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 Frames 110 = 117 ave penciled shasts sumsrizing utilitics requivencats,
vields, ‘squiment slae, ots for & Gokydrogenation plante Tho matorial do
wdated and the location of i s ot vy 1o taterial e

" Frems 118 to 314 cover eptizates, calonlstiond, sumary cheote and oo
respondencaf_;rshﬁ,;&ipsﬂtqgr.thip-;ﬂplhant;g,_'m’:b; original . aét’;mee‘. deted ,saaémbezfgff .
1940 oalled for an expenditure of i 113,000,000, - The production was estinated
to. be 50,000 tons: Tanol per year and,~35,6(lo;,tqqq motor fuel per year. In .

Pebruary 1942, negotdationg vere begum to increage tho Tanol produstion by €0
and the. gasoline output by 503 Full production on the énlarged plant vas ex-

. : : EP-110 plant wes--to-fractionate -rew-tutane for-¢he . - -
elimination of 03y uge of & «6olumm . taking isobutene overhead and ‘normal hitane
18-bottons, the - tterupgmg:;paagea‘.xmough,an.,iaomeruation;.:plantmd ‘returned -
to the C3=0 _geparation colum..  The.overhead isolutene was ‘delydrogenated with
chlorine end wag then gubjected. 0. polymerisation, The polymer was Tydrogenated
bo produce ET-110, which i in effect iso-octene: The accompanying gketch mado

fron' frame 147 delineates the prinotpal steps of the ‘process, In July 1942 sub-
stantial agroement had been reached whoreby the Oppau process wis to bo used in .
Beydebreok, recoiving ap-charge—stock 8 04 frastion diverted from an alkylation
plant 4n Bleohhammei-to the new-EI-110 plant. -Full production was expscted by
Octobor, 1944+ Billg of msterisl, details: of construction and utilities require--
‘ments eve shown. There is. one step which was not previously discuseedy namely
the pre-hydrogenation of the raw chargo gtook to convert olefin to ssturated

. Plan nd elow ation views avo glven for the seversl steps- in the process
from which ‘gou",l.d{be' gathered & very wood ‘idea of the. layout of this plaat.

5 P

' Frane 316 dnted.mlv 1, 1944, beglns & tisagre’ discussfon on Peroptan
(Tripbane) produced by, coupling propylebloride and. isobutans. There are uo.
techpical detaflas ;o oD




" fourth eolwn
~the ‘processs - The several.
pressuro respectively.’
“* : The second major operation i the splitting of dichlorbutane: to: pro-:
,duce butadiens end, hydroohloric scid. All equipment is at-atmospherio -

‘ pregsure. . The dichlerbutans s ‘hested in ‘s furnace and then cooled in'a
‘epray tover where ‘the principal overhsad is a mixture of butadieno end
mgx_'oehlorio -aodd. . ’r%it:ngixture &;"hjeote'ﬂ ‘to an oil wach for removel
of-hydrocarbon;-pernitting-hydroohlorde-acid-to.pass.ove .and out
‘tho systen.. . There ere three. succecding towers. in which the tutedieno ds

: ho wash '.oi.%éin-'the. firsty light hydrocarbons such as methane

ptripped from ] irbons such as me
end propyléne ‘are eliminated in the sesond columj butadiens e taken over~
'head in the third colum, -leaving ‘@i ohlorbutane bottoms: which are. re-cyoled .
to the heater splitter. . The overhoad butadiene is dried vith caustic potashs
‘The essence 6f this process was also. applicable to btutylenes recedved .
ap suoch, or prepared from ‘butyl alcohol. - In such instances, however, it
appeared common practice to segregate the nGjHg for the ‘ehlorination step.

ylene and’ ‘ dro

‘ ~ Frame 346, Ostober 25, 1938.
Thermodynaiie caleulations are shown to”predict”the'probable thermal -~
docomposition of butane. - The memorandum digousses experiments in which ‘butane
15 reacted with hydrochlorie acid and chlorine, yiolding considerable emounts
of btutylene but no butediene. However, mixtures of butane-butyleno ylelds up

‘Frais. 353 and euoceeding pages, dated July 18, 1939:1s-tho Tecord of &
canferenco held between repregentatives of Standard 011 Co. (New Jersey) end

1.0, on the gubject of production of tutediene from ‘butylens.” Roferring to
flow dlegran shown on frema 332 the folloving wes dlscloseds ~ -

© ' Chlorine is contacted with butyleme, taking care not to-intwoduce an .

excess. Temperaturos mst:not excesd 250 to 30° Oy The process yields 98%
dichlorbutylens with 50% ohlorination of the reacting butyleme, It is possitle

-_to ohlorinate mixtures of butylene and butans. - For examplo, if a nixture con--

“taining 30% butylene 1s processed 60" that balf the butylens:is veasted, then-—
18 of tho butens present is similtancously ohlorinateds 1f 3/4 of the butyleno
. 1p chlorizmated, then from 20§ to 30% of the butane present.ds converted to di-

- ohlorbutens end hydrochloric acid. Both normal butylenes apparently fFeact in
“a aimilar mammer. | Isobutylene gives ohlorisobutylene znd hydroohloric acid

 ascording to the ldterature,
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1t 3o apparent that after the confer
representatwea '(Fram 537;

: 1942, at whi.oh J.atter date (Frame 70) - de % ‘
dea%gug a'plant for ths pmoduction of 18,/.00 tong per year nomal s

of- olﬂnrination. . Note ehould ‘be- maﬂe 1n this_pgoceaa that butylchlorida

(0411901) 45 tho ‘intermediate. Teaction: _produots . This plant. is° ‘evidently de-
_eigned for.use in: Eeydebreck, and, includes - hwdrogenation and ‘HOL oxidation.

‘for the regeneration of ‘ehlorine,: . The foregoing design date, begiming at
- Freme 370 and-continuing to Frame. 1.06, will be found partioularly complete.
Bumma.ry shsets- ahowing coata of 8 20,000 tons per. yea.r butadiene pla.nt 1n
Hopdebreck ove-glvens S T T

» m'amas 436 to 462 deal w!.th diacuasion and calculationa upon reotiﬁ.-

cation -of-orude-butyl-oil, particularly. for-an. estar*oﬂ. plant in. Beydebreok.
Thie seouon ia not of particuler interest. .

5_' Mﬂ _
Frames 463 507. A report, May 27, 1940, fron the Oppau I.aboratory on

the produotion of aviation fuel by allqlation of 1sobutane vith nomal butylene._
" In the dlscuselons upon’ tho' process and. reaun&, 1% 15 d4feioult to dete:w- o

‘mine whether the ‘exproseions of opinion are dorived from German data or from:

- conclusions reached from a survey of foreign (Amsrican) literature. It 48 -
certain that the investigator knew that a high ratio of isobutans to olefin

. was favorable to high product qualﬂy. 4 low conoentration enables polymer!.-
‘gatdon of the olefin to proceed, rather than aliylation. The catalyst was ..
968 to 97% sulpluric acdd which underwent:deterioration in use. ‘Decomposition
wag.geid-to. rorult. in. 805, which fox. the. greater part. was taken overhead with
the isobutane. The acid could be maintained at proper oporating strength lv
oontmnoualy u!.thh'uﬁng some of the epent aeid and replacing it with fresh
acdd-or with fusing sulphurio acdd or 803.- Yield of alkylate in batoh-wise -
use of sulpluric acid, was about 10 to 1 by waight Dispersion of lwﬁrocu-bon
1n ths acid to obtain tho ' necessary mlsion wag ‘secured by passing the hydro-

~68ybon through an uf.d-resiatant fﬂter plato. The writer speaks of: tho dkyl-”

unit of acid wi ‘sm.. A shstoh cf o bmdl seale alk
 viineipls features’ tipt of present’day-laboratery ©
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.20 ‘pages’ to.:'intewpretatton' £ the*eourse of thn
ralkylat:lon reaction: w:l.th dﬂfe ent olofinio feed stocks, and from: this
‘memorandun. it may-be conoluded that ths Germang: were.aavanoing their
knowlodge of allylation et about the same rate 'as in Amorica, - fg&

( by -fractionation in special: columne and by Reman
"graph. “The author: believed the’ ‘aman ‘gpectrograph was ‘woll adapted for

practical examination of alkylatos. The alkylates were made with 98% e'ulphur-
1o aoldy at & maximun.temperature of 27°C.. end:a- ‘space rate of 100 gramg -
olefin per:liter of emlphurde acid per hour vag used. . -Ratio of isobutane”
o olefin was about 10, The-isobutane was 95% pure and contained: traces: of
_propane, hexesme, mnylene, with 4% butylene end 1% normal butene. After pto--
bdiligation of the reastor. product,. _thn rraotion up: to 185° o ms used for
analysis, (Tabla o faoing page) e '

‘In this procaea butane is paesed through four oonaemtiva contact ovene
whereby the temperature is raised from'560 to 575° 0. In regenerating by -
burning off tho eoke from the inactivated catalyst, the oldest ovem is cut:
‘out, purged and blowmn with hot air while the delvdrogenatien 18 continued 1n
two other ovensi . The time on etream:is about 6 hours.. The regensration it-
self is nbout 4 hours, and sbout 2 hours are required for purging. Tho ovens
_wore so plamned that ths necessary monthly catalyst change (at 400 lmn'a) ‘can’
be accomplished in 6 hours. An ultimate tutylene yield of '7% and a onco- -
tln'ough yield of 31$ 1e pttained. ST

The proceas gves an ultmate yield of 85% butylane and a once-througb
y:leld of 25‘!. ‘Helds wp to 883 can be attained at mueaeed oost.

‘There ‘are no teohniohl dotatle to dlacloss the nature of the catalysts,

nﬁdtbprmoipalporuonofthemmorand\miadmteduw oal.cnlat
which scen xnd‘Jta O'F

»pu.'oce. 8, bobh in

te g narrow An theﬁxeﬂbed
speoatoal latecostsamis 91_
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propoaed for location in: Romo.nin . Reviewors. be. &l
detailed degoriptions of this process, or aupplementary Momﬁon whi.oh
san'bo pieced with that m Ithia present section. e

" Tho firgt five frames deall m,th anohnent of ma.ter:lale in researoh
development works” No i.ntereat. el ik

- Work on the continuoue polymemaation of butadiene 13 dieclosed
(Frame 539), - Tho quantity of alkali-metal was of the order of 1.5 tons
for._each 3,500 tons tutediene processed. In July 1943, plenp wore ap-
proved. for & butadiens polymerization plant witha’ capaci.ty of 30 tome .
_per month. The section ends at thls point so the reviewer has no lmonledge
‘a8 to whether th!.a oonthmons polmeriaation unit was construoted and L

operatﬁdo Lo

9.. 5B

m reoovery of propylene made by the delvdmgenation of propmo or
aeoured as 8 by-produot in tho feed preparation wnit of an alkylation plant,
45 covered ab great -length begluning at Freme 544: - Skotoh of Frame' 547 -
‘shows the prinoipal steps in the. production-of propyleno from propane. 'I'he
eost. of tho plant to producs 23,000 tons of propylens enmuelly, exolusive |
‘of lend end power requirements, was ostimated st 6-2/3 milldon W, Propens
was evaluated at 32,8 R por hmdred kilograms end-the Sverall cost of propy-
“Yeme in 307 golution, was estimatod to bo 53.3 RN per 100 Iilograms, of which
2.4 marks eve assigned to catalm ‘and wash oil-use-shile-13:3- mks repwesent

d‘!‘eﬂb oparat!ng 005590 R

m:no 5}._@1- uarla 19&3 amH)ppma ‘memorandun disousses. tho recovery:
of concentrated’propylex’m rro:x a’catalytic dehydrogenation process. . The. .
containd o2% acetylene, which is. mdx'ogeuated by: pasaing over
dokel: catalvm at abont 200° 0, About 18 1;0 2% propylens

Idehydro steps - The acety: enai% {8 cdmjn"ewpd
. pregsurs 18. ) , ‘with &
h:tm etm%laminp solinjien, yidoh gerves o

=




‘slightly tho chesper of -

}Qmeﬁ;f;omathemayomkmsgand.a:ecqvg;'-yf‘bfu-,-tha}‘f;dlg::l,ngby: & caustic.copper..
vashing, i -8./08UBL16. copper

 Tranes 568 6 571 cover dorrcepondence relating to & eolum proposed
for propylenc-containing mixtures.  Prints of the colum and bubble tray ere
given, ‘but’the conelugion reached was that the colum vas nod satisfaotory
for: the service-intended. I e

" Franps 572 to €57 constitute a comprobensive report entitled "Recovery
of Volatile Olsfine from Mixtures with Caseous Paraffinie Hydrocarbons by. .
Veans of Selective Solvents, with-Particuler Reference.tb Normel Butylens in: -

Mnizture with Butane". .. The report itself is undated tub supplementary sheets

indicate thet the work was dome in: the early part of 1939.. The study was.under-
taken to overcoms some of the dipadvantages of separation processes such.as . ‘
distillation in a conventional manner, or by azeotropic distillation. . Aqueous
{norganic solutions and organie chanidals were tried in ‘thege research studies.
The project bad three objectivess dstermination of the effectiveness of solvent
in absorbing olefin from a hydrocarbon mixture; development of a practical con-
tdnuous process for- removal-of olefin from o mixture.of hydrocerbonsj end -
thirdly the:recovery of the diséolved olefin from the solvent natoriel, .If do
‘1ot Imomn how widely the information was used in Germany, but the subject matter
4p- considored of sufficlent interest so that an ebstract of the report has been

Sy

...Inveatment end operating costs ave. glven for a ‘plant to. produce 27,500 tons’
of athylone ammally £roa-44;000. 4008 of ethane obtéined fron Bleshhammers Tho
otiame, waa to-bo treated for removel of. carbon monoxide and orguilo sulphir,
“after whioh it was to. ba dohydrogensted in an unnamed mamer. - The investmend

“'wap approximately 13 id1lion'marks and the cost of etmm;mtéptmite&w_11-1;
marks’ per kdlog n, of. ' lémaaacribedtomm costlof

9| 16 elgowhere, ¢ -e££prt ‘shpuld by mede |
“formtdon vith S present Teporte
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16 naterial 16 Govoted to correspondence relating fo eaononios, Lios.
caloula.tiona_ contract dotails, sumeries of proosss equipment, etes,
o ! oil fron. ethylene,  From ths initial record

'h?deaign ‘of: the plant, uoludad otlwlone recovery by uae of aJkaltno ooppor
. aolution, polymerization of the etlvlene, and reﬂning of the synthotic oil.
‘fhe' Lo description of the process dstails which o ‘enter: into

,R_'bhe‘correaponaenee wi reﬂeoti;-tho,ohanging viewpointa of  tho

- Ethane. ms__fn ba thermally ,cracked at reduoed pressur_ and th 8d
\gae wis tobo oompreaaed to 25 atmospheres and- passed: through a: cauetio oopper-
solution treater and oil: .ebsorption at 16 to 18 atmogpheres. to separate out

—etbylene. Polymers.aation was to be effected at$100 atmospheraa.w;w» .

On mee 724 it 19 mt:lmated that ths eth.vlene 18 deri‘ved by the Mro-
,_genat:lon of acotylene which in turn vas produced from methane by. oo'aoldng (aro?)
The produot-gas- of ‘acetylene synthesis after. hydrogenation was €0% ethylete,
30% hydrogen, up to 4% ethano, up to 2% higher olefins, the remainder nitrogen.
Tho hydrogenation catalyst-was active for three months,,after which the mass .
had to be regemerated with stean or air. The presence of- poisons mi.ght Teduoe -
the activity to as low as two. to three weeks. In June,’ 191.2 .8teps were taken

_to inorease the procduction from 10,000 tons to' 20,000-tons. annually by supple-

- menting the ethylens derived from cracking ethane uth othylene made by the

" pethane-acetylene process. A flow diagram has been conatmoted by ths cor-
reapondents and 19 a part of this. abstmot ot Frame 764 o

- 'l‘hie seotion by 1teel.f caste very little light upon the proceas for pro-
.‘duoing lubo oils from ethylene. -Roviewsrs ‘6hould be alert, to note subjoot
.matter in other reela which can be oorrelatod with thia. A

ARTAT ﬂwu B0

Frames&ﬂtom.

'l'ha tem W’bol” *os. appned to. tha produot of tho union of benzol with
i.etuylene or propylené to produce di-etlvlbansol or propylbengol, 8 yield ebout
beoretdcal pens a&ttaimd. The alkylation‘ step 48 carried ow m this -
prYopy 4 ot rlene re with ar | cant fod 0 or
‘ "__'-ohlo ‘at about 8090, ohloride fo

the. bottom he [reactdr and ds cir o
,ﬁ%'lﬁt:: e ;&mzzw
1ben u:de com‘n:m 81‘ ‘
dl-etlw 0 e, q tﬂ%ze ovgrheud_.,‘.;fﬂl'!ﬁf‘ ret
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.tgber;*19ﬂ«tmawmf«-a e
'G w8 to have & capaoity ot

1,920 % )
Production was expscted.
RM and requh-ed 1,300 tona

m:amea 91710 9. ’

. These .ave. detadled. mamoranda. and correapondenoe relating to or leadi.ng
up to contractual egreements in whdoh 1.Gi;"the Upper Silesia Hydrogenation
Works end the Central German govemmeut ‘were’ involved.  Great stress wes placea
upon finanoiel arrangements to inbure. a ‘supply of but.ano for aviation fuel, =
and l:lttla account is given of tha proceasea whi.ch wﬂl employ the lwdrocarbon.:v
e Suoh 'oeoms.cal--mattéro ae‘.‘e'ra“?diecu sed wil.]. hava greater aigniﬂcance i
inevi:md in eic:njunotion wlt.h proceas details: for ‘bhiB plant wlﬂ.oh may be- fmmd :

other re « .

- The fivet Ieeotiohlée‘alb with
- fron hydrogenation residuss,: The

'1Btlﬂ;nnedw1thretort. oil and ca
‘4n ovens. 'The bottomsmwbeua'

o_production of a briquetting material mado
idusl slurry from ths- hydrogenation of coal
fuged;- the- ‘cantrifuge bottoms are retorted
te emall size-cogl or if ‘edmixed

wiet one fth; a '/;’3’“"
T { ax
1042 uﬁmm e

'l‘hqk produw‘ntich M’ cokip ﬁ'om re rt;.wmua wm coueiderend of. qpporwm,,

the !
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: 1 kydroge “industries in. 'éw of ‘the poaaibdlity of utu{zing
“he ‘fentures of the procoss in tho production of smokeless ‘fuel from non-
_colring: coad or finoa which otherwiee would have less value ‘thm when m-

q\_nptt;eq.; Ms":l.tam extenda from Frames‘ 974 to 980. »
| OnI‘Eam 981 de.ted Indwigaha.fen October, 1940 18 a record of work .
upon: tbe beating of paate by the hot oﬂ. method for & 'mo atmoephere ohamber

conmatsd 0. the methnd of middla oﬂ. with biamuth, ‘the ‘method 4 usi.ng
‘hotodl apparently gives imch higher paste thruput, ~Four procedures were .
offered. . First, (used in Scholven and Nordstern) the paste which has been
brought from a_temperature of 100 to 4259C in a preheater is treated with
the working gas in a. regenarator, after which three hairpin heaters in series
raige the temperature to 4709,  The prossure in the hairpin ‘heaters 1o 48
“atmospheren and that of ‘ths oven followving 1s 12 amoapheres. The second—
method conrists in separating®the paata into two. streams of different con~
‘centration (at: higher viscosity). The bhird method treats: at ‘the: eamo oon-
‘centration btrb at lower viscosi.ty. ST

e 29t 106, |
_.«_ﬁm produoti.on of Sulﬁ.gran (aoditm aulphide.ﬂags) of .vhich there we_

potertial capacity in Germany ‘of ‘about 2,000 tons per month hed been “8imdn-
1shol by about one-third, and steps were taker to-emlarge the output of this
cherdeal, - A hint 45 given that the Sulfigran when dried is used ag catalyst
_4n Steinkohlo hydrogenation, It may also be 1nferred that the sodium enlphide
“wes mado. olther by the route of remcting eulphir with codium earbonate or by
!*ydrogenation of-godiun sulphite or goddym. sulphate.  The f£inal piece of: core
‘indicates thI;m Bemnm wuld bs the. site, for a

jreamdenor im'gedﬁu mbjeot. ry
2 0 N TARIOUS CATALEETS

" pmcea m the index ap part|ne

(xm tm‘t.m mijécm ic mm '

“gla




A (dermd “ffom mu mphate’
fcmmium.,mde '13..‘\81 S

Eﬂdently 'ieome;, télyat or- lta

- Oatelyst #2041, - )
unavanabmty of cortain’ claye. , !
nd hare»is mentiop of

equivalent was subject to poisoning by sulp!
a- 'purification process  employing win e
No detaue on"thl.s‘_‘pnrif:lcation ha'
~ &mm,‘”-?'rbs*direoﬂona fdrmaldng -analysing,

tha activity of this catalyst which was uged: to: promota the reaeuon
_cozmao are givan in"great detadl. : (mmea 1023-1043, J\me 1939).

The Prowm Geide Catelvgt sppears to Tavo boen doveloped in Oppan end

waa also used to- te tha reaotion for the convereion of C0 to
(7 mmea, f coz

.-]’o'r.

b.0:
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