr 7+ and the ash removed by the fluidized powder techmque H
pronouriced effect on heat tramsfer.. Absolute particle ' Jyciher-Tropsch: operating - data.” "The-importance of + | e 3 gfrhe method has ‘been’ principally used:i high conversion.withi 16w .CO: and undecomposed stearn

- size and shape.are consxderablv more xmport-mt than ;- correct Sl i . o
R z : ‘evaluation- of:"the hysxcal roperties of the X : E ze-alcohols from petro- in the product; a definite, though limited, xmprovement B
size distribution “in mduciug ‘channeling. - .7 - eaction” mixture. was . stres’;ed in tllx)e Epphmtmn of g a) i by in thermal effieiency ;. and the reductmn in-tar forma-

tion and-its complete utilization.: The-most Serious . -

2100, Leva, M., Gmmm-:rc. M., WEr\van, LAY ) 9 i In (:onnectxon with process’ caleula:
- POLLCHIK,.' M. Introductlon to- Fluidizatio sithple’ ving prob-: . - New Jersey, 1§ operating ) : mitation of thie gperation is its relatively low.capacity ;
Chem: Eng. Pro«rebs VOI E3 1‘)48 pp. 511-520. ! ras. : ; ture of heptene: is ] , this Jimif is:set by the gas xeloext_y -which cannot be-

! ~Couute1ﬁow ‘and cogravity 6f air;] CO., and -H Standqrd 0il Co. of Indiana an allowed to-rise to lev els_ above.those necessary’; for good
; Fluctuntxons’. in- the " gas: vélocity . mus

0V

-~The Rohm and’ Haas Co. . is opemtmv a pxlot ﬂmdlzmou

through beds composed of’ round and sharp sand have'
been investigated. - Countergravity flow does not diffe : ' ) plant to. produce ves. of 3,3,3-trimethyl- - also be: Lept ‘to’a minimum.* One of its first uses- prob
~from. cogravity -flow ‘as long :as’ o bed expansion’is rol. D TAT=TE2; ; : hexaldehyde from d sobutylen 1 £ ing of better and cheape

. ; - irposes.. ‘The productien:

experienced.. Correlations” have,;been’ developed- that/ 2, 7. . *tion-to, produce Cs 2 . I3 D ¢
pernit :the preﬂlctlon of the .finid. yelocity . necess: 1 5 ; k : ve the shortaze of 2-ethiylhexan “S¥D s gasfor the. Fischer-T'ropsch’ reaction will .
expand -a’bed-of:sand ‘ander ‘countergravity flow Is 1t, by some modification of this method.:
The ~ame apphes ‘to-the ynthesxs of. combustion gases.
ol .

conditions. ‘Correlations. include -t shape factor; and’
typical photo"mphs of.the" varioug smes and shapes of’
sands arve plesented to. perm1t comparison of any ne\ vma cond ctmt sphérical;: N

mﬂtermls avith those tested.” Inthis.was is : rxed ?{om f,‘mﬂ’ 61 Sd s‘.”-‘”thrj_‘hem;isfﬁgi‘g
lieved the appr oximate shape £actor of new and stmilae 5 E d'. Reynold’s

nigterials: maty be determined satisfactoril The equa-

tions  presented: apply.‘also: to -mixe 3 ‘zeneous‘equatio +

provided the effective diameter of the mixture is evalt tr;‘nsfey c?,emé “ai ie. phvsieal Dre e - - - R % ; : h fact ni
i e + ; N N s be £ som ot t ¢ factors gove bi}

ated,according to the rule suggested The most-com- The- cogffici q : E fon 3 if G S . y d ¢
plex met\;re u%vest;)gated was, cgmpo d of 5 individual 1 ; -uXperimen ie s, is. Of. M “from: GO JH. -under high
eoniponents. It is believed-that-the correlations appl ‘at’ tuber dmmetel) and G onst'mt aud 4 mpximim ed: L
:(l:sgbwltgl "00(} ;lesgltzs :0 moTe-complex mloxtures: heat 'transfer. coefficient: was ple(hcfed for D;:D oo o y tlsscx}:'iies sggge:&%nis(%: &5}0&:& high p‘mt may tea
tibes:typical fnidization' phenomena In and Dot erified experimentally.. . The heat- ranster . B § or: he yields: of liquid hydrocarbon fare ot C(};mm;n% n?réﬁﬁgﬁﬁig o%re(s]gurg

deter 1 . ith gy
rmined for CO. and.correlated W btained at-257° -are of the'order of maghitude of - Yet composed of mets;lhc xldesd oridn th
) cntalyst of :medium_aetivity prepared from the ‘oxl e
gf:o?&goégggc:xggggg{;?elgssr:a11 qunnst o g . of.Cu, Zn, and'Al; it is possible to reach nearly: 1::heoret:;-
: ; . hydrocarbons ate formed: ; The catalysts become Jess' cal con‘viers;onog egzngéﬁf e\g)(;no 2?19 pégf“ﬁ%;g’ p(g’m
. Fllxlndanéeritul corgelagious for ‘the” ﬂmdxzatlon of g, L ‘Br WEINTRAUB, M., GRudaER, M, Pomil i . active if’ reused in several consecutive. yuns.. If the m:; %:I;r I;a l?ut tgh = amountpofyCO cousﬁmed ind OH:
small particles are developed from.experimental-data. . Storcm, H.-H: Fluid Flow : Throug . R experi tments is use d may reactfons L 0 e e
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The experimental work was carried ont with round and . d-and Fluidized Systems.. Bureay of Mme f . able to MeOH, formation,, The .catalyst in .question.-

“ sharp. silica sands varying in “size from- 0.0150: : Bull 504, 1951, 149 pp. : - S . . -
" 0.00202-in.; effective diameter. ' The floi of air, COs, . Correlations Were developed hat swould be suitabl anm’ . Sge abls). 332§'2 3653. - appears to be most active at 1°“":‘? tempgmx.lture ”S‘;g
and He through beds of these particles in a'2.5-in. and "._for the design of equipment in which-fluids are brough EVINE e abs : suffets 2 'permanent decrease in activity whe emi

4-in; -tube was investignted.- A distinction is: made be- 2107, LEWTS, W K. - Replaceability of Natural Gas ‘higher temperatures. . “Also the catalyst 15 sensit ve

‘into contact with granulur matenuls as in the Lschel‘-

‘tween expunded and ﬁm(hzed ‘beds. Tt was found "“Tropsch pr:ocess. . ' to polsons,
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