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BAG 2168~ TARGET 30/4.03

ITEM'l: Monthly Summary of Plant Group A (2 Pages)

, A monthly report for August, 1943 of the Fischer, syntn651s
plant-at Wintershell-A.G., Lutzkendorf, showing g summary of 1, coal used;
2, fuel gas; 3, synth651s gas_produced; 4, .gas purlflcationﬁ 5, syrthes1s
6, oxygen and nigrogen by Jlnde air separation.

.

: The summary is followed by = hstmb of spe01al plant operating
- notes such as: .A- 1, gas. production;-high-sand content of coal caused
operating dlfflculties, plant. overhauled and repaired; A-2, s;nthesis,
--petroleumn-oil- used-ih -gas.washing. in.place.of tar oil in'a new. column,
insufficient gas cooling resnlted in higher sulfur content, decreased
yields and .more rapid catalyst aging.

IEM 2: Plant Report for Juns, 1943 (3 Pages)
“?’ - [‘ A monthly reoor% show1ng materlal balarice under the following
headlngs.-wooal, powderéd coal,:coke, fuel gas made, fuel gas used, syn-

thesis gas made, off-gas ylelds, Llnde plant hydrogen, hydrogenatlor
ylelds, and 1ubrlcat1ng oil,

)

¢

Monthly Summary of Plant :roup C June 1é43 (1 Page)~»

m_Production and use df steam and electriolty, and water used.

r

Monthly Summary of Plant Group B, June, 1943 (2 Pagas)

~Item1zes operatlon of Plant 4, hydroganatlon Plant 5, petroleum
oil including distillation, "‘deasphalting,’ dewaxing, clay treating, &nd -

'EEIfﬁftb'EﬁtaffnéEftﬂg{‘aﬂﬂrPTﬁﬂffﬁ"bTEnalng.. , T

>

ITEM.3; Monthly Summary of Plant Group A, Junq, 1943 (2 Pages)

-

Simllar to Item l Piant summary and operatlrg notes



WITEM‘44 Monthly Summary of’ Plant Group D, June, 1943 (2 Pages)

! " Utilities are shown under he. following headings- 1 water
balance; 2, hours on' operation and condition of water in boiler house-
3, hours on operation and oondition of water in waste heat boiler;

4, electrIE“Ualanee“—S steam generator 6,  -steam used._ Co

Monthly Summary of Plant Group A~*£ept., 1943 (2 Pages)

Simllar to Item 1 Part 2 Operatlng notes.

“ITEMHS;-x “onthly Summary of Plant Group A Sept., 1943 (1 Page)

g Slmilar to Item 1 Parx_lA_fElant summary

~{TEM—6L——ﬂRnHmly—Summany—oﬂ—Elant_Gnoup_D,_May;_1944_*(2~Eagesj

Slmilai toéItem 4%

ITEMS 7M77Cover Better of Narch 6 1943 and Attached Reglster

and 8: of | Chem1ca1 and Englneerlng Personnel (103 Pages)

1“Employees of Plant Cq_poratlon Oberrhelmg 1. G ( udw1gshafen,
-Oppau,. Merseburg;;Sehkopau and- Hiils)-as- -of-July-ly- -1940,-.£ o -engineers... =
and May 16 1939‘ for chemlsts.. Age groups and the,numbér”arafted Bre.. shown;'

v

LI

IT“M 9 ' Cover Letter (Narked secret) from Pelchsamt fur ertschaftausbau,

“fBerlln, e

of Sept 9 1940 to Muller-Conradxuat Ludw1gshafen for report on - "Analytlo'
~and-Preparative Precisiorn Separation o;“Hydrocarbon“"lxtures“ prepare@

for thev"Second Work Conference" on Apr11 5,e1940 (1 Page)

o 10 Letter from Stern o Muller-Conradl of rarehﬁzo' 1940

e

g 1"'

statlng thar A short 1ntroduotory paper for th
~~has.been- prapared. (L Page) R

TTEN 11 Introductory Paper Ment;oned 1n Item 0

Thls paper has been translated comp1¢telyf,




Analytieal and: Preparative Precision Separation
o of Hydrocarbon ‘Mixtures '
by Stern i_j;ﬁlva

Report to the Second Work Conference.

\ o A

Dr Mﬁller-Conradl Analytlcal and rreparative P;ecls1on Separation of
Hydrocarben Mixtures

Gentlemen'

Wlthin the—bounds of—thls -meeting I ‘have' ‘been
authorlzed o report to you ‘on néw methods for the ,Sepa-
ration end determination ef hydrocarepns in mlxtures

" These methods have been deve10ped by my co—workers ‘and
: elf within' the las_ au ‘Works, 1n o
“order to obtain | an .insight regardlng‘the'com 051t10n o
of pressure oils which are formed .under a variety of
conditions.in. the. methanol synthesis as well as. the pro- -
ducts prepared from these and the’ 0115 obtalned by thermah
craok1ng - The compounds appearlng in the 1atter ocopr
also: durlng “coal llquefactlon as unstable 1ntermed1ate
members ~As ‘cracked oils are prepared in very»lﬁrge AJﬂ
amounﬁs abroad ‘so 1e»was 1mportant t& defermlné what -
1nd1v1dual constituents’ they contain: and how to- techw
nically evaluate these individual. constltuents and also
té‘be preparedugoﬁ the evaluations .on: the part of forelgn
eountries; <

“Seesupplement ..

supplements to thls report.,
R I shall dlscuss these methods 1n about the '

order they were; developed by uss preclslon fractionation.
by use of the Oppau dlstlllatlon head the smallest model

oleanes die

Precis1on Frac-"
tlonetlon T




-Supplement p. 5.

keeps this bdth- boiling does not come from the vapors-
~of distillation.but comes. ‘from a'speolal uniform heating
“sourcs - an electric w1nding. By this means the dis-
"tilling head bécomes squally effective for very. smell
quant1tles. “At first I ysed only- one narrow annular
space without the “imbedded spiral thén by -a built-in, -
" two-wey: spiral of pletinum wire "the path of the vapors-
was lengthened and-a pos1tive action-obtained .even for
‘small vepor velocitles.' The best solution, however, -

is represented by. the gound- in, slass spiral of: the™”
Widmer head which is fused to the inner tube, "It can,

" .be made tlght ea311y,_it requires, however, egpeoxally
for the larger types, great technical glass blowing
skill, .Metal wires, for example, silver, may also. be
used” depending -upon the dlstiLiate.‘ Sharpness’ of sepa-
ratlon hardly suffers hereby except‘these distillates -
accordlng to our experience are not suited for_spec=""
troscoplc -exemination. Spun -glass cords: ‘Bre: unsultablei
- The. _condition for precise separation is constant pres=’

sure; it iscbeést to have an individual pump for each’

,Supplementﬁp 7,wnvvapparatus.. A diagrem of the- arrangement pressure

Supplement p. 8

Olexrinés

- of the; xylol content wes fade by’ means of’ the Raman .

regulator and various.designs are given in -the supple- :
ment, Temperature 1s best.regulated by. dlmlnxshlng Jor
increasing pressure on-.the eonstent bo:,llng.bath_whlch_
‘pressure--cen-bé-more- accurately measured-than. the. tem--
perature by our frequently 1naccurate thermometers.-
'—.‘:LT-; .

e -
R TR

As an example of preclslon fractlonatlon I_x
After three fractlonatlons about‘half of the “o- xvlol
.ipla cbncentration of 95% e-was obtained" in. the last’ frac--
tlon, “the.first.fraction. consisting of. in+and- -prxylol ..
ﬂneewﬁpom*the-o‘— The, ternary mixture of the main run-f
nings could not be' further separated./ Determnnatlon ;J

.

spectra. ~We got better'separatlons with thls 1aboratory
head: than’ was posslble with sur large. 1ndustr1a1 columns'=
up. to now’ the. revérse-had been:true: Now.ve have &lso -
developed +this. Oppau- column On-8n- 1ndustr1al‘scale where;
it performs as well ‘as the smeller ones as far as sharp-‘g
ness of separatlon is- concerned RNy -/,-n . '
, . N . ‘ ST e
I shall xiow dlscuss the analys1s of- oleflnes K

b

1nAmthures ‘0L nydrocarbons. 08, hydrocarbon*chemlstry
famlliar to us in the dye 'and. pharmaceutical teehnology'
is prlﬁErlly the. chemistry. of .aromatics.. The. cracklng
of. petroleum ‘and tars. and ! the evnthetlc hydrocarbona___
from CO-8nd Hy or thelr further manufactured iproducts
‘offér a source of rew material in which.olefines abound,

L BNdTesT far g red ty.is.concerned theyﬁare/the:most‘ﬂ




Supplement p. 11

_.Supplement p. 9

Analytical ‘pro- .

cedure

bupplement\p.‘lz

;Dlagram

'represented in & chemical mixture &s a cragked oil,
which we /have separated into indlvidual “carbon: groups
- by means -of precise fractionation? - In order to obtain

~-a-working basis we .set out td determlne ‘the 1nd1v1dual

-isomers of pentene “in' a mixture with the hope that from
" these results we could also £ind methods for the hexenss
and heptenes. This problem could not-be, solved com= ’
pletely; however, we could collectlvely determlne pen—»
tene's Bnd hexenes in’ olosely related groups. ‘When we
"began ‘this problem about ten years ago Professor lohr,’
‘of the Lu Research Laboratory, sugsested that we try
bromination and fradtionation of the bromides. This -
‘méthod did not prove “sound; -0y bromination not only
addition-but also substitution.products are formed whioh,
moreover, aye egein easily decomposed and- thus the mle
ture becomes more complex which was ‘o be avoided &s.
much as.possible-in the .first place; - Vie—then success-
fully used:-the-add ttion of-HBr ‘Bnd could with.the.
assistance of "the reactions observed several decades
ago by Michael and Zeidler on the ‘bromination of pentenes,
parate thé pentenes from each other end from the paraf-
- fins thus: obta;nlng\ﬁour groups.\ In & suitable reaction
vessel, -a V~tube with dn'inner middle leg which you ses .
here, the olefln-paraffln mixture is first shaken with

4~ 1/2 ¥ _HBr, -the .smount..of. bromine. absorbed is.determined .

and the tertiary bromide which was formed from trlmethyl-"
.ethvlene and ssymetrlcal methylethylethylene decomposed
- with water. ang the resulting HBr. determined. by titration.

" Wext all olefines are bromlnatvd at 0° with' saturated
““HBr solutlon,{the‘ﬁefaffln separated by boiling over
~into #h

L

other leg and determined. * If 1sopropylethylene
.Was,present. in the mixture, then. 48% tertiary bromide
is"formed fr m it by re&rranwement ‘from which deter-‘ i

‘mination ¥ 1sopropylethylene can be calculated by using
a rearrangement factor of 2.. The rem&ining _bromine 8b-, .

_sorptlon yields the amount oﬁ stralght-ohaln pentenes.

“We thus obtaln/bes1des the paraffln group, three'Penteué

grovps: (1) tertiary. bleflnes, fri ylethylene.,
assymetrical methylethylsthylene; ( .,&propylethyrb ;
end’ (3) stralght éhaln TembeTS . S 'f__iﬁ f‘nu.w’pﬂJ

"1

RS In the case of the hexenes b951des these three
‘groups there is still ‘a, fourth (IIIa) group between the

. tertlary-butylethylene.. Thls now rearranges 1tself durlng,
]the saponlfloetlon of. 1ts bromide’;. because of the retro- -
- pinacoline. rearrangement “into. 2, 3 dlmethylbubenol_&_
and this alqohol nder: these’ condltlons is converted
wpraobloally'oompletely;tostetramethylethylene- Furthe:
detazls are.. glven in.the._diagranm... We. haye not. dpplisd’
k ' 5, the'iseparation by-simple.




boiling“ip:tﬁe V-tube heing incomplete for higher
olefins.

~Supplement p. 15 . " A séoond method of determination for tertiary
' ' oléfine's is the selectlve catalytic additlon of HCl or
HBr to oleflne vapors in”the presence of a,b rium chlo-
-ride or:/bromide vontact {(Friedrichsen). It pevmits,”
for example, the, quantitative séparation as halides of
small amounts. of isobutylene from“other butenes '

Supplement p. 16 A further ‘mathed orlg;nated from theoIauss_d
' © ' mercuric acetate procedure. -1t depends upon the fact
" that primary; secondary and tértiary olefines react
repidly with mercuric acetdte while di-tertiary.and
tertiary olefines with adjacent quaternary carbon-atoms:
‘react slowly. By titration of the acetic acid the re~
aqtgbn velocity may be determined. . This method is of -
e ) value.when.it'is desired. to.. determlne the -embunt-of
Supplement p 18~ "2,4,4~ tr1methy1pentene-1 in the presence of %“4 A=tri-
- Table - ' me thylpentene-2 ag in dl-lsobutvlene, or for example
' when it is desirsd to establish whether 1,1- di—lsopronyl-
fethylene or, 2,3; 4atr1methvlpentene-2 results from the -
dehvdratlon of 1 1-di= 1sopropylethanol
cecce "
RN P
'“0302?10?0‘
7ﬁ¥f"

Diénés s In “the determinatlon of. oleflnes d}enes occur
;_as d1sturbing~eontam1nants, especlally in cracked pro-
_.ducts, -end must be de termined and removed before_maklngt
'the olefin’ analys1s._,_ After the determlnatlon and’ re- o
movel of the dienes traces of. peréxldes must also be.
destroyed before preclse fractlonatlon*31nce they would
“interfere W1th the V-tubs - analvsls

‘Supploment~ we separated the dlenes by the’ stogyH e -addi-
pgs.-19-28 . “tion of malelc a°1d anhydrlde and Va°““m-mmw.;jf:le¢;

'"1nd1v1dual portlons by myorochemlcal reactions or by
'”,conversion into phthallc acids.,<

e

‘Supplement p: 19 y o :‘ The cyclic dienes, as has beenaestabllshed
-—byan—~Heees——m&yhbe-eep4 %
L “naphthoquinone’ which reacts -but very slowly with stralght-
"Supplement-. . chain dlenes.“_The branohed chaln,cvcllo (dlenes) react

HVPQeQ;ZB,LQgi ght halns lastly

ﬁThis methodwproved gOOd'ﬁor the separation and”ldenti--'
flcatlon‘of the small amounts of dlenes 1n cracked 0113.




Suppiement'p;'zq

by tiératlng.'witﬁ propef pracautions, thé'uncohveréed

Paraffines

-maleic enhydride, which is much more rapldlv hydrolyzed
by. water than the addition &Clds.
It is especlally d1fficu1t to determlne indi-
“vidual isomers in mixtures of paraffins; in -some_ CBS6.5;——
“however, it is of special interest and above all it.is '
important for-the defense economy;as, for: example, in
" the iso-octane used in aviation: gasoline ‘whose - resistance
to knocking is dependent on the content of 2,4,4-tri-

‘ *methylpentane. “As the paraffins are’ difficultly_reactlve-

Foyamne

Supplement p. 3 -

‘Suppleiiont. p. 36

' Supplement p. 35

' moleoular spectra especlally the easily determined. and -
evaluated Raman effect. Ramen analysis is appllcable
""$o non-aromatics when only a feow,-at the best not more
then threesindividual constltuents,.are present of which™
.one is. clearly preponderant. We also have examined & '
number of technicel iso-octunes in this manner in order
to explaln the ‘une pected dlfferencesrln octane values
..and_in.this way arrived at: ngw resul ts.: “First, . the -
three samples given on Page 36 of the, supplement were L
sub;ected to precise fractlonatlon by means ~of Tthe - Oﬁﬁau
‘head, after which the fractions were‘ex&mlned by use

of! the Raman_effgctl. . The fractions given in the cglﬁmﬁs
of the table show, that ‘Semple, TI.is of very homogeneous.
compositlon whlle Iland IIE: con51st 'of ‘two componsnts
in unequal amounts &nd the flrst and last fractions
contain noticeable mpurltles. The main. consﬁltuents
were examinéd by.Dr) Timm using the Remap éffect and

S ___1dent1fled as’ '2,4,4 (and 2,3,4- trimethylpentane and verl—'
‘Sapp.le'men:c;,ﬁ; 87

«fled by mesns” of the index of refractlon The first’
has an octane. number of 100 and 'the second identified .
by us “for “the first time nd synthetlcally ‘prepared in
pure form had an ogtene ¥ ‘ber of 98. " The’ 1mpur1tles
‘which- decrease the octan number '6f III are found prin-‘
clpally in the 1as£ fractlons ‘besides this; naturally
also the nlgher cjntent of 2,3, 4~ tramethylpentane has ~

some effect An tane number of 95 is, required"so S

i ¢
-)\ kS

Synthetic mlxtures = ?} After Ju t biv1ng you a synops1s of the methods

Suppipnent g0l

”?alcohols and acidq

used by us for the separatlon ‘and determlnatlon of ole-
fines, dienes, and parafflns,‘l 8t111. wish 0 brlefly

’4#k;LTneikn:—yeu—iu»dﬂx%—sup—

JAplementf-‘how the many*gO-P? pressure 0ils of various-

Besides hydrocarbons
‘constituen'ts, aboye all~
‘ar ‘sepamted before the exs:
amtnutlon -and’ determlned by themselves. This" separatlon
~for~a1cchcls*up~to¢0' and“for*ac1ds~wasfdoné*1n*kncwn~




Supplement p. 42 .for the determination of- the OV-number our me%ﬁod of
. K ~ % using phthalio anhyﬂrlde instead of @cetic’ annyarlde
is worthy of mention. After obtaining the ester deids
these were converted into  the mixed methylesters by
.means of diazomethene,end since the former are less ;.
easjly-hydrolyzed than the acetic ésters, it is'easier
to determine, the amount of unused phthalic anhvdrida.
" They are also less volatile and therefore are ' more easlly
separated from the other components.

a—

'Sﬁﬁﬁlement p. 50 :' e “In the next to’ the last table you sse the re-
U e sult¥ on an oil represented graphically and in the last
Supplement p. 52 *ftable \are- the comperetive columns of several oils. "In .

an investigatlon of this kind it should always be borne
in mind thet it is 1mpossib1e ‘to give general rules for
‘anelysis and the same.is. true for these methods. A
suitable mothod must be selected for every- produ@t to
_be exa.mn.ned. ’

" STER,.Op.-200;<Mar ok 1940+

ITEM 12-; Report mPntloned in Item 9 - Suppleﬁhpt to Introductory Paper,,.
Item 11 (51 Pages) P

- .\ g

ThlS report‘has been translated in; full




Enolosure to the Repoft} Stern

New Methods of Isolatlon and Identiflcatlon
- of Hydrocarbons in Mixtures - '

..
v .
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Analytlc avd preparatlve prec151on separatlon of hydrocarbons

in the 2nd Working Group: . e _ o '”7;\(, o
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i The technloal solentiflc experlments were carrled ou; by the
_author: in. collaboration. with: “Dr. Ernst, Hochschwender (Summer, 1926)
- Dry Robert Hasenolever (Fall 1926-Spr1ng,L1931) Dr. Werner Hoess: (Fall
1931 to date), Dr Wllhelm Friedrlchsen (end of 1934-to. date) ‘The physical.
were madé ov D Bernhard“Timm***“




OPPAU FRACTIONATING -ATTACHMENT

This ‘attéchmant for precise fractlonatlng is made wholly of.
- glass to the lower half of which is fused a glass-tube provided with
_electrical heating. This is filled with a liquid of suitable boiling.
p01nt to just below the ‘upper end of the double immer tube. supporting
the glass splral To.avoid delay in boiling, boiling rods! are intro-
duced into the inner and outer spaces.of the bath.. The thermometer is-
suspended in the outer space of the ‘bdth, The upper end of the ‘bath..
chamber is connected.w1th a-reflux condenser by means of & ground glass
Joint with sprlng cllps to pbov1de for 1ncreased pressure. SR

- . The desired” temperature cen be regulated accurately o &, frac="
‘tion of a derree by selection: of ‘the bath liquid and the correspondmfr

_pressure or, yacuum. The 1iquid flow1n5.beck_from the_reflux condenser
must not drop upon .the inner splral tube; it should run down on- the outer

wall of the bath chamber._' = R

. ¢

- The round-bottomed flask w1th the 11qu1d to be analyzed is,

' as usual, connécted to the fractlonatlng -attachment. by means of a ground
_glass joint and m§ likewise heated by an electrlcally he atedbeti;—the -

_ temperature of which is measured. The vapors leaving the flask pass, -

‘ﬁaswln“the_W1dmer«attachment _through a_cylindrical spiral spece in which-

’ they are in contact for a time with the 1liquid flowing back and- become
~-separated-intatheir- constituent-parts.--By-the-selection-of-the- .distence--
.a=b,. the splral piteh ¢ in reletlon to & and -the. length L, it is possible
“to adJust condltlons to & cons1derable extent to thq problem at hand

" Accordlng to dur experlenees, the following are espe01ally to
be observed .. :

s TR constant b0111n& llquid must not- decompose ea31ly, but. 1t
'need not necessarlly be a-pure substance., It must not be inclined to {
superheat and besides hav1ng a suitable b0111ng point, must also possess
& leat of vaporlzatlon Whlch is not,. less*than—that’of—the—substance—to-"'ﬂ
be fractlonated : A R

- o : P

i For the separatlon of hydrocarbons we_ > théry pentene, carbon
tetrachlorlde benzene, water, toluene, xylene, pseudocumene, , dlchlorben-
‘zene and tetralin, the ‘atter very. soon ‘showing signs of decomp031t10n.
Usually we. do not 5o lower "than about, 40° below and not morse : “than 15°
above . the b0111n5 temperature ‘of the  bath liguid, at atmospherlc pressure.,
We regulate the pressure by means of & movable“tube 1mmersed)1n mercury. -

The 11qu1d to be se arated‘must b011 un:formly and sufflclently
vmgorous, 1f one. fractlon has @een removed then only very llttle comes .

1or capillary tubing‘

e e



.over. :We incredsed the ‘bath temperature onlv when\with the normal ap~-- . .
paratus th@‘ﬁ?ﬁ?ﬁtﬁ@rrato—at‘tha“end of “the gondenser. foll. bslow 3-4 drops
per minute, and deoreased to less:than one drOp .por minute for the,smaller..
apparatus. We never exgeeded A rate of over 60- drops per minute as the -

* maximum for the normal apparatus. Since only the bath temperatureé needs -
_supervision, it is easily possible to carry on.a 1arge~number of dlstll-
'lations side by 81de. o

Wé used fractlonatlng attaohments of the followznb d1mensions-

B

. L X - in_m-',"“__,j'vf"
_Nd.'l Snali‘Amounts”'-' a_'jf% ¢ .d L %-.fL'.
o 5= 100 ce. . 8;? 6 5 1 100 _ISOZ

We. 2 Normal Amounts  14,--10---12-—2 - 2007300
No. 3 Long Cotumm 24 2010 2 zOb»'.soo.f

§ee the attached drawing for the meaning ofrthe letters.

irﬁo; 1 Q'we used thls for the separatlon of small amounts

No.. 2 - Was wsed for TOTIAL condltlons. ' R ’ﬁ

Tgho. 3 - Was used where especlally sharp separations were d851rab1e.

,.“’ o s R ..&_—v——

- Oppau, October 16
Stern
* OPPAU_FRACTIONATING ATTACHMENT . -
.with adjustable roflux co
"(Report Aprll 22,363 Aprll 285 374 March 10, 40 Stern)

Il - . ' x
=t In order o carry out the pPGCISlon Fractionation’ -of larger ,
amounts. in a faster -and equally satlsfaotory way, the attachment. (descrlbed "
in report “of . October 10, 1935) was provided with an- innor attachment above -
-the-:column,which- could- ‘be-;c00led by water-or Hin:(see -atthohed draw1ng)

This attachment. i in the form of a'test,tube'and is .separated from’the

column reflux~cooling ‘surface by Qn ‘annulus.,.: quuld condensateﬁfrom,themw

constant boiling bath fills the annulus’ and effects. the heat trensfér.-

We use this modification in. .¢onnection w1th the 500 min, columns. In—the

technical constructlon of this preclsion fract1onat1ng column, 1t was’

' not necessery to provide a specxal device:to regulate the reflux. - Thn
*reflux can: 'be - regulate& et wWill by preclse setting of the' temperaturo.v
vThe -determination of - the temperature - is: carrled out be'st and-most. exactlv
N by detarmlnatlon of’ the boiling pressure of the constant b01llnb bath.

L -—

S ~For __usei‘ul_appl;wtion oi‘ thrs“attachmendt,k_.i,t.;s\eswwsentwl

pv*convenlen regulation of prossure or vacuum. For-this'w




__the floating pressure regulator, which 1s also shown' on the attached
_drawing: - a hollow, .6ylindriocal floating body which, at the. upper and
lower part, is well guided. by three wart-like glass pieces in a fitting -

‘glass tube,.is ground-even-at the upper end. - This uppe:. end 1s pasted

. with a thin plate of oil resisting buna, /The regulatory buoyaney of —the
floating body presses it with the desirable back pressure to 8 VoA tubé

which has. & guiding disc on its lower end and which is connected elas=
tically with the inmer. glass tube by mieans of ‘& piece of rubber tubing

The highest, attainable pressure or vacuum ‘depsnds. on the: ratlo '

" volume of Tloating body
inner cross=section of tube .

“'-T",..‘;12“,._.- ()
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In order to test the performance of the Oppau attachment for
'preozsion fractionation, we.made a mixture of- equal parts of o-, m-, and
. p-xylene and fractionated it. . Rainan spectra were used to determine"and,

‘eetimate the oontent of the various outs.- The table below shows the results.

", A part about L/S - 1/2 of . the: o-xylene could be. obtained i .
the. last out as about 95 ,percent’ o-xylene. “The Tirst out (135%)" Was—free—‘
of o-xylene but oontained both m- and p-xylene. The cut 137.2° could"

" not be separated even with four reruns, and it seems to be a constant o
‘boiling. mlxture. The outs 139° and 140° can probebly be further separated.
” 80111ng Point g 'Wt.o

“155 0 i . .15
137427 - 54
139,2 - 5.,
6
8
9

139.5 -,
140 e
148:2 -

INSTRUGTION FOR, THE DETERMINATION OF
TE PEVIETE AND_HEXENE FRACTION‘ IN THE V-TUBE!

1. Group -c =

(Isobutylene group)

Determmne Br number in fractlon according to McIlhlney

: Rlnse tube with water, evacuate, welvh moist, Suck in 4 5 n.,
HBr elght timés the-volume of ‘the hydrocarbon, shake 1-1/2 ‘hours, suok
off the HBr, suck in water and repeat until the water is no' lohger deid,
et well strafify, suck off water andweigh The fubs.  Distill the hy="""
.'drocarbon (pentene 70° hexene 90°C): from one side tube to the other
“~(0°C ), suck out the residue and welgh the tube. it A

: Repeat treatment wrth 4 5n. PBr untll decrease 1n welght of
"the hydrooarbon is” less than 5 pgr cent ‘ -

§etur&ted Hydrocarbons G.-c -0 ;
e ( 41_.:., i i

e Determine Br number accordlnb to FcIlhlney. Suck in solution ‘
of HBr (saturated at-0°C. ) flve ‘times the volume of the hydrooarbon, shake
two hours, let-well stratify, separate the acid.‘ : ' : R

“to. remove gaseous FBr, suok off KOH and wezgh the tube ;ﬂDetermlne the”

“Br number of the hydrooarbon bromide mixture to make re ‘that’ dbsorptmon

.. of HBr wag. eomplete.{‘Dfstill the hydrooarbon bromide mlxture (pentene
90" :

~70%5" )"fr‘é"m“”o‘h”e““"side tubs™

“AAfter. remova 10f dienes (see: encl 19) ‘and"of'" poroxlde
2Michael ami Ze:\dler, Ay 879, zas, 297 885, 252, ,268.

ORI st



dlstillate in middle tube, suck off ‘cool -the bromide in the sids ‘tube

Yo 0°C.’ and remove the rest of the hydrocarbon by vacuum‘until weight
is constant. o
L Group ¢ = d,-ié.- é Isopbopylethylené group .

;o

off and repeat until water is na more acid Titrate the HBr in. the water
(and” multlply by’ factor) . R

Factor for c‘.= ¢ f'é.a c .2

- ¢

o T : ;
,6=2e-C=-0c=-¢C 2,5

4.

¢ = > - c_ LﬁlO

Determlne the Br numbar in the residual bromlde accordlng to McIlheney;
_1f olefln was_ﬂonmed_anew.$hen_xhere»ls-present tha s

e 2 \
’ .

IIIa Group c = c - c - o tert- Butylethylene group ;

N : ; .ﬁ¥éfvéx., o .—w—-ﬁn' B . e
-From o =¢ - ¢ - c is formed~in 90 per—cemt-yield ¢ ~'¢ ~ & - o
PR , I I U R

Aretrograde Pinacoline resrrangement)l and.this gives with water ’
¢ = ¢ - ¢ ~ ¢"which form§¢c -~c = ¢ =-¢ at.room temperaturqz. : .

;roup1IIIa occurs 1n dllsobutylenes, but was’ never fond 1n'
cracked gasolines. -’ . .

“*Compare_Delacre,. C. 1906, 11 498,

¥160n, (9210)"



) _1Vc . . T
e .
111, Group c=c=0=-0C=0C. c : c

. emc=tC - ‘c-c N
‘ !
:C

e

Q=0

(]
'
DU Ao
0_-0_’:'0-0"0‘ c:.-.—-:c

The bromine comblned with the hydrocarbon ind%cates the content
of the above olefinb Wlth predominantly normal chaini - L,

Ve use about 10 gr. of hydrocarbons for the - analysis in the ‘
‘V-tube with,150 ¢c. side tube (illustration). "We use smaller tubes for
‘smaller quentities.-* 7 .

LT (10)
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" geparation and Determination of Hydroecarbon
Mixtures Free from Dieres = -

o

‘Group Pentenes: Hexenes',

4.5 n. HBr

8.5 n. ‘HBr,

N \ . ! -'~I °
VG CC '8¢ ~C = C -~ C

IT e=c¢ - =

'{6—‘ B _' i ‘4'0?7 T ’ 5% Yie N

o Eeol
8.0

.Rearrangemepﬁ»tb,tentiary‘bromide
) “”“Kmiaﬁaé1f¥éar?aﬁgémen¢3“f“

ITL - e : e h;c‘“#g =¢g-c=-C=¢C=¢C

e "
- = =C c‘=,'c-c‘~.~>"

3“~v» Ti”éo% éeaffangémeﬁ - {
f1te SRttt SR ¢

in agueous- solution.at 40°C. into

W

‘Which‘is converted even

-19 ‘Ki?)
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Separation ‘of Tertiary Olefins from other Olerins
by Selective-Catalytic Conversion to Halides by Barium Halides

~

Process of W. Frledrichsen E.P. 473501 Fr. P 823567 H P 351855
U, S A, 2156070 - 0.2. 11655 . :

’-”~4 . About 500 1 of butene 2 contalning &5 per cent isobutylene

are mixed at 95° with 40 1. of gaseous HCl and passed within 5 hours ove:
1- 1/? 1. of a porous BaCl, catalyst. A 92 per cént yield is obtained
which is at least 98% tertzary~butylohloride and which can be obtalned
‘from the mixture by precise fracgtionation, The oat&lyst is made by mixing
equal parts of -Ba¥l, orystals and water drying itrat elevated temperature
in a v1gorous ‘air ourrsnt-to & blistery mess, . From this, pea—51zed pieces
‘are made and completely freed from water in a- stream of HCl at 150 200°C.

L U31ng ﬂBr and BaBr?, the sam;\donversign and the samo y1é1d }'
are obtained at 65°C. = - .o Cell

e
. \-, S

T TItis s wely 90551ble to- separate trxmethylethylene “f'rom’ 4 g0
propylethjlene by this process. - It can be used not only for" ‘the "teshniecal, .
“but as well for the enalytical separatlon, because ‘the- terttary~otefrns——~—~

can be ‘separated completely from zases. containing 2-3 per-cent:. In tech-
‘nical §\paratlon it is bestito wash out the halides from. the resction = .
gases oOr vapors with high b0111ng hydrocarbons and to drlve off the halides
from the solution. L ( . .

-

Volumetrlc Determlnatlon of Two. Groups of Olefius

Expans1on of. Tauss Method (Dr. W. Frledrlchsen)
: March28 s

The Tauss method for- quantltat!ve determlnatlon of oleflns
~on51sts ‘in reacting the oleflns With” mereuric acetatp and determinlng
volumetrica the equivelont amoun
could-be_ 1mproved in some respects end could be extended malnly for ‘the’
@mmmnwdﬂwmmmmorﬁmmﬁ’rﬁm,mmtmdeeMM1n
certain-positions; in the presence - of othercoleflns. ~~~~~ Oleflns of~the

conflmuratlons- P

conflguratlons reaot quantltatlvelv with merc

Ring-oftheconii eupation o vde T
etk e g G g © ;_;- T

!

frééot‘muo : ;_t;i , o \ reaction velbel y'of’both yoe's. o
: EreVshgwn:in'Tqblo,I.,s(It should be mentloned however, that the olefins




of the sécond group (Curves. 1 3, 4 5) are apparently- contaminated by
olei‘ins of the first group due to the method of preparatlon )

Experimental '3 .g. of" a mixture of 2 4,4~ trimethylpentene-l and
-2 'are made up to 25 cc. with methanol in a volumetr1c flask, Two cc, of
this-solution are mixed in a test tube with 15 ce. of a saturated solution
of mercuric acetate in methanol and left for oneé minute. Then, in order:

' to determine the acetic acid formed, the solution is at once poured into
& mixture of 100 cc. of water, 30 cc.: saturated ¥aCl solution and en excess.
of n/10 NaOH, and this solutiom is back titrated with n/10 HC1, using
phenolphthalein as indicator., Further values are obtained.in. the same
manner after different time intervals. 1In this way the reaction velocity
is obtained end-plotted as in Table II. Extrapolation of the straight pert

—of the gurve zives an interseetion-with tﬁeﬂabsclssa~—1nd10at1n-~QMe~com-
pos1t10k of the olefln mlxture as: 50%, ‘ g /

_ B651des belnb used for quantitative determlnatlon, “this method
‘o be' “used in the determlnatlon of the constitution of oleflns,ve.g. trl-
“isobutylene, to" make statements about the cla551flcat10n of" the ‘olefin in®
questlon 1n ons of' the two groups.

Abeve all thls method can be used to 500d advantage in prepara-
~tive work for ‘the determination of the purlty -of olefins. For instance,
—the—eurve's~1;~3;—4-and 5 -in Table I show. dlstlnctly that-thé—olefins-are—

contamlnated by one, ‘which reacts fast with mercuric acetate. These olefins
-were. prepared from-thea- correspondlnb tertlary aloeohol.- by‘dehydratlon with--
oxallc acld or 1odlne, e.z. 2 3,4~ trlmeth?lpentene -2 as follows

c . . . C. C c: ) :
. | : S ! 1 = -HsQ-
e - c\- -'c-fkc_+‘1 Mg CHg == 6 ~Cc=0Cc=~¢C=~¢C ﬁ——ga
c ¢ e ¢ ¢ (0)51 s
] o S S ! o
i e . . SRR DRSS | SRR G 3 SN R
}c‘- c‘e c -c - 0»—‘c‘- c .

‘Dehydratlon, therefore, tages place in: two directlons. Tﬁeﬁlest olefin,
having a terminal, double bond reacts, of” course, rapldly with mercuric -
acetate and was formed in an amount of 28 per cent 8s the curve | shows. N

t
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DETERMINATION OF DIENES

Report. of Novambég:%'; 1934, Supplemented January 20, 1935
~ Starting Material: O3l fraction to 120°C. .~
AR . )

o "~ Gourse of-Determination:
1) Br number accgrding' to-MeIlhiney f : .

Determihetion of Dienes'{with conjugated double bonds) °

see D.R.P. 646 821, . - o R

a. Cyclic: Add g-nephthoquinone, 1 pgr cent by weight, with
vigorous shéking or stirring et'room témperature, Allow to stand until ~
yellow color has disappeered ‘end continue the addition until the. yellow
~oolor persists for 24 hours or,.if. the oil.is colored, until the naphtho-
guinone cén be getacted with phonythydr atfcner—%ep&r&te—the;addi_’cinn_pl;o_d}mt

from the-0il by vacuum distillation at.room temperature, meximum temperature

of 30°C, The addition product mey contain the “dimers—of -cyclopentadiene
and .me thylcyclopentadiene: therefors, it is advisable to distill off after
the first addition and:to.obtain the further additkon compounds Trée: from

..... - b, Acyclic: ‘As described above, ‘add malsic anhydrldeperc‘erlt-

_wise with vigorous stirring until all is dissolved and:then leave stand.

_ for 24 hours. It i'é-"élla'{fi'Eéﬁlé?-"ﬁb“"di-s;‘t’i'1’1"off'“af'ter'each-~;addi~ti—on;~.»-~to;-de-.,
“termine, the increass in Wweight and to erystallize separately the.various
fractions of addition“products. Clay 'plat}a s-of Heldenwanger -in-Berlin are..
especially suiteble for the “separation of thé crystels From the mother

liquor, These plates permit the separation of mell ‘amounts of crystals:
which-will-not be-conteminated by rubbed-off clay.  -After further additions

of maleic~Q acid, we lot stand for 8'days before d‘etermiqing the increase
+in-weight-and-we-stop-the..2a

daitions.ifi there i$ no incroase.in weight. =

f.

' The 'adc\iit’ion-acids_maiyv_Vévex,e.mined mi_c__zijochemically according to
the enclosed Teble I or identified by enalysis ond melting points. of -the
‘hydrophtlinlic aeids. (Seevenclpsed TableIln Yoo o

P

N

T With lerger semples of berizing"we usé maleic enhydride as woll
‘for the removal of the oyclic diengs/(aftsr Tir§t determining their per=-
centage with naphthoguinone), iy, order %o avoid the preparation in pure
form of. larger smounts of the quinone. . LR e e e

../ 7 Preoision fractionation of the oil is carried out. aften removels
eSS T N R s - T T i

R

.
N 2

e : SO : R . I\‘ . R M - s

. Before analyzing the separate fractions (pentene and _haxene—frac-;
“tion) for individual olefins, ‘a test for peroxide is'made. (¢ specially with
“"the hexerie fragtion) and perdxides: removed-in the usual.way: ..FeS04,: iren’ | -

cerbonyl, maleic enhydride at moderate temperature, in meny cases it is. .

ient.to.add i high boiling hydrocarbon, ©.&. peraffin, about 10 per '

s

“(19-20)..




cent and.to redistill. By this hﬂhnsfané'avdng the dengers connected with -
the enrichment of the peroxides' in the residue from the distillation.. Ad-

dition of aniline as an artificial high boiling residue (chdser) is to be
recommegged’occgsionally,'Because'it can be removed'complgtq}y by aeid.

" ‘Especially oyclic olefins tend to form peroxides: . cyclohexens, ..
methyloyclopentene. Usually the peroxide reaotion i already positive—one-
day after purification. Commercial cyclohexens usually contains 1 per
ceitt peroxide; .Ol per cent can still be detected. :These peroxides are
_probably responsible for gum formation. For the determination of the in-
dividujl pentenes and hexenes with the V-tube, it is essential -to remove |
peroxides; otherwise, results for Group I will be much foo high. C
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‘Table 11

Addition Acids of the Penta and Hexadienes
““with Maleic Anhydrlde o

”7) Hexagonal plates

_ e
: i RO N
1. L e =c-c=¢c Isoprenp beta methyl tetrahydrophthallc acid
ot . ‘ : ‘ M. P 160° :
ig;ﬁ c=sc~c=¢Cc-¢C Plperyi;;é} alpha methyl tetrahydrophthallc acid )
. ‘ . 161°C. :
. ¢ -c
3. §;§-“4f"c%3~é—-#cfiﬂc- -Ethylbutadlene. beta etbyl tetrahydrophtnallc,,
' acid 7 : 187°C.
4, /57 . c-c=g=c-c=¢ vilthylbﬁtddieneé alpha ethyl tetrahydro-
‘ ' o " phthalic.ecid . '154°C .
- p o : L '
5. -¢=c=c=c 1,2-Dimethylbutadiene: dlpha beta dimethyl tetra-~
— g hydrdwphtha-l—ic acid, _.,I:i:;j;,,“;,;,t,__ 147°C
. ' _ ]
6. o ¢-=c=c=-c=c¢ I, 3—D1methylbutadlene- alpha gamme dlmethyl
: [ tetrahydnophthallc ‘acid ©162°C.
7. 1/;?  .. Tt ~c=¢ - o =.c ..--q 1 4- Dlmethylbutadlene alpha delta dmethyl
A e o ='tetrahydrophthallc weid— "~ 172°C. :
L T T D T T A e
8. -c«=&c¥—m6u=ic__._ 2,3 Dlmethylbutadlene bete zamma dlmethyl tetra-
. hydro phthalic’acid - 178 c.

2 4-8 are crystélllzed from acetio ester..

Kl

. -The datermlnatlon of the constitution of these acids was carlled
out. by- dehydrogenatlon 4o.phthalic.acid.and ox1dlzlng to. benzenepoly—
oarboxylzc aclds, which are all knowne; :

LN

e s bt e gz e -

R ,..“' R ", ﬁ-, .'F Frledrlchsen

naqor1n+1on of the plctures of tbe crystals~ ‘

‘1) Thln, rhomblc flakes v f .u ' 2) Thlck+_rectangu1ar plates
B)- Compact hexagonal plates )“Short .columns-with- rhomblo cross»seqtlon

’ 5) Thln, uneVenly rhomblc flakes ‘6) Compact plates, tapered on one slda and

w1th _one truncate corner.

Tha.se. nrun-hn'l 'f‘nr

'purlfled materlal.. It is" sultable to use svnthetxcally obtalned substarnce
for comparisens - S . '
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Commission Report, December, 1935 .- Dr.. Friedrichsen
Project: Cracking. Experiments '
Séparation and jdentification
of Dienes.from Cracked Gasoline

—
[

Cracked gasoline is separated into cuts. of about 20°; to each
cut is added gradually with good shaking IV maleic anhydrlde and left to
stand for 3‘4 days. K . Lo

'

The gasollne is then distilled in vacuum at water bath temperature;~
the residue is dissolved in K,C0, solution and the‘solutlon extraoted with
ether., By acidification and-further-extraction with ether the addition.
aoids are obtuined as oils. . The alkaline etber extract\yﬁ dlscarded it
contains no acids. o . e

On v1gorous frequent shaking about 20- 25% tetrahydroacxds erys-
atallﬂze after: standlng for.8-14.days.. S R

,rystals A ’L,JH o mother L1quor B
y Norklng Up and Identlflcatlon of Axff',”

v

Separatlon of- the~crystalliﬁé mlxxure K'by crystu111z1n5 from
varlous soI%ents '

1

Identlflcatlon is carrled out

1) by comparlson w1th‘§yﬁthet1cally prepared mater1a1~‘

2) by brominu dehydroge

natlon to- phthallc &Olds,

.3)uwby;ox1datlon of . the. phthalic acids  to the\correspondlng
Aiwbenzene carboxyllo &clds :

Dehydrogenatlon was attempted with bromlne, sulfur and alxallne
‘solution of potassium ferrlcyanlde, tnc rasttwo™ were“found to be—verv~—~
‘little. sultuble. T ‘

The Bromlne Method

The usual method‘of dehydrogenatlon of hydrogenated aromatlo
vcompounds (3 1llstadter and- Elnhorn- ‘heéating. w1th ‘the“calculated asmount. .of
‘bromine to 2 0° in'a sealed’ tgbe»-yleld 75 per cent) ‘could be 1mproved

(yield 90~ 95 per cent) and was ‘worked out for 1arger amounts.

New Vethod

. S

T

Dlssolve the anhydrlde in 5 times the welght of 0014, cool to '
0° add Br dropwise- until. saturation.of. the. double .bonds... Distill, offthe:
CCl4 and haat until mass. starts, 'to boil, HBrxspllts off. - Mow CCl, and &x-
cess. of Br 1s added._ Evaporate the solvent and dlstlll the rasxdue. The

. . ¥

s



unknown phthalic enhydride brystallizes at once: Ifgpossible; ideﬂtify

. by comparing with homologues of phthalic acid or i
. ’ L I . : Ty o

Oxidize . o e

I ' .

l with‘KMnO4bin afkaline solution to‘benieng qarboyxlic acid, Identify by
. means, of the characteristic methyl esters. . .. L

Mother Liquors B~ .- B T e

M 4 o
7 _ The dily mothor liquors can be cothrted<by Br in afThrge.paft' ‘
ﬁo'gyystalli;ed’phtﬁé}id acids, Identification same &s above. '

o0

-85 (26,



Deta}miﬁatlon of Bienes'in a Tar _
from Low. Tsmperature Carbonlzatlon, Fraction 60- 80°C.

.. Sample 3297'g. From this 181 g. 011y addﬁtmon acid
corresponding £ 2.3 per cent hexedienes was ob-’
‘tained by four additions. 36 g. of qrystals were
separated from the oily product correspondlng to-

- 20 per cent of the addltion acids.

\ B -

.
AN

Addition 4 .

G e Percentage . — o
. " of Amount ¥ Diene as Menner of
M P.A g.  of Crystals _ Butedieno . Identification
*Addltion S R About 10%-=- 1yl dzmethy ?...Degradation and
c . o+ 'oxidation -
1e7° ;11.6 iAbout-ss% ch&hyl-. oo o
147° - 1.0  About 3% 1,2-dimethyl- o e
Addption 2 1540 123y e adat sia
‘Addition 3 = 154° 4.5 7 sa%_ l-ethyl gr ion n
2.0 ) RO e ox1dat10n

15407

N e a - 2 i !

E Defefmihatioh‘bf Dienes.in a ngﬁane 0il

Sample 4580 g. From this 100 £ 01ly addltlon acid

U correspondlng +£070: 8»per -cont pentadlenes WaS-0b = .

~—tarned 27.1 ¢ ¢rystals were separated consisting

" of 38 per cent isoprene meleic acid addltlon pro=
‘duet and 62 per cent plperylene mateto Bl fo
product. -

=



Determlnatlon of Dienes in a Cracked Gasoline
Fraction 80~ 100°C ) :

: (-
Sample 12164 g. From this 742 g. oily add1t1on acid-
'correspondlng to 2.5 .par cent hexadienes was: ob-
tained by four additions. 169 g. crystals wpre :
separated from the 011y product amounting to
»22 8 per cent of the addltlon aclds -

v,j Percentage

_ . of- Amount Diene as - . . Memner .of
S nP t:‘g' w0 f‘rystals ... Butadiene . ... Identification
Addition 1 207° 0.8 - 0.5%, - R: o
i T64° small emt. == ) cvcllc”, 'e “Fj>(47€.
N 147° 18,7 . , JERrS //CrYS al form
. =S 0 A 1 s

X 1470 85, ). 45’;‘ ‘ '1 2- dlmethy ("Plxed melting point.

Addition'2 162° 40 24.5% . 1,3- dlmethyl- " Degradation end -

S A

ES

~

‘:Additionr4“*

Addition 3

S U S SR [ oxidation
“174° small amt. - oo 'L”?4 , i

172° % 1,4f&ime£hy1; Degradation and
. o S Soeto i 4 oxidation '
154° - o RN R oy Dol

: a,t 2y% . lrethyl,, . ~Crystal form, .

154:: 10?7‘_. Y i

- mixed melting point

a7 (20).



_Volumetrio Determinption of Dienes
——t, -+ DraW. FriedPishsen '

" This method uses the prqperty of maleic anhydride to add to
‘dienes and to form tetrahydrophthalic enhydrides. Compared with other
methods using. the same principle, it permits the exact determination of
dienes with a small number of C-atoms, like butadiene, isoprene, piperylene,
ete. The method depends on the observation that the veloocity ‘of hydrolysis
‘of maleic anhydride is much greater than of the tetrahydrophthalic anhydrides
%linm mwumhu.

‘Experimental:

T
i

The welghed sample containing dienes is reacted 1n.h.tube«at
ordlnary or elevated temperature with en excess of a standardized: solution
“of maleic anhydride 1n a dry. water-lnsoluble orgenic solvent such as ben-
zene or toluens. - The" unreacted maleic anhydride is washéd out with water
“and “de termined volume £rienlly:+The - small  amount-of: 4etrahydrophthalic-an-
«ﬁydrlde which dissolves is determlned separately (after removal ‘of the
meleic-anhydride)-by & repeated’ tredtment with water and subtracted - The
method is accurate for #0,1 to 0.2 per cent.

e Example V;f} - N '_ - L. -\ivfi

S - For.-the- analysls . solut:.on of..gbout _50.g.. freshly dlstllled .
malelc anhydrlde is requlred, small emounts of undlssolved material are
filtered off.. The factor of the solution is Hetermined by shaking with
weter under exdetly the same conditions as:the execution of the anelysis
.described below. . The factor of the solution should be checked from time
'to time because it changes gradually due to some\evE§6?EET6ﬁ_6f“the solvent

' Two" grams of 1soprene are welghed 1nto Y 25 =cc. volumetrlc flask
”‘and fllled Fo the merk With ary betizetie s Two 661 6f thit solution {corre=:
Hspondlng ‘to .167z. isoprens) are mixed in flask 1 with 10- ce. of maleic
“anhydride solution (equivalent to 108,8 cc. n/10 NaOH) and sucked ‘into
~the evaporation’ tube (sce 111ustrat10n) Flask'1l is rinsed out several
times with dry benzene and - then the three-way ‘cock (whlch is lubricated .
“'with a trace of vaseline) is fastened 50 tight that it.cannot be loosened.
~<without-applying-heat.-.-The.-tubs is.then-heated:to. 80°. in-a.constént tem-. .
“perature bath for- 5 hours, with hlgher dienes correspondingly longer‘~-When
..the. reactlen is cqmplete, the . three-way cock is loosened by heating it
';slxghtly with ‘a flame, ard by repeated rinsing with benzene the- content
~of the tube-is sucked: through the attachment 2 into the: cyllndrloal ..... 250~cc.
:separatory funnel 3. 'To the benzene- solutlonman _the_separatory funnel is
“TioW. 8dded. L, 5-2 Time s 3 Tteted—
“on -the shaklng machlne for 3 mlnutes.. After separatlon of the aqueous layer,
the operation is. repeate -under. the: sams ‘conditions three times w1th the
_same_ amount of water. . All unused meleic unhydrlde is now ms'mcid in the T
.-combined aqueous 1ayers, plus small, amounts of hydrolyzed tetruhydrophthallc/‘
vanhydrlde. In order to detérmlne thls last amount the benzenc—pentane g
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solution is shaken once mone “with 70 oc. of weter for 3 mxnutes, the ‘agueous -
layer titrated with n/10 NaOH and 4 times ‘of ‘this. result is deducted from
the result .of the first titration. The“number of oc¢. n/10 NaOH, which :
corresponds ‘40 . the amount of meleic anhydride consumed, gives the amount’
of isoprene according:to the formula- ' '
: ~ 34X _co  ﬁ/IO”N§0H*”f*‘“";

- 100 N '

g. isoprene =

-It should be mentioned that it was found_advantageous to titrate the - solu-
' tion of maleic acid with phenolphthalein as indicator by adding an exocess
of n/ﬁO NaOH and back t].tx'aﬂc:mfr to colorless with n/iO HCl. .

March 21, 1939, SN

Literature: ‘Diazometric determination of dlene hydrocarbons

C R (Doklady) Acad. Sci. URSS (nS) 19351 6772 1 oscow Academy. of Science:
sheke the diene with standardized nitrophemnyl solut:on and t1trete*~

:baok the exoess w1th n/iO betanaphthol solution.v~Wf RS

: Tltrat;on of dienes 1n_fat§y.aclds- Kaufmann and Baltes, Fette
“und Seifen 1936, Nuiiber 6-7, Page 93; solvent acetone, heatlng in tubes
for about 24 houré,‘pouring into water and titrating. -

." .

USE OF RAMAY - SPECTRA FORWTTW DmTERMINATIOh OF- HYDROCARBONS

Report Dr. Timm gnd Dr. Stern
On Iso octane-Leuna

Summery: ~April 14, 1938
August 25,1938
“Varch 20,1939

The spectra .of molecules, espeolally Raman specxra becane 1m="
portaﬁt latelyﬂ b951des the-usual physical constents,. for the anelysis and
_determination .of- constltutlon _Vle_mentioned sn example already in the =~
determination of the three 1somerlo Xylenes (enclosure, pege 8) The'se
.arometic compounds ‘show especlally strong and characteristic gfequenoles,"
and permit the necessery accuracy. We used Raman spectra -previously. for

~the-identificationof ‘normel-rexanol-in- water-gas-pressure.-oilsl..through. ..
‘8 suggestlon of Dr, F. ‘Winkler and -also Dr. Timm in. the’ Phy51ca1 Laboratory
“of Dr. Hochheim, and W6 »Lound- tﬁaﬁ*ﬂﬂﬂﬁrimmotra—coui’g - rhepe—
‘for analytical dé terminatior s in cases where- -chemical methods f&ll%aﬁd other
~«phy81ca1 constants are notlzharacteristlc enoughy, | This. upplies especially
to. paraffin hydrocarbons, for instence the 1so-octanes, for which purity
speolfloatlons are especlally—rlgld for. av1atlon PUrpose s,

38 - (30-31:33)



In order to use the Raman speotre successfully, a mixture of not

_more than three components should be wused} ‘technical products, therefore),
must be_split up by prec1se fractionation,’ ‘and. the spectra of these frac-
tions determined and compared with pure compounds which were prepared syn-
- thetically. An ‘extensive split-up into fractions often -gives only a few
-cc;, and the pure compounds-can usually be- synthesized in. quantltles of -
not more than 10-50 grams without excessive expenditure of work. Therefore,
it was necessary that spectra should not use more than 10 grams with
moderate time of exposure. The apparatus of Dr. Tlmm permits, .if necessary
‘the use of .one gram. B

N

‘The 1ntensxty of the: Raman spectrum increases irregularly with:
1ncreasing concéentration, and with 50 per ont solutions reaches almost.
the maximum velue of the pure compound.- [ow. intensities can be.made visible.
by longer times of. 8XpOSUrs. - . In a similar .way, the percentage of the com- -
pound in-question cun'be determined in e mixture guentitatively. .The exact
‘comparison, by spectra, of en unknown mixture with known WRL_pure individual’,
“compound 5 pre suppose s-&:-very-exact.measurement of-the-Trequency.of. the. in-.
~dividual lines.’ "One determines then by comparison whether or not a known
compound (which cen be surmised because of physical or'chemical facts) may
be present due to the pos1t10n and 1nten51ty of .the 1nd1v1dua1 llnes.

leteratu}e Summarlzed descrlption of Raman spectra

KLWLE. Kohlrausch Der Smekal-Raman-Ef‘fekt - Berl. 1931 Supplement
I S Volume 1931- LY : \

F. Goubeau- ln Boettgers: Pbys1k—Meth——d——Aﬁa&— iChemie Volume 5 Lelpzlg 1939

A. Andant: Appllcatlon de la spectrographie Remen a 1! analyse des essences
' " minerales -Publ. sci. Techn Nlnlstere de l' a1r, Parls Vo. 21,
1933 u::Vo.- 99 1936 e ‘ :

S The summary on*the ggxt page shows o comparlson of three tech-
nical: 1so-octanes' : . :

f .
—— J—

I -"iso- octane polymerlzed w1th pbosphorlc acld()N 97
/II - iso-octane polymerlzed w1th sulphurlc acldIOQ 100
III - iso—octane by/depolym"

The three samples were preclslon fractlonated Yi means of the
‘0ppau attachment T and. III were. fractionated. three tlmes. 1I, .which was’
already very pure, twice. " The cuts . in weight per.cént are plotted in the
‘summary as columns above the respectlve “temperature .. The ‘cuts of I and
. "n—I&IwA%he-lattes—has—a—-—
larger heavy fractlon.—~Bo£h_nepresent_4n.the1r Tain cut mixture opt
2,4,4= 4nd: 2,;3,4~ ~trime thylpentane and!the latter 1s present 1n 1arger amounts'
“in IIIthan i T PHe. Remen . spoctra of. "
especially’ carefully.. ‘The forerun very”probablv is 2-methylp°ntane
heavy” fractlons of .T'and I{L consist of" two ‘unknown’ compounds which cannot v

Tb ; ‘ ;‘d,‘ sof-them-whi h«aswc T n_xo~b thrmshows,

;za%lon of trllsobutylene()N 91




“1little branching; the second shows more branching; and the latter, which
is present in'edch, is different in I and III,: The  detérmination of 'the.
refractive indices (see below) confirmed the présence of 2-methylpentane
and 2,3, 4~-trimethylpentane {n addition to 2,4,4-trimethylpentene. The °
presence of the 2,3,4-trimethylpentane can be explained by retropinacoline
rearrangement_of substituted hydrocarbons with quaternary carbon (see én- .
closure, page .12) and by the higher temperature of .the polymerizetion with
phosphorioc acid; 2,3,4-trime thylpentane is very symmetrical and, thersfore,’
very stabls, ° C : —_—— N

.e , v ;
S --i -e¢=-c=-c=~¢C 0., 60;;;75% calc. 0.W.= 3 ;
' ?"2_3' ? L ;\ ! III,according to .
S e=c=c=C=¢C ‘0.N. 100 x40% calc. O.N.=40 -the fractionation"
L B : o anelysis and Raman
o o o investigation
—5 7 L : ‘estimated values. =
SR e G G T »i:—:‘l 1':;' =0 N 88ax 45% "G’E-_IC ;,,O,—,N;;@O’,—.- SRS L S A B BT
Unknown tail - 70N, 80 x 10%. calc.tb.N.=féf
S - 1;‘:.f.. :" '1 . ' BI,Octane Number
 Note: Z-mothylhegene is shown structurally whereas 2=iethylpsritans is

T _mentioned in the text.
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Refractive Index vs. Boiling R&n;o or Frtotion
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SEPARATION OF MIXTURES
mmon OF Emimmn

- - The pressure ol of 1005 was first examined, and in the report T
of December 3, 1935, part-of the,results end the methods used were described:
" The pressure oil ocontained free acids and alcohols as well as esters. The
_.acids, alcohols and esters were saponified together and then separated from
each other, The pressure oil of 997 was first precision fractionated.

—4%e—sma%l—intermedlate—cuts -Were-- added~. _the_maln_cuts,_and_lnbrhese_cnxsf
the free -alcohols were converted into estér soids by heating with a gmall
“excess of phthalic anhydride, either by boiling under reflux for six hours
or in a seuled tube at about 120°. ~The fractions distllllng up to 150°°
were -separated by -distillation from the phthalic ester acids., In.order -
to avoid a decomposition of.the ester ncids formed,.the high boiling cuts
were converted by diazomethane to the mixed esters of phthalic acid which
odn be distilled without decomposition and can, therefore, be. separated
by-fractionation even for high bolling. euts. Wwith.larger amounts (more .-

_than 10 grams), tredtment with caleium metal copyerted them 1nto the calclumr
salts of ‘phthelic ester. ‘aeids. -The calcium salts preclpita ~
and were filtered and washed w1th ether, then decomposed by weter into:

" alcohols and.separately recovered. The - mixed methyl esters wers decomposed

_~w1$h_sodlummhydnexlde_and_the alcohols, mixed with methanol, obtained.

Using the diazomethene method, any methenol present cannot bedetermined,

and we therefore:, preferred the caléium method: in-the “course of -our-inves-, -

tigatlon After separation of the fres.alcohols, the. esters which still -
~remained in"the oil were saponified-with- sodlum hydroxlde -and-the--1iquor--

freed from oil by the use of pentene,. The llquor was acidified add the

acids extracted by ‘ether. The pentane’ ¢ontains ester alcohols ds free

alcohols.in addition to olefin and paraffin; and these are determined as .

_mentioned before, The olefin and paraffin fractions which boil at 100°

.. 8nd higher are _now combined and egoain precision fractlonated In the cuts
thereby obtwlned the olefins were convertsd into the bromldes by saturating :

-with HBr_gas and allowing them to become -warm, ' snd._then they were" separated o
from the paraffin by fractionation. The fractions boiling‘below 80° were .
‘examinéd with the V-tube method described previously (January 20, 1935)

. first treating with 4.5 n HBr and washing with water, then using 8 n HBr,
dlstllllng off of’ the parafflns, washing w1th watsr, and determ1n1ng the”
decomposable bromide. . These experiments. showed. that the addition of HBr, -

_using 4.6 n HBr is incomplete from the heptenes on. It is necessary to

“use”at once 8°n ‘or gaseous’ HBr," “Therefore, one obtains the isobutylene: -

. and the isopropylsthylene group together.‘mﬂhe rearrangement of the ter+1ary-

~‘butylethylene end the decompositxon, at room temperature, of* the- resultlng“

'_tertiary alcohol into olefin and water is still obtained with the ‘octylenes.-
This is 1mportant for the. getectlon 9 ‘dllsobutylene in the ecuts,, From - =

the” heptenes on, the boiling points of the bramides are cloher to- the b0111ng
points of ‘the respective paraffins, and it is therefore to be- recommended-
to usg . & fractionating attachment for. the separatlon o S

sy |‘ o

~wIdent1flcat10n (Compare report of Deoember 3 1935 )
PR S L T X o
ICompare_Enclosure “Pagzs 9. -

?Compare hnelosure,'Eagew
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Aloohols: The lower alcohols up to Cp are separated aceording
to the known methods and identified through their a-naphthylisocyanate.
To ascertain the primary normel hexyl alcohol, we compared the Raman spectra
af\ sypthetic material with a product obtained with contact (catalyst) '
Feggn. This method, worked out by | Dr. Timm at Dr. Hochheim's laboratory -
>at the suggéstion of Dr. F. Winkler, mede it possible to ascertain that -
no other alcdohols, especlally no 1soheXy1 alcohols,\gera present. ’

 Acids/ “The 'lower aclds up to Ce are separated by fractlonation
"of the free acids,”then identified as silver selts and enalyzed. Thers
_was no indication of iso-acids. The higher acids were converted with dlazo-.
‘ methane to the methyl esters., These were_fnac.tlenate¢_and_enelyzed

* “Olefins: Up to the heptenes, seéaratlon was carrled out by means .
of the V-tube analysis and elementary analysis of the bromides obtained.
~With the hléher member s, separation of olefin and paruffln was carried out
by mgens of HBr, fractionation and analysis of the bromides, Herse the
“mathodsiof: determlnatlon can_probeblv be further: infproved.-through:Remen:
~spectra if a sufficiently lerge number of spectre of . synthetic oompounds
"are known, Bromides, howsver, are not suitable for this. They decompose
“in llght and extlnguish the Ramen llnes ‘because. of thelr contlnuous spectrum.

o

NN

1ag
| P

- Determlnatlon of ﬂlgher ‘Alcohols _1

L S o
03 B-nd 04 i e e i e

‘Method Dr. Frledrlchsen .

e Slxteen 3rams of -an alcohol mixture are .mixed with 150" cc. fumlng :
hydrobromic acid (speclflc gravity 1. 78) in a flask with an Oppau frac-
tlonating attachment and-heated to boiling, using ‘toluene. as’the bath- llquid
" The’ temperature of "the bath is slowly-increased during one ‘hour from 20°
to 100°C .~ The  bromides-which ‘distilloff-are- collecte&~1n-two—wash—bettles _____
containing a little vater, which are connected to each other and cooled:

S with ices The. bromides are. separated 1nﬁa—sepan&tqny;ﬂuumlﬁﬂwashed_ag&UL___
with about the same- amount of water, and are .then dried with a few granulss”
“of calcium chlorlde. The individual bromides are séparated by fractlonatlon
using a small Oppau attachment. It is advantageous to add 15 grams of -

: pseudocumene or & similer. high boiling hydrocarbon before. fractlonatlon
is started. PFractionation is conducted so that first the temperatures on
the attachment are kept somewhat lower than the respective boiling point .
of the particular bromide. As soon &s’ the velocltv of distillation becomes )
smallr the temperature -is put hlgher as the _table shows. ’ ..? e U

Startlnv S Final:
e e ©ooo o Temperature - Temperature
For the bromide of: Ethienol = .~ .88 .~ 44°
IR DR PRI "»Isopropanol C BB e BTO
n-Propanol-- *; 900" g%

'4;Isobutanol e 900 *ﬁ f 92°. . v%
'_n-Butanol Re'sidue. b0111ng ebove 920 -




-.Bvery fraction is considered complete if less than one "drop’ per
minute’ dlstills over, ' The bromide obtained-is weighed and the loss in
weight of the distilllng flask is determined each time. Ethanol can only
‘be determined by difference. Error 3 per cent with reference to the
mixture. Example: . .

Used - ' 'Found

kthanol 68.8%  69.5 (by difference) .
Isopropsnol ~  18.7 . 18.0 S P
n-Propanol 7 -12.§5 © °  12.§ . ‘
Ethanol ©18,25 16.6 (by difference)
‘Isopropgnol . 18,76 -  18.6 . [
nipi‘opanol- » 18.75 19.5 "l—_ :"_'[_* S
Isobutanol 18.756 8.5 0
‘n-Butanol '25:00 - 26,3

Water - Lo 0.8 0.5

Methods of” Determlnatlon

o 1. Determlnatlon of water with phthallc anhydrlde (freshly
recrystalllzed and finely pulverlzed)

i One-half,to one gram of 1sobuty1 alcohol is heated w1th 1 cc.
of benzene in a steam bath in a small sealed test tube (10 x 100 mm,) for -

~-12-hours .~~Then-the - test. tube is. ‘cooled, well dried,: opened. into_an Erle=- _
meyer flask which can be tlghtly clossd and which was flushed with dry
nitrogen. The contents of the Erlemeyer are left to crystalllze by coollng
to 0°. Then 80 cc. of benzene are added and the mass is warmed on & steam -
bath for & short time with sheking end then again- cooled to rosm temperature,

_The precipltate formed is separated on & glass\fllter crucible {164), washed
with 20 cc. of cold benzene, dissalved in lot-water and the” solution titrated
with n/lO sodium hydroxide. (The freezlng out-described above avoids super--

fﬂsaturatlon of phthallc acld in benzene ) brror O 167t07003 per cent.

1. _
) Alcohol Number (w1th Phthallc Anhvdrlde and Dlazomethane)‘
(Diazomethane preparatlon Z. fur angew.,ch 1930 No. 22 and 1933 Ho 2)

‘ i

One-quarter to- one—half grem of alcohol is esterlfled w1th excess
anhydrlde as’ descrlbed above but “without” addltlon “of "benzénd " To the T
opened tube in a 250 ce. flask Whlch has been well flushed with dry nitrogen,
are-added successively and with: sheking, smallamounts of- dzaZOmethane until
it is dissolved and the yellow color pers1sts for. some minutes. R -

. L Ether—and Amn7gm§¢hang_a;g_ngw A1q+111ed of'f (thev mﬁv be used -
vfor\fnrther'determlnatlons) To the r631due 17 “the flask are addedabout’

S “'4.

”31W1th'too 1ong contuct tlme”of phthalic anhydrlde ‘and-excess’ disazo=
methane, losses of phthallc ‘acid: ocecur: throuwh & reactlon betwoen them




100 cc. of water, the mass is’ ‘hedted on & water bath for about 15 minutes
" and titrated warm with n/io sodium hydroxlde. Titration is carried nearly
to, the end point, then 2-3 cc. of sodium hydroxide excess are added, well
shaken end titrated back with n/lO hydrochloric acid. Considering the
© amount of water determined separately according to 3, the amount of aloohol
is calculated. B
: 'a

N

- === 7 Alochel Identificatlon

" The. 011 freed: from aclds is drled with solid KOH, and’ heated in

a water bath for 5-6 hours with phthalic anhydrlde. The half esters formsd
‘are. converted with diazomethane into-the miked phthalic esters, the gxcess

of anhydride rémoved cold with dilute caustic,. then dried end distilled.
Phthalic esters stay behind and cen be separated from any resin formed by
vacuun distillation. -The esters are then saponified, extracted with pentene

end combined with the. alcchols which were obtained before with pentane

(see zoid determination). Then they are precision fractionated. The in-
.-dividual cuts are. ‘converted. into the nephthyl isocysnates and the orystal-
line compounds obtalned are éxactly 1dent1fied by melting point and analy51s.

Pressure 011 from CO—and Ho, Determinetion Of.Acld

- " To the 011 is added an excess. of SOlld KOH and some methanol
and th&*mixture heatéd for some hours under a reflux. Afteﬁ .codling, water

- is added, then the oil washed with water. To remove the alcohols, the:

“alkaline-solution is extracted with pentane in which the higher fatty-ecids

" are much less soluble then in ethetr. "The solution is then acidified, the
-.aecid. solutlon extracted with ether and then treated for several -days with

ether. The first portion of ether contains the monocarbonlc acids, the.
‘second portion the dicerbonie acids (if they are present). _Both ether . -
--solutions:-are- then fre:zd from ether in--the: préclsxon fractlonatlon appa= .. .
ratus and. the ether tested for acid. The residue’ (1t -amounted to about .
-10=15- ‘grems ) wes- dlstllled of f w1th«awsmall procision fractionation attach-.
ment at 140°C, . Acetio acid and- propionic ecid come ofer (see ‘table); the'
higher acids— stay behlnd and- are converted 1nto the methyl esters w1th

—diazomethane . The—distitlingsoff-of -acetic—acid-and-propionie—aecid-has— —

- ~the purpose of avoidlng losses of the low b01A1ng methyl esters. The methyl
esters are fractionated after the ether has'boiled off. The cuts of the -
_acids and of the methyl esters are. converted 1nto the silver salts, and -
the'se: &ne_iesied mloroscoplcally and with elementary ana1y51s for normal -
and 1so a01ds ‘ ‘ : o : — i

" December. 3, '1935°

Stern
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Watergas Pressure. .0il Li

Analysis of thg acids (Free acids and esterified aclds determined together)
from oil above 100°C. = 38. 5 per cent to 225° + 9, 0 per cent over 225°.

I. Fractionated es free aoids~- analyzed as silver salt

Acid Fraction Per Cent Par Cent-
. °C B S . Ag

theor. Ca’ Prop10n1c acid

; --- 0 19.9 59.4 :
To 125 6.3 21.06 56.2 46%: C4 Calculated from.C content
=144 9.8 21,31 56,7 46%
=155 5.7 22.3 56.7 50% 04 : :
. 24.5 55.0 theor. C4 Butyric acid

1I. Fractlonated as m°thvl esters and analyzed

i Ester L Per Cent Per. Cent - Molecular
Fraction gms. . ¢ 0 - ‘ Welght
- To84 - 034 == e o ==

-95 4,66 763,08 '“ééﬁé””’*‘f”éZ""‘ Taloulated s Cp (still® coﬂui
: o o taanlng ether)_»mnrhm

-104 0.4 - R -
(102) - -- - 58.8- - 3.3 . 102“"’”Wtheor c4 Butvrlc ester
420~ 1.39  59.46 . 30.38 100" - 20 per cent Cs -
(127) - - . 62,0 27.5 © 116 " theor. Cp Valeric ester
-135 14,73  62.95 26.81 . 114 40 per: cent c6 : )
2156 2.83  64.43 24069 - - 125 - 95jper cont Cq _
{180y -- 64.6 . 24.6 130" " theor. Cg Capr01c ester
- ~165 - 0.62 L e R
-170 " 0,72 - == T C—- o R

. -175 . 6.97.. 65.69. . .28.08 13l 60 per cent C,
1827772081 66.45 ¢ 22,62 137 . 90 per cent Cn
L~Y85 0.9 e =m0
(170). == ¢ 0 66T 22,2 . 144 «
-195: 4,08 67.69" 21,3 145 - 607pe

. Genaithio sster
Ce“ t Cs )

~200——0.72- - §8,12 - 20,59 - 150 . 85 per‘cent Ce
(190) . -- 68.4 20,3 .. 158.  theor. Cg Ceprylic ester
-ZQBf 5.34 69,04 20,01 .° . 165 = 45 per tent Cg '

N 69.8. 18.6° - ‘172 - theor.‘Cg Pelargonic ester
v10 mm. 127 “4,2 7 B

’ 4,27770010,457 718, 15““7“*TIGSWE”““GO”pe?*Cent Ci67"
st 1800 2.0 - "--'_ B LI ol
ST . es 70,9 ¢ 0 17.3 - 186 - #héor. Cig Caprlc estor -
" 157 4,15 72,28 ©  15.68 ' 186 - . 30 per cent Gy, .
WU176L 1.8 mme o mm o me s =
- - 72.0 16,0 200 ‘theor. Cys Undecylic ester

S R £ R £ R . theor, €y lauric ester -
“oooo1s2 7. 78,47 14,657 212 .vaO‘ﬁer'cent Cyg vy
T «~=“;;fef+~i4é+13f2;~““”'14:0‘“‘~‘u:?28~"' ~the¢r 015 Trldecéﬁblc ester

! 187 L8 ' =
" 163 0.6 -- B
M 208 4.3 18,0 7285 N G -
- o X U il r...Cyg-Pentedecancic ester.
", . 4 ki e ’ :"“‘ e
08365 Sl P99
R 549.1 1f1;;1 B Experiments i
e N Ceri i 0otober 2871936
T e et Shg T

T :‘ 1;.;11 '. (as)



—IIIT——Separatad as.- aclds-and analyzed as. silver -salt

e (from oil. above 200° = 9 per. oent)
‘Fraction ~ Amount C S Ag :
of 0il . = Per-Cent.- .ﬂPer Cent
o , : ©32.3 48.2  theor. Cg Capric acid
20 mm. 75-102 - 47— 33.76 ~  46.7 45 per cent Cn

. 35.4 ’ 45.4‘_‘. theor. C” Oenanth1c Bcld

Iv. Separated ‘as acid and analyzed as such _' wr ,
i Frgction Amount Per Cent Per Cent kolecular
_ of 0il CB. Cc -0 Nelght
20 mm. 102-107 1.96 61,07 -27.8 . == " 70 per cent Cg
: -113  2;1 . 61.48 28.08 112 85 per cent Cg

o= 82,0 27.5 116 theor. Cg Capr01c acld
=125~ 3.45, 63. 28" 25,76 26 50 per cent Cn .
| 2162 7.0 64.45 24.81-, = 138 . 95 per cent C, -
- T §4.6 724.6 .. -130 :  theor. C. Oenanthic acid

180 3.23 65.87 - 28.39 . 149 = 60 per cent Cg
._1}85_ 2,13 65,21 _24;1_ , - 30 per.cent Ca

Separated as acld and fractlonated ds methyl ester T

 Ester o o e : —
“Epsetion © . cgelr 24l

14 mm. . =120 0.8 '66.85 _ 21.97.

ST =L e8.4 203

= 6978 186 172

70.33 17.97

. theor. C., Cenanthic ester »
10 per cent Cq .- .

“theor , Ca Papryl1c aster
oo Cg Pelargonic ester:
‘about 50 per’ “eent” B

o -~ 70.9 17.3 86, ~.-theor. Cyq Capric ester.
-147 0,72 71.52 . 16.91 oo about 50 per cent ,
' 72.0 . '16.0 1200 theor, Cyy Undecylic gster
B o732 vl4a . o Te2ss . “' Cy'a Tridecanoic aster
© =155 0.89 74,03 . ' 14.04 Lo t .

o . 1..75.0 ©o12,48 0 25B H Cla Pentadecanoxc ester
w165 0,35 75.82 - T ARLTBS s L e

- -180 - 0.30. 76.6, . 1112 1 " ST
S - 6.6 "10.75 298 . . "4 Cyg Stearic ester
R 1.4 Solld contalninm asphalt : g e

‘ Experlments Li
Octobﬂr 28; 1956
g Sfern T
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Waterges-Pressure-0il.Lic. ..

':SummenymefmthemAloohole;*

«I. Primary

Per cent Reference v ... ¢ S0

. g
to Total 011 . °C. - g. _g. Per Cent Per Cent
-2.76 Methanol 105-115 .01 - .03 61.84 . 24,88 _- . : .
. 13-142 .08 .02 .62.85  23.63 Cropyl-Butyl mixture
5,23 Ethanol ' == - 65,0 21.6 ' C4 n-Butyl- '
- S e . 70,87 15.6 © Cg n-Hexyl-
1.0 ProPanol z -163 .01..07 70,85 15,52 -
' - e - 72,6 .13.8 (., n-Yeptyl-
0.2 n-Butanol a 177-185 .08 .07 73.56 : 12,62 :
5 ot L == 78,9 . 12.3 Cgn-Octyl-
—Amvl alcohol T LD 10.15 ”Clo n-Decyl-
e - +190-200°7;07 .06 >+ 76,267 =100 s :
0. 23 Alcohol -200 /hso -~ ee 77,00 . 9.35 c11 n-Undecyl-
' - 80.0, . 5,92 C,5 n-Cctodecyl-
0.30 Alcohol 140/3 g g 1. 11 R : L
3.2 _ Higher _ . ‘ T ‘
B L : I from Fraction above 200 at 20 mm 102+185°C
- 1I. Secondary 3 II from Fraction above 200 at 20 mm‘_ 75-102°C

III, Tertlary
2.36 tert1arybutv‘aloohol )
- as ester

Iv. wWater:in.Alooholé..A
" .3.88 per cent -

”'Experlmenté Li
Ootober 28, 1936,
Stern e

i 50_ . (4T



Waterga$ Pressure 0il.Li

Anplysis of the Oxygen-free'Hydroéarbons

Portion

e

°C Referred to Ester Olefin Isoolefxn Isoolefin Paraffin
Praction ~ Total 0il "% -~ n< %I q‘ﬂII % %
To 20°  20.6 (Cs - --  16.3 . -- © 10.3)
: IR (O 36.0. 9.0 - v 23.5)

25 10,0 (Cg == 87.00 12,5 T Te0aT)

~ (Ce 13,0, 3.5 6.5 6.8).
=306~ 5.4 (G, -- 5.5 14.5 - )

-30b 3.6 Cg -- 55.0  10.0 10.6—  25.0--
=36 —2.3 -- 15,0  15,0-  -10.0 25.0
<40 0.0 i s
-45 0.3 _ ’

-50, < 20 45,0 - 10.0 25.0
_55 i : .

-57 .45 § »
~=60 207 35 25.0 -- 10.0 30.0
—62 1..3 - ) USRS : = R - - S
-66 0.07 )Cg 23  37.0 - 150 25.0
-67 0.11_ ) T - R w T
-68 1.8 ) 5 ﬂ ' o
-70 0.19 ) R '
~74 0.35 )0g & 50 . 30.0 == -- 20.0
=78, OxzﬁﬁN)Cv 1n-7'r,«www;wmuwm
-80+ 0.26 - )cluding
-84 5.62  )alcohol
-85 0.4 )and
-86 0.09 )aeid
-87 0.03 )

-89 0.3 )

L1027 TTTAT66TT)C

Expevlments Li

;;ﬁﬁlnx'

QOctober 28, 1936

Stern
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Watergas Pressure Oil Li

Analysis of the Oxygen-free Hydrooarbons Fraction 100-200°C - 38 per ct

I Fract. II Fract. Vacuum Fract1onation of the Bromides v % %
e % °C,-mm- g & Br ' Mol 'Wt. Olefin. Paraffinﬁfﬁ
100-150. - ==~ 5.32, Vot separated fmwr'fvﬁ- Cee 1,324 Frqm
. . . . S ' B _ Br Vo.
150-175 180-18Y .- . . = 127 20 2.55 65. 02 22.9 ---  -.60% Bromide
- =176 - 80 15 .-°4.55 - --- - 150

2.8 | ‘ :
-181 0,19 96 7 10.30 54.8 5.7 === 30% Cy4
- “ ’ 54.2 © 36,2 .42 . .. theor. Cy,

- RO/ R LS e e e e
186-187 181-89 . 80 10 - 7.97 . .about 13 .  30% Bromide
: -185° 0.19 104 10  5.49 55,16 55,5  -=  50% Cp,

=187 2,37 110 10  2.55 56.6 34,8 - «--  75% Cqq .
'189 L 0‘63 S LA TR T T L 5641 34'1 »\— - 156 SPEE 'H’le_OI' ,_C,];,l, B
: 124 100 1.02 -2 - R
125 5 0,85 .- =2 . ; s
R ©'0.62  -- . o ‘

202-204 189-208 - - ";Aéo 10 5.52 --  -- 168 i
S . 104 10 2.25 65.49.22.7 == P. 66% bromide

5 o | S Cl?

~=195::2.0,67-.110- 10~«»1¢73www?-7 e e e e

-208 "%.82 o " 57,8 82.2 170 theor. cl?
117 10 5,57 68.15 32.0  -- . 20% Cyp -
125 5 4,52 B8.76 31.0¢ = 60% Cpp -
R 0.6 == -- - B

Frection 6vér 200 (223) 9 per cent: . g
4°c n—lm-; gv,. Br “To ' "‘
-9 22 565 48 . | .
*flll ‘ 22, 2.75 48 'Part of the ‘bromide obtalred About~50% olefin,
-120 22 (8.20 - 48 w1th HBr is soluble iniHBr 50% paraffin
29 . 7 12.70 . - 48" T o/ paratiin
=108 7w"f$ABé4wgﬁan44ﬁm_M;w:MHNWMwWMmumﬁ_“m:nmemN%agm”WM;;M;WM.M.W“WWMW
=111 . 6 S A 242 ! '
=123 (RN Y -1 IR */ S T SR . .
-123 0.6 10,55 - 37 ] j R o
125" 0.6 - 2.55 30_,“The hiogide obtalneé Wlth‘HB L ?ﬁ?["
145 0.6 211 03 H‘hls soluble ln HBY ~5~k s .
FISUTTONE LT R . , ———TBout 50% olefln,
o B R

o
[<43]

‘5o%lpdi§ffif§ 301d 10 &% pdraffln, 5.7% asphalt,
’ Lo jm e ‘ 4% 1nsoluble B

Octdbe* ?8 1956 o
Stern b v !'”Q';
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ITEM 13: Paper by K. B. Mdtzger, March 13, 1840, "On the Change of Ex-.
plosive Limits_ of Ethylene and Ethylene Oxide-Oxygen Mixtures

» by Adding Nitrogen and | CO0p, respeotively \16 Pages)

" The summary of thls paper is as follows- ~f o

- After a study of the 1£terature and experlments in ths Unlon
Calorimeter 1t*was concluded that
(1) The—exp1051on limits of- CZH**oxygen*metures*are*5~0—to —78—
per~cent—Gpﬁq—ané—ethylene_ox;de_oxygan_mixiunes_ere_ZJijxL
199,95 per, cent ethylene oxide. These 1imits apply at roam
‘temperature; normel pressure and gas saturated with water
vapor at 20°C. This is'a considerably hlgher upper explos1ve
"limit for ethylene oxide than is recorded in the literature,
'c(z)%fThe extznguzshznb effect of- Np,»uoz and; C?P4 on-ethylene..
oxide flames was proven and data is shown in attached tables
and ‘curves. Similarly, the extinguishing effect of CO, and
- nitrogen on ethylene flames was recorded
(3) & discussion of the new ex91051ve 11m1ts as applled to the
" procass of direct oxidation of ethyleng to ethylene oxide
“is included. Tabulated results, graphlcal results and a-
draw1ng of the’ apparatus is attached

ITEM 14: & Paper by Dr. Jannek, lay 24,1940, "The Synthesls and

Conver31on of Slmple Hydrocarbons (15 Pages)

This is an elementary ‘discussion of (&) conver31on | reactions
_.1nc1ud1ng cracking, dehydrogénation, olefin nydrogenatlon,‘lsomerlzetlon,
cyclization and’ arematlzatlon, and (b)-synthesis reactions including poly= —
‘merization and alkylation. Conventional catalysts and operatlng condlfions
gre included and structural 1llustratlons glven .

ITEM 15; Monthly Summary ef Plant Group A, February, 1944 (4 Pagee)

i
g . - : o

“ lTEM 16- Monthly Summary of Plant Group B February, 1944 (1 Page) .-

; | . e Sy
' Slmllar to Item 2 Part 5"' ' . o

ITEM 17 Monthly Summary of Plant Group Cy February,=l944»~(2 Pages)

Slmilar to Item 2 Part 2

i

L . “k

x B oL e

ITEM 18 Honthly Summary of Plant Group D Octobergilggé }(1jrau )

Slmilarmto Item 4 -




TN 190+ Plant Report for September, 1943 (7 Pahes)’

Slmilar to Item 2. - o ’;_'ﬁm

ITEM 20~ Monthly Summaéy of Plant Group G October, 1943 (1 Page)

Slmllar to Item 2, Part 3.

. ITEM 21- :-.—hicnthly Surmnary of Plant Group‘-B,. August, 1943 (2-pages)”

.
1

Slmilar to Item 2, Part 3. - .-iga,»}-w~f;-f_m,i;k“~%n‘k

tITEM 22: Phper by F. Wlnkler, July 26, 1939 "bthylene Enr1chment44x

-»——~Alkali Copper Wash of Gas alxture ‘Obtained by Hydrogenatlon

.of Electric Arc Acetylgne" (5 Page°) . b e
AR B

T A sunmary of thls paper: 1.8 as Pollows.;:_

During the months Merch and April, 1938, tests were carrled out
4o enrichthe ethylene by hydrogenatlon of arc acetylene (see report of
Dr. lechbach ‘of 5-25= 38) “Thersby, it was” ?ound that ‘be sides—othylene—
carbon monoxlde was elso enriched: .- _ . i N

Y Summarv of the results of the contlnuous test frcm 4 18 to '

5-22,1939: ~ - T e T
(1) The enrlchan ‘of the ethylene and carbon monoxide at the " same
g tlme, as found in former tests, was conflrmed. '

Y

(2) We succeeded in separatlng<by use .of- copper wash 97 per.cent
" of the ethylene present in. the ‘gHarze gas as rich gas:( 1ef1n »
~-gas-+-intermediate- gas) -Wu; : : s

(5) The: rlob gas quantlty emounts to abLut 27 per cent of t1e quant1+y
L 'of charge gas e . , G ‘

(4) Contrary to the operatlon with cracked gases Pree of carbon
S oxide sy the_cepper*content—of—the—wesh—notxceablyLdec;eases———
' after 8 few days of Operatlon. T

T r
Dp e

(5) The sonten "cuprlc copper.stayq constant ‘ Thlb shows that
\ & reduction of. cuprous copper to copper takes place through the

'ﬂﬁé) A contlnuous olefln ‘enrichment f:pm co- conteln"ng ‘gases by alkalt,
copper: wash is only’ pos31ble by continuously drawing off part.
" of “the wash and replacing it by fresh ‘in order to keep the cuprous-

‘”T'copper ccncentratlon cons Aty




~The tests were dlscontinued before the best yields ana most
favorable operation conditibns could be reached, :

T

Test Conditions and Yields :

Copper Solution Operation leach Me 106 with 9 to 10 wt.%
— - of total copper end 3 to 4 wt. of )
cuprlc copper :

Preésufe ’Nasher 15 atm.

Pressure Relea e Intermedlate 1 8 atm
Solutlon~Gas {in ¥3) 1: 6 -~-‘»"““ﬂ4-f

, Charged_Gas Intermediate 'Olefin gas  Rich Gas  Vent 3as

: _ Gas
w3/ar 10.0‘ - 0.5 2.2 2.7 7.3
:{:':T»:':,:, T R T T T Analys13 (free of alr) ln V01 o‘,o B .
Hy 4858 - 1492 0.29 3.08 65.20
Ny L74. . 0.5& - 0.10 - 2.28"
co 228 o zary o 918 Tely o 0.28
Coly - 22.31 61.23 85.91 81.320 ., o, ~ 0.94
Calle 1. 40%27'9? 4. 653‘ 2.12)%7-94 2.59393'34 1.19
L CeHg. 2,000 O 474, . ore  v.ee . o 1.8
CH, 13,01 5.00 7 T0:10 B Y0} B U R
CoHe . 4.60 . 497 . 1,08 178 % 5.89
Calig 2.82 .. . 0.95 0 0.24 0,39 . 4.04
Ceio . -~ -1.03 .- : ==~ .+ ...0038 - 0.03 1,28
ce o _028 . 0.2 0 0.7 . 0.17
100,00 e 100,00 ¢ - 100,00 100,00+ 100:00- -

'““ITEM 23-" Paper by Helnz qeinze October 65 1942, “on - “The Continuous -Pro---
; ductlon of Suceinic Acld from’ Tetrahydzofurane and Nltrlc Acld“
(19 Pages) -

-

This paper may be . brleflj outllned as follows-

e

Af Batoh P"ocess ;wof' T

".”1““ Prevmous 1nvest1gatlons R SRR

2, Plant experlments ql“’wm' *

Laboratory experiments
“the“effect of” temperature nltrlc acld concentratlon and tmme)

. { .
},“MReactlon mechan{sm and conoiuslons regardlng commerclal :
.,PPaCtl°6~'~“;:....‘ ;




B. ‘Contiﬁucus Process =
oL Planning
2. Apperatus Development (drawing)

3. Oxidation with 0, (schematic drawing and tabular results
- comparing nitric acid alone and nitric acld plus oxygen)

“L,Mmmhmtwwoﬁﬁnm ummmij
Pilot plant experlments o -

{

AQ; Summary

No—success was— obtalned in~an orlglnal 100- kg plant -§0—8—
- systematic examination of reaction conditions was undertaken.
"These experiments .showed that only at.the low . temperature of
20°C., acid concentration of 60 per cent and saturetion with
nitrogen oxides (N0, #nd Np0,) as well as long oxidetior time—
-are-good::Succinic:6cid-yields-obtained-as-well-.as nearly. COMm. o
plete regeneratlon of the off-gas. The use of this knowledge

. on & larger scale resulted in cooling difficulties and con-

. siderable loss of time in batch operatlon ‘In order to avoid -

this & continuous-operation was developed)whlch resulted: in

.. long time trouble-free laboratory runs with improved.yield.
R pllot plant was plannéd. . ST

E—

ITEM 24 A Patent Application of Herch 19, 1943, by 136, 0,2: (Semal
' “NoT )_14083""beauctlon 6¢ Normal and Iso-Butyraldehyde or_ the ‘

Corresponding Alcohols '(4 Pages)

e - The propane-propylene mlxture ‘obteined by 1ncomp1ete dethro-»~—
jgenatlon of propene is.converted catalytlcally (fuller's earth plus 0.5%
~eopper- plus 1%-cobalt reduced “with-hydrogen-at-300°C:) -8t 100250 -atmoge -
_pheres pressure, temperature of .180- 250°C. by admixture with carbon monoxlde
~.and- hydrogen-tocproducewa_butyraldehyde~m1xtunewcr & butyl alcohol mixture
is obtained by the hydrogenation of. the aldehfﬁe The separated propanee
'and unconverted propylene is. recycled to dehydrogenatlon

MITEM 25‘\ Patent Appllcatlon of March 6 1943 I G 0. Z 13960 me
' "Productlon of Polyhydrlc Alcohols (1 Pagey

Allyl alcohol is oxldlzed w1th hydrogen peroxxdelln +he presence
of 0.01 per cent 0504 at 25°C. to zive & yield of' 74 pér.cent flycerlne

after a. reaction time of 12 hours. Equlvalent ylelds of glycer1ne are. ob—:
~ta1ned w1th 0.2 per cent manbanous ‘acetate;in: flve hours.-—~ e s s
. ;. \ ’

‘cITEM 26- Patent Applicatxon of November 23, 1943 by 1.6, 0 ﬂ 13808
h St "Productlon of Dichlorethane" (2 Pabus)'""”””“”“””““M””” e




with liquid chlorine under pressure and in the presence of-the catalyst .
to yield diohlorethane. ‘No recommended conditions or catalysts-are stated.

ITEM 27: Patent Application of July 9, 1942, by I.6.° 0.Z. 13§45
"Production of Ethylene Glyool" (7 Pages)

Formaldehyde is reacted with methvl alcohol to yleld formaldehyde

dimethyl acetal.. This product is converted with CO and Hy (1:2) catalytic-
ally (20 per cent cobalt on silica gel) under pressure (200 atmospheres)
and 'at elevated temperature (125°C.) into oxygen-containing compounds in- .
_cluding ethylene glycol monomethyl ether and methoxy acetaldshyde -dimethyl *
acetal. - Ethylene glycol is obtained from this mixture by hydroseponification
(200 atmospheres Hydrogen pressure’, 0.3 per cent acetic acid, nickel-on-
silica gol catalvst and 270°C, ) . 4 S L L

ITEM 28; Patent Appllca.tlon of March 26, 1942, by T.G. 0.2, 13342 Con-

tlnuatlon in= Part "Preduotlon of P&logen Acld Solutlen i(ﬁﬁPagéS)i¢

The ‘addition compound of carbonamide (dlethylformamlde) with HX
is'used as a solvent which contains per. mol, of carbonemide about one mol
of HX. 'This solvent is used for treating mixtures of’ ‘halogen aolds, hydro~’
carbons and in certain’ cases halogenated hydrocerbons.'

T

»ITEM<29 harch 1942, Steam. erd Electriclty Productlon at Lutzkendorf
o (8 Pages) ;‘

),

' Thls paper dlscuesee the méximum steam end eleotrlcltj at full
product;on and presents several schemes to meet the demand N .

‘ Contraot Constructlon Data Technlcal Data and Requlrements

wond-POP=the- Installation of Propane-Butane Reooverv Plant (3 Pawes) e

~~ - 2

ITEM 20: Letter of November 25 1940, from “the Mlnistry of Industry (2 Pages)

. In answer to a request to connect the Lutzkerdorf power plant to :
another power olroult refusing the request w1th reasons, =

.iITEM 51 Report on.. Power Productlon (2 Pages) M'bmffﬂwiwaTﬂjﬁmemeWJhmm

- "‘1 This states that the boiler plant is- operatlng at 100 per cent:
of capaclty and reasons for changes to pr0v1de rellef ars given. Coel dust
-production units are unsafel ;- BT :

-

; Ep— m— =
ITEM‘SZ'” Direotivo on work Sohedule (1 ﬂage) :

IRITEN

Thls dlrectlve 1lsts operatlons to be performed when outs1de

power is. cut off B , : ,”s: SRR \

«uEND~0E~BAGaN0r»2618V'TARGET~NO

~530/4108~— o




"~ BAG 2745 TARGET 30/4 08 _GELSENBERG

This seotlcn s prefaced with 3 summery sheet in English 1isting
20 items from Bag 2745. ' e

ITEM 1:. konthly Reports on Operating Data from the. Hydrogenation Plant
(26 ‘Pages)

The s reports ars general data from plant operatlon for the
months of March, 1943, to April 1944, .exclusive of April 1943, and
N0vember, 1943..

ITEMS 2 o '
end 3:- Nonthly Materlal Balance Sheets for the Hydrogenation Plant (22 Pages'

\

" These materlal balances are for the months of January, 1940 to
October, 1941 « :

ITLM 4- Monthly Gas Balances for the. Hydrogenat1on Plant (16 Pagee)b

.um.#ﬁ»:wThese vas»balances are for the months from January, 1940, to
September, 19417 C ‘ ‘ ._" e

A

ITEM 5: ' Monthly bhlpment Totals from the Hydrogenat1on Plant (10 Pages)

These reports show product shlpmenﬁ for “the months of January..w
, 1941 to October, 1941 o o L

‘ITEM_G: : Monthly Barge Shlpmeﬁts 68‘?&g€%ﬂf4“~;;‘;" + TR

“These reports show shipments for: the months of February, 1941
_to September, 1941, excluding June, 1941.

i’ ‘{ - R
. ITEM 7: honthly Summarles for the Isobutane Plant (8 Pa*es)-

‘“'"*4*——-——These reports are for September, 1941, end. August, 1941 lnere
is also included under-—this item summaries:for . Distillations A and B
Stabillzatlon c and Benzene Wﬂsh B for the. months of July, 1940 ko

f“December, 1940 : o . w

‘gITEM 8 Monthly Summarles for Mlddle 011 A Dlstlllatlon ‘(14 Pegee)‘

Mf¥1; o Theee reports are for the months’ of Dece ber, . 1939 to June, i
1940.. There is also included under this item monthly summaries for Dls-”‘
=tillation- B~~Stabil1zatlon and. thh C-For the montns or- Deeemee?-teeo—"4
to Uune, 194L-—~~«¢ .

,.ITEMDQv Menthly Summeries for the Dlstlllatlon and Steb111zing Unlts‘:;h
| (11 Pages)'5'“ ‘ SN 2 AU CLE

ry; 1941, t0*Qotober; 1S



B

~ITEM 10: MNonthly Summaries for the Centrifuge’Plant- (24 Pages) -

' These reports are for”the months of January, 1940 to October, 1941

ITEM‘11~ Monthly Summaries for the Cerbon1zation Plant (24 Pages)

These reports are for the months of January, 1940 to October, 1941.
)

<

‘ITEM 123 Monthly Summaries of the Coal Grinding Plant (10 Pages)

These reports‘are for the. months of January, 1941, to October, 1941

" ITEM 13: Nonthly Summeries for the Light End Recovery Plant (23 Pages)

.,These'reports are for the month of February, 1940, to July, 1941

ITEM 141 Monthly' -Sumrnaries of Coal $tell Operatlon (22 Pages)
seerta

These reports are forAlhe nonths of January, 1940—_t0‘®etober, f’i
}1940 and Janvery, 1941 o December, 1941. _"”f 4

3

il

ITEM 15: onthly Summarles for the Saturation and Splitting Stalls (22 Pages)

waTﬁﬂﬁTB?M'Operatlng Data and “yis1d Curves (5 Pages)'* ,‘ _” - \r R vif“f”
These curves are for the months of August 1942 to September, 1943

The f1rst curve shows per cBnt operating capaoity at monthly
- intervels 1ndlcating reasons for-decreased-operations i

The second curve. shows £he throughput of Khine ground coal (0 34 f
0540) and’ Ji81d erriciency (LeTstung 0.22+07 32) for benzine in
gas-phase operation for. monthly. intervals.,

The third set of curves showsthe end point of Mlddle 011 A and .
‘ylelds in per cent 1nd1cat1ng reasons for:loss of yield which

.1nclude hydrogen deflclency, change in coal: charge, bonblngs,

.e. e tc~ thly lnte rval S ‘ P A e b sty i i ,....,.‘m o o e s agnd b SPPPATS - L

I1TEM 17; Effect of Ash Hydrogen Loss and 011 InJectlon on Coal
' Stall Operation (7 Pages)

SN

I Effect of “Ashiy When the ash content of the coal 1ncreasesl .the™

“EEﬁ%FI?ﬁEﬁ'EHEFEE‘EHBETH“ETWays bs - d1IUtod o 16+5.poF o8 ™

“501id content of the. centrifugal oil and residue should be kept the sume. f
This allows the same proportlon of 011 to. resldue”‘(SO 20) A

' '*The amount of released 011 is 645 per cent greater than'calculatedlm
by the solubillty, and the amount of hydrogen 1n solution is hlgher than '




the assumed yelus by over 50 per cent. A summary of.this report is ag
rollows: r'“,'. . - S ',"'“—““”“'"“’W’-'*" - -

t

. - From' the data of the last months (normal gas: analysis and
‘monthly;quantity of .gas) it was found, thet the gasification’
and the solubility of hydrocarbons is on the average about as
‘high as calculated, whlle the solubility of H, and Na are sbout
l 5. tlmes higher. y

In the report of 6.18, 20 “the solubility of components of
the waste gas of the coal ‘phags”. similer values were found by
" Dr. Fries for Hy and N, through normal analysis. The values .
for the. single hydrocarbon components, “for which, Pod-analy51s
has to be used, wers however also high, -

. At higher: Nz content of the frosh gas about 50 per cent
more Np gots into the- system- the W, partlal pressure reaches
therefore, despite increased solubillty, the assumed value of
.55 atm.. . As the solublllty of Hp and %y are about. the _same, the
Hp losses increase wlth 1ncreasing ‘amounts of Np. N

—1If it would be pos51ble to dscrease the. Nj content of the
fresh geses to an-average:of Zﬁ, “the - amount of wash-01l could
_ be reduced from 3. B\wbm/t of raw coal by .55 cbm, and the Hg loss
thereby would be. decreased by about 60 obm/t of gasollne. - '

. 3. Thelpaste oharge rate ‘2t Scholven wes 1ncreased from 23 to 25
tons by -eliminating the cold ‘gas cooling of the hot exit - (formerly done
to prevent carbonlzatlon) and substituting injection of cold thinning oil -

_1nto the pressure side of the hot circulation system, This allows an in-

- ereased temperature.. ilhen paste was injected, through thé cold gas inlets,
“the temperature decreased. . By charging through- the~emergenoy~eutlet—l%ne——
’to Oven Two, the temperature could” be 1ncreased.,«ﬂ., g2

TITEM 18"‘0perating Reports for Saturation and" Spllttlng Stalls

Catalyst age. record operatlng dlfflcultles of the indlvidual_
stalls, catalyst ‘chenges,~etc,, for the months of January, 1944'“to June,
1944, exclu51ve of March 19447 (8 Pages) L

. Discontlnuatloa of spllttlng stall 301 and 1ts eonver51on to & M;MH

three.sectlon stall (4 Pages) : ‘ U
e : "‘\ ’ :

The pepﬁgrmance of’ th1s stall had ‘become | 1ncreaslngly poorer

: durlng the.long period of operatlon 50 that 1t was not satis-

" faotory even .at the high temperature of 23,7 m. The stall was-

aae.. 936 days for Reactor 1 and 864 days for Reactor 2) iiThe
;catalyst sereens were dlfflcult to remove’ ‘because FeS? head formed
‘& tight union with the reactor wall The catalyst ‘Prom both
C‘reactors was in good condltlon however, “the seventh compartment‘?
" showed slightly greater dust quantitles,» The pills and dust were
—ge para te d”‘and"‘e‘x&muw s




‘3‘.

Reactor 1 - . Reactor.2 . New

' Pill Dust Pill Dust Catalyst
we. %S . 3,20 17.92  3.84 18.24 4.08
Ign. Res. 6,03 10,31 6,20 '.8.99 ., 7.78 -
$10, 70.86 32,78 70,86 23.20 .. 69.36
Fes0s =~ 5.67 49.50 . 4.47 §9.88 6.63
Al05 13.93 -15.50 . 13.99 13,62 9.90
WO, ~~ 10.92 Trace  -10.44 . Trace . 8.70
'm0,  0.16 Trace . . 0,12. Tracé ’ 0.07... .
Ca0 . ~Trace 0.45 - fTrace 056 1.25

-

There was very little difference between the carbon and
hydrogen content of the pills end dust - carbon 1,23-1.77 and
“hydrogen 0.20-0,36.. The K‘gggtor of the heat exchanger for Re-
actor 1 had.decreased from 3%0.tg 100 and for Reactor 2 from
250 to 150,due to acoumuletion of FeSg. -An additional reactor
‘was added bringing the number in the stall to ‘three’and new .
'catalyst charged =

_Test data on Stell 301 show1né pressure drop through parts of

the unit. " (1 Page)

4~ Tachins shop forms. (3 Pages)

5.
R 6;
October

New equipment numbers for 301 stall (1 Page)

D1scont1nuat10n of splictlng StEII_SUW”on account of en alr raid
15, 1940 (i Page) : R

v7.

The reactors -and- regenerutors of 305 were. rebuilt as part
“of 50T stall. T R L

Operatlng—report for spllttlng Stall 301 (9 Pages)'

Thls report is for the rebullt 301 stall (three reactors)
' from March 13, 1943, to May 31, 1944, . Bach reactor was charged

~with 5.8 tons of - 6434 catelvst the pressure drop through CEY
, reaotor was 52-77 .mm.. water.» ‘ N

...... Charge- 187, 7oo bons.B_+.C. Mlddlem01l 1, eso tons/h.w qq;g;y§ﬁ;m
- 740 tons = 0. 39% elemental sulfur-
' 25 50 ooo m. a/hr.,of ges. ”;“_e_ff_foRﬁNUs“ L
A table ds 1ncluded show1ng conditlons .on representatlve
days “and illustrating decreasing’ cetaiyst act1v1ty duo’ t0" the
hvdrogen partlal pressure, temperature, products and throughpub—
Operating daté for Stall 301 (two reactors) for-the- perlod
December, 1940, to arch 1948;,13 also ShOWﬂ.Hw;ffT”f




. Report on remodeling of experimental Stall 302 after ninth peniod
of operation, February, 1943, (3 nges) e .

The reactors were opened and the catalyst in Reactor 1.
replaced FeS, deposits removed and heat exchange bundles repalred.

.9 . Machine ; shop forms... (3 Pages) . —>¢~7:. - '»'“"”*ft;;_

10. Equipment for experimental hydrogenatlon Stall 302 February 20
1943, (1 Page) :

11; Preliminary testlng of. pressure drcp in experimental Stall 302 '
JFebruary, 1943, (2 Pages) :

12, Shut<down of Stall 302; April 21, 1941.. ¢} Page) '

Phenols apoarentlv had produced 1eaks in - the reganerator
4and deposits had plugged—the- heairexchangers~—~An aluminum test

sample ~hed-bgen™ “converted - to" yellow ‘powder (alumlnum phenolate)%ﬁ
The. stall was put back on—stream May 24, 1941 "‘“f?

13. Report on operatlon of Stall 302 coverlng the first to tenth
_“periods of operation. (29 Pages) : .
Thls sub item 1s simllar to sub 11ﬁn17 and covers the fol-
lowing 1ntervals. it e bt ,

Febi 21, 1943~:rJuné 12, 1944  10%h period

“fpr, 24, 1941 - Feb. 9, 1943 ° - 9th period
- Jan. 19, 1941 - Apr, 21, 1941  B8th period
Dec. 20, 1940 = Jan,' 9, 1941 7th period
"ch;mfs;“1940”=”nééx“15;*1940”“?”"etn‘peflbd““
Sept 20, 1940 - Oct. 15, 1940 = 5th peried -
TIRLY 15, 7194075 Sept 4, 19407 Ak period
Mer. ~ 9,.1940 - June 30,1940 = - 3rd period _
~Dec. 16, 1939 - Dec. 80, 1939 ). .2nd period
‘Oct. 27 1939“-‘Nov 20 1939 Tst perlod

14 Shut-Down of Chamber 303 Narch 17 1944 (3 Pages)

Catalyst sampled damage and unit condltlon dlscussed
repalrs madem—un1t—reassembled—and tested. :

15 Dlscussion of : repalr wcrk ad>$s&b111ty of new catalyst etc.,
“for Chamber 303 o Page) S Wh S .
Memcrandum ccncernmnr“damage~to chamber 303 durlng air rald
(1 Pege) ‘

"_‘Flow'Sheet forﬂﬁﬁamber 36élﬂw(1fgagepﬂf“f
B et L A T e




.. 18, Memorandum stopping work on coal chamber 707 to ooncentrate
effort on Chamber 303, August 24, .1942.. (1 Page).

.19, Produotion results with hydrogenation oatalvst 7846W at Politz.
(1 Page)
) lh______Ehls_memorandum ‘confirms other experlence that gasoline
yield and prehydrogenation with catalyst 7846W is less than with )
catalyst 5058. Up to 150°C. the saturated gasoline from bituminous
and brown coal results from phenols-and amines and therafore con-
. 8lsts principally of naphthenes., It contains, in contrast to
catalyst 5058, little gasoline from splitting.

20, Operetion w1th catalyst. 7846N250 at Politz, August 20 1942,
(5 Pages)

: Flve months? operation w1th the . flrst reactor chargsd with
’ oatalyst 5058 and" the second two with catalyst 7846i250 was '
“satisfactory.r ‘The “catalyst was stable physically and chemically.
As less cracking ‘took place in the prehydrogenation stege, an
addltlenal load was placed on catalyst 6434 in the splitting stage.

i 21. ‘Tebles showing charge and operatlng condltlons using catalyst 7846
in- different t plants. (3 Pages)

- 2 -Operation- of- catalyst 7846#250 w1th b1tum1nous coal-middle- 011
(3 Pages)

No pressure droplor temperature control dlfflcultles were -
experienced, 50 per cent less gasolina (155°C, E.P.) was obtained .
than with catalyst 5058. It was concluded that the 6434 cataly st
was ot damaged by substltuting 7846W250 for catalyst 5058

e, P"lot plant hydrogenation run w1th catalyst 7846W250 May, 1942
(2 PageS) LT : :

It was found necessary to flll one reactor with 5058 to.
‘avoid- decrease in' the quelity and quantity of" gasoline. However,
-8 low end point gas oil is obtained which after weshing w1th a

- 50-per: cent HPSO4 can- be split to higher quality gasoline.”
- 24, Visit of Dr. Schlck concerning catalyst 7846W250 at Leuna S
March 1942 ‘(1 Page) el ST ‘ . .
‘The catalyst operated satlsfaotorlly w1th a sllahtly larger
- preheat-furnace -than-was. -normally used-with- catalyst 5058 due ",
%o the higher operatlng temperature requlred

an25,1i0perat1ng report for experimental Chamber 303. ( Pages)

Thls report covers the pBPIOdS from Jarch 24 to Aprll 25—~—m-
Avember 3. 1942 to barch 17 1944 u31ng catalyst B35

s



26, A short report of the last (ninth) operating period for.Chamber
(2 Pages)

W

This covers the periqd April 16,. 1943 toaJune 12 1944
using catalyst 5058 and 8376, . e

- 27.__Prellminary testinv of experimental chamber 304 December, 1943,
(5 Pages) '

28, Operating difﬁicuities of Chamber 304, April# 1942, (6 Pages) '
29, Repeir and remodelifig of ‘Chamber 304, Merch, 1942“ (1 Page)

. 30. Discontinuation of experimental ohamber 303 due to bombing attack,
June, 1941 (1 Page) B
S A
31, Operating report for‘Chamber 304, (3 Pages)
e U reporn ‘covers-the-period- hovember 18,+1240;=to: June 247
1941 u51ng catalyst 5088.

5 Operatlng report for Chamber 304, (4 Pages)

o Thls report covers the perlod of June 14, 1941, to Aprll 6,
1942 using catalyst 5058 LT o S

~53:7 Operatlng report for Chamber 304." (5 Pages) T T:TTMWWde

This report ¢overs the perlod Aprll 16 1943 to June 12,
1944, using catalyst 5058 (age 310 deys) in reactor one, new
catalyst 5058 in reactor two and new 8376 in reactor three

.34, Prellmlnary testlng of Chamber 505 (3 Pages) .
i S e
'35, Repalr of Chamber 505 ‘October, 1942 (2_Pages)

36. RemovaI of catalyst from Chamber 305, —(3 ”Peges) :

em~mmwum*_mThe#upper basket (7th) wes tlpped at a 45 degree angle and
it GODVERINGG 8. dUST . 1ayen*10 ‘em...thick.which. Was.. in.a.solid. cake.

i‘3 Dlscontlnuatlon of %pllttlng chamber 305 October 7, 1941 (2 Pages)

A_new spllttlng oven was 1nstalled.”

t

DY > 1« N DHU'G‘QOH oL :
, 1940 (1 Page) - e

“‘i;: Operating report for Cham'ernsosf
‘ This - report Govers Perlod l for November 19 1939 to
*mFebruary*29~“19au. S e




.40, Operating report for Chamber 305 (4 Pages)

A

_ Thls report covers Period 2 for March 9, 1940 to October 15,.
'1940

41, Operating report for Chamber 305 ‘(4'Pagee)

"This report covers Period 3 for November 9, 1940, to
October 7y 1941

42. Yo item. ,'; , - ‘ R L

A -

‘43;‘«Operatihg—repert—£er—9hamber—3051——43—Pagee%&—;—j—————Q——t

. This report covers Period 4 for: October 11 1941 to
December 1,_1941. .

44; 0perat1n6 report for Chamber 305. ¥( Pages)

. Thlsﬂreport covershPerlod 5 for Decemberr7:W194l-_to~
harch 20 1943,

45, Operatlng report for Chamber 305 (4 Pages)

o+ This report covers Perlod 6 for March 27 1945 to
May 1, 1944,

46, Reoonstructlon of Chamber 506 September 2 1943 (2<Dages)

‘ The reactors’ were blown with nltrogen in an’ attempt to !
eliminate dust whioh was produclng an excessive pressure drop..-
--This-wes- unsuccessful, ‘50" the catalyst was:- dlscharged, screened
and recharged

47.~ Shut-down of spllttlng Chamber 306 (4 Pages)

——Attempts weremadew o*decrease—the—preeeure“drop”by blbwrng—“
the reactors. - New catalyst 7846 was’ charged to. Reactor . 3

gm%Q:M‘Reconstructlon of Chamber 306 December 10, 1942 GS'Pabes)
‘ Thls chamber was" shut down: and reconstructed to a three-f
eactor system.. The\dtaw1ng of the . new.. chamoers is 1ncluded

2

{ ‘ 49" Memorandum ‘on oatalyst*charge tc Chamber 306 February 17, 1942
] ‘Pam\

50,‘ Shut—down of'Chamber'SOS‘ February,~1942 1‘(5'Pages)hf :

Thls chamber was shut down due to p.i

Fop-in. Reactor: 2.
The catalyst was changed T e




51, -Disoontinuation'of Chamber 306 January 10, '1942 3(3 Pa ges)

uﬂ,if - This ohamber was shut down and Catalyst 7019 replaced
: w1th catalyst 5056. . . e .

, O
52. Catalyst char ge +o Chamber 306. (1 Page)

, Quantities of Patalyst‘5058 charged and pressure drop
through reactor.

53. Operating report for Chamber 306. (17 Pages)“

————————This—report—oovers~the~fe%%ow&ng—perieds*——frre%—per&ed——
January 16, 1942, to February 2, 1942;; second period, February 11,

© 1942, to Decémber 1, 1942; thlrd period “December 9, 1942, to.

July 2, 1943; fourth per1od August 17, 1945 to July 12, 1944

54, Pressure-drop testlng of Chembsr 307, May, 1944. (1 Rage)

55, wShut-dowr of Chamber 307, November, 1943 (2 Pares)

-
Regenerator tubes were encrusted with 1 min, of FeSg: and
1nJectlon pump packing

_ 56, Examlnation of raf”*nate reactor in Chamber 307 December, 1942
_.(2 Pages) \

Thls reactor contalned catalyst 7360 and had developed a

. high pressure drop. Some of ‘the catalyst 'pellets were coated

fﬁwith a white film and others had been penetrated with a-brown
dlscoloration.. Samples analyzed ae.follows '

v Ign. Res.  Alg0. "f,'vof"”‘f.“"
..;v,_,Whi,tef;m._;n.,en..,,.'., % A T o YA X St 23 ,
o Brown’(MoSZ) 14021 74 12 T 72 b

Catalyst 7360 showed no advantag over catalvst 7019 in hydrogen
vvconsumptlon or octane number of zasoline. )

;&Z,MmRafflnatlon of “coal: benzlne (a Pages) ;;;WM,

A curwe of ylelds and octans. numbers oy months is shown
for the:raffinetion of naphthe -from middle oil prehydrogenation
- (5058) using oatalyst 7360 in en. attempt to prove the advantage '
- ofthis catalyst over catalyst 7019.: : '

( .58, Catalyst fllllnr of chamber 307 w1th 6454 February, 1942\
(L Page) . L




759 Operating “Feports*Lor- Chamber—ee'r——&e—ewgeﬁ—

: This report covers the following periods first period ,
' February 19, 1942, to October.14, 1942; second period, Ootober 16,
11942, to June 30, 1943; third period, October 29, 1943, to
June ‘12, 1944 _
’-;"GQr lest of reactors and regeneratovs in various chambers, Narch 24
Pages) "

RN

'_QShut-dmm of gas- ph&se system, October, 1942, ___(5_Al’ag_e,s)

S The gas phase was shut ‘down: temporarlly to plpe in .
Chamber 303 whloh had :been completed. ’

B

62.s'Pressure release and flushlng of ohambers (1 Page)
. _This memorandum i
’ pressure release

:rop'iate durln&

leoates whloh valves

63. Plant shut- down scheme, Octoher; 1942llﬂ(21P

, The llquld-phase chambers are ‘shut dOWn 510 thevéés;“
_phase‘ o o , - : o R

L”64I”“Lemorandum on shut-down, October, 1942 ~%%—P&ges%

ThlS memorendum descrlbes the shut- down mentloned in
Sub-item 61. o ’ ‘ . L

65. ,Repalrs durlng shut- down. (2 Pages)

e Memorandum dlscuss1ng repalrs of ges—pbase equlpment durlng )
shut down mentloned in Sub-item 61.

.67





