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Hy 60, 4%
CHA 0.3%
N2 . 20,3%

For 8300 mo per hour of gas, the following utilitics are required:~

Flectricity, high voltage, 150 K
low voltage, 35 KW

River Water 70 tons

Steam, low pressure 0.5 tons

The catalyst has a life of more than three years,
Three men per shift are reguired Lo operate the plant.

The same plant can operate on other gases contal ning up to 50% hydro—
carbons,. figured as CH,., If the feed gas contains more hydrdcarbons, part
of the synthe31s gas is recycled as a diluent,

This process has the advantoge that it can be carried out with gases
containing sulfur, since the conversion temperature can be ralsed casily
Y s0 hlgh that the nickel cutaljsts are nob poiscnad.

, Lhe formqtlon of carbon is troublbsome, but this difficulty can be
overcome, probobly by changing ‘the design of the combustion chamber

Whan gas is manufactured for the methanol synthesis,-bnly oxygen 1is
used and the feed gas must be low in nitrogen.

C. Production of hydrogen Peroxide by Propane Oxidation.

The following brief descrlptlon of this process was obtqlncd from Dr,
Bartholome, ,

Propane is preheated to a temperature of 350 to 450°C. and admixed
with 5 to 10% by volume of oxygen. This mixture flows into an empty re—
.action chamber where it remains for sbout 10 seconds, 90% of the oxygen
reacting in this interval. The reaction gases are ccolsd to give an ague-
s product containing 30-37% of peroxides. Approximately 50% of these
PFeroxides are orgzhic and the remeinder is hydrogen peroxids, vhich i3 eg-
uivalent to a conversion of about 25% of the oxygen, The dry gas analyzes
.about Q0% propane and 10% propylene,

The reaction vessel consists of apparatus glass "Duran' or of guartz,

These expoeriments were carrled out on a scale of 300 liters of propane
per hour,
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I.C. 7376

D. Production of Acetylene by Oxidation of Ethane.

The following informaztion Was obtained from Dr. Sachsse. Additional e
tails were not cbtained due to the similarity of these experiments to the p
cess of pconverting methane to acetylens. {See Iudwigshafen CIOS Report of 1
iugust 1545).

Fthane and oxygen are preheated seperately and mixed, whareby zn in-
complete combustion occurs, resulting in a f{lame. No catalyst is used,
The reaction takes place at 1-2 m. of waber pressure =nd a reaction temper-
ature of lSOG—léOOOC. The exit gas contains about 9% of acetylene besides
carbon cxides, hydrogen and unconverted hydrocarbon. The yield cf acetylene
is about 0.33 kg. per kg. of ethane.

V. POLYMERIZATION AﬁD CONDENSATION PROCESSES.

A+ Oppanol,B.

The following information on the preparation and properties of Oppandl
was given by Dr. Mterbock and on appiications, by Dre Schwarz. o

Oppanol is pelyisobutylene, prepared by polymerizing ischbutylene in the
presence of ethylene to control the temperature at 2100°¢. and of about 0,05%
of boron flucride as catalyst. The isobutylene and ethylene (liquid ratio’
1:2) with the boron fluoride are charged in liguid phase onto a concave end
less belt. The ethylene evaporates as the polymerization progresses, main-
taining the temperaturs at -100°C, The belt is inclesed in a case from whi
the vaporized ethylene is recovered for recycling. The boron trifluoride
(prepared from CaFy, B0, and HZSOA) Jeaves the reactor with the ethylene
and is removed from it by contacting with Cal. The polymerized product is
seraped from the belt into & heated kneader, where the Tast traces of ethyl-
ene are evaporated. . . ' ' o '

The belt is mude of V24 stesl; the case and other equipment, of iron.

The. ethylene andlisdbutylene must be of the highest purity pbtainable
(99.5 £ %), The iscbutylene is prepared by the dehydration of isobutanolj-
at 400°C under atmospheric pressure with an,aluminagel_catalyst. ' _

Products of various molecular weights are obtained by adding polymeriz
tion "poison®; the best results were obtained with diisobutylene, The com~
mercial grades were as follows:- '

B3 : 3,000 mol, wb,
Bl5 15,000
B5O _ 50,000
B100 100,000
B200 200,000
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Properties of B-15 are:

Sp. gr. L DY ;‘"f"" BT
-ional de-  Ignition Point - 7w 0 . Yery high ... . 1 ...
s the pro-~-. , M.P. Not definite, thermoplastic,
vt ef 16 .o Neutralization No, .- -~ -Neutral® ~: - .- Fee T

e

The-applicationé"of-these-pfodudts:we;é aSbe116WS3 I

i in- - L R Y . Ge it ls
sed, “-a) - Oppandl B3 i L.t e
temper- e R E o AT T S B .
sesides - Cable oil; Tubricating oil, softenérs for resing and. waxes, etc,
icetylene T R e T S T
b) s Oppanol BIS: © I L v gl D Lol
_ Viscosity improver for lube oil and cable oil. additive to bitum—

ensy- Wanés., paraffiﬂ;'étc}.fSoftener~£or'pciyethyleﬁe; gutta percha;:'and sim— -

ilar resins. . e e L e 5
Oppancl T ;)g:OppéholﬁBSGf-BlﬂD'&hd”BZOOs-liﬁf Forlen e IR :

. T . Foils for' électrical "insulation: and protection against- - A

¢ in the Y s U corrosisng Guskets for ‘chemical “containersand groovéd-cam " - .
7 jolitsy Combination-with  polystyrens and polysthylene. for - * -

electrical iﬂéulatiéﬁ'forfhigh;frequeﬁcyibabléiCaSiﬁgcénﬁ'pack—
ing: Combination with polyethylene for submarine cable. Adhes—

i ratio”
cave end=

3, main- “ive plasters and adhesiveé“tape. 'Combination with wax, paraffin
from whic ste.- for ‘doiibled steam-impermeable paper, Covering materials
uoride of all kinds ih liquid férm; with special stability against -
hylene aging ‘ahd chemicals.. Rlending.with. bitumens to increase vis—
uct is : eosity and "dripping point®, . Mixed with-naturel and synthetic
of ethyl- rubber for spscial applications. ST

B.v Isobutylene Dimerization.

© ircn. . - N T
The following information was obtainéd from Dr. Kuhn:
ainable : : t_f;j _
1tanol. Isobutylene is passed in the liquid phase at a space velocity of
3 to 5 liters per liter catalyst per hour’ over: phvosphoric acid on activated
charccal. as catalyst., Conditions: 180-200°C;, 25" atm. gage pressureq
>lymerl \%}hirty te fifty percent of this isobutylene polymerizes per pass, the remaind-
The ¢ b . °r, after distillation, is recyeled. Diisobutylenc is the desired product

but triisobutylené cannot be avoided.. One liter of catalyst can produce one
to two cubic meters of product. Isobutylene as pure as possible is used to
avoid losses in’ (pressure?). vent-release in the recycle system.. Construction
Baterial is. iron, -The yield is practically 100 percent if the equipment is
gas tight. -There- are no byproducts,. exeepting 0.1~0.5 percent of tetraiso—
tylene-Which~is"sepafated'by distillaticn..’Thé‘prodnct is a mixture of
Biscbutylens and. triisobutylene, which.is hydrogenated to "Pannol". The
Product is tested for cctane number and distillation range,
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1.C. 7376
C.  ILupolen H.

The following information on the preparation of Lupolen was obtained
from Dr« Heinrich Hopff, and on the properties, from Dr.Schwarz.

The process is carried oub at a pressure 2t 1500-2000 atm., using 0,05
0.J0 percent of oxygen as catalyst. The reaction sterts at 220°C. and tem
perature is controlled between, 180 and 2200C. by cooling,  The apparatus,«
as shown in Fig. VI, consists of (2) a first-stage compressor to 300 atm.,
{5} a high pressure compressor to 1500-2000 atm., {(c¢) a.pipe coil 24 mm,
diaméter and 80 m, long, 40-50. 1. volume, {(d)-a-separator, and (e) a caustic
washer. -Heating and cooling are done by water under pressure at 200-220°¢ 7
in the first section uf the coil, and 100-120°C. in the setond Sectien, ™
fhe conversion to polymerization products is 8 to 10 parcent per pass.
Monthly production is 5 tons. R

_ 'The.etylene;fged_45_98199%n§thy1ené5 about 1% ethane, about 0.5% nit
gen ard a trace of acetylene. . _ oex

The viscous Iupolen H is drained into-a tub and after cooling it be-
comes a snow-white mass. The product ‘contains 0.2 o 0.3 perceiit of oxyge
Testing is done by;m;lling:aj;hinfshegi;on{heated':ollsﬁand=determining th
stress, :crease number (Knitterzahl) and dielectric-loss angle. In additio
the molecuiar-weight which.sh ulq_be_betwegpﬁgﬁ,ooo?gnd,25,000 is determin

‘od inboiling tetralin by the hethod of Staudingers. .- =) . .

. Iupolen H is a horny, ‘tough material of paraffin-like’character, tastes
less and .odorless, ‘Waterproof, heat-proof up to about 100°C., steble against
chem;bals,-éﬁd.ﬂithggoodgﬁielecpriq,p;qperties..-1t—is used ‘alone or with
OppaﬁolwBﬁéa,glecﬁnical,insu;atiﬁg'material;;including,use_in,submarinﬁ czb
25 2 low-loss insulation in high-frequency .work, alsc as arcable-covering .
materidl. ' <L P L :

It ié also used élbne or with_Oppénol_B; for aéid—proof covers, packing:
etc,, and for taste-and odor-free Wrappings of dll kinds.

b. -?aréflqw. ' ;i

. The fdiiowing'infb;mation conéernihg tha’p;eparatiqn of-Paraflowrwgsif
obtained from Dr. Fritz Christmann, - : . 7 A

- Hard paraffing 1000 kg., 50-52° C M.P., is chlorinated to 12-1k perce
chlorine by the addition of gaseous ehloripe at 2 temperature of 80°C.. .
then diluted in a stirred vessel with zbout 1000 kg of ethylene chloridee
After cooling to 209G.; 150 kg. of nephthalene, 10 kg..of polystyrene and,
35 kg, of ziné oxide are added, Graduallys over 12 hours, 70 kg. of A1CL5:
is added, With_stixring._,In-this-period,,thE'rEacticn temperature rises: 55
slowly to 30 to 359C. -After zn additional Z4 hours, . the reaction temperati’
reaches 60°C., after which the reaction product is centrifugadlto-remoyé i
soluble salis. . e L - - ) o

go0” T A6
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1.C. 7376

The centrifuged: product is then treated with 30 kg. of fuller's earth

{Terrane) in a gas-heated agitator;, during which time (12 hours) the teme

perature is raised to 240-270°C: ‘Thé ethyléne chloride is distilled off

in the process and is rep;aced-with'kerbéene, ~The product is cooled to -

100°C, and filtered. The filter cake:is twice extracted with-kerosene.

The-filtrates ‘are combined and vacuum-steam distilled in a pipe still, where

~_ kerosens and a paraffin-contaiming spindle oil-are recovered as overhead

. Products, The residue of 650 kg. (65% of original paraffin) is Paraflew =

". fluid with.a viscosity of 50-80°E. -at 100°C; which is mixed with other oils
(motor oils, spindle oils) in a ratio of 10:9C and sold as Paraflow.

The Ludwigshafen Paraflow plant has a capacity of about 20 T/Month

Paraflos Fluid { = 200 T/o commercial Faraflow). The plant is prectically

intact and can reach this capacity in a few months. ;.- N

The following information was obtained from Dr.' Steinhofer on the prep-
araticn of Bunol, which is a butadiene polymer, claimed to be a suitable
substitute fer dryipg 0il,- such as linseed oil, ~ o
 Butadiene is introduckd with stirring into a snspension of twoc parts of
potassium sodium-alloy in'400°parts of toluéne at 90°C, The redction takes
‘place violently, the temperature rising to 170°C. so that the toluene boils
under reflix, After 8 to 10 hours, the reaction subsides.” About BOOO parts
of oil are formed; half is taken off and filtereéd, 'The other half, remain-
ing in the kettle; is mixed -anew with ‘200 parts of toluens and can be usad
-agaein for the réaction without the addition of ‘catalyst. h '

.- Details could not be furnishéd since the process was carried out at
_Schkopau, and due to lack of communicatigns, the information was not avail-

~able, _ _
U F: EEE%—Q: . N
The following statement'cdggerning Buna D wég_obtained.ff3ﬁ D?; Herbeck.
.éuné é‘i;'a‘co—polymerlof‘£;£éd£éné aﬁ& ﬁimoi. Dimol is efh&lidene
dizgzgglvinylcarbonol, and i? mzde bylﬁhesédﬁifion o? f%gyllécffy;f?elﬁo

i The product is polymerized in emulsion’ by cusfomary m@théds”and iﬁsw:_
alities are about the same as those of Buna S, R

. G;_ZProductionlof‘Kofééih-_

,eﬁaration: ‘ _ Lot e D

The fellowing briéf_ihforméﬁion:yasfqbtained"from‘Dr.fCh;is%iQn“Kprgsin.
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Koresin is prepared by treating a mixture of p-tert butylpnencl (dls-
tilled product) and 8% zirc naphthenate ("8olingenzink} in a stirred auto.
clave with 2 mixture of deetylens and nitrogen antil 1.3 to 1.5 mols of 44
acetylene have reacted with 1 mol of the butylphencl. Operating conditions
are 200-240%C, 20 atm. total pressure, 3.atm. partial pressure of nitrog n‘
The -reaction product is forced by pressure to .another agitator at 2OQ°C.f
and from this vessel is emptied at 180-200°C, into uooden barrels or paper,
begs. It sets to a britile brown resin cf 120-130°C. melting point, co
pondlng to a drlpplng p01nt of 130—140004 by'the method of Kramar and Sari

Roport F o 241, Dr. hecht May 25, 1940 "Karesln" is available thriu
CIOS, CAFT III.

CHLOhIHATIOh PROCBSSES S '1 B
iy Prbparatlon of hlle chhlcrldbs.
The follow1ng 1nfnrm_t10n was obta 1ncd from Dr. Leutner:

‘The chlorination of prepane to dichlorides is carried out by mixing ¥
liquid propane and liquid chlorine in equimclar amounts in the presence 'of
propylchloride, ten times the equivalent of the chlorine, This mixture is
precooled and exposed t6 a mercury-arc lamp, in several stages.: Intermsdia
‘eooling takes place between the 'stages so that the. temperature does not ex
‘veed- 700C, The pressure has t0 be sufficient to maintzin the liguid phas
and insure solution of the hydrogen chloride furmed, - The process may be’
carried out batchwise or continuously by recycling’ the products through thei
coolers and exposurs staaes, removing product eaulvalent to the ;resh f uﬁ

The products zre separuted by distillation, into hydrocgen chlorlde,
propane, -propyl-chloride, propyl dichloride (50% of 1,3 dichloropropane)
and a small residue of higher chlorinated- products.: Thc propane is. mlxei?j,
with fresh propane and returns to the process with the propylcnlorldd.. “The
yield of propane dichioride is about 99% of theory.

.

Butane dichloride can be produced in a similar manner. In this process

oy

32.7 C
Recycl

the’ temperature must not exceed 40-50°C, ~4.pressure of 15 atm. is required.
4 yield uf almost 100% is reallzcd including sonme trlchlorobutmne. o

*BQ Preparatlon of Butadlene frem Butylene., .

ed from Dr. Léutner-

The ¢hlorination of butjlene is ecarried out in a hlgh—speed centrlfugal
pump by introducing gaseous chlorine into a mixture of liguid butylepe and all
excess of dichlorobutane. In order to cbtain an immediate reaction with the
butylens, the chlerine Is introduced axially into the pump through a nozzlés

]

At a pressure of 4-6 atm, the circulating mixture is maintained:in the- 1iquld
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