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RESTRICT:D |

I. G, FARBENINDUSTRIE A. G.

UERDINGEN, GERMANY

1. iﬁfﬁdnucmbn
7 This plant was viaited on 27 and 28 June, 1%45. The following in-
- formation was obfained from Dr. D:thhey, the Asszstant D:mector, and
the ataff emmerated belolv. . . o

2. ORGANIZA‘I‘ION e

Tho orgaxﬁ.za.tion was. essentially as fonmo

Inorgam.o Department' Lo Dr. Dilthey, Ma.nager. C
Organic Department él;: ~.Dr. Meissner, Manager.

-Orga.nio Deparhnent -=Dre Frick, Manager. (absant).
... = Dre Dewein, Asste. Ma.mger. -

Teclnu.oal Deparhnent" - Mre Mansfeld, Chief Engineer. :
“Resea.rch Department- - Dr. Hamans, Director. e

The plant was indapenﬂ.ezrk until a'bout 1920, wlsn it mer@d with
:IoG. It was: fau.naed by Dre. E. ter Meer, father of Dr. Fo:ter Meer;
one of the present leading directors of I.G. Farben at F,ra.nkﬁn't, in
about 1890 and controlled by him until about-1920 when'the merger.
‘with I.Ge took p].a.ce "He ‘contimued as IG.: Director until his- death.
“After the merger I.. absorbed a chromate pla.n‘l: ad;]anent o it by. the
‘name-of "R. Weaak:ind and Go." a.nd canbinad it under the same-mamge-
~mento : ’ At

IQUT1.
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Aeeto-toluid

-Pmsshm_hmhnmate ) 1000 Dibengyl ethers .- .
Chromic.acid ) ' Benzyl a.lcohol tech. -~ ~ 50
Chromic oxide . RS ~and pure | e
(Chrome Green) ) }000 ' Benzyl benzoate 20
Iron axide, Colors: . Benzyl acetate .
Bla.ck ; . Cinnsmio aldehyde ~ o
~ Diphenylmethane P
: "Yellow brawn ; . Benzene, pure o
-Zinc oxide (act:wated - 150 Toluene, pure ‘
Sodium arsenate ' " Nitrobenzene 800-1000
'Wood - impregnation agents Glycerin acetate
-Basilite, Fluax, etc. | Bthyl and methyl
Aniline oil - ' 8001000 acetanilide -
- Aniline salt ‘ : .\Polymerisat
Ethyl aniline— - Acetophenone
‘Diethyl aniline - : " Plasticizers -
Ethylated toluidines " Elaol 1, 2 and 12
Ethyl benzyl aniline Softener K1 -
Mono methyl aniline - Isododecylphenol -
Methyl diphenylamine K T .Softmer“‘lP"a.tn“GXWW *******
Diphenylamine tech. . . Akydales (alkyd resins) 1000
Dipthwlamine C.P. Emlsifiers
Phosgens - - - v : ... Cohesans’™ S
Chlorocarbonic: a.cid ester SR Ooeavultea. Govulsan. f T
Diphenylurethane -~ S U Cosale : i
Miscellansous urethanes l(alachite greem - 20
Diphenyl urea’ . . o ~ - Brilliant: g:'een i WY
‘Diethyldiphenyl’ urea. - . Fuohsin . ——— 5 2B
(centralit 1) - © = - . Pararosaniline - 10
Dimet}w].diphenyl urea. R o
(centralit-2) . - '
m.scenaneous ureas
Aoetanilide, dist,
b pure (antifebrin)

ustan masting of pyrite and ‘sphaler:
‘ .go to Duis‘burg Capper Smelter: and.-to
;litbapom plants, ' -

" RM 002-.03/1:3.

nea.r goere 20 km. . Cost R 1.05/1aon.

© Cost HM 18.50/tm.




5o INDKGANIC PRODUCTS

(1) Raw Materials 4
’ Waat_e" pro‘ducté oonta.in:l.ng zine, such as brass, tizi,

\

\

dtQBS. e-tOO
| (2) -Proeéés

The raw mteriala were dissolved in }vdrochlorio acid anmd
the aolntion -allowed to settle. The supernatant. liquor was decanted
off and purified with zinc dust and sodium carbonate (iron). After
Piltration through presses the clear solution was treated with sodium
carbonate and the ‘precipitated basic zinc carbomate Piltered and wa.shad.
It was subsequenuy caloinad at tempemhms of 5-4oo°c. , _
- De SodimnArsenite [ TP
» Soa.im arsenite was recovered ﬁ'om axidation processes (a.t otlar
plants) and was shipped to Uerdingen where it was reoxidized by
. masting in band and rotary furnaees at low temperatums, 100-200°c.

Iron Oxiﬂegimg_ ks

(1) Rawl{aterials o

SR Soluticn obtained in reduotion of nitrobenzme with iron“
Bid:ling solution from steel a.nd galvanizing worka. . o

(2) Prooess

R The soluticms were preoipitated with the theoretioal-—
qtmnt:.ty of milk of lime. The rrecipitate was allowed to settle and ,
“the supernatant liquor decanted off.  The sludge was filtered on a o
‘rotaxy filter,. washed, dried and calcined in a kiln at a temperatum’ :
selected according to the quantity and color of the desired producte
_The primary colors are: yellow, red, brown a.nd 'black. Des:roh ‘
‘sha.des were obta:.nedby blend:mg. I o I S

n

(3) Tses , R A R
... Paint ard buua:mg :!.ndustry. Sold for use in ancya .
.resins, solvents and Ia.cquers. Before the war 50% of" tl'a total pro-
duots wera ezxported. IR ; , Sl

B

| gllcacid Proeess o : | i
‘For remaval of st a.nd 002 f‘rom gases (hydrogen, watergas,
synthesis g8, air)e .. R

* -5-

: J.m;-:



Thns progess has been deveJ.Oped by IGe F'arben and is w1d,,l"
used in the industry of synthetlc STmOTiA amwarogemttcrr(m‘—‘ana—
*Fischer—Tropsch method)e - i -

: The absorbent is the sodium salt of alpha-~propionic acid, L
which was mamfactured and sold by I.G. Farben under. the name of "AJ.ka-
cldo

‘ Method of Preparation- - Acetaldehyde was trea‘bed with hydro-
cya.nic acid which combines under formation of the cya.nhydrin

"N

CH}CH + HCN ———-——) CHBC-OH

The Waxﬂwdrm was converted into aminonitrile by action of m5

f’*‘s"“;’;‘,:_ff‘l: — = C’N‘k ”2°

'Ths nitrile ‘was lfwdrolysed with HCl to the am:mo acia.
i o ,»cnv R
CH C-_-n'fé ¥ gﬂgo =. ‘3.0)(;6 + NH_B_

'l‘rea.tment with caustic soda y:z.elded the sodlum salt.

N The sodium amimpro;)ionate -Wa.s used in 20% a.queous solution.
It a.bsorbs Co, and. 1-!28 at normal temperature and pressure: approximately
in the same quantitles as a cgustic soda solution.-of equal strength. .
Heat:.ng to 100 °c Will completely regenerate the solutlon..

o ‘ Equipnenb' The a.bsorption vessel was a cylindneal tank of -
- approucimately 6! diameter and 12! length. The built-in heati.ng coils .
ma.de of m. , . RS ‘ , -

‘ Basilite (Wood Presem Aggnt!

S : Basil:ube isg'a’ highly effect:.ve m:.xture for wood pmservation}
- anposed of arsenates, chromates, fluorides and. d:.nitro-ohenol. It is’
said to 'be superior to copper canpounds S : SR

'l
o Ghronateg, B:.chromates, Chranic Au.d Ghran:.-.c Oxide ( _

The ma.nufactm‘e is dangerous.. Scme peOple 1ose, .ever. on e
sl‘ort exposure, the cartilage of theu- mse, while others are mmune.

Ssusit B -6—
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_Frolonged exposure was gaid to cause cancer of lungs. A ririd exmeiie
ration of individuals by X-ray in periadic intervals has been. inauvgur-
—ateds recautrans—for dust nrevertion and exhatstion and
condensa.t:.on of all vapors carrying chromates have been installed. .

: The plant was built in 1935 at an approxmte cost of R
12,000,000. The plant -wes started with South African chrome ores con-

taining 45% C During the war low grade ores from Jugosla.via _
-~ containing 28- Cr 0 had to be used with a reduction in capacity of
about. 507, ae chrome ores'yield an extraction of approximately

75-80% of contained chrome, while in low grade ores the extraction
drops to 60%. In addition to this, low gra.de ores entailed & gre:tly

increased consumption of chemmals.
' Description of Operations (see flcm shaet)

(1) Burn:mg of Lime

‘ ) sta.ck kilna, 25 m length, 2.5 nm diameter, are installed,
onc ocf whidx.waaﬂused 888 SPAYe. wL':a.;.\wt,\:Lts,rwot'wk:lln«11&5--10004:0:11;wil.:I.mts- ~~~~~
stone/months . The limestons coke mixture of approximately 8% coke was.

. charged at the top and_the burned lime was drawn intem:.ttently from
- the Dottam, The gases containing 35% 002 were sorubbed with water in
a coke scmb‘ber and oompressed to 15 a : e T

(2) Beneﬂciation of Chrome Ore -

: i' e Ohranite oa.-e was crushed to: appmimately 10 om: size in
a Jaw orusher, dried in a rotary drier to remove mechanical moistnre,
- and_stored 'in ‘a feed bin. - From" there it was fed to a ball mill with a -
B capacity of 6. tom/hmrs,_whem it was. grouni. dry to appmimtely 200
meshs The grouna. material was stored in a large overhead bin of- m- .
inforced concretes . Overhead bins. were also provided for soda ash .
lime and mixed feed.v 35-40% lime wes used in. the mix while the ratio
of soda a.sh to ore aepena.ed o the chrom oontent. Ob;]eot of' 1ime was_
-L"to pmvent msiom.~ = ik : _ , L -

N Ore, lime a.nd soaa aah were maa.smd :'m'l:o a revolving
.drum vmere‘_ hey were mixed and elevated to the- bin, The mixed’ feed
was then charged into the fm'na.oe through a hopper conﬁai:ﬂ.ng the
feeder mechanism, = . g R RN N
i

Aif'gas fired annulay fu:ms.oe oAl m outs:.ae and 18 mo
ins:.de diamet Icontained a moving steel 'lraugh'whiol-zeis br:lck linea..fj

n. . A helix was prén&ed o move' the mixbire to the inner
‘ [ __aera.'l:ion a.t the same




hopper -inte a wet ball mill where
it was ground and:leached to a. concentration of 300 gpl sodim™
. chromate (expressed as Cr 0. Thé ball wi

‘agitated tank thence to two p;esatzre cookers used. altermtingly, whem
a temperature of 150° °c and’ 5 atm.. pressure was maintained by intro-
duction of live steam. The cookers are 10 cbm in size but filled only
to 6 cbm, : Its contents were discharged into 2 overhead receivers of
25 ¢b capamé.ty each from where they were fed to 2 rotary filters - -
each o surface. The sludge was repulped d and washed counter-.
currently in 6 cascaded decanting tanks. The filtrate containing 300
gpl sodium chromate (expressed as K,Cr. ) went to storage while the -
wash water of approxmately 100 gpl soﬁ chmmate was retumed to
the: ball mill. The wa.shed sludge was discarded o : .

- ' The basic rea.ctionJ of the chrom ore benef:.c:.ation is the
following: S ; .

Fe (Cr02)2 + 21%2005 +1 3/u 0, = 2Na20 + ‘]/2:1‘"’295 +

om, N e

odium B:.chromte v

\(3) Eva oration and c"»

t lization of 8

. The sodium chromate liquor from storagn was fed to hori-
zontal triple effect evaporators where it was oomentrated ‘to 700 gple
At this point it was contimously carbomted with 50% CO, gas-derived -
‘from a mixture of 1dme kiln gas Y oteining 35% 0O, with Bicerbonate
_calciner -gas containing 90% CO,s The' carbomtionzwas carried out at
-15 atm (pressure of CO; ounpre%sors) in 3 agitated. autoclaves with =
" liquor and gas . nmnimgzcmmter currently. The purpose of the carbon=
.ation is the conversion of the soa.:.mna’te to sodium bichromate

acoonaing to the equation- A o R
| 21&&;2:;:0,+ N :zco2 ¥ ﬂeo = hIazCrz 7+ 2NaHD03- fl\f_

L Ths eff;l.uent f'ram the ca.rbona.tors was passed into 3
horizontal receivérs where the pressure was released t0' 5 a‘bm. a.ndi

from there to. a centrifuge where the. _sodium bicarbonate was sepa.rated
.from the bichromate. 1iquor. The latter went %0. 8 receiver and: thence -
. lgeoond set of triple effect evaporators where it was eoneentratea
tol nglbichromate (expressedasxzc 07) T




_countercurrently. The.effluent from carbon step No. 2 was again ex=
panded to 5 atm. in a receiver from where it was fed to a centrifuge
~for separation of blca.roona:te—of*soaa—fmn—ﬁw—bicmnate%iquor.-—
The bicarbonate went to the caleiner while the bichromate liquor was

pumped to a third evaporation step in open steam heated kettles where
the fimal concentration to 1600 gpl bichromate took place. The
liquor was cooled and crystallized under agitation, thence centri-
fuged. The bichromate crystals were subsequently dried in a rotary
.drier, elevated to & storage bin, out of which they were weighed and
packed into steel drums. The mother llquor from the centrifuge was
returned to. the second evaporation. ' _ ‘ :

(h.) Manufacture of Sodium Chromate

' A part of the' liquor from the first evaporation step
' (before car‘oonat1on) was bled out and evaporated from 700 gpl to
_spproximately 900 gpl in open tanks equ:.pped with steam coils and agl-
tators. After the.concentration was reached the liquor was cooled
under agitation and the resulting crystal ‘slurry cemtrifuged. The
--crystals-went-direotly- to—a:b:.n-forupacking mzd.ahippingg_m mother
liquor wag, returned to ‘bhe \evaporator. : o

——

(5) Manufacture of ?otassium Bichromate

Sodium bichroma.te liquor from the seconi evaporatlon step

conta.:.ning 1100 ‘gpl went to storage tanks. and from there to a feed: and

. messuring tank from which a measwred ’amount was pumped to an agitated -
- tark ‘equipped with steam ‘coils. . After heating to boiling an equivalent .
amount-.of solid potadsium chloride was added whereupon the. conversion
to potasaium bichromate took place with separation of salt. The re- -
-sulting slurry was filtered through a Buechner funnel with suction .
applied from a steel "Monntejus." The hot filtrate was then passed
into three agitated tanks equipped with cooling coils ‘where potassimn
bichromate crystellized out on cooling. ‘The slurry went to a centri-
fuge with a bronze basket where the crystals were: sepa.rated, aon=
veyed to a bin znd packed. The mother liquor was transferred into the
open heaters for reconcentration,  during which addit:.onal salt is =

" geparated. 'This was filtered on -the Buechner funnel a.nd ‘the 11quor
returned to the converslon cycle._ o S

(6) Manufacture of Chrom:.c Acid

; Sodium b:.chromate crystals were heate& with comentmted :
: sulfur:.c acid to 200°C in two steel cylinders directly fired by gass '
"The. molten mass. separates into—two layérs, the upper being chromic
* deid and the lower sodium bisulfates  After drawing: off tha 'bisulfate
- 1ayer, the moltén chromic acid was empt:.ea into :Lrom pa:ns where it

-Bolidified and was crushed and packed.‘ S
S:i.ze of batch approx:.ma.teladéao lbs.
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{7) }f._agufé.c*turé of ChromelGx‘een,_LCr;O;)_

. . Chromic oxide from oxidation of' organic substances by
means of chrom_c acid or bichromate was comverted into I:J.grmnts of
various colors. The crudée product was susperded ir water in 2 agle
tated tanks from where it was dried on a rotary drum gas fired inside.

“The dry granular preduct from the drum went to a master mnzaee with

revelving hearth, gas f:.red, to be -caleined at 800-1000 Ce The
caloine was suspendea in water and the slurry filtered and washed on

“a-rotary filter. It was then dried in a tunnel drier with a. travel- -

ing belt of steel screen and stored in a ‘bin. Subsequently it was
ground to 300 mesh in e Rayzomd type mill with air sena.ratorr ard
passed to mixers for blnndxng a.nd to bms for packing

6. ORG-ANIC PROIIICTS

‘Dr. Dewe:.n, .A,ss:.stant Worrcs Mana.gsr. _

"h‘.‘"." "‘bon Monoxlde, Phosggne, Chlorocar‘bonic Ester
‘Raw matex—lals- coke ana ohlorim "

', Coke was heated to the oombustion po:.nt. Pure oxygen f'ran the

E L:Lnde plant. was then passed over it ‘in brick 1ined steel equipnent., ‘

The reaction is strongly exothermic and creates a temperature of
approximately 2000°C. The CO gas was washed with water and stored in

'a gas holder. .The almost pure CO from the gas holder was dried over
,concentrated sulf‘uric acid, mixed with chlorine and passed over actie

vated charooal as catalyst at temperature of 50 - 60°C at atmospher:.c _ |
pressure. The temperature is maintained by stéam hedt. The msultant

’phosgene is liquefied by cooling and stored in steel tanks.

‘Equipment: React:r.on - lead lined steel. Other equipnent° B
< . ateel. S . R

Phosgene and ethyl alcohol neact under cooling to fom chloro-_

'cgrbom ester C0C, + HOG,Hj = HOL + coc1oc21i5

b Benzene, Toluena, Nitrobenzene, Anil:me Oﬂ
- Pure benzene and toluem were prepared f'rom the:.r crud;es by .

alstzllat:.on. ‘Nitrobenzene were ‘produced by the- standard method from
“benzene-and mxea. acid.  Reduction of nitrobenzene with iron- f'ln'nished"

aniline oil; while the-iron:- solutions fonned were utilized for mam-.
f‘acture of iron pignents. ‘1' : T B s :

Substitutea Axdla.nes, Pher;ylamines, Unethanés and Ureas
L ,‘-'(1) mm S

mﬁ 1neqand_ethy1—u chol were reacted us::.ng phosphO"uB

Ea;;i# & -l 5-' -



‘trichloride as , catalyst., The primary product consists of' a.nilineJ
monoethyla.n;l:me, diethylaniline., .. o

-Diatllla‘tlom' ’

1lst cut - a.nxl:lne monoethyla.niline -1 colunm. :
Main fraction: mono and diethylaniline « 2 column.
_Batch distillatiom: d:.et}wla.xdline.

- (2) ,D:Lmetyzla.niline and Dietmlamline

‘These’ products were prapared by heatmg of aniline with
alcohol and hyd.rochloric acid - . _ , ,

" CH HOCH - -CH i
( 6_-_5“‘2{ 3_c6HN_ +2Hzo_
HDCHs . 5
HDC C
2”5“_151« 255
02H5

: 061'15m2 + + 2!120
_ ‘ (a.) 014 method . aniline was, heated mth alcohol end
‘ aqueous Hcl to 18050 in an. emmelled antoclave at 20 a:hn. pmssum.

—- - (b) ¢ method a.nil:me was haa.ted with alcohol anl
aqueous HCl 0 280°Cina steel autocla.ve a.t 100 a.tm. pmssure i.n

preaenog of 1>Gl3 an ca.talyst.- ‘
‘ ‘ " Direct’ hea.t:.ng was uqed in both methods. eitbr usi.ng
coal or gas as a mel. . . ee -
(3) D:.phem:lamim. Tect_ghm . e e T
g .' ; .-~ Aniline o0il| and am.l:.ne sal'h were hea.ted in autoclaves to
200-230% -

‘ T

| CGH m201 ¥ c a5m2' = cgnsmcsn - m,*cl o _
= o The pure product was prepared ly reoryatallization fran '

etlvl aleohol._ s e T
(l..) Metmmghemhmine

3 fg?lus‘vprod’uct was prepa.red‘ frcm d:.phenylamim, methanol
a.nd 50%.-aqueous ml - ¢635~ F N ¥ 63 S :
N + HOGHS

,aélﬁ_—r



_(5)_ Ethylphenyl Urethane "_
“l(ometrwlanilim m macted with chJ.orooa.rbonio ester -
c, CH o
6 ~ ) )
H5\ 01000021{ =..65/mooczns+m1,
o Tog,m e
(6) iphenyl Ure IR
' Diphemla.mim was. reacted wi'ch chloroca.rbonin esterr -
can ' ‘ c ’
5‘m + cwooczﬂs 6}{5 ~
" D!-nll‘m R
' By rea.ction of diphexvlamine wi‘bh phosgene and ammom:la

mooczgs

CeHl Gy
._,mcoc1+mm2‘= /«mom2+m1

(8) ie'l: 1n1 1Urea. cem lite 1) . )
Pmpared by beactim of mmoethylanil:l.ne w:l.th phosgane -
B o S 0 )
. ‘C' +C/ —-—> 021{ ‘ c =0+ ZHCJ.
0635“ °6“5 =

‘In ‘presence of caustic sod.a a.t w-60°c tha reaotion :
:tookphoe imediately. LT o T

_ nquipnene- Agi'bated iron kettle. o “

, ' -Same' a8 centralit (1) usi.ng monometlwl an:l.une imstead
’_ of moetlvlanilim. An :l.mparta.nt use for above mentioned au'bati.tuted
,urothn.nea ana. ‘ureas. was the stabilizatm of explosivea. e

:sus RV i



(10) Aoetanilido

—*mmam&ﬁtﬂlach}aeeticaoﬁﬁw
produst was purified by reczyatallization from wa:ber, used activated -

cha:rooal for daoolorizing.
(11) Acettoluide

L Same as above exoept ortho toluidine was uaed instead of
‘aniline. .

(12) ml a.nd Metg;zl Aoeta.nil:i.de

, . mmometlwl aniline and monoethyla.niline were rea.oted with
. glacial aoetic a.oid. g _ , \ _ ,

-

producta were used as plastioizm.

Ghlor:l.na.tiom of Toluene and Deriva.tim

(1) ggzl‘ chloride, benzalchloride and b_g)._gotriohloride

: The ohlorinat:.on of toluene was carried out in lead l:l.ned.

agitated kevtles above,100°C. The combined yields of benzyl and

benzalchloride were over 80%. The products were purified by di.s- o
-tillation. R : . - v :

‘ - Process and Eguiment' - PC]. was used as cats.)yst. The
equipment consists of 5 lead 1ined ke‘btles5equipped with tubular con-
‘densors and pipe cooler. The valves and fittings are of, lead or

- cersmic ware,  Chemical- 1ead must be-used for all equipnent. Three

of the ﬁva kettles are of 8 cbm, 2 of 1 cbm size. The ra.te of
chlor:l.nat:.on for the .'Large lcatt].e was as followss »

-

L8 tons benzyl chlor:.de required’ 2h- hou.rs .
R "5 tons benzalchloride required 72 hours.
5. tons becnzotrichlorida reqm 80 hours.

- " The enﬂ point of the chlonmt:.on wa.s aetemined by
vtempera.hmeanﬂgravity. R L mi

... Benzyl chloride 8°3 120°c
.. ' Benzalchloride 33°Be - 135°c
Benzatricl‘ﬂ.oride 58°Be - 135—150 c

= The two main products, benzyl and benzachloride, _wem'e :
sepa.ra‘bed and";‘m-iﬁsa by batch di.stillation 4n.lead lined colmm

FBuIT



“1st pa.rt benzalchloride - 200 mm pressure to 55 m
- Pressure, . -

(2) **Etml a.nd l[e_t,gzl Bewl Anilino

The products were pmpa:ned from benzyl chloride and mono-
ethyl a.nd monometlwlaniline respeotively -

. , .’ c H . : :
s 2%
CGH 011201+HZN -HCl+06 CHz b
5 R 635
(3) Benzyl elcohol was prepa.red by 2 methods: .
o (a) Benzyl chlor:lde was Jeated with ground lzl.mestcm in

'e.queous phase at a. temperature of 120°%C_in a brick lined kettle undexr
‘-pres_sure. 'l'he benm alcohol oontains 10% di'benzyl ether. o
T ('b) Benzyl ohloride was hee.ted with 30% oauetic soda
"soliit:lon ‘at a temperature of 120°C i an iron kettle under pressures.
The product contained 30-50% dibenzylethers The reaotion products,

benzyl alcohol and dibenzyl ether, were: distillea or double distilled
in iron oolmnns under vacmnn. : _

e

(h) M o
' Bengyl chloride 3:1& a.nlwdrous sodimn e.oetate were re- .

‘acted at a temperature of 150°C under pressure using pyridine as <
“catalyst. The product was purified by distillation in almnimm stills.

_‘Pyridine was removed by treahnerrb m.th eulplmric a.c:ld. N

(5) enzaIaem_

T Benzal chloride was tmated with 60°Be sulphirio acid in
8 lead 1ined agitated kettle at 60=70°C. The aqueous layer (ocon-
“taining H,S0, ) was separated from the oil and recycled. The oily =
. layer was' trléatea with soda ash solution in iron vessels to 120°C at
& pressure of 3 atm.” Subeequent]y, the benzaldehyde was distilled -

_ over brsteam distilla.tion. The remaining soda ash solution was .

- a.cidi.fied with aqueous n:c to prec:l.p:.tate benzoie acid, wh::.ch waa re-

- (a.) Benzelde}wae m converted tq 'benzylbenzoate s,imp:ly
The reaction is . exotheml
oa.ua:l.ng a temperature‘ - ri: :

benm. aleoho]. by treatmenl: "":i.th\metellic alm:l.mnn

o

a9uan
e -17-



The orude benzylbenzoate - m purified by vacuum dis-

ti.llation, single or dmble‘copper—stﬂi&

' - (b) Benzyl “benzoate was also produwd by reaction -of
benvl alcohol with benzoic acid of a temperature:of 120-150 Ce Tm
.crude material is purified as- desoribed above. : B

’ ‘ ' The produoticn of benzylbenzoate was 20 ‘tons per
‘moxrth, 10 tons by each process.’

(7) immamic glde};zde

' ‘This produot was prepa:ned by oondensation ‘of benzaldz-
}wao a.nd aoetaldelvda w:.th mercuric chlonde as catalyst -

.\- o | 0635050 + CH3CHO = CgHiyCH = ORC0. +H20 |

(B)E___inmm_.é_céi@:'-g | e

| This oanpmna was prepared from the aldelvdrby orzi-
dation with aire ‘ .

| (9) Acetgghen _

. " ' Ethyl benzene was oxidized with air :Ln preseme of a
catalyst eonsisting of cobalt and manganese salts 'of organ:.o acida
such as mphthanic or synthetic fatty acids. The reaction was - .
‘carried out in towers either as a batch process in a single -tower or
as a contirmous process in a series of towers. The: towers may be.

built of iran (surfaoe treated w:.th H5P°5) -of dmim, or may be
vbr:l.ck lined. i ‘ v L : o

R The producta fmm batch and contimous process a:.ffer in
qanpa_sition. : ; T T A , R

(a) Pi'odnct fran ‘batch: prooess -
. Acetophenone + phenyl metmrl carb:!nol 60%
| Benzoic acid + resins_ 5%

- Unreacted. etlmbemem .' BMW
(b) -‘Proauct f‘mm cont:.mxous procegg .. R
- Acetophenione | - 30%
L Phexwl methyl car'binol s 5%
Benzoic acid g S 1 o

e Resins 5B

B . ,mApmm& from the com::l.mous erGss was treated
wi.th 'biohrmte a:nd sulplmrio acia. washed,. ‘dried’ with calcium L
C iron colums. © L

Vasuyer’, B



The product. from- the ‘batch process ‘wag first dis-"
‘t111ed for the- removaa of" unoomerted et}wlbenzem after whioh it was
treated as: a'bove.

(10) Sodium Benzoa.to B iy C \

Thia canpmmd was produoed by tho prooesa ‘of Bozel= o
‘l(alettra, (Geman patents 537, 982). Toluene was oxidized with an
aqusous _solution of sodium bichramate (400 gpl) at a temperature of -
280-300"C in autoclaves at 200 atm. pmaslme. The mater:lal pro-
portiom are as follm: : _ A ,

Sodim biohromte -3 ‘pté. -
Water - . =6 ptee
Toluene - = - = 9 ptee

e ’
t

!

' The chromic ca:ida was separa.ted ‘by filtra.t:!.on and the
sodium benzoate recovered from the solution by crystalliza.ticn._IL
was mu'ified by morystallization from mter. :

| (1) Mono, Dia.mii‘r!aoeta.te ofG cerine - e

' Glacial aoetio acid and aeetic anlwdr:lde were reacted
with glycerine in differront pr0portions. : The products are used as
phsticizera. o S R

;.

B o e

- ~~-(2) cohsaane, cosavu:u:e, cosale N
Ty Thoae are solntions of nitrooeuulose in etrwla.oetate
in var,ying pszortim and were used as gluaa for leather, paper, -
teztiles, .wood, etc. o . o , , LR

(3) Elaol 1, 2 a.nd 12

S These are plasticizera which were prepa.rea from fatty »
»a.cids axﬂ hemnetriol by esterification. ‘Elaol 1'used: fa.tty ‘acid. _c'
a.nd. 07 Ele.ol 2—used h:.g!wr fatty a.cids Elaol 12 waa a i

', (l..) Pla.sticizers. M‘, ux a.nd Kl were prepared f‘rqn :quemol~~




Alkyda.le_fmm_]inmed_nﬂ_iatma&id&L__

(a.) L - ma.de w:ftTSO% fatty acid air er.ed klike lm-
seed oil paint) .

—(b) “T - made with 509 fa.tty acid air dnea (ha.rder
tha.n L) o

(¢) 7T - made with 40% fatty acid oven dried at 110 %
' (ha.rder than T) N ,

Alkydale fram castor oil fa.tty acid-

(a) ST' - made with 60-63% fatty a.ci.d, used with nitro~
. cellulose lacquers, chiefly for a.utqno'bile '
: finishes. T o

(e) Mem'branit - water emulsified resin pa:l.nt, used out-
. side and inside on two tone pa.pers.

Glycer:me substitute for use in "a.'uqrdale. o

(6) Adamsite : _ , ,
(Infonna.tion- from Dre Htmana, Research Direotor)

L Diplrwmr]amim and araenic trichlor:.de were lfcated to= .
gether in a lead lined kettle equipmd with agltatore Content of kettle.
is 3-5 cbm, Ths raw materials were mixed, heated unti.l all HCl is -

1iberated and driven off. The fused product (MP-220°C) was drawn off

~into. iron. vessels where it was allowed to solidify. It was ground to
2-300 mesh in a- disintemtar and: packaged in iron. drums holding 100~
"90 kg. These drums were plawd :l.nto p]ywooa oonta.imra and slnpped.f

(7) htralio Acid M I

. 'J.'ho process by whioh this cqnpouna was to be mamfactm-ea
m:hhe wel]. known catalytic oxidation of’ naphthalene. wi th air using _
vanadium pentoxide as catalyst,. ‘Water and air cooled chambers were . to -

“be used for collection of phthalic anhydride from the ‘converter gases.
m ‘product was to be. purifisd by distillation follawed 'by fla.king T

on a- wa.tecr coo].ed d.rum.

' b ‘l'his plant ‘was unaar constmctim, buildings a.re comp].eted :
a.nd of ths reoeived equipnent some was. installed and‘“ ome stored in the 5

buil&ings, equipnent, e‘.l.ectrical

Iouyer



—Gapaoity:—jOO-#OO—tom/mmth.*_
" Sinoe none of .the personnel avaﬂa'ble were a.oquaintea.
 with cperational features, only design infarmation was obtained, The
. process was similar to normal practice emoept for the following (soo
flow sketoh attached):

(a) Process air f'low was’ 1nhroauoed ahead of comartar -
.91:1 exhauatea. at end of. tra:l.n by a.ddi'bioml blowers.

- (p) Semi-contimous (oycl:l.o) wa.ter and air- ooolod
collecting ohambeurs were employed :

(o) Distillation kettles wers hea.ted 'by ixﬂivi.dnal high
, pressure (120-150 atn) hot water systans. - )

(d) COnvertecra and vaporizem di.ffer fram carvontional

'éesigha. R Vo

e '(e)-v.-.-:li'e;eﬂ.»‘rateawmwlo'er,_bei.ng-o.63',.m]_._.:$.,mphtln'lem;v.

arizs e
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Zinc Oxide 0;00’.000'00'-00oo'o;oooboo.oiooqo

- Sodium Arsenite ee90080e8s00s0esscss0sees |

Im Oxide Plgnﬂnts oooooo-ooooon.oo..ooo
Alkscid Proceﬂs olaooooooo-oo‘ooooc-oooon

Basilite OJ.ooc.-.oo‘.o.o'..o,c'-.o.o.o.

_Chrome- Ccmpcumls 8000000800000 0s00 8009080

Buming of. Lime’ oaooeoooocoooooooonoooooc :
Beneficiation of Chrome Ore ccsecessceccocs .

" Evaporation and: Crysta.llization of .
Sodium Bichromate. .cooo.ooo.oooocooooooo

 Manufacture of Sodium Chromate ....\..o... -

Manmufacture of Potassium Bichromate eceeeo

o

Mamxfachlre of Chromic Acid obocooo-.cooo . ‘

E

~Mamafacture Of_.cm GYSON _eesesssescce 9_~_,,,_,_,_

- -Carbon Monoxide; Phosgens, Chloro= -

: ca.r'bon:!.o Bater ooooooooo.ooooLoooooto.evo‘

‘Benzene, Toluene, Nitro'banzene, Aniline '

011 0.000.0000.000....OO0.0...‘OO..C.... .
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.00.
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- Chlorination of Toluens and Derivatives... SR

Benzyl chloride, benzalchloride and
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Etml and Metwl Benzyl An:l.l:!.na ocooovooo i
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Benzylbenzoate ss000snsssee
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Sodium Benzoate uooooooo-ooooooooooo.oo.ooo
Miscellaneous Organic Compounds secvsccccce
Mono, Di and Triacetate of G]yeerlm esevee

Cohesane, Oosavulte, 008&10 ‘seecsescscccens

Elaol 1, 2 and 12 ooooooooo.oo-oooooooooooo
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