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pressuro. viaaueln nay be éalculated from tﬁe obéerved voiume of gnu‘i‘{
'leaae& from @ .vessel wiich has been nressured to o definite degreo. l.)

SMTION 9.

“ Homos, Mar. 25, 1937 appaare to have had ﬂs orig!.n in the qu
a8 to whothier - -catalytic polynerization of pentenes and hexenos in admizt.uro
‘with other olefing was covered by patento .and is- patentable. .The writer
oltes 1iterature and patents to slow that tide subject hss beem known; nnd
adds idp opinion there remain opport\mitiea for:patenting. apaciﬁ.o ‘appli- .
cationa end varistions of ‘the process. (7)-

_ -Tis- appears to be-a: eondensat:lon of-a report frm tbs Knaor m1helm
Institute for Fuel Research, probably in 1938, Kogasin I is very suscept~.
ible to perozido formation in etorage, with: attendant ‘Jowering of the octeme .
mmber. The addition of 0.0015% naphthol, hydroquinone or pyrogallel im-
parts stability for at least a year.. Tho addition of wood tar distillate
in apount of 0,025 gave stability for 3 months. ~The prompt sddition of m
aleohol to the material. being placed in storage eagens the danger of perox-
1do formaticn, tut alcohol alons vill mot give stability for more than 1/2
‘year, " Patents axe dted on’ the use of ‘inhibitors in motor fuel. (8)-

_ Report. tiar, 29, 1939 daala wi'bh polymerlmtioxruamg e0ldd phoephor!.c
acid eata‘l.ya :‘!ln'eo prinoipal Btmlieu me mdm '

i Polymmiution °§ ﬁght naphtga. S 03-0
" Polyerisation of light liquid tvdrocar
< cmm.nnuon of oharge stooko a8’ 1n (a) (b) wl.th vlthont the ad-

dition of othylm




1 other imﬂa, a low B
produced’ muoh material’

A mphtha v!.t.h Mtiel point 25°, end point of 760 ‘and en olefin con=
mt of 84% wag subjeoted: to polymerisation at preasurea ‘between 1 end 10
_ atmosphores, temperature of 150 -.250° and with a threefold rango of. thrue
put. - It was shown that an moreasa in temperature or pressure or a de-
crease in thruput veloolty incressed the. polymeriaation. Tnhlea T and I
:I.nuntrato the effeot of operat.ing preasura. -

Mght Gasoltne E. P, -80°
Polymer.lzed at 200°; throughpnt rate 250 ce/hr.

(atmospheres) ©  (#)  (over 2009) 35%5
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: mght Fraotion (20 - T0°).
which hmrbeen “subjected to polymerisation &t 5 atmosphm'ea
-and-200°, ‘throughput ‘rate 400 co/hw. gave a K valuo ¢20.
It-48:n0w. nuhjscted to po)qmnrlam.on at. 200° md 'ahrouglmut
rato 250 co/hr o .
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more material per wnit of ¥
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‘removal: of gun and resin-forming eubstancos.  Two-stage polymerisation:
was believed advantagoous only whem Shruput ratos above 2,000 ee per. hour
vere useds below this charge rate simple processing was bests . .

sation was-condustedat—

ont edvantaze ofigﬁmteamammnemnwtomma

A% o very Hgh thrupy .
botling-above-2000-wun-forned-than-vhsn-polymerisation-wa
nornal rates.and. the. dogre of polymerization wns higher. -
Q_nyarocarnon .

- Polymerization of I4sht Liax

The clarge stock consisted of €04 C3H4-Oyig and 459 Colj .Intho...
first, garles, constent conditions of 200° and 100 atmospheres wors employed.
It was found that the conversidn of C3g and CiHg varied dnversely with:thru-
put ratos the polymerisation of CoH; Wma irregular. A socond sories at 10 -
atmospheres. pressure showed even greater effect of thruput on dogree of
polyzerization. Raising the pressure at lower thruput rateés inoreases the
conversion. The octane number of all the polymer gasolines made from light
.hyérocarban charge_was 96 -~ 98 _(research mothod)..

Lo g _(age
ad@itiomofgzgé

" A 11} mdxture of light naphthe end 1ight liquid lydrocarbon was subjested
to polymerisation in a bonb, and C/Hg in the 1ight gaseous oharge was
" 43%. . Thoy polymerized in the mixture as though they were alons. Fo appreciable
,change in tho 200° point wag effected by ths use of this mizture; for example, -
- with gevere polymerisation (924 conversion olefing) the volume'was 86%; while
at nildor polymerisation (23% conversion of olefins) the parcent.-boiling at

vith edditicn of O, _ ‘ .

“of. olofins occurred in tho usual mannerj the conversion of Coly, was ap-

‘preciably loss, although increasing as the C3 polymorisation inereages. At a
 point vhere about 907 of the C5-0; was po]qmcgrlsed,-'abont 167 of tho Gz, was

roiymexs
without
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unit, and 1t wes found that by employing marrow reaction tubes it was pos-
alble to put through five times the volume prescribed by UOP. vithout :lgo
conversions below 904, :Ths temperature preseribed by UOP wap 190.- 2059
‘by inoreasing this temperature to 240~ 250° a ten-fo overall’ zation
vag accomplished with conversion not less than 80 = 85%. " The strongly exo=
—themio-mctionwdidvmvcauae-anymmung-in-thamtion«ohamberrthem
hoat being distributed throushout the tubo by the high veloeity of the materiel
being proeeaaed. (6)

“"Reovievier's notes Thia ‘work ‘on'polymorisation presents’ almost notiing
pew to American Toolmology. The employment of polymsrisation for: mnufaoture.
“of aviation fuel blending components is not-discussed and all: the ostans
nunbers reported ara ‘believed to hive been mada upon’ mtwdrogenawd mater:lal ’

SECTION 12, W

__Memo. Feb. 13, 1939. The text (2) descrlbea the laboratory- preparation
of igobutene by treating “trimethyl’ carbinol with hydroehloric acid to form’
:l.eobutyl chloride, This latter was then deconposed to- forn’ 1eobutane.

~ Hemp. Jan. 16, 1938. It was. posaible fn eomrt 65-'}0% of oleﬁns 1nto
aleohol and the writer belioved that in eontinucus large scale equipment
80% aloohol yield was possiblo. - About 14% is eonverted to naphtha or
Mghor polyzery the rem:lnder of the olefin passes through unchanged. The'
~process depends upon the abgorption of tko olefin in concentrated: gulphurie .
"acdd and subsequent deeomposition of this eddition product. It is not belioved
To have nnvel fenturea owr m'actlce uaed 1n thla cauntry.

m produotion of dia-isopu-opyl ether depended upon ths reaotiom
() Co + B0y ———>" C5RB0SE + BY
ﬁ k “*”3‘ * m%’z \'m_‘%’z“

of. 1Jgﬁmﬂﬁ as \car b;h 2&:“” ‘ ‘ m mm b’ ap large’s

his increases ‘the yisld of sther)s
wm tho sateriale’ und«ar ST iong the adda.cton of 0.5-19! 2505 tn
"E 2014 suppresses. pﬁu 20wy '
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i vdated memow(38) probably-covering-vork-in-pummer-of-1936:—Con=-
$inuous’ eountercur: ] for ..

nuous: countercurrent-absorption-vas explored, -using. several means:for ...
Mepereing the hydrocarbon into acid, sueh as the injeotion of hydrocarbon
‘g6 fog or as. small bubbles. Apparently the contact: time was:too short -
bocause of ‘tho agzlomeration of the hydrocarbon, and this type of abgorption
was abandoned in favor of batclwlso treating in which dispersion of the asld
ond hydrocarbon phases depends upon stirrers. -Using temperature about 300,
Tenidence tims about 1 hour, 5% HpS0; and an acid-lydrocarbon propovtion -
of 111, the cno-stage absorption of olefins wag. about 75 - 80%; two-stage.
processing gave about 95% absorption. . The polymer gagoline production from
charge stook in which the CjHg - C4Hg proportions wers 12 was about 233

oven when dilute acid end chort absorption tine was employed, . It was con~

cluded- that -the necessary-reaction time. ig.dependent .upon_the intensity.of .

ptiFring, temparatire, concentration of olefins and sulphurio acid. The re-

generated aoid was e somewhat better sbsorption medium than fresh acid. A

ttgp: h:f_mb'bt:om apparently equivalent to a turbomixer ‘gave results parallel
80 abovd. ’ '

. The reaking down of the: acid-hydrocarbon reaction product was studied
both in bateh and continvous units. A congiderable emount of poly gasoline,
presumably highly branohed, conld ‘be. hydrogenated to an octene number of
about 96, A - R - :
. Perhaps tho rost enliphtening part of this memorandum 48 the. specifica~
tions written for o plant to treat L} tong/dsy of hydrocarbon, having an olefin'
sontent, of. 44%. . Tt may_be prosumed that thls specification embodied Ruhrchemio's

* prousure, 15 - 20 stoosphares) operating temperature, 40 - 50% batoh
processing 2 hours on _qgegm;"'m.sulpmzio-aoiqi.- L

Ratex DeCoNROBLLAGR

‘, mmmtpmci about 16 hours - dally ‘l.n w!:ljgh ths| obargo 48 1350
ka eoter per bour end 1875 kg B80;s The produst ia 350 kglpuro alcohol/le,
'('%Wm §e me’%iw ‘and 2500 kg 25 ~| 0% B0, The’ decon-



.naphtha 1. neutralimd bym
in conventlonal equipment.

Memo. J\me 2, 1939 .om conference with. Rholnpreussen on alaghol gynthesis, .
Alcohola ‘had been proposed as ‘compononts of. fuel; but: objeetion had been. miaeﬂ?-

‘beeause.of ‘1ow heat. vaiue, poaaible ‘corrosive combuation ‘produ ta: anﬁ an un-
deairable incroase in _VApOE. Progsury. ed by the ale \ peTenss

‘ oalculated ‘valued, However,’ in the instance of ) pro "?nnd‘butyl.aloohnlo, the
change ‘in vapor pressure by addition of amomnt of aleohol: up to 15¢ 1s‘neglis
~gible,  The Army's interest in-aleohol as-fuel is sustained. (2) -

. This undated a.ud unidentified :ltem deals with ths measm'ement of’ ﬂouing
gages and 1iquide in pipes. The title should read "ﬂuid flow measuremanta

vith en orifics.® (10

Memo. Juno 28, 1938, Operating cost for reeovery with activated earbon
at 7 atmosphsres is only half ‘as great as at normal preasure and ‘because of
the high recovery showed to advantage when compaved to tho ! aiaorption oil

mnﬂn

The carbon was identified as Supersobon FS. The amounts of naphtna and
11ght hydrocarbon (03-04) in the chargo gas were 250 - 400 and 150°-:350 gr
‘per Oue mtar, specﬁvely (2.5 InO and 1.5 ~ 400 G.P.El.) ﬂbm recow
of naphtha is wholly attaincd by the activated carbon, and 607 of tho ‘030 hydro= -
carbon will be recovered. Steam required for reastivating the: earbon i8 2 kl.loa
~ per ¥lo recovered hydrocarbon; water requirements at 200 are 30 liters per . -
-Klo:recovered product;: -carbon:1i8: nged equivalent-to-1.-kilo for. ea&hl.S ld.loa

"pmduct reoovered.

Revimr's notes Thls: appeared to be a careful consideration of the -
application of activated. carbon to recovery of hydrocarbons from’ gaa. ('I franwa)

| paviguer's me $28 m‘m-““ that tho tntttals DVA st
" Resparch. Vlcidh mm s no ¢ hﬂhﬁ.a e ‘Otin'ﬁ ;. ;
of {hese {ables, ‘grophs end mwwze. Itwa appesr in the f




~Flow d:lagrem amwiug valvug end pipj.ng eonnectione for activated
ear'bon nbsorption plant nrawjng zmoa/5z dated mu-. 22, 1938,

Greph dited Juie 16, 1938 referring to oven d5 and ‘showisig contraction
and—tempmtwproi‘ﬂe—am&ﬁmetiom&timmmsm

| Itam 551 J\mo 27, 1938 table of data ahowing yielda and inspeetiona'
for aynthetd.o produota made at 7 atmospherea; tha eatulyst hag been
used for 5 monthsg N

fkotoh" Ang. 1, 1938 showing :I.naertion of gheet matal f:luer to leaaen
the. i‘ree Bpace 1n ovan #2 , A

Sketch Mg, 17, 1938 apparently ghows the form and chemical compoaition
of- catalyet charged to-a mmber of oveng.

‘Graph 25, Dao. 3, 1937 temperature—preaam relationshtpa for A
saturated steam.

Tabulated data on oven L for perlod Apr. 14 may 19, 1938,

h shoving oontraetion and temperature profile for ovens {1 and #7
g:gted aga.i.nat durat.i.on of teat in the period Bpr, 9 - Apr. 12, 1938,

Graph ehowi.ng eontraetion and temparatnre prof:l.lo for orven #3 plotted
aga.tnnt dnraﬂon of test in the period Jan. 21 - 25, 1938. -

- Page of t.abulated data, Aug. 29, 1938 neaistaneo of different wnre-
duced catalyet with mspeet to preamo (?)

Graph Septe 1, 1938 ‘ghoving a plot of volums of N.eael oﬂ. flouing
Atbrough catalyst as 8 funotion of tims, -

Gmph siml.ng masure drop of unapedﬂea matanal through catalyat.

aketoh#n, aapt 12, 1938 glving dataforovmmand ahovlngprw-
drop rehtdonelﬂ.po ,

, mm 19, 1938 weaanre drop meammel‘:t in o‘m ﬂv‘.
&tch ﬁ:, :.1: da on.op @L

" Graph undatod, tdf \13!. and chowing plot of elarge rato
. gm&:o li'u! mt&:gmn a8 a function of | tins in eervice. . | ?



‘ rolating to Rii 8 of the Researoh Laboratory and
thmusbput rato,woontmetion ‘and. V&porwpregm o8 J.th!wcﬂlaon
of tma on troom.

Bketeh ms ahomg masure drop meamn-ementa tor ome #8 pud 132
‘gketoh #16, Oct. 19. 1938 operating dato.oven #5, sacond ﬁlJing
mtoh #18 tabulated data of oven #1, thira ﬁ.lnng

‘ &etoh ,%2, ov. 2, 1938 boiling point curves ‘of normal paraffin
: aml preame parafﬁna

Two unidentiﬁ.ed pagea giving propertiee of preesm-e parafﬂ.n
ﬂr.etoh#m, Nlogi 11, 1938 boiling point curves on. total product,

—_—

-Eiotoh #42, Jan. 17,1939, data on oven. #l. which spparently 1 18
continued on 1.tem #43.

Sketoh #51, ‘Pare 15, 1?39 comparlson of normal presgure and médium
pregeure synthsais (mB usi.ng cobalt-tl»rlum—ma@esimn catalysts.’

§#52 = data on oven 12y At.h end 5th ﬂmng continued on #53.
Undated proasure differential meaaurememta.

§56,. - Buge 16, 1939 preamn'o tempera.ture relationshlys of saturated
oteals

#57, Sohmat!.c layout of activatad carbon planta #5, 6 'I and 8. .

»;#58, ggg. 31. 1939, dnta on oven #4, fom'th £411ing eontiuuad on
Aten 759

#60,: u.ngdat.aonovona#land& Tlﬂ.aehoetiodatedsm '
’1939and:looontimodon#61

\’&%Ma .t‘ '.A.4 m
,ﬁu, “m. 21, 192; ‘ead s} dste an

be 29, 1940, oomparisah of ¢ daeorgesition of oyntlsts gus
ﬁg";:or qza %D’b:g.!ﬁ»o:ld iron oa%balyatql at 7 |ateospheres | Presow‘ro.




#68, Hare 22, 191.05" ven 10, Grapha ehowi.n contraction, doe
eompopition and 1iquefaction eonstanta 888 gmction of o
on etrem. o

#69 Apr. 14, 1940, idesl fornation depend 200
porii.ona in ﬁaphth; mthsgiog. Th:ls appliea to- 'm alsol? pro-

) ,J‘una 7 ¥ 1940.. Gmpha ahovlng eontraetion tmd temparatm
as a function of time on:stream.

#72 also relatea to this type of dnta obtained fron oven #10.

73 Aug‘ 4s 1940 aata obtad.ned on ovens {13, 4 12 ahow:lng
co J’.iquefaoﬁon cfmetant as a funotion of: m&f. iranafer t ace in
mod.hm preaaure aynthasis.

{#8, principal ptveical conptants for hydrocarbons. .Gives boiling
Dolat, density and noledular welght for hydrocarbons ia the Fange
0114 to 019340.

Unnumberad Bar. 24, 1941 showing caleulated ‘apalyses end ro-~
action ma{-.’g:s.u tne’mmxouon of clty gas with iron catelysts.

SECTION 19.  LUBE tm. mmmon Fm c3:da g 2

OnepagememoranmmApr. 'I l%l.summgr.lzeamrkonthefonwlngex- -
porimentes 82026, 2164, 2505, and 3385%. .Iube oils wl.th viaoosity polo

Mghtfrom2.40pto2.9weremdo

‘These grapha were mmmared amd“ﬁndated, bnt apparenﬂy refeor-to oven.
#JD, temth ﬂ.ni.ng ( )

8 FOR IRON CATALYS] NAEHIM
URIFICATIO

m mmm A e % otu q&d 16 ]‘g m;,.'?? yrzgm (ld“rtn 296P




et B 9 ot 4 13%
from-Alcoholie-Resldues-by-Pags=—

-

. A perfes of ‘about ten Peports, . The first dat . 1942
1141ed-*Purification-of-Prinary-Baphtha-from-Alooholie-Resld: :
Ang the Vapor over Alumina®. The writer has subnitted this memorandun (3)
inreply to a report on this subject Juno 1, 1942. ‘It is accompanied by
free hand eketohon of equipment layout and outline of ‘the operation as -

followss . -

The oatalyst is alumimm hydroxide held at s temperature between 240
.and 320°, - After heat exchange with incoming chsrge, the produst is passed
through e water separator with a residence time of sbout 2 howrs. It'is
stated that the catalyst could be kept in service 10i- 15 dsys without re-
‘generation. -When tho catalyst has about 5 = 6% carbon deposited-on it, -
regeneration vith alr is specified. The writer cautidns that large amounts
of recycle inert gas should be employed to avoid overheating.: -

Production of .Of rom_the Primary Product of Haphths

‘Fora period of a year, research has-been-conceried with the separation
_of the sleoholis porticns’of recycle naphthas made with'cobalt catalysts: -
The means employed for dehydration over alumimum hydroxide, temperatures of
© 230° inoreasing to 300° in a period of 8 - 12 g appeared favorable. The
catalyst surfacé is gradusily earbonized, necessitating hMizh temperatures _
_ which favor isomerisation, Tho yield of naphtha was said to be 2140 1/kg
alumina. - The OF mumber should be less tham 1 to give desirablo oil .synthesis.
Aftertreatment t6 neutralise the naphtha is not necessary but is. recommended.
‘beoause 1t increases the 1ife of the catelyst. Detalled directions are glvem
for preparation of the alumina catelyst. (18)
port - July 15, 194) .
Tis memo. (17) reviews work with iron catalysts in the production of .
ry naphtha, desling particularly vith data from oven 11, Tth £i1ling.

T eimresterhatte of thovs maphtmes vas tha bigh OF mumber (0 51)
‘which yielded 633 normal oil with.a pole hpjghgagf, 1333., Haterial Jé:g eam g
: 9 - had ‘been distilled over -or -godiun completely-: ‘of
:%:ofgﬂ?%tgnm en oil of 'ngxshoigmk 1.6 with-a yleld of 54% from
obarge naphtha with-boiling range 0 - 1@’..}, B TR i

| Javestigations vere made of chage nephths for new resoarch. Ttwss
shown that large smounts of eoj;:mwt,eap apmrﬁq..ac&«h aﬁmn eat,eaﬁ
‘naphtts suitgble £or the oll synthssle. - :




, . 'y The ‘treatment, of- tm,n_nphtha
vapor. with coneentrated phoaphonc ‘aedd 70°. algo: roaohoaﬁthe‘%
“Jeotive, ‘whereby cobalt catalyst naphtha with low OH mmbere

Of special interest;: partieularly for iren catalyst naphtha, is the pm'l.ﬂ-
‘cation effected. byv,conoentmted phosphoric acid at 20« 50° upon the’ fluld
‘hydrocarbon mixture. " Thore-is an appreciable lessening of corrosion. = Other
neans of purification were Calla, ‘magnesiwn. aetivated w!.th AJ.O].3, and active~
ted_nlaye, which were 1sse effective. S

" Tlﬂ.s report (20) covers. mwstivationa of recycle pressure-gynthesis.
using cobalt catalysts where & primary naphtha which has been subjeoted to
cortain treatment is converted to desirable oil. . This procesaing did not .
entall the difficulties encoimtored in iron ca catalyat naphtha. - Treatment
with phosphorio ‘aeld was promieing.

Noto by raviewer: Pr:lmary naphtha is that liquid hy-product resulting
from treatment of water gas or other COsBs mixtures ovér cobalt or iren .
catalysts to produce lwdrocarbon. A very considersble amount of alcohol
results. from.side.reastions,...Polynerisation of-the olefins-in.the primary
naphtha to obtain lubricating oils was. dmloped in Gemnny The text is
concerned with product fromm_ﬂn, mmung.

mmmm;.u&_w (15,

Tn evaluation of run on gm_@_, 10th £1114ne in the period Hove=Doc.
1940, the recyole naphtha - axh!.bited ‘lessening of the olefin content compared
to fresh charge and the obtainable yleld of normal oil drops from a figure of
55 down to 35-4{0%. ‘At the same tims, the viscos:lty polo height of the oil
detoriorated. fram 1.64 to about 1.85. B and activated alumimm. - -
wore found not wholly effective for pretreatnemt ‘of the maphtha,-1t was found -
that by paseing the naphtha vapor at 160 - 200° through concentrated phosphoric
acid or by paseing it over olay et 360° would accomplish reasomable results.
A test rmmamdetoeuphmtheyieldandproperﬂeaofanoﬂmadebywe— :
treating naphtlm n!.th mtani.o_sodium.‘“_' :

Ma (15) coma work on tho pretreament of nsphtm with concen-
trated phoapbor.lo acid.  :The naphtha in 1iquid form was reacted with the phns-
‘phoric acd. or was vaporised at €0~ 150 mm. Hg and passed through the acid..

‘ of vaa treated with subs e euch aa Zn
' ‘it w ‘that tho ana
acedy the uynthe Ba her es blism OH,

‘mush be low for favo _me oi\b. synthesis.




to soza degreo 1n olimdnating the alcoholie: cmrao syn
: to pointed to the use of eincagol and’ elw for
treatment of the. naphtlm vapor. - It wag observed that paeeing the naphtha: .
over silicagel wiile perhaps not raleing the yleld of oﬂ;#tendedvto 1mprove‘
the octane number of the phtha heeauao of 1some’ri.aation -

r ove aml comanta upon thn fonow.lng ‘pordods oven #10,
. ’'\ £1114ng;: oven 11, 5th £illing; oven 1, 7th £11)ingp
oven 10, 10th £4114ng.~Resoarch shoved that o pretreatment:of the naphtha from
pmesuro-ayntheals 'bafore ‘polymerisation to oil is definitely neesssary. Agenta
such a8 nnnso, £ollomd by eodium, SiC1;, HgCly, and ‘activated alumimm ware

’oxplomd

. Yemoe Febe 17y 1945 . Raﬁn:lng of recycle naphtha before oil syntheaia by
noansoreomzlxclg solution. - Afractionofrecyelemphtmﬁo-m°pro- :
dueed by eobalt or iron" “catalyst. was cold treated with ZnCly solution -contain-
ing WL in a continuous’ five-step cascade type equipment. ‘concemtrated in order
to freo the naphtha of aleoholic gubstances, thereby malding the naphtlia Bore
‘guitable for oil Byn’oheeis. Thoe yield of oil is further ‘4mproved by neutrali-
zation of the naphtha at: 2000, 'me prmpertiea of the nap!rbha, chlz M aleohol

Jayers.woro dstaruinod, (12) |
g (mv. 1,)19%< mm%i&'df recyel. ;ﬁm Bgly tgusiwﬁg gm l;ag‘oL

over aluming Almina [ 8 re . ghost &g~

“tivity 15 obtained by cal almgaatnotbighutmw Bpii.

out of alcotiol i5'dono at about 3so°; polymerisation starts at about 360

‘spaseo veloolty of. 1<l.5 18 6hosen 1f the OH munber of the eharge naphtha ‘.la .

“about 45, Heutrelisation of tho nophtha afforded only minor advantagese

raﬂ.ni.naotmcyda naphthnmdebyiron oatalyst andbavinganonmberof

l;i“ : gite 9) | |

e )44«  Tofluence of adfition of. phenthissin gn the yleld
end viscopity 011 when :»H&rm cold E:mmu- “recyile
pephtha 3 t o 5 m@obal nephthas, one thout‘ -

ﬂt’h cob '
asptrall rthu- wuer RE jods lime were uuod in-a peries.
mm" ; iriapiae o) eow In toth dnstances, the sddition



Ante m T’;’ augi:le npé&aof ‘it "memo, s art
p -refera o previous memorands, the’ first
'dated May 11, 191.1 ‘.:-‘f' mcked ‘naphtha’ from ,cold ’preaseﬁ oﬂ: the .second,”

dnted .;5,. eraeked'na htha from.

: { . was. divided.
dlatination mto outas’ °6 = Cyze- .oua ade rmmmﬁ wor'a‘aiibjeotz to
thorough analyeia. and in the: eotdon of: cu,j"" howed & elight inercass
4in Conradson, o strong incredse fn the gun content and a pronounced decrease
-in ‘vordanpfbariolt (tendonsy to volatilizo?).: Ro- simple: relation was-dig~
roovered botman .ﬂw poi.nt and the bo:lltng range or the mphthao (5)

naph ned 158 Naphtha vaa vapor«-
‘ !.asd and eontaoted with aodn Ty sp_eotiva oil yields on
neutreliged and unneutralised: atock ‘Were 1.9.6% and: 46.2"' whﬂe the vip-
“'coaity at 50° waa 9.1° and '7.8° mgler, reapectively 2

htha tost. ~If the recycle naphttua whj.oh are

-uged in o rayntheaia are. in:groups according to their olefin con-
tent, the widely scattered values-obtained as average ficures for yield,

vims:lty at-50°, and pole height of oils made with cobalt type eatelyst,

_show-a tendeney f.o inoreage uith the amount of unsaturates in the maphtha, .
A5 the oven oconditions during syntheses also influence the ‘yleld end quality
of tho oil, thope average figures arve only direstional, ‘As a convenient -
,ﬁguro, -4t way be kept in mind thatlmparts oleﬁnwinyield'lsdofﬂ-oﬂ

olaﬁnic cobalt recycle naphtlp. (9)

Eomo Ang. 3’ 1942' : Is_

htln_noeea before oil synthesi 8 were anglys 1c
sTuslons: reached, - Treating. of -iran. catalyst recyels. naphtha in. the,,

P mseuth'm tof‘reoitofaleom reaultainlowarinethaﬂand
vz’gugm whon tragltgd “ith sods 1470, The meutralising trestment favorably
fnmma the ofl yleld end the eontact on. (4)




“ '*33eolutiona for .

repartod in ""’“"1? Bmw;mav, 190"

") . . KB : }
uemo. July 15 1943 from tha preamu-e reaearch laboratory. “Analysis

and polymruation of pemples oven 15, 6th £illing, using iron cn@xat
'rhei‘motiona) WMmmmaw’ngEEE aproauceou. The - ;
average value 18 34%. " Thorefore, thore o a considorabla portion of’ lov
utility; tho !ﬂ.gh boiling reaidne 6t 320° in tho oven effluent diminishes

fromlﬂtozli-

"distillation of the fraction 60 - 200° was not rigidly cor-
related with the resulting: pole height of the oil,  The data ghows the-
H804, mumbers, density, NZ, VZ.amd OH nuzbers of t}m fraction 60 ~ aooo
2- bo run progrossed. A set of data given inspestions and yields: of Byn- -
thatic olls made v:lth *breated aml m\treated dim.natea.

.+ Hote m 10, 19 : 1;"" 1 ) .'95.‘ an jXon Ret

ggpm _$he B0, (4)-. I.n eoncamd vith data derivnd fmm mp:l.u obtained
, , during tho period April 15-22, 1942, - The sample
‘msimgﬁf 18.5 veight % activated ‘oarhon naphtha and 81.5 welght § con-
. ma&t@ °

 Meno, Jans” 35’1953- Inmﬁondata (ﬂonpro&uotfmm
_J._zﬂx_il'gl_sgg,mtar _reeyole over iron eatalypt. - The. test mmber l1s

uemo. mo. 4, 1942- Inspaetion data m:}.a;d.ng ‘to samples from run on -
__BJA‘_M

_,_.sm uﬁ mwixes;nw, L @) pg:mea ﬁm&mﬂuw.

uem. dngy 14y 3 maum to tho sams mt. z)



with 2001, and ohowad an average eld of . ,
‘about 1460 t0. 1,80, 'Tho purcose of m erinént wa
feot of mm mlongation , th 1ron ‘catalyst, 11)

apecupn ‘of' tlm distimte fraet:lonn 60 2000 uned in tho pwoduction
of lube oﬂ. (6)
nem Feb. 1'7, ‘1942, -Data’ on’ tést of oven fi11,°10th 1

ha -Aron ea: t for the pmduction of lnbﬁcat.ing oﬂn.

fhsro'm ‘a'steady improvement of: tho:oven produet with. ‘eontinued uso-of"
tha eatnlyst (8)

Temos Fobe 12, 1942, ‘Data on
m‘:m&mm'“» ok on gven 11, 9th filling, using recyele

" Memoo ] Feb. l., 1941. Inspeotion of oil made over irvon catalyat. (2)
“This and” the following mer “of * Jans 28, 1941 referred to tests made”
for Arosso. (800 Bection 46 of Reel #39).

_ Memos Desu 4 1940- 0. Qven 11, éth_,f% water gas recyele.over
iron catalyst at 50 stmospheres. - Inspeetion %a rolatine to the activated
carbon naphtha and oondencate oil reeovared (2)

. 'Hemo, Nov. 25, 1940, ' Data relating to oyen #ii, fih £ water
gae reggle at 20 t’\tmonpheres over iron catalyet in thpﬁn%géﬁt. :L'lp19,
940,

 femos ‘Auge 15, 1 ingpectic data mm,h
; :' uaine :gn g}g,lyg,; 6334 giv!.ng Bzgc i :uaing ‘osbelt ca!éhtalye! 'lt. 53)

mem Junel b [ Mpeeﬂonsanﬁdatareln tothenseoi‘three
" 9’91‘3964_:@&, t::‘ing oobalt .catalyets ('I)

th: mw'g$ ::}a the’ 1portiomr,




Hemo. Auge’ 26, 1942.
ing, water gas-recycle pY €

o, A“s- ‘55,1942, “TInspection of two resyole naphtins made: by,

naphthﬁe vere made’ from water gas Iix ‘ordar to)make e ofl with polé
height 1,8, the fraction: boiliug nbove 1050 (37:6% of total naphtha) -
mat be used.. (8)

- Memos J’uly -0 1942. Inspectiona relating to oven #9, Ath
uaing cobalt catal;"at and: naphtha made at normal pressnre. 5) - -~

" Hemo. Jnly 9, 1942 relating to m_m ;_gth ﬁ__ll_.i;_ng“ o hapection
of medimn proasur; gynthesid in ‘recycle operation with water.gas and ‘a-
sobalt eatalyat. ()

Yemo. Eeb. 25, 1942,.~Inepection of product made mmn_m 12ty
The fraction 60 = 2000 gave, after purification, about 15% on:

the. totel oven product,. umasing to about 20% yield on normal oil. ~Tho
vigcopity and pole hs!.ght ‘of these oils sufferéd somewhat.ss.the run pro--
grossed.  This experiment on the 12th £illing was considered leas favorahle
than for the llth; both mado with cobnlt eatalyetu )y .- :

* Momo, Febe 5, 191;2. Inspectione oi‘ _"et from gm_m_, 1!3 M
of produot mado from resyocls naphtm. (12,: :

nem uay 22, 194, - ‘I'lrn'ee nnphtha samplos oy at medixm preasuro by
eynthsaia from vater gas. reeyola over cobalt catalyet.. Thege inspections
roferred- to. the product made ino ﬂ 8th fmi.ng, presumab],y 1n ths .
per!nd Jan. 29-30» 1941- (7)

Wiomos -Apre aggi 191.1. Inspeett:: a:f 3 napg;:gasamples from gy
20¢h £i1ling - pediun pressure syn 8 on re
Bemo, Apre 22, 1941 for period Decs 29-31, 1940 (2)3. Apre’ 1'7, 1941 for per.lod
mﬂo 16’17’ 194.0 ), Febo 2, 19[.1 for per!.od Mo"mcc, 19m (5)0 s

oz, Deo. ao, 1940, These mspectione ‘pefer to.nm.& m%%m% 0
Ang. »

m tho 1 wﬁm%if:é 3 t g.gﬁii& ariod Oote 4~5, 1}940. ¢|3)

Hezo. -Dec 5, 1940, In sf ‘samplle mixture’£hon mm"and.u\u @




Wmm . dm. . uil

i oven #10; 10%H £111ng,
‘medinm ‘preseure recyclo water gas’ operation in the perdod Oct. 2-3, 191.0. (2)

_ This drawing ‘bears tha designation mhrchsmio P!9, Lla.r. 15, 1936.
1s not accompanied by text. Xt appears to be a conteiner with principal
:%:mgg:o:p and bottom and provided with a serden and: heating-coil near

I.etter Ang. 2, 194.1 addreased to mtehoffmmgelmtte upon a project “for
nmphtha synthesis involving ‘Tuhrohemie Fischer-Tropach process. = Process eon-
ditions, oharge stock requirements, and produst are; cited. There 1s mo text
" to "show whother thia nanhiha and lube’ oil plant was actually brought to m«

-struction.(9)-

mamo fpre. 2!, 1938 ' " _ting to a plant o ualna 100,000 tono/yr. fine

: terlal
3,'33: 52 tlntu altaﬁgtivué ueo of



1 m:lnoral o und tar oils’ a

20) Wwﬁanrﬂm 8. (i s
3-engines was reportea. he- experinent -showed - that: utiuzatd.on of. 011 in.

the engine’ depended upon" mmerous factors. The' natﬁre and ‘gource of - the 011
is not disolosed.

: mem. J‘une 27. 1939. Aging of lube oils, - Inetruetions for purohaeo
and Eegging of Jubo ails - 1939,

Wemb. Sépta 26, 1940 - Bxeriment with recyele naphtha, - Report of -
Aug, -29, 1940 - Tabulated data relating lto testa :I.n oven 2 in the: perdod
Auguat 1940 and an \mapeoified Tun Sept.embar 1933. o

uem.Sept 20, l.o produetion o ba ..:-‘z.. Tndeir 120 fxom.
yduets. (7) Cracked na hthaa with: an~m °“
aro used ‘{n- the production of 1ubo oils with ‘Indox 120. I2 the totul
oracked napbtha 1p divided into two fractions, the Mgher boiling pomon
{mula 1ube oils with the desired index; 50 - 60% of tho total recovered -
o1l made in this way wiil have the desired viacoaity. 'l'be fotal amount

“of lube oil ammnts to abont. I.'rﬁ. :

Mem. Do 16, 190, Jge of Rubrbensin lube oils, Thi'is a note'frem -
Martin to Dre mgemam, urging hm to pmduca cert.ain amnples for trial. (1)'4’

Meao Oct. 19 1940. In ction data on'two samplas m-rm 22 and
K,,-IBJJ. #3001/6. 'rfmsa were: ag:tion oua. - #29

Undated sbstrast which seens to refer to Svies (?). patent 112241 TVa/230.
oo patent claim s as follows: lubricating substances for combustion engines,
consisting of white 0115 which are practically free- of meaturated: - hydRo-"
,carbona and w!.th & viecosity of abmrt I. 15° n:glm' at 50°. o '

W Sapfu ;4, 1940. :
m. HOV. 29, 1940. Applieat!.on of mm'banﬁn 1\11)@ oﬂe

306 249\1935-\ ‘l'hﬂ tm ohlmn;; hat ihe



n ‘ .,.,.whe-'patentmmaproduouon, :
_1sobutylenp w!.t.h caﬁalyat, ; b]y bo V

vith aceton!.trﬂe oF: mﬁt of aeetonit.rila vith mter fomamide or glycol.
Tho sccond claim operates ‘as-in eleim 1 and: statea that ono. tekes two. hi.gh
boiling naphtha fractions, of which the. end point of-tho. lightest and the -
init14l point-of the' lsavier ave about 100 130%; extract thess fractions

and mix tho extracts with each other or with ot.her fﬁuels, or with portions”
of the residue remining,_,after the ext.raot:lon. o

: ‘Memoa: of. conferenco Peb. 19 191.2, between nr. Sehaub. and engineers of
the Berlin Technica'l. mchachula regarding an: oi.l testing maeb:lne.

Abgtracts of letter Hagemann to Velde ‘Oot 5, 191.2, giving examination
ana apeciﬁcaﬂ.ona far certain 1ubricatin.., oﬂ.a for w!.nter ufge.

Patent. Appncation .r.seeov :va/:.zo The halogen derlvativea of mam-
carbons .are decomposed by ! meang -of acid: reactiva horgan:lc halidea made f‘mm -
such umsaturated hydrocarbons which contdin en aromatic residue. . The'meld
reagent or acid reactive: 4norganie halide, or extended gurface polymerises
theso to substances with molscular weight of-at least €00, The tetxt ei.tea
the use of chlnr!.dea of A, Te, Zn, Ti, B, etc.

(sits ents seinntng of Bood fi0)



