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Short &unmery of Plant gperations Du 5 1939 -

The most important event of far-reaching consequences i‘or our plan‘b was A
the ouﬁ)reak of Ware Converec.on to war product:.on took ple.ce mthout diff:.cultl.es,
thanks to measures long prev-lously planned. ~ The most important conversion
concerns the i‘uel Er_'oduction and the manufacture of a.nation gasol:.ne wes
raised frcm 80 5,000 tons per year at the beginning of ﬁxe yee.r to 150 000
tone per year in: Apr:l.l end to 200, 000 t,ons per yee.r at the outbreak of “the war.
Pl‘oduction of Diesel oil was gtarted at the end of September at the rate of
-0 Ooomtonsﬁper-year-—and«was~1ater«increased«towlso-ooo—tone per"year at“tﬁ J
expense of automot1ve gasol:.ne._ I.n sp:.'be of ‘lhis change the total fuel !
produotion mcreased by 9.6% to 393 000 tons of whioh the port:.on px'oduced
fram coal increesed to 68.57. -

. Regardnig eJ.cohol Loduotion the resumption bf ﬂze manufacture of

methanol for fuel purposes towards the ‘end’ of' the year as well as the con- -

e:.derable mcreese in the ma.nufe.oture of pure methano]. fran 3200 tons to

17 000" tcns should be anphesize . The manufacture of iso-octane which is :
important for ’che war . ecmomy could be :moreaaed frun 3300 tons in 1938
to about 6000 'bons in 1939 by the eliminat:.cm oi‘ various bottlenecks, ﬂ.nd
the plent today hes & ca.ps.city of sooo onis per yeer.A " a PR
It was i‘urther importa.nt to meintain. the highest possible 1e§e1 of

m.trogen produchon. Ihe reasons for 'bha.s are the: necessity to furnish

fertilizer for agriculture e.nd to ma.nufao‘hure the war-important nitric a.cid.
For the latter purpose, the me.nu.f‘aotm'e of hzghly ccncentrated amd

(Hoko atnd) was :anreased to 600 't;ons per mon'bh and :.1; :.s :.ntended to further

increaseL 1‘1: 'co 00 by the middle of 1940 end to 4000 tons ver month by the

middle of 1941¢
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chemists, 272 anplqyeee, and’ 2111 workmen. Eighty-eeven percent of ﬁxe
personnel required ere deferred but 127 of ‘this number (2700) ;only until

April 1, 1940. In epi.te of the chengeover to a 12-hour ehift it wa.e necessary
after the ster‘b of “the war to hire 1900 men i‘or the pla.nt and” 800 for outslde -
cunpanies engaged in importazﬁ: construo‘b:.on wm'k. Housing of anployees living
at same diete.noe, e.s well as of the new employees, eaused at first eonsidere.ble
difficulty. Seventeen hundred men were ple.eed in quarters 1n the vioi.nity7

of D!IrrenberF Mersehurg, Halle e.nd Weissenfels. A ‘cemp nee.r De.epig for 1000

men_ie_lmdexL eonetruct;\.on..—ﬂlmprovement—ln thewtreffie«eystem caused ~e.*certain"*

,_.;

amolmt oi' relief so that the number of resettled people deoreased from: 1150 to
200, ' v '

Add:.t:.onsl -food re:l::.one were glvento 830 workers domg very heevy work

5980 vrorkers doing hea.vy work a.nd 12,263 workers ‘on night ehift or sh1fts of
extended length, mak:.ng atota.l of is, 775 workers = 99.5%. 1033 s to 33% of o

the employees recelved e.dditional re.t:.ons for overtlme and_m.ght werk. At the

)

beginning oi‘ the war the commend posts end troope of the &tr raid protection

greup ‘Were brought to full strength Today there mﬂ: only anergenoy troops '
besides ‘the’ air raid protectlon command a.nd the var:.ous pla.nt groups._ The R ’
mmof eempletedm ra:.d protect:.on space hae been re.ised to 21, 000 m3 w}nch

means that 43% of the maJd.mmn number of bmrkere presen'b at th}plmt can be
A — .
. a.eeonunodated‘ lhe reme.mder of. 'l'he werkers who can he relee.eed from their work

go :.nto basemen'ts end s_lit trenohes durmg an” e.ir ra.xd. 95/4 of the workere .

have 'been equ:.pped m'lh gas masks- Blackout procedures have been so mproved

sinoe the ste.rt of the war by the shielding ef lemps end de.rkening of* windows
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Inhpdntorourh.tutht Mmmduptointeneiryﬂwm\pimuminudo
the buildings, (85 velt)e The effectiveness 'éf the blnckout was tastcd hy“ -
_if»i"muonrmchemmdmtmdmmmoq. y i
‘rho neamrea propared and cu-riod -out dur:ln; the hst. year to i.nemso
aecurd! zintheplanthnvob«nputtonﬁﬂltutdncothobounningutm .
W recmit:l.ng 139 nurda frem the: phnt peramol tha nunbor or the mbora

ot the plant cecurlty guu-d “has been mcuand te 2&6. .

) I-‘:l.vo 2=~cn anﬁ.-drontt cumm and 8 nnt:l—a.ircnft mch:!.ne gung: hav: b«n ‘

.phooed on the high bu:udinge An Werks #5, . ma 2-cn cannm and twe snti-aircraft
 machine guna are placed in the water mrhﬁsph. - ' :

'l'he aum of the pr:l.mry proincts, mn:la, mthnml, hi;her aluhoh,
_”gasonz;e :I.ncreased by 65,000 tons, as compu'od to the previm year, te a mu.
of 920,000 tona. ‘The increue was pns:lblo by the enm:l.mt:lm of bott.fmoka
11: the gaa phnta, :l.ncludj.ng the h:lgh prosam plmt, nnd by considerable

balaneing .r the c&cles of the thm synthetic pnpcesaea. L
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‘The following spede.l evente in the varioua departments must be reported,

Low Pressure D_pa.rtment

Mechanizatlon of”the operations in the gas plent was oontinued (inatelle.tion

" of Brassert- gre.tes and automatio control d gﬁ) ‘mie resulted at the seme time
‘___..

in an increase in the oepe.oity of each ge(nere.tor from 5400 m3/h to 6500 ms/mequﬂ

.to 20%. The change in the we.ter ge,s production fran coke to brown ooa.]. ehould

a.ga:.n 'be teken into ooneidere.tion ‘oecanse\of ‘the ineui‘fio:.ent coke supply si.nce the

beginni}:g of the we.r. In accordance with suocessful experiments it is intended

o g ify brown ooeJ. hsrd coke rin the P:Lntsch generator with superheated steam S

and p. sma.ll amount of oxygen. Purif:.cetion (Feinreiniglmg)_ofiaﬁ,ooc-m:’/h.of ------ -

desulphurizetion process by means of a.ot:.veted che.rcoa.l. Ihe totel emount of

sulphur produoed moree.sed from 26 000 to 31 700 tons due to the higher hydro-— c

oa.rbon production. A “new b01161‘ for. the Cla.us oven ‘had to be 1netalled. Among—

the special experimente in- the Low Pressure Depertnent should 'be mentmned the .

vwork on hydrocarbon syntheses and the oheckmg of" the results 'of Michael

2)

»(Dzdmgehafen) and Dul‘tschmidt (0ppau), who' worked in the smne field.

H:Lgh Presaure Deper*!znent

s The pur1fication~mi-tmeing water under pressure ie being enlarged by new .
construch.on designed for 70-100 OOO m3/h ‘of - ra}v gas a.nd it is intended to S

start operations in August 1940.’ 'An eleotric;twin compressor i‘or 24 000 m3/h

of gas snd two electrlc standard compressors of 16 000 ms/h each were :.nsta.lled. “

fme third stendard canpressor m.ll be ready for operation 1n Merdm 1940. 'J.‘he

) rotery conpressor first eterted opera.tion in Novenber a.fter the many difficulties

. in the ellminat:.on of vibmtnms were overcome. Elhe efi‘ic:.ency of a washer in

the co purifice.t:.on was inoreased by about 307 by the elimnation oi‘ constrictlons. :
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"In the mmphntabcuthalrortho tmguinmriﬁedinprinny
Peacters; experizents with & utﬂynt which had been subjected to @ after- '. v
tmtment with wgon in an oloctx-:l.c famce x'eaulted in the h:l.gh mvu-d.on ot
8-9% accnpnnicd/by high ofncenoy ot the mn. Amg new’ opcutins chould
b6 mentiened the mnuzacm-e of cycm:emn for adipic acid by hydxvgenation
of phenals (production Abmt 90 tens per mnth) lnd the nmttcturo of Lum
(.Iactam of umucaproig ao:ld) frem cyclohonnone oad hwdroqhnine (puducthn
&t present 10 tm por nonth). R - '
3) sale lmmfscturo; B |
w incms:lng the otﬁcioncy or tho ultpctor phnt to tbe utimtion .

of th"e"'!m cap&dty it m poas:lble to 1ncreue -+the proetnction of nitnu
ferulimr frem 127,000 i'.ons te 158,000 tons, whoms sulfate producf.ion
deenued from 99,900 to 71.,000 tm. Tho preductien of nitngencﬂcimphoaphnto
'h:lch was atarted ‘dn. my_hnd to be diocont.inued in SGptanbor baeme of tho
: roqtnaitioning of We phusphat.e. Fnrt.her expa.nnhn of tha adtpeter !'Act.or,r
'by 50 tens per day haa bean atsrted. Br chanung tha oporatim of tha amon:u.
' nitrate mporatora :lt m possible te aavq 35% man. 'I'he mmatactu.ro Of‘ o
adipts acid frea cyclehexanel by mdiuéx; with 628 n:u-.m acid has hoen added
_«to the nlt plmt.\ _Uhile adipie nc.td is used tor the mnnfacture of 'Y nmv
_aynthet.:lc ﬁ.bor, mathyhdip:le w:ld llde by the samo prooeas :I.a uncd in the

linofm mnuractm to_mphce nnaeed o:u. . EAT |
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(oubstitate ter naphthénio acids) has almest douuo& and th:l- ntor.l.n 1- used
forthonmta“motdﬂontcrthehequorindutq o ’

~ In the Aydrecarben field the: censiderable- increase in tho producticn o
lﬁhricat:lng 011 ss 906 (frem 60 te 250 tons. per mnth) cauted by’ the war econqy
ahculd be mntiemd. In tdd:ltion to the Klein ¢ oven [¢ oth:lene prodnction tm
ethanc and mm), the Hﬁubor even. (omcld.ng of ethane) was. started and the
ozpenaivo\alectric ars un:l.t was ahut dm. The unit Lor. the mmracture of
etlv].chloride (for ‘tcbmtlwl lead) ctu-t.ed opmticn n.nd production amunts h
370 tona per yeu-.

RESTRICTED
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(Drawlnw opnosite page’ 3)

'_mn. to R.B.KfGr.

~ Fuel Con-smnptiiin

Million tons REK £ Grude

_R.B.K. A;rude (els R.B. K ) = #REK £ Grude-(as RBK)

uill. to Koks o
_ ’\ |

* RBK = pure _Bx"own‘coéﬂ.i

e
b U
L s
o /Z

Koks

.

-

Million tons of “coke

: Coké

f t ‘
" Number of Wq(rkera Enployed in the Plant (Yee.rly Avere.g_l

Tausend =~ Thousand
- bauez;de E_:Lmez:i ,. - .,ans#mctibi,i_:ompanies., '
Werksbelegschaft' / L L

~_ R
~ - ;
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actire ef phenel was :anmaod m- 5,000 te 11,700 tou. While
md, the ao—cnued ll-phenola have- bun exeractod with »
CY ‘ofl dnce lny of this yur. 'The phnt whone capacity at
pruent is 400 tchs per mnth is ‘being oxpmded te 800 ‘tens per ‘manthe si.nce
" the bod.nnins rof 39 tho mhtnre of phenolo atter retining with sulplmr!.c
ccid a.nd fnrther ‘
iindividml " ts (capto:lty of. the pllmt 500° tons per mth). In tho third.
'ltage ef develoment ch ﬂlm ns st t.hia year, the. mdiv:ldual euponenta |
'like phenol nnd pros s aro conve ed anto ad:lpic ac:ld -r Inra.n Both product.l

mzu-onrm,f

1cation by diau.l'l.ation is lepmted inte. its n:l.un.ble -

_ are’ start.i.ng ma or:lale ror ne/w synthot:lc) ﬁ.bers. In 1939‘ lbout. 800 temsf

Ince ‘the Gerlach un:u. m stmd in mr/ch, by far £he grnteat part .f

the guooao lvduetrbons obtaincd j.n the hydrogemtion ca.n be. 1aohf.ed and o
:fnrthor procesnod. Te :I.ncmsa the yiold or. ethane, t.he relme pressnre ot .
the h.tgh pmnm guonne‘?roccnry phnt was inmuad tm 2»5 t. 38 a.t.& and
.10. 1a new pouible t.o recmr abouf. 80,000 tm per year of c3 and c,, and
.16,000 tcns per year of Cae - mring 1939 h2,800 tons of ges: for autmbiles
and 2800 tons of propane to:; den;stic purpoaes were delivend. The tom m\mt,
of et.hane prodncad nnd pm of the pnpa.ne m uaed for the nmmfacturo ef-

R J.ubricating 011 end ot.hyl chlorﬁ.de, or- deuvored 1n the fom or ethy].ene \to
: Bunu. ?.r the mm.tacturo of utyrene md etbylene oxlde, ‘A‘diatmtuon unit.

;,_fpr m butane (cagacity 16,000""%.:1& iaobntm) ns built for the mnnet.nre
: of '1'52.M Denﬂns “bhe m read.dnn by f.he propano procoaa ' tried onf. on.’
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I

Bilet Plant Werk:
 Experiments on catalytic cmung of oils at atmspher.lc and at m;m-

"_pmnure were continued, - The hydmtom.ng proooaa .for the manufacture of
.highly kneck-resistant gasonne was inv:ectigabed. o BN
' mf hydnxmtipn of oils in the be:lnng range of spindle o:l.l 1t was
posn:lbla to’ nnurlctm wh:l.f.o 011 which- ‘up to nn was made by aulphuric ad.d
' tresting ef imperted spindle eil,

'I'he sulfoahl orinatipn of o:l.'l.a was dmloped frcm the yilot plant bo
cmerc:l.a.l scale. Mepaainsnlfmate vhich was or:lgl.nauy intended far texhue
purpuea ebt.ained :lncreaaed :l.mportance 8. aupaanbaututo bocmse«of* tho e

7fat. ahortago caused by the war, ' The yields’ of Mepasin are mere tavnrable
'compnrod to the manntacture of fatty acids by oxidation of pmtﬁn, and 1ts
coat pr.tco :le only half of that of the synthetic fatty acide, The design
of a plnnt for 20,000 tons per year of -Mepasin was carrd.ed out 1n conjunction
with thé organte Departmont. T = L T

<

. Fer the design of. a plant .t’or the mannfacture of 1'52 a mmber ei’ small

n.nd lar?exporimente were ca.rried out." The' constmction of a un.tt for. __,

] 19,000 bona per year or heocbane (T52) was - atartod in the .f./ . 'rhe expanaion
of “the product.ion to l.2,000 tons per year by chmging ta ccpolymerizat:lon or
'.'aJ.lqhtion ia 1ntended. ' '

: Energes. : .

" The increaaed stean: and pmr requiremente caueed by e;spaneion of the
phnt. ceu].d be. ut:laﬁ.ed by\increased. prodncbion :ln the plant and outside

[

anpp]y of pmr {up to 20,000 kw.).— Four new Mgh pmsuro boilera ure put
1nte operation which increnaed the high preaanro stonm productipn to /%0,000/ /
tonl per hour lnd ‘the pr:imary pmr product:lon to. 46,000 kw. At present

 ResTRicTED
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7-1.60,000 tona per mth of salt coal can be ut-il:l.zed. At the end of next ynr
the cntire high) px-euure steam product:lon shall be cmerted to ‘the uae of

salt ceal, The publcn of utilizing salt cul which tepreaenta two~thirds ef
eur coal suppl,y has been mrthored by pmising ezpeﬂmmta en lortanperature
™ cax'bonintion fo]lowed by leaching, ~The snt-treo hmd ceke tan be used either
v’ for pewer purpeses er water gas production,
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Ammendorf e - - - ‘98174 | - - - 1727 -
Grofkorbatha - - - - .- - - - - 104 104 | 148
S e e e e | | e (o4 | 613
5) Niedersachswerfen: . | o o ’ A
Werkswohnungen 32 - - -2. -2 - |1 - |- 29 v
Kle;naiadlu_ngen- - - - - - - - 10 ;12 22 %
T 2] - - |- T-20- 1] 10 |12 51 ] -
o \':Q samt:  |1081 | 5051903 (699 .| 616|606 | 18 | 260 1216 | 6186 | 724
o smna\gl 12.1927 T A - | =
oo™l 31,12.1930 . . |3489 |
S 31.12.1933 - .| 4188 - . -
A1 % 36 5006 — ‘ .
L 319122:}%7\ : S sl o s |1
* o -31,12.1938 . ! - .|s630] - :
* 31,12,1939 . e L - s9io0 R
luf 1000 Mann’ eff,Gefolg- 2. ’ “mgo | I
schaft entf.wolmungenx . §7 _72*J 252 }75 '2:56 ‘2“ 252 251 ) L L

a}gresbericht 1938 slnd_durch neu e1ngefﬂhrte Gmmdsatv‘,
¢+ Ledigenwohnungen gemip Verelnbarung mit Ludwigsha!
swohmmgen erhbht; WOh.nungen nit Penka-Darlehn mi, tgv
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{Drawing opposite P&e_i?.

. Aocidenlts per 1000 ?{oszers

-

meldepflichtige Unfalle .’
Un._falle gevsramt ‘

" Accidents subject 6. repo_i't

Total acoidents
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Eouer Gas-Supply:
Inereasing qua.ntities of recycle ge.e are bezng t‘urniahed from the

. hydregenation unit and this ges oonta::.ns a lugher spedfic hydrogen content

"8o that ‘the e,ddition of. considerable quantitles of eoke gas (up to 45,000 ms/ix)

becunee necessary. '.[he problan to produce a Winkler i‘uel gas poor: in hydrogem. -

using Grude ceke ig still urgent. o : L _.'~ b '.“A ’

-Raw Material Suggl s

: ' ' . 71888° 1939 Inorease
COnsumption of crude brown eoal and Grtiae ‘coke’ ] R e
(mnuon tons) o i T BT 13%

Cmsmption of coke (milhon tone) ] B ; 0y 9 ” lA 0 _A ) 11%
‘Ihe supply of rew brown coal was. very dszicult during ﬁn.s mnter

becauee oi‘ blackout lz-hour eh:.fts, irregular delivery of other mass’ goode S

(red ore, coke) e:o.d, at ‘the. same time, :anree.sed requiremente. Improveznente‘j

in the transportet:.on picture a.re urgently needed. N

Because of ‘che laek of fre:.ght cers of the Reiehebahn (state railroad)

wh:lch became warse after ﬂ'xe eta.rt of the War insufficient gue.ntit:.es of fresh K
'coke were dehvered. The | dn.fferenoe 1nthe quant:.ties supplied he.d to be ma.de
-up from fhe stockp:.le and the reserve sank ﬁ'om 122 000 tens 1n Me.y to 58 000
_tens. R AT “”M '_ . i- o o

Iron e.nd S'beel-. Lo T : c T

For ‘new censtruct:.on a total of 30 487 ‘bons ei‘ iron a:ad steel were alloce.ted :

R T

. during th:.s year.

In the ourrent yee.r the following plants were either built er put into . vv
_operat:.on with our partlczpation- Braba.g Works Zeitz-n'aglitz, _th _Itslian ];
hydrogenation pla.nte Beri and I.ivorno, 'hhe Llitzkendorf plant of’ Wintershall

the Wesselzng unit of 'bhe '(m:.on Rhein,




R ES'_T RI,CT )
(Page 4 contd) o : ‘ v
The Alkazid proceae will bsused i’rom now-on- not only in the hydrogenation
plants but also for .the recovery oi‘ sulphur from low—temperature carbonization

gases. v - S . 1 . . K - -
AN . . h

' Conmtracts: '

L

The epecifications covering the order for 4,000 tone per yeer or SS 906

‘were :Cixed with the Ministry for Aircraft. contracts for T52 -are under ;meperation.'
A supply contract for Kogasin II for the manui’ecture of Kepeein ie being worked

out with Brabeg-Schwarzheide and Wintershell-l.utzkendori‘. The c.I.A. contracte

“have ceased to function with the beginning of-the war end the same ie true for

_ o .
the contracte with the I.0. T. end Norek Hydro. ,,QA

)

Twenty ha. of ground have been pu.roheeed at the south end of the plent.

The expansion of the eouthern pert of the plant has been started in August

. of thie year and is intended for the production of Mepeein end T52.

Housing: R

o

e Ten one-femily houses have been rinished in the houeing prodect. Fou.i‘
‘are under conetruction end six more are planned. Sixty apertmente in :
Mereeb\mg, ‘56 in He]le 54 in Namnburg heve been finished and 156 more in

,Helle are’ under construction, ell are“being eubeidized. 150 eubsidized

pe. rtments are planned ror Durrenberg." i

Aeeidente- »' 5

5000 aocidenfs oecurred during 1959 pi‘ which 1910 were subject to report~

theee include 8 fetal acciden‘ls in the plant and two fatel ,ecidente on the
wey to work. ?Jhereee the number of acoidents eubjeot to report baeed on' ‘
1000 workers increeeed from 79 5 in 1958 to 97.4, a ¢ ecrease isb be repcl.' ted

taking into consideretion the longer woi'king time (from 3 22 to 3 15 per
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“ Production of the Low Pressure Department in 1939

“and | Grude consumpt:.on)

._Gesemt COfHp flr Synthesen,
‘einschl. Wi-Wassergas-Anteil -

Kraf'tzgas 1000 kecal einschl. .- _

Hy-Heizgas ohne Sti-Synthesegase .

" Moto’

TeB.Ke ErZeu'gung‘ A

Grude Verbréﬁ‘clz. o

» Tons "per-month

T
: o

" Totel” CO/H:Z for syntheses mclud:.ng

Winkler water gas - -

Power ga.a 1000 kcel including fuel gas
‘from the hydrogenetion but-exclusive
nitrogen synt_hes:.s_ ‘gases

- TBK menufacture

Grude cénsﬁrnption ‘

—a=Kohl'e i
" Moto S'chw_ef_e]—., :
~ Clausofen -

'M'bi?'o 503

B e
e AL :

Actlvaved cha.rcoal B

: Tons of—sulphur per month

Cl sus. oven

v -Tons of 803 per ‘month -
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Gas Plant Me _1_

| kg 'ﬁure.coke/xhs COfHy

Coke Stogkpile

. coke, in tﬁouésnd tons' ...
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large std&cpila

plant stockpile
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T Lcm' PRESSURE opmanons

5 :“vGas Plent el .

- 'Ln “the course of 1939 the last evei.le.ble i‘ree sps.ce we.s used for the

ereot:.on of gene‘re.tors 8o tbat ncw a totel of 50 geners.tors ‘are e.veilable.

Tm generators heve been equipped wi'bh new Pintsch—Braaeert grates 5 "

and these heve proven sehsfectory during s:.x and two months of opera.t:.on

respect:.vely. . Sixteen 'mor—‘ 5 these gra:bes have been ordered and she.ll be

instel].ed in the course of the next year. 'Dne generators are at the seme

time be:mg equ::.pped with less heavy 11nings 50 that their ‘inner d:l.ameter is

W

1ncreased by 20 "ans Th:.s mereese pem:.‘ta«en—:morease of the—hourlywcapa.ciwm

by about 13/oov :

"'J‘ 'Jhe bo11er feed wa:her used for coollng 'bhe Brassert genera.tors is now

' retumed to the boilerhouse e.t‘ter it has been hea‘ﬁed by about 30°c. 1n the -

SRS 1

ter jecket of the genera.tors.

Work on the_ autome.tlc control of the unit ha.s eont:.nued. Six'"gex'ie_i"etors

have been equlpped with nevr slmpl:u.f:.ed control dmces (Leuna. system) tv;o of
wh:.ch ‘ere :i:ully e.utoma.tlo. The mstallaﬁ:.on of these control devices mede :.t'
poesxble to opera.te the genere.tors w:Lth a gas cycle of 5 mmutee msteaﬂ of

4 m.umtee as: practiced txp to- now, and to mcreese the hourly ei'i‘lclency mthout

ee.cr:i‘:.cing ﬂxe i'evorable coke concumptxop. A cen‘brol e.ppare.tus suppl:.ed by

Pintsch has been in opere.tion smce abou’b a year m.'thcut senous d:.fficulty. .

Three more of these devloes will be delivered dur:.ng the next year. 'j-

. Purther exper:.ence hes been collected on11udge bucke‘b' cernveyors wivbh fhe

- result 'bha.t the :.nstallation of further conveyors ca.n be accelerated. Some

important pe.r*t:s must however, be me.de from spede.l ma.terials (chromi\m eteel,
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(Page 6 cont’inued)

gecif:[c eoke consmtion in the" year 1939 (485 8¢ pure coke/m®

co ;‘ Hz) has increased somethat as compared o 1938 (4’77 Se pure«:oke/ms

>GO ,l H ). “The reasons for thie lie in the utilization of ]arger amounts of ‘

coke from the stock rile and in the processing of very nay end different

gredes of coke. The following m.ines delivered coke~ Auguste Victoria 5 .

. Centrum, Morgensonne s centrel-Kokerei, Gneisenau, Robert Muser, Sachsen, o

Recklinghausen, Friedrich Heinrich Lwald: Fortsetzung, Monopol Redbod and ‘

Megdeburg. : ' : .;.__ Sl

Approximately eince the beginning of the war the suppl?“of coke. has heen

insufficient ( 60 to 70% of requirement) because of the shortage of freight
. cars, The big coke stockpile therefore hed’ to be used continuously. :

‘ Ii' the” present. difficulties shou.ld continue the etockpile will be
} completely exheusted by the beginning of 1940., Efforts to improve the ‘
_'situation are being continued :f.‘rom all eides and supply from the Megdebnrg

coke supply wes sterted on October 24, 1959. )

Introduction of the lz-hour shift at the beginning of the. war did

) not lead’ to the expected saving in’ manpomer in the gas plent. The output

of work decreesed so thet the gas plant todey has the same number of workers B
Ves before the war at elmost equal gae production. ? TR i “;«‘r‘“-i L

.Work Planned for 1940'

COnversion to eutomatic control shell be continued.‘ Ehcperimente are
=plenned to menufecture water gas. from brown coal hard coke by a discontinuoue_

method. -

=5

<

ml! :
B wot
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Ga.s Plant Me 240

of the ten rotery grate generators (Pintsch) which eerve for the

Aprod\iotion of Sti-water gas’ (NH3 synthesis ga.s), one or two had to be
frequent‘l.y run for the produo'bion of- power ges- (i‘rom air. and coz) wh:Leh was

‘needed for the canpreesors. All. ten rotery grate genera.tore are now equlpped

for either- the manui‘e.oture of water ges or power gase ' .

Unt:.l the m:.ddle of Ootobex‘ 3 ta.p__generators (from a to’cal of s:.x) were

: ueed i‘er the gasifice.tion of crude sle.g (from we:ber gas manufacture) by meens

‘cf oxygen and eteam. By ‘the middle oi‘ Ootober one of these geuers.tors haﬂ

to be converted to power ge.s for ﬂxe ccmpressors bece.use of en :.nsuff:.oient

~supp1y ofwhydrogene:bion"reoycle* gas*due“bo“increased”gas“’dellveries for au%o e
mot:.ve purposes.\ ihe qua.ntity of ‘oxygen (5500 mz/hour) e.ve.ile.ble for produc:.ng g

water gae wes. used in two generators from th:.s time on. g For the sane reason another

:genere.tor ha.d to be changed to 'ume produetlen of power gas by the middle_of g

November. T .
| N - —

! 'The’ wa:her'j gas generator with Brassert grate has ‘opere.'i:ed‘vvii>;bhont mejor

. difficultl’es from July‘ 26, 19‘58”-1:0 ;Ia'nuary‘ls 1939. During the overhe.uling

) perlod the generator has. been equipped vn.th a limng of Tert:. : :_ X B
subeﬁ*but:.on for the cooling r;mg. . A.fter a: short opere.ting per:lod the rea.ctor

_had to be olee.ned because of excess:.ve sla.g forma'bion and stoppmg of the

, stf_?er. S1nce the- lining;-,Lthe he:.ght of ‘the stirrer was heanly attecked

'Y:H: a.ppeers tha.t satz.sfactory operat:.on mthout cool:.ng is not poss:.ble.v Elhe '

generator now has a gra'be w:dh a spac:mg of 8-10 mm. for ~!'b.e gasifice.‘bion
of Deuben hard Grude- when work:.ng on ooke the spacing is 20 to 30° mm. : -

'rne gasificatlon of Deuben hard Grude w1th oxygen and steam in & tap

: Eenerator ha.s been carried out suecessfully :.n an experiment in August. . ﬂhe wa.ter .

gas obteined he.d the follomng compos:.t:.on- 5. 97 COz, 61 97 co, 31.47 Hz, O 77 Nz.'

ResTRICTED
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(Pege Z_oontd) i

’i‘he sulphur content emounted to 12 g/m3 of inorganio ‘and 0.8 g/ms of a-ganic
sulphur. 8%—sand wae added to the wet fuel to obtain a elag of -good flow
quelitiee. When' operating on raw elag from the water gas mmufecture 15 to -
139; lime is edded. h
- Experiments on in;lecti_x_x_g dus into the generators were discontinued _
beoause of excessive 'baok pressure and frequent difficultiee. It'ie inteideii .
to secure a blower to inject ‘the dust together with the water gas. }

'i‘he electric bucket oonvexor for elag at the ‘gouth. end of the building
hee been used since .Tuly.

: Vlork Plenned for 1940: L

.

Experiments ehould be made on the manufacture of fuel gas from Deuben
herd coke: with air and coz in the normal rotary grate generator and in the-
Braesert generator.A The possibilities of the continuous manufeeture of " .
-water gas from coke (from the low temperature carbonization of brown coal)_

with superheated ste@,,__oxygen or air, should be investigated. :
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(Drawing opposite page 8)

L

Brow‘n‘ Coal Gasifi cation

Winkl er-Generator

Oberwind . = . Upper air duct
Uhtér_wind .. = Lower a.:.r duct -
€O, oder Welzges . - - €0, or recycle gas

Wasger ' : Water :
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(Page 8) - B
. o e _Beration of Winkler Generators ’

[

"

_..During the reported period of operatlon a ra.ther unii‘onn supply*of weter gas.
-and power gas was maintained. One generator was used for water gas and two meinly

for power ges. No ma;jor interruptione oocurred. v

The waste hee.t boiler of generator ﬁ etarted operation and now 9.11

‘wgenere.tors are ‘equipped m.th boilere.: Th::.e led to an improvanent in the o
water situation because the tanpere.ture of the recycle water ‘was ooneidere.bly
"loweredr ‘ . Lo o 3! .

‘ Genere.tor #1 was age.m put 1nto opere.tion. It has been converted to

8 "greteless" E_nerator (see drawing) end does no longer have e dust colleotor.

It was found the.t ‘the temperature in the coal bed could be kept considerebly
_.ﬁh:.gher Ahan with. other powerr gas: generetorr f"Hawever;*this Eavantage codd
“not be ut:.l:.zed ‘up to now bece.use the temperature is still lim:.ted by sle.g

deposits in the generator outlet up to the boxler inlet. Cool:.ng of the gas

,outlet with water did .not oompletely el:um.nate thie d:.fi'lculty.

. Ekperiments on ges:.fioetlon of dust from the dust seperatore were

suooeesful the entire eepare.ted duet is blowm with 0'03 into the water —gas

The' experMents for bummg the dust under the bo:.lers he.ve been

oontlnued they were 1nterrupted beoa.use the dre.i"t blov.rere showed exoess:.ve :

weer. mese d1ff1cultles Wou.ld ha.ve been avo:.ded ir the blowers were plaoed

'beh:.nd the electr:.o prem.p:.t tors a.nd this change ie to be considered in |

Coe

the deeign of new boilere. '

E:periments to gasify the eelt conte.imng Hennine-Henr:Lette coel 1n the =

‘Winkler generetore he.ve been unsucoesei‘ul end the addit:.on of oley to the

__,coel did not prevent ele.g formetion.

ol

i
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(Page 8 contd) . o — Lo

Work Planned for 1940:

3,

I_mLovement of ‘the power ‘& ’oy increase of the geeification tenperature
_and “use of completely degassed Grude.. 4
Imnrovements in the water economy by using pumpe which pump the water
-from the receivers directly to the gasificetion towers. This relievee the
ducts and evoids mixing of desulphurized end sulphur containing weta-.
_ Changing of the superheeter of generator #4, the superheater is placed
between the boiler tubee which should result eccording to previous exoerience

in protection of the boiler tubes,
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(Page 9) .

Sulphur Removal by F-Charcoal Me 284, 285 and 40

Since a high nitrogen production Me 284 is not sufficient, ons apparatus

in Me 40 was ehanged from hydrocarbon operation to nitrogen operation and a

new mixed gas 1ine/ to Me 285 wes installed. Therebv it is possiblet o run

~1500.ni,trogen- cycles in Me 40-. S
Improvements in the plant equipment and minor changes in operation are.
B . - - Ce e e,
_reported. T S o e o o

Because of the poor efficiency of the primary desulnhurization of the
'T.B.K.-O-Ges vy, Alkazid (instead of 5 g up to 12 g.s m/3) the uni't was

vheavily overloaded (over 400 »000 m/5 of gao including recycle gas) at the .

~beginning*of "APTIL, ”'since the i’ell it has ‘been possible to, purify 35,000 m5
‘of 'I‘.B.K.-O-Gas by meens of Albazid and i’eed it directly to the hydrogen
plant. Relief for the sulphur purification. 1400 cycles. *”_

For the prevention of corros:lon the following steps were taken- " one.
‘absorber was painted with Igelit the spindles of the gas’ valves are continously‘
provided with vaa protection. o ;- o S
_E}Eerimental Work' IR SR |

1) ’ 'l'he pilot plant experiments for the removal of orgenic sulphur from the
f.methsnol-o-gas by means of M-charcoal were finished. Result- The organic
sulphur was removed to a value below 5 mg. The regeneration of M—charcoel
is carried out by treatment with hot water and - superheeted steam. Because of o
the high cost it is not ‘at present intended to use this proceas on. a commerical
Cmele. e e
'_2) . In the course of experiments to crack the organic slﬂ.phur mmpomds
RTR was possible %o, reduce the sulphur oontent from 250 mg.s to below 10 mg. .
',by conversion into st by means of Grude et SO to 1oo°c. Experiments are :

"\‘beins continued. : p F Q\ i F»
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(Page 9 Contd) HES | i s ik U -
3) It was not possible to completely desulphurize T.B.K. gas (20 & s/ma)

by reaction which HBS and soz over F-Charccal, Reaction between Hgs and 802
partly takes place before the gases i'eaeh the chareoal md this leads to- B
.a disturbance in the ratio of HgS:S0g, _

4) ’ Experiments for the desulphurization of air containing Has by mean: of

' activated charcoal which ‘Wwere carried out for synthetic wool factories
Lo

welTe nnsuccessful -8ince the charcoal heats up and 1gnites. T
)—— COnaulting work was done for tha Schwefel G. m. .h.

“Work Planned for 0 1940: - . ' o ,“_.I.,;«%‘
continuation of the etudy of poasibilities to reduce the organic eulphur

oonten'l: of gases by means or Grude,
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gxdrogen Lanufacture T

. i
PR

The-hydrogen plant:eufﬁered*from a lack of” material, machinists and
8killed labor so that. the planned improvements could not be carried ogt

_and’ the nlant was continuously orerloaded.

Lanufacture of Gas for the Nitrogen Plant.

‘Qf the ten units which were intended for construction during this year
only ore unit was completed and put into operation. i
The - temporary catalyst shortage was relieved by sieving the waste and

u51ng a material of snaller particle sizes—‘“

'hanufacture of Gas for fhs Methanol Plant:. 7 .. 1»»-- .

after completion of construction work 18 units were available. Since
production for: the methanol plant decreased during the aummer, four units were
sw1tched to nitrogen production but returned ta- their original destination

by the end of the year.

Gas Manufacture for Hydrogenation. .

- The plant was heavily overloaded aurlng the greater part of the year.

‘It also suffered very much from the salt content in the high pressure steam.

Since the fall, up to 35,000 m?/hour of water gas which‘had:been desulphurized
with Alka21d was uorked up. The Hés content of thia gas 18! on: the averagel.‘
higher than that of “the gas treated by the F—charcoal unit. Ihe dust content
of this gas ‘also is unsatisfactory (2 to 3 mg of dust/m?) so that difficulties :
'in the units occurred. | : _ -
In. order to provide for reserves for the hydrogenation, connectins we:é_

provided whlch permit to obtain gas from the other cycles. s

Y
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Co

Merimental Work:

Experments were carried out for Politz in. order to find the lowest ™

CO ‘content at which 888 conversion takes place over the catalyst without‘

: eitraneous heating. Gas delivery to Schkopau had to be increased considerably

-

at times necessitating also increase in pressure.

o
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(Page 11)

Turification of methanol synthesis gas

(a re‘portv:on new equipment and répair work in the p.'_La.ﬁ»t).v
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—_— e © Purification of Synthesis Gas

(Page lé)

By oareful cleaning of a number of caustic coolers which resulted in
lower opereting temperatures -it was,possible—to eTfect considerable savings
in the consumption of sulphuric acid._ Further - decrease in the sulphuric acid

'consumption will be possible b‘r treating with COg . the solution which is used

for final washing of the gases since in this, way the ammoniuangrhonate is -

converted 1nto bicarbonate. ’ = L i
By using very iupure ammonia water from gas works unde51rable quantities
of sulphur and nhenol were 1ntroduced 1nto the pure ges which resulted in,

_damage to the activated cnercoal and also affected the high Ppressure hydrogen

;purification.w.To eliminate this_difficulty “the EICELE containing vapors o

which were recovered from the gas water were no longer 1ntroduced 1nto the :
-

atmospheric CO2 absorbers but condensed to produce aqueous anmoniu which was
added to the solution supplied to the sulphate plant. In this way daif ficulties
w1th foaming which previously sometimes occurred in the hydrogen purification

.un1t were considerably reduced which makes it appear likely that this diffdculty

1s cohnected w1th the 1mnurit1es of. the gas weter. . o -w~*-'

Turther experiments on technical scale were msde to 1nvest1gate the,
'pOSsibility to op/rate the Cozfabsorptlon With ammonia in the absence of

pressure in a cycle prOcess. It was: found that the procedure u31ng salt

susnen31ons or solid armonium carbonate 1n the regeneration step anpears

.promisinb even in comparison with the more recent processes now in Operation.
DR sl v »
Uork Planned for 1840: . -

T —~ : . . R
The. cycle prccess based on the regeneration with salt susnensions or solid

:ammonium.carbonate shall be tested 1n the suitably redesigned oilot plant -

- to prov1de b351c data for a commercial olant. Technicel scale experiments

'fare tc be made to study further sevings of. sulphuric acid by cooling of the caustic\

MRESTPBFQFD
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AlEezid Plant

Desulphurization of Low-Concentration Gas

The sulphur content of the low-concentration hydrogenation . gases decreased

'in the course of the year because of the 1ncreasing trend to incorporate the
hydrocarbon components into the hlgh-concentration hydrogenation gas.. This
resulted in a decrease of tho HZS content of the gasee from the recovery unit. )

The installation of - bubble plate wash towers for the production of recovery

gas ‘of higher Hgs concentration was delayed until the end of the year. The

T

’concentration of week st gases presented ‘no. d1ff1cult1es during the entire year.

‘Purification of. H:Lgh-C:oncentrahon Hydrogena.tion Ges: - - LT '

_‘:m,-., [he __g,uantth,oihlgh-concenvration«»gas«processed“was“*fu.rther 1ncreased 80
that the unlt which was deslgned for a meximum thru-put of ll 000 m /hour was !
overloaded already in Iuovember (th.ru—put, about 12 000m3/hour) espec:.all_v smce
the operating pressnre which should lie at at least 2, 3 ats. was mostly down to ’
-'l 7 atse Because of the complete utlllzation of" the high—concentration gas uhe

'release oi‘ excess gas to power gas after the flrst stage was discontlnued. :

. A new pipe was l&ld to supply 80% Hgs for the treatment of middle oil 80 )

that the phenol—st can agam be removed from the low concentration gas. i

-Desulphurization of Winkler-Null ges: © 'v o v"cv o

' The originally e@ected gas volume of 60,000 ' /hour reached at times
80 000 /hour with a: snlphur content up to 25 g. s/m ‘I‘he increase am the
002 content from 20’,\: to 25‘” and even to 50‘5 had very unfavorable effects because

it decreased the concentration of the recovered gas and increased the load on the »

‘regenerator. The unsuitable box coolers for the recycle solut:.onwere replaced g
,by steel heat exchangers. The steam jet refrigeration plant for 700 000 kcal/hour_
-~ Weg- put in o_peration in .Tuly. It wag found to be very satisfactory mainly because"

-the recycle water was -clean and didr not fouliup the coolers. s




: MESTR GTED

The new Bamsg bubble plate washer for final purification was ‘put in

(Page 13 contd)

operation in nugust end the specified sulphur content of the gases (m&x. 150 mge

‘ S/m ) vras® reached‘ Because of failure to obtain the new blower which had been

'ordered it was not alwsys pOSSible to mnintain the des:.gn capacity of” 35 OOO
ms/hour. Furthermore , the removal of sulphur down to 2 g, in the preliminary
.'puriflcation st;ep ‘which is necessary for proper operation oi‘ the final - %\ ‘
purii‘icetion unit will only be feasible for a—thru-imt of 80 000 m3‘oi‘ gas with

high sulphur content 5_in case that a sécond regeneration column will be available‘_
after the installment of the bubble plate washers for low concentration gas.
In the final purification stage an’ iron reboiler was tentatively installed again;v

and will be operated with the addition of arsenic to the. absorption liquid.

_Experimental'\‘zork' ».A' . e

The results obtalned in .A.lkazid and Claus oven experiments x'fith low-temperature
‘ carbonization gas - at Deuben were: used in the design of plant at nspenhein and ;
. Deuben. Experiments to use a bubble plate column as regenerator did not show
any advantages._ ‘I'he conditions for the concentration of dilute H ZS to highly
’ concentra’bed H 3 were determined. . Extensive experiments for ‘the use of s.bsorption
liq_uids of low am:.noaca.d concentretions ‘werse carried out on various gases i‘or the '

,'removal of HZS and 002 Corroswn tests ‘were also carried out.

Vork. Planned. for. 1940 © SoevEs - S _ -

Experiments w1th new: absorption liquids. Replacement of filter presses for -
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~¢laus Oven Operations

Recovered sulfur - tons

'S ﬁber Dach T L - s out of —the stack

S as HzS for hydrogenation_;

s als st .f.ﬂr Hydrlerung

$'sls SOz - Ss.ssos
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o Glaus Oven Operations

—ig

**  Sulphur production increased considerably because of the increased

¢

'desulphurization of water gas snd the increase in ‘the prdduction‘of h'ydrogenétion

gas. In Iﬁy-:bhe highest proﬁhction so far obtained was reacned with 2226 'l:ons

i)i‘ sulphur. At the beginnin.«_, of .Tune the ‘50, OOOth ton of sulphur from the

Claus oven operation was produced.

The Durr boilers were inspected. 'me preheaters and superheaters whicb

2

‘had been in. operation for several years have been renewed.. The’ vsi‘:eam-tubes

themselves were, 1n good shape - -
1 ‘ ’ : -

- Frequent regaire were necessary on the electric linerof the" electric o

Aprecipitators beceuse~of the effec’c of xroisture and v1brations. .

railroad- ce{rs. o

o Lo e

L

‘A German Ba.u‘.ite from the Vogelsberg region has been found suitable as

'substitute for the Freneh Bauxite which is 10 longer available. ) - I

’ E}gperimental Hork'

\.,.

The washing experiments have been continued.v Difflculties with sulphur

: senaration 1I1 the centrifuge and clogging i the v.rash tower had still to be

"'_overcﬂome.' Extenszve experiments are continuously carried out to f:md new

o

fcatalys‘l:s. At Deuben an’ exnerimental claue oven with air. cooler for st

: from low-temperature carbonization gas has been operated Wlth good yields.

: "Air—cooling as substitute i’or waste heat bo:.lers can only be used for small

. uni’cs. el

‘Work Plenned for 1940:°
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. Sulfwrio Acid Plant and ‘ii;Bovary o Mkazid Solution

(Report on ohanges and replacements of equ:.pment of the. sulfurj.c acid
and Alka.z:.d regenera.tion plant,)
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.7 Pleats For‘Dryinp:.Of Brown Coal

(Difficulties had been encountered when very wet,.salt-containins coal and

very wet red prevmre worked up in, the henmwr mill to protect the motors which

-in this case burned out frequently thermo-control switches were installed. A
report on newly'instal;ed equipment is_given).
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(Dramng oppos:.te page ) o R
‘ DISTRIBUTION OF PU':"ER GAS

" Goke Consumpt:.on for 'Power Gae

Moto\uv L C - "Ions/mon'bh

Wassergas ‘ . . - Water ges
-hethfmol-mtspammgsgas - © - Metha.nol release gas
. ijehrogt-Kr_.aﬁfhgaf", Sl - 'Rotat:.ng grid power gas _.
vimlﬂy:l.ieiz‘gas"- , o - . In‘hydrogenation i‘uel.vga.s.-'n

|

Scheme of the Power Gas Dlstrlbutlon since December 1958

Wi-_Genefa’co; ' S ‘E‘Iinkler generator
—~De's;"mtegnato‘r.ex_1.b.;:. | - - stm‘_begrato;s | -
sti-Febrik - -  Nitrogen plemt

" Hydr:.erung : - T -'. Hydroxrena'b:.on

Hy-Reichgas-’lem Agung Sumpfphase- Ptu‘:\.f:.catzon of‘ hlgh concentra.tlon gas frcm
sump phase hydrog,enatlon

Hy o ‘ R Hydrogenat.

» Kraftgasﬂwteilmg i ‘ - Power gas dlstrli:utlon
_Abstlch. Krai‘tbe.s (. ’- . . .- - By-pa.ss power gas
Drehrost-l(raf’cga.s \ R - _Rotatlng grid powar ga.s g
. Cmeissenw&scher : : o - Slhelssen wa.sher

y-Relchge.s G-e.spha.se, entsch. - - High concentra.‘cn.on gas from gas” phase
: : : hydrogenat:.on sulfur ‘free

. G‘ebl‘B.Asq o Blower

Kdﬁipr‘ias'sorexi ' - Compressors -
Armgas : R Sl Low concentra'ha.on gas
__He:.zgas a ‘ - : Fuel ges .
_ Wassergas ST B Te.ter gas
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- - Dj.s'!z'ibotion of Power Gas

‘Ihe three, _recycle gases i‘rcm the hydrogenation, viz, low-conoemtration gas,
h).gh oonoenh‘a‘tion gas i‘rom the sump phase and high-ooncemtre.t:.on gas fram the
gas ph&se, are being distri‘outed separe.tely s:.noe Deoember 1938. The -first ~ -
two ge.ses are desulphurued w:.th Alkaz:.d wherea.s the third one is desulphurized
in 'bhe course of the hydrogenation. By these measures it weo poss:.ble to utihze
the excess of h:.gh-concen'bration gases vwhich are low in hydrogen a.s powor ‘ges -
for the ocmpressore. ' e - ‘ e

Slnce *l'he end of October no h:.gh-concen'l:rat:.on—ges —from the sump phase

_has been eveilable for pover. gas. The e.ntire desulphur:.zed high-concentre.tlon

ges i‘rom the sump_phe.se is.now returned to the hydrogenation after Alkazid -
tree.tmernt ‘and is processed for ;e ;—mufactwe oi‘ hydrocarbons. :

Beoense of the increa.sed output of the hydrogene:h:.on plant smce March o
the recycle gas del:.very 1ncreased from 120 000 m' /hour 1000 kcal. on the avere.ge
duri.ng 1938 to 160, 000 ms/hour 1000 kcal. - Since the hydrocarbons were removed
1ncreesing1yw from the recycle gases the:u' hydrogen oontent 1ncreased to such e.n
extent. tha'l: it was not elways poss:l.ble to supply a power gas eui.table for.- gas ‘
engines. Iherefore, power gas from the rotary grate genere.tors m.th a.dd:.tiona.'l
C02 was mxed\ m.th the reoyole gas: e.nd since October power gas .f.‘rom ﬂ'xe ta.p
gemere:bors was a.dded. : e . , ,‘ o B ',_'::._ _". .

'.Ihe e.ddltlon of power gas from ooke we.s necesse.ry a.t t:unes because the
,quantltl.es of hydrogene.t:.on reoycle ga.s and’ Winkler power gas were insuffic:.ent
For this reason the entlre residual ” gas fran the methenol plant was': e.dded to the
hydrogena‘bion fuel gas ﬂuring the f:.rs‘h quarter of—"che year (e.verage Jenuary to
'Me.rch 17 000 m3/hou.r 1000 kca.'l. Yo . The add:.t:n.on of water gas to the hydrogenation .

~'i‘uel gas’ for the ourpose of balanoxng period:.c short—tme varla.tlons 1n the hydro-.v
genati.on reoyole gas supply amounted_on ﬂxe e.verage dunng the year to 2200 m® °m",'
RESlR!B D

1000 kcel. .
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~

work Planned for 1940::

In' order to reduce the sulphur content of—the hydrogenetion fhel gas the

Winkler pouer gas which accounts for about 8% oi‘ the. sulphur content shall be’

ta.ken outy end replaced by hydrogenation ‘recycle gas. . The Alkazid unit shall

then desulphurize the hydrogenation recycle gas for fuel purposes lt:c:: 0.2 g S/m

1000 lccal., :Lnstead of the 0.5g. obteminznow. Thls measure results in a decrease

in the heating value of the power gas for the compressors ‘but the hydrogen- content

is' not 1owered proportlonally, it is therefore necessary to add bower zas from

coke (which is poor ‘ir_;vhydrogen) in suitab.‘_Le quantlties.

N
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Treatlng of Waste Water
(4 report on new equipment, mainly‘pumps; Since desulrurization“bf the
' recycle cooling water for the Winkler generators could not be achieved by CO
—-’—;’-;_‘
alone’ an after—treatment with oxygen was started and proved successful.v;A

wooden tower is used for the oxygen treatment since iron. towers are. too easily_

corroded )
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“I.aboratory For The Gasification of larown Coal Me420

In addition to current control analyses and specisl requests from the »

’ plant which form an essentlal part of the duties of the 1aboratory, the ’follbwing
-’—/ - . ’ : o
experimental work was earried out:

Desulphurization of ‘Waste Gases Prom the Claus . Oven.

In connection with the negotiations -on taking over the Szombath;,r process
~numerous wash experiments were carried out on the reaction of st and 502 to
i’orm sulphur., 'I'he ‘raw materials used incluued synthetlc claus oven waste gases,
; ainkler zas. (Ui-o-gas Lwhich had been subgected to- preliminarrpurification“‘"w‘ "
.raw synthesis gas (Roh-o-gss) with added SO It was possible \to obtain convers1ons

) up to- 90‘3 in .;troder washers as well as’ in- special wash towers prov1ded that : :
soeclal condltions werse msintamed (pH, etc.) 'I‘his process is not’ suited for .

final purification. The conversion is comoarat:.vely 1ow when calculated on the
basis of reactor space.«_— o B .' R v

Desulphurlzation of U;Lnkler by—product water.

\

It was shown in laboratory experments that Winkler by-product Water can
'be desulphurized to 8_ _l,arge extent b;y treatment with small emounts of CC)2 and

’ s‘i:mltaneous appllcatioﬁ of vacuum (below 200 mihmeter Hg), thls operat:.on

results at the same time in the Iproduction oi' a gas ;r:lch in st. In actual
plant operation this procedure 1s replaced by the more simple removal of’ HZS
with oxvsen.‘ Lo e ; R

T = " E— - !
LA process for the manufacture of pure 802 from sulphur and onrgen by menns

of an immersion burner was worked out in the laboratory and on pilot plant e

scale.' The special advantage of the process consists in the manufaeture of
502 whlch is completely free from 303 and o:wgen, and only contains traces of

sublimed sulphur. : .Tets of a capacity up 4620 m3 Soz/hour were dévelopedi

CRESTRICTFD
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Ranova.l of _&S_ from Winkler Ge.e Dusts

-The variou.s possibiln.tles for 'bhe removal of suli‘:.de sulphur fran
\‘I:mkler ‘gas dust was worked out._ It was, found that scarcely 50%, of the sulfide
su.lphur can be reznoved and even -this result cen only be obmmed ~in & slow, .
process. ‘In order to obtam eatlsfactwults such & qua.ntity of a.o:u'l is -
requ:.red that the procedure is not eccmom:.callx f_e‘ae:l.:ble.

gger:unents on the Reduction of Gypsum

It was found thet gypsum oan be Teduced. atb 900"6;1 ﬁ the pﬁesence of ‘Grude.:

':Ttus’reductlon to Ca.s takes pla.ce by reactmg the m;.xture oi‘ gypsum and Grude -
either as powder or in the fom of br:.quettes the ree,ct:.on 1s complete ’but slov.'.
Sweep gas improves ﬁ:e ree.ct:.on, oxygen requ:.res naturally n;ore coal whereas the
use of stesm is detrimental. Gas dust or: ash cen he used 1nsteaﬂ of Grude.

COke froem bltum:Lnous coal or Tinkler . power gas are 'hoo unreact:.ve. ‘Ihe reductlon
\also takes place mth co. = Hgs (807 ) can ‘easily be. prepared ﬂmn a suspension

’ of CBS :.n water by t:reafment 'm.th COz and conversion of CcaS to CaCOs 1s complete.

’ Work Rlanned for 1940'

S 'me follomng exner:unental work is planned- COn_xp],ete renoval of dust frcm

gases. the manufac‘t:ure of SOa by ‘meens of a.n immers:.on bumer in a pllot plant. ‘
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k(’P_'T;SE?E)T = I S
— Laboratory for Low Pt'exssure "Iork

» It wes neoessa.ry to ca.rry out ex‘bensive investigations in the Alkazid f:.eld
bto obtain«ﬁesigm data for ‘new, projec‘bs.l The solut:.on‘s‘for almost ell‘new pla.nts
had to be ccntrol]:ed. In pra.ctloally &11 ‘cases in wﬁich—difficdltiee with the. v
’solution ocourred th:.s could be traced to the loss of .free e.lxa.l:. by the forme.tion_
“of thiocyanate th:.osulpha.te, sulpha.te or complex - oyam.des. lhe eolut:.on '
Je.pa.n III, however, wes an except\.on.‘ In this case the decrease in the absorp;::.on
effi cienoy was e.ctually due to spl:d;tmg off m.trogen from the a.\ninoa.tnds by

oxidation. Experlments pertaining to thls phenomenon wh:.ch hes. first been

observed in Jepa.n a.re still under way.

gl e

New metﬂods for the determ:.natlon of smell amounts of e.rsemc (corros:Lon

‘preven'ta.ve) 1n Alkaz:.d solution as- well as for th.e determmation of HCN in gases :

contaimng H2S were worked out. . e
A number of new solutions were ‘bested for the:.r use ‘in the Alka.z:.d process.
'Ger'be:m solutlons whlch conte:med amines (G:erler) instead of aa.kali sem to ‘be’
eu.s:.er to regenera‘be at equal a'bsornt:.on efflclency. Solutlons :Ln Which up.. )
te_ four-f:.fthe of'. the Alke.zad he.s been replaced by potash were found to 'be equallyh”
well su:.ted for the removal of coz frcm ga.ses as regular Alkazld solutlons._ The i
’.;seme result was foun nd “in - the labore.tory for D:Lk Solutlons extended m'l:h pote.sh.-

The observatlon concermng the M-eolutlon of’. 1ow ammoe.cid cencentrat:.on was '

coni‘:r.rmed by expenm.ents in the pla.nt. - W:.ﬂi respeot to the dllu'l:e D:.k solutlon '

A the plant exper:.xnents 1ed to d:.fferent results. '

T Wash tests mth xylidme (Sulf:.dm process) for the renov&l of 802 from ‘ .:‘

v

) gases have been made and. good results (2 g.‘SOz/ms) a.t higher solutlonr .throughput

i (about 100 g- Sez/liter solu'b:.on) were obta:l.ned by 'I'he use of bubble plate washers.

Tests are. under ws.y to :mvestlge:be the suitab:.llty of emmonim sulfzte—b:.suli‘ite

-‘vfor the remova.‘l of SOz. :

REsm T
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lLueh, work was donefon—the utilization of salt coale Experiments to

chlorine content of - the rav coel can be extracted but that the remaining

portion is 1nsolub1e. Experiments with solvents show that the alkali is predominantly

bound to the humins. It was found that the sodium which is present as salt of

[
huniic acid can be converted’into soda by carbonizing the raw coal and this

pa—- e U

procedure renders the alkali’water_soluble so that 14 can be washed out. ﬂnmerous

small scale and pilot plant tests have been carried out on the removal of :
alkali from salt coal by carboniZation and leaching. In order to convert ‘the ;
alkaliwintowan.extractable.formwit seams~tovbe~necesssry«not«only to-carbon-~ -----
ize the salt coal but also to gasify 1t to some extent. Experiments on this
subject have not yet been completed."/Highly concentrated salt solutions were
obtsined in the leaching Drocess u51ng several extraction towers dn series; ,:“
the salt content of . these solutions cons1sted to about 80% of soda. According

/"o these experiments 100 tons of Grude yield about 3 tons of“soda.
a .
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Special Experiments ‘In - The Low Pressure Plsnts During 1939

Hydrocarbon synthesis: oo R . . e

Investigations on the manui‘acturc of hydrocarbons by synthesis at atmospheric

pressure have been continued on & broad basis.

The laboratory tests furnished valuable in.formation on the effect of pressure, A

4

composition of -the synthesis gas and other variables on the course of the
~,synthes:|.s and the character of the products ,especially with regard to the manufacture

of olefinic materials ovér iron and cobalt catalysts. T

) Pilot plant experiments duplicating as much -as —possible actual plant—conditions-

confirmed“the improvements in“the Fisc?her gasoline synthesis which had been
prev:.ously fou.nd advantageous at Leuna. It Was found that the yield of gasoline
..produced per cubic meter of catalyst space and the lifetime of the catalyst .
can be doubled . a8 compared to the operation of the regular I‘isher units, if the
" number of . stages is raised from 2 to 4 and the ges velocity and the width of the
A cstalyst bed lS also mcreased. It was further founo that conversion of the
ges’ for the same catalyst space cen “be" mcreased by 40” by recycling the hydro-‘
. carbon rich exit gas~at increased gas velocity. This kind of operation can be
‘carried out w:.th only slight changes in the Fischer plants which—areworking ‘f
at present. The pilot nlant Work furnished definite data for economic calculstions._
Towards the. end of the year the work was directed towards the synthesis of .

parai‘i‘in wax and olefins.

) Gas:.fication Experiments:'

S

- ’Ib obtain data for the nitrogen pro;]sct in Ve.l d'arno, Italian brown coal

: _was vasified w:.th a. steam-air mixture: preheated to 650 C. for the menufacture

1

of synthesis gass e _ﬁ Ly o I

Prev:Lous experiments have ‘shown that Deuben hard Grude cen only be gasified

" slowly mth steem of 900°c but further experiments shovrthat this urude can be

gasified by o steam—air mixture preheated o 650°c and thereby furnish synthee—is

RESTRICTED
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gas with good efficiencjr.' To obtain data on the gas compo"sition‘and maferial
consumption for the Qtem-oxygen gasification of Brown. ooal Grudé’ the 1atter was

gasii‘led m.th steam—o:wgen m:lxtures with varying oxygen content and increasing,
. 5
'preheat. The tables and curves . obtained show the trend from pure steam gasification

v

to aasification with a steaxn-oxygen_mlxture c.ontaining a high percentage of steam.

) Removal of Orsanic Sulphu:r. :

For the hydrocarbon synthesis methanol _gas containing 220 mg. organic S/mz

was purified t0. 0. 0 mg S by means of Pattenhausengrude.
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’

. . Hydrogen Purification . _

“{Report on newly métauéﬁ‘equipment and changes in the old 'qquipment)."‘
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The rotary eompreeeor vhich in November 1938 has been used for the first

ORera.tion of Gas Cangreseore

time ren only for 14 weeke in 1339. In the vicinity of 4300 revalutions “per
minute which is the regule.r nmnber~of—i‘evolutions at whioh the comi:reesoi'
opere.tee, _vibration set in so that in spite of meny cha.nges and experimentel

runs no se.tisfs.c’cory operation cf *hhe ccmpressor could be achieved. -’lhe ch.a.nges

which were made 'bo eliminate v:lbration are- a.s follows- R

R o .
. s

' Removal snd remstallation of the ro'bor wheele, balanc:l.ng of the rotors,

use of Novotaxh 1nstee.d of bronze bushings for coupl:ng bolte increase of the

play in the bearings, J.ntroduetlon of o0il grooves into the bear:.ngs, heat ‘and
nbrat:.on measurementsTof the founde.t:.ons,,punching“of the low-pressure otor
_ shaft. F1na11y, the bea.rlngs of the turbine and’ 'l'he 1ow-pressure rotor were
i

chenged :m such & way that a firmer sea.t:.ng of -the ehai‘t in ﬂrxe beer:mge resulted

a.nd the oil pressure is only throttled ai’ter the oil leaves the bearmgs. These

mee.su.res fmally resulted in qu:.eter rtmning of the compreesor so that it could )
| be used for regular produetlon by the beginning of November. ’ . i ;"
Ut:.llzatlon of the ce.pacity of ﬁxe gas compressors at the end of: 1938

‘was SO}Z e.nd wa.s kept at mzs velue on 'l:he a.verage durlng the year._ In splte
of- the fact that no major breakdovm of any mach:.ne took place, a number of
musu&'l repa:lrs had to be’ me.de. A‘Ll figsures were found on. 1nspec'blon of
enda.ngered englne parts so that no breakdown occurred.

I.n a.dd:.t:.on to fefffgue dema.ge.at_the normal placee (threada of piston
.rods, freames of gas - engines, p:\.stons of 'l:he tlurd compress1on stage, _etc.) ’-
fatigue dama.ge on the cy11ndere oi‘ ‘the fourth a:nd flfth can;reseion stage was v
fo\md for ﬂm ﬁlrst tme. S:.x oi‘ the 'l:wenty-four cylinders had to be reple.ced.
This dlfﬁ(mltymll be el:.minated after d:.scnas:.on with the- steel works by .

settmg up new speclfications. :

RESTRIC T‘ETD,{',»
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Tn order to periit operation d£ gas engines with a power ges of a
higher hydrogen.contenfb and lowei' he'atihg value.,‘ 18 of the 53 éas eﬁgines have
' . L T :
. . R f . B . . N N . . X ° v -
been equipped with valves for additional air jnput. -No improver?ent resulted

from tentativelyAincréasing the compreésion;
- T




et asserr ol

| Hever Baw f2.
-¥_~'r %mmﬁpmmww

.?ﬂ); /Mngém/
_ y

OQOO*°7f

e S ft/a'ﬂ'/}”‘ SR _‘:,,_; SRR

1

ififl

ekt rumoe &
S R N S -
- SStbutyranm o TR

i

;«7:///'}'% ,

- Rabvascerbekiilter,

Il/}nfﬂ/!/.rle#' 708

werk



. RESTRICTED

—_———

(Page 25) . o s

Purification with pressure water and regeneraﬁib’n of the water

(Report on ixeyv equipment énd changes in the opeia’tion.) )
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4 ' ' Witrogen, Owgen and Krypton Plant .

. (Report on newly installed equipment.) -
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Auxiliary plants for the Nitrogen and Oxygmen Unit

{Report on newly installed equipmenf)

M
W
=

&

Ay

&7



\\\.\&‘
2ot vouRy,

% “ "
u\\\\\\k\\\ﬁ.\\m\ “
¥ us

Y4 po2 0lBpBY m
} . :S\ 102y,

et oo e e = e e —om o T
. .\ )

|

N.,”/:%&\ — =
yHhg ¥ e

[ ”# —————

\ s L
..N\m\k\\.

;o oo !
., T \mm Pl

\:\:..\ 1507777 BVV e/ . sQ\UnQ.Q\ K *

ok rdbemnyag AM . :

i | . ISP

I eptasd paripe e

einmpeoy iy |

L - . Q«\.\%\‘
AL ~:\ u\l\n Nxmﬁ:ﬁ\ M

. s )
R e %\“\3\%\\& et
A S q.xs&ﬁ\.n\\\\\k\\k\\.\

_ JJ

w5 g |

\§§\\\;\n\\§ \\\mw. | “ | FIM@\ ”’_., E u.,u

S 4 .\,:_;\\\ Lo R
) B l




(Page 28) L
Phenol Plant

In order to test the biological purification process;for the renwval of

residual phenol From phenol waste water after extraction uith trisodium phosphate,

J

an Emscher filter with an eflective coke " filling of. 500 md has been put into

: Phenol Processing:

{

oueration near the Neustadt ba31n, in this installatlon the phenols are decowposedv

‘by bacterle after the addltlon of phosnl:xa’ces.l The efflclency of the f1lter was -

found o be .about lOO e /mO/Zh-hours. o : o S

L

JA'fourfnddis%illetion unit'with two new storage tanks mede of aluminuil was.

T

‘installed'and put into operation. It is now possible to produce about 1000. tons

of refined nhenol oils _per. month.

Phenol Seneration. e . L T

The RD ?henol 011 from R Phenol 011 had up.to now a water content of 1% which

for certaln*uurposes is too high. By teking a larga-quantlty of dlstillate over-

.head and rerunnlng part of thlo dlstillate with thenext batch it was possmble -

. E B

to reduce the water. coatent to 0 1 to Oe d%.‘ ) : v»“.‘ Ce T T

N The phenol separ tlon unit was completed and putrinto operatlon. The

Eapaclty of the d1sco 1nuous plant ‘was founa to, be 600 tons per month of SR

. R
phenol oil or 500 tons per month of SD phenol oil. - : :

Slncc dlfferent phenol oils are processed at varlous times, and 51nce

K

-thelr separatlon products must be stored separately, new storage fac111t1es had

[N ."v'.[

%o e installed) S C : l'." : __"'.. e

’Work Planned for 1940-

i *
-$

In prev1ous years the phenol content of ‘the hydrogenatlon water 1ncreased

vfrom 3 g. of phéhol per llter to about 4.5 8. per llter.' In order to be able,

. 1n splxe of this change tOVremdve the phenols to such En extent that the con-;

4tcentration in the waste water 1s about 045 g. phenol per llter, it is planned to

Il |

.add ‘a.third . satﬁhng tank and\another extraction stage.
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(Fage 28 Contd.)

A fourth triphosphate'regeneration unit will be installed to work up

the increased phenol water production from the hydrogenation. -,

The most important problem of phenol removal-by means of tricresylphosphate

cqgsists in the purif;cation oY the céntaminated phoéphate*éo tion. In ’
'laborétdry4experig9nts it was pos;ible to cérry out thgﬂpurifiéation by.extraétioh
"with nephthe in’' aqueous ﬁeth;noi solution. _Ah_experimentél unit will be instelled
in the plant. .- : .
““The Levérkusenvester'process‘wi;lﬂbéitésfedvtbgether ﬁitﬁlieverkuéen.;'

RESTRICTED
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(Page 29)
' S ~ .Cyclohexanol I'amifa‘cture- :

A unit was erected for tne manufacture of cyclohexanol by catalytic

hydrogenation oi‘ phenol. The - hydrogeuation takes placs*at—a—pr‘fssure of 20. ats :

at 140 - 150°C over a nickel—alumina cste.lyst. The plant consists of four reactor

v

units w1th one conmon circulating pump. The mdividual unit consists’ of a )

reactor, recovery. tower, condenser and senarator. R : f’

Water circulating around the, catalyst tubes by the therm:ajphon system serves

o dissipate the’ heat in ‘the reactors- in c:.rcular furnaces the w“’ter circulates

S
around ths c:xrcular catalyst bed. ’I‘he reaction te’iﬁ_‘perature 1s controlled by

: regulzaﬂ;inrr the pressure of the circulating Water.
e Phenol is mtro_ducedminto 8 vaporizerJ.n which it is pantly_wvenorized_bymhoti

hydrogen so that the higher boilmg components which are. detr‘ix‘n‘ental to the

catelyst remain as residue in. the vanorizer and are removed from there with a’

e S

smaZL'L amount of residual phenol. At present three tubular i‘urnaces of 300 m I.D._
and one so-called circular furnace -of 500 fsia I.D.a:r:e on hand.‘ The 1ength of all mrnaces
is 8 m. The total capacity of the u.nit is 100 tons per month.. - Production Which was

Y

started 1I]. ebruary 1939 amounted to 60-’70 tons per month on the averege but

N

increased towards the end of the yser to 85 90 tons of pure cyclohexanol per month.

Work 'Planned for 1940.

\

The capac:.ty of” the cyclohexanol plant w:l.ll be preliminari]y raised to 500 tons
a m.onth. Tuo of the reactors req_uired in. this program are under oonstruction,
they have a diameter oi‘ 80(‘r g The first of these reactors shall bs in operation o
i

by. the beginning of 19/10 the second one 1n Larch 1940 and the remaining units

shall be put into operation towards the middle oi‘ the year. o




v('Page‘ .2_9_ contde) -

In order to obtain pure oyclohexanol with 1ess tha.n 0, 05/1 phenol . which is
required for the manufa.cture of a.dipic a.o:.d -it'is necessary to distill the reactor
products. A distillation unit w:.th a- ca.pa.city of 300 tons per month oi‘ cyclohexanol
'is being - constructed end shall sta.r't: opera‘bions a.t the beg:mning of 1940. For
the preliminary pur1f1ca.tlon of crude S-o:Ll a hydrogens.tion step is plamned 'ba —

. replace the sulphuric aoid trea.tment wi“hh its a:;mpaming 1osses. Hydrogenation
in this oase must. be oarried out a.t 450°c. and 100 ‘ats. pressure. Ihe necessary
plant nd.th a capac:.ty of 100 tons per. month of -S~-0il will be constructed and -

"should be in opergtion by “the mid.dle of March 1940.
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(Page 30) ~

‘Luran Manufacture

v

For the amnufaoture of the new synthe’cic fxber Perlura.n at Wolfen, the
intermedxate produot cyclohexanone-oxime and/or am.nocapro:.c acid lactem (Lura.n-N) )
is req_uired a.nd these. produots shall be manufa.ctured a.t Leuna. For the indlvidualv
me.nufacturzng steps new processes have been worked out in the laboratory and in-

. the _'gilot plan‘b. : - T . o Sl

1) Cyclohexanone-—o:d.me R : Lo o -

-+ . The oxime is made from hydroxylamine sulphate and cycloheo:anone. ‘I.he‘—'. B
manufacture'-of*hydroxylaminewsulphate“atxiust.wasmcarned ou:h,,mizh_gosinmmm
mtn‘be, SOz a.nd }Ia.OH. For econom:.c ree.sans 11: ‘has 'been tr:.ed to- replace the
sodn.um salts by calc:.um salts for ‘.'fhld’!. a cheap raw ma.tera.e.l |source ex:.ste in .
the calcium m.tnte solutn.on from the m.tr:.c a.cid plant. A small p:.lot plsnt for
30—50 kg/day was. ‘in operatlon for" a shor'b t:.me. 3

'Ihe manufacture of hydroxylamine sulphate could be considerably\ mproved and

chee.pened by the. use of ammomum salts mstead of the corresbonding cslc:.um salts.

and gypsum whi.ch latter :.s ﬁltered off. React:.on oi‘ SOz"and NH3 with ammom.um

mtrzte results i.n the forma.t:.on of hydroxylamme sulphate and sxmnomum sulphate..




2)

4

‘. per month 1s carried out.
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,Jnlnocaproic acid lactan (Luran-W )

The oxime- is esterli‘led with sulphurlc acid and rearranged' (accord'ing
“to. Beckmann) to the lactam ester of am,inocaproic acid. In o'rder to dissipate

- the large heat of reactlon Wthh can’ eas:.ly lead to carbonization of the~— -

product, the llquid ester is passed 'bhrough a distrlbutor to a heated :f

ferrosilicon tube s on which it spreads as a. thin i‘ilm and rearranges without

P S

carbonization.
: "‘he ester is hydrolyzed with ammonia. The lactam formed contains
J.mpurities uhicn ;ere removed by extraction wrth methylene chlorlde. LA :

continuous extractlon apparatus has ‘been developed which proved satlsfactory_

i “the™ ".I.aboratory as Vel as in the plant. e R

The purlfication oi‘ the produc‘b is effected by double dlstillation
under vacuum. It 1s ;f‘lrst dist:.lled in ‘the presence of’ about 27: NeOH -
followed by a second dlst:.llation Wlth abou'l; 27 phosphorlc acid. ’ The
product S0 obtained is pure whlte and rema;ns svable to- light during

polymerizatlon. In a pilot plant the production of about lO “tons - o:f‘ Luran
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Laboratory For High Pressure Work

Experiments with the apperatus for 2000 ats were continued only with great

v

difficulties because of lack of material and sxilled personnei. ' f_

The exteriments on the effect and elimination of catalyst poisons in the

emmonia synthesis gases were continued 1n the laboratory. - The 1nvestigations
in +the plant have been concludea for tne time being until the changes planned
for the improvement of the gas purity have been carried out.

Aost of the work of the laboratory is concerned with‘the’investigation of
the manufacture of. cyclohexanol and 1ts homolo:s by hydrogenation of ohenols.

A'These experiments were carried out at 20 ats. analogous to~plant condition ““f“;

iEighty catalysts were. tested in 10 small reactors with lOO cc. catalyst spece |
and 1nvest1gations were carried out as to the degree of the convers1on and the
lifetime of- the catalysts. In order to exclude catalyst poisons, pure phenol
and cracking gas Trom liquid ammonia (as hydrogen source) were used. -The: -
nickel-alumina catalyst which is bein used onpcommercial -sdale, was found the

most satisfectory of all the catalysts tested. This catalystxis prepared by

reduction of the hydroxides of i .and Al, which have been pre01pitated together
,from a nitrate solution, »f o o : - - .
In 8 other reactors of. the same construction phenol 01ls from different

sources ‘Were tested over the _same catalyst. It was found that a con51derable

phenol vapors in an eveporator and av01ding the complete evaporation of the
-liquid 1n the evaporator. In this way crude phenol oil can be hydrogenated

'w1thout additional processing‘and the catelyst uill not be nrematurely poisoned.

:.It 1s then only necessary to refine the r951due in the evaporator 1n the usual way

' with- acid or caustic or to hydrogenate it under mild conditions.

.

‘RES " 'Tf ﬁ
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This Drocess has been worked out with good success for b—cresols The
‘experiments wcre made in a reactor Wlth 3 1liter catalyst space, using recycle
" gas from the cyclohexanol vlant. Further experiments are concerned with the’

hydrogenation at atmospheric pnessure and the use of recycle gae from’ the ammonia

Nork Planned for 1940""
The experimental work on thelmanufactﬁre—cf cyclohekaﬁel‘énd methylated -
el A

cyclohexanols from phenol oils are” to be contlnued and the suitability of the

process of partial evanoratlon w1ll be tried in reectors With 3- liter catalyst

space.’ -
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,ORGANIC DEPAR'I.T.E\TT

i
b

'Producti'on‘of Mothanol and Isobutyl Alcohol

vh.ethanol Pla.nt $

Because oi‘ d:.scontinuation of. the addlt:.on of methanol to motor fuel the

methanol nroduction.decreased sllghtly. The ’incraa‘sed’ consumvtion for other

purposes R especlally durlng the last months, had a suffleiently great effect- on

the nroduction so that the yedrly average Was about the seme’ as durmg the lest

e

‘y.ear._'~"_ ‘_',1 ' o

For the quick seneratlon of the methanol cvcle from the 1sobu4;yl alcohol
?

“ eycley aivalve has been mstalleo wh:.ch shall later be replaced by an’ electrically

onerated q_ulck-acting ga'be valve. '

-

For 1940 .it is vlanned to carry out large scale exnerlments 'bo obtam equal.-

- capacl’cy per reector wlth decreased catalyst space,

Isobutyl alcohol H

v

Dellvery of hlbher elcohols 'bo the: alcohol monopoly for the purpose of .

stretchlng the aleohol used 1n motor ;.uel was d1scontinued durmg the last

=

; year S0 that tne report yee.r was entered Wlth a 'small product:.on. - In the course .

ef tne yeer the consumntion of 1soouty1 alcohol and otner nroducts mcreased

so nmoh due to the war ecouomy that the loss of this outlet was almos‘b ] .- )

completely balanced. <At t:.mes up to. 12 reactors \.'ere operated. The nroductlon

[ —

',_a'b the end of the yeax. lies only slightly below the best month of the prev:.ous
_year end the total productlon has almost reached that of the previous year
',and Will exceed 117 in 1940. . By further increesmgithe efficlency of tne

~ md:nrldual reactors by changes in the cpera’cion) it has become nossible to

nroduce the ent:.re output :Ln build:mg ,15353. Th_e mexlm;m»ou_gyu'l‘:v o_f one i‘urnece :

a-has» reached now- 56 tons per day. . f e --‘ o

RESTRICTFD
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(Page 38 contd‘;')” -

In the course of the year dimethyl ether which 1s o‘btained in the methanol

and isobutyl oil plant was ei'cher sold or recycled .the latter practice led to a.

corresponding savin\) in gas. - -

By the end of the year it was po.ssible for the i'i‘rst'tims to succeed in'the
large scale manui'aeture of ethyl alcohol.’ I'I: was;” however, necessary to establish

a special cycle since 1;he cobalt carbonyl formed 1eads to severe dlstu.rbances ) Vl

‘in the me thanol cycle. . T ’_»"’.’

_For 1940 it is planneo 'co increase the efﬁ}:iency oi‘ the reactors by the o

mstanatlon of eleotr:.c preneatars. It is planned to wasx the pressure release

gases m.th water or metnanol in order to supply a purer zes to tne ermonia plant.

The ethyl alcohol exper:unents will be continued on a 1arger scale after completmﬁ
-the new cycle. . e e :

cj Laboratory Uork' .

In addi’cion 'to less important work the manuracuure oi’ adiplc and methyladlpic-

acld by oxidation of cyclohexanone a.nd nxethvlcyclohexanone m.th oxygen in the

‘» presence of . manga_.ese salt was mvestigated._ Two un:.ts i‘or pilot plant worL

)

- Were bullt. These emer:.ments mll be cont:.nue’&:.n 1940 wn:h the am c(‘ puttlng
I : S : . .
the reactlon .on on' & commerclal bas:.s.(
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(Page _5_5_).)‘
Distillation of Isobutyl 011, Removal of Ether from
’ Methanol and Isobutyl 011, Manufacture of Fure Hethanol
. from Dime‘bhyl Ether

Isobutyl 0il D’istination S o

°

The 1sobu'Ly1 oil distillation successfully fulfilled its task to prepare
anhydrous alcohols or alcohol fraotinns i‘rom 1sobuty1 o0il mthout ms.gor
interruptions. - The re:noval -of water from the hlgher alco}-ols wes improved by:
using an extraction ?;cwer “with naphtha a8 ext:raotion med:.u.m. . In this way .
operatione were improved as . eompared to the pren-ously used a.zeotropio '
d:.stillat;on and 'the cos‘b could be lewered ‘by about 25%. me change in operation

also saved one eolmm. Jor 1940° i.t is intsnded to inorease the 1sobutyl oil

production to_sbout. 14,000 tons-per month.w&xecessful experiments are under way

to separa.te the 1sobutyl 011 res:.due in a pe.oked tower 1nto WO layers and

thereby save the centrzﬁzges reqm.red at present for the separation of the
emulsmn which forms frequently. : '

Removel_ of ether from methanol a.nd isobutyl 011 ami manufacture of pure -
methanol from d:unethyl ether ) . . - e

_ The ma.nu.facture of methanol fran dmethyl ether he.s been d:.sccnt:.nued_ a.nd
the d:unethyl ether 1s recycled to the synthes:.s except‘ for the que.ntity which
is sold outsxde. ’ ‘ e S _ ‘ o
. The dmethyl ether from isobutyl 011 ha.s been recycled cempletely to the
isobu'lz,rl reactors. On the pilot/pla.nt scale it was possible 'bo purlfy this
.l ether by reznovel of lew boihng hydrocarbons by absorption under pressure. *A :
: f'ormer dist:.llatlon column is being prepared i‘or the removal of dimethyl ether

: from the ent:.re output of :Lsobutyl o:.l.

ether from methanol smoe the ether i‘ran the methanol process is almost .ﬁ'ee from _

impur:.ﬁes éln contrast to the produet i‘rom the :.sobutyl o:.l process) and

i

Ludw:.gshafen mtends to te.ke s.beut 300 tons per month.

RE T TEB
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(s RESTRICTED
' Distilletion of Pure Lethanol and Isobutyl
Alcohol lianufacture of Propyl FEther and;g‘

of

After the- contract for the ‘supply of mcthanol for automotive fuel purposes

had terminated at’ the end of September, the distilletion equipment could be

o

used>ent1rely'for‘the manufacture of -pure methanol. By conversion of the batch

separation of nanganese sludge to a- seni—continous process and by the instellatlon
of two new’ Tilter presses and the 1nstallaticn of sowe new bubble plates in the
column, it wes p0531ble to reach a capeclty of about 5000 tons of pure methanol

per month, The prev1ous dellveries lay at about 3&00 tons per month and will

-

nrobably'rlse further.

The deuand for pure products from isobutyl oil increased furtherlas compared

to the last year and a further Tise, especlally;for_lorelgn deliveryr"took*place“”““

slnce the beginnlng of the War. The anparatus for the manufacture o* propyl

.

ether was in operatlon when requlred. The uses for propyl - alcohol whlch orlglnally
was lmosu completely recycled have mul 1n11ed 80 much durlnr the yearvthat

towards the end of the year ebout 853 of the,productlon was further’processed or_

'shipped out.

hoout .80 tons of cyclohexanol were dlstllled in a-batch vacuum Stlll.» A

et

neu un1t for th1s purpose is® to be- 1nstdlleq at the beglnnlng of the next year.

v

Hork Planned for 1940: S ;_.;' .

Expans;on of the un1t for the menufacture 01 mlxed polymer;zate to produce

j50 to 40 tons of L4 per month to be used 1n the menufacture of Igeval. Installation
: St e Y
;of a fractlonatlng column for the senaratlon oz methanol Irom the methanol-01l-water

. mixture or;ginating from crude methanol.

oy
s
[
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=
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Refining of Alcohols

3

(Page 40 Contd.)

Three 500 type reactors ere available for‘the after-hydroéenation.of higher

aicohols. These reactors will be surficient for the near future since it was

possible to increase their capaclty by expanding the sunnly of eleotric power. ‘
~Their capaclty is now liuxted by the electrlcal equipment. ‘
Three 500 type reactors with a’ cepaclty ol ebout 600 to’ BOO l/h hour eech
. ere avallable for the manufacture of gasollne from those hlcher alcohols'which can
: at the present time not be sold. The reactors are eqpippeu wifh a llne for coollng
gas., The é&SOllne production amounts to about 600 to 800 to:s per month, B
: Severdl tunes durlng the year Kbgas1n was’ hydrogenated for the menufactere
_~o£*L@pasin,»Sp1ndle 01lawas subJected—to after—hyurogenatior“to*marufacture ””””””

wnlte 011._ For these hydrovenations a gasollne reactor With speclal heavy

electrical equlpment 1s belng used. - 'A;Mt“

It is 1ntended dn 1940 to locate the Kbgasin hydrogenatlon somewhere else

850 that wore splndle 011 Cdn be processed.

RESTRICTED
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Laboratory for Work on Iscbutyl Oil Me 19/19a

Anal&cal Work L ’ L
. The production of the meﬂzanol end 1sobuty1 oil d:l.etilletion s well as
the menufacture of propyl ether a.nd the production of the pilot pla.n‘be were
‘ continuously cun'brolled. A laboratory has been built for testing of lacquers
and lecquer rew ma.terials. ' . . C

’Expenmental Work _f, o .

. 'The mermfactm'e of isoamyl a.nd J.sooctyl ether ha,s“ been mvestigated s:mce
the menufacture’ of propyl other-has reached. the productian stage.

The work on the preparat:.on of lower ‘and h:.gher ketones from carboxylic

-ecids by decarboxylation end- from alcohol's by »dehydrogenat:.on hes been conti.nued.
.Interest was centered ma.inly on . ﬂze dehydrogena:l‘,lon of 1soprcpy1 s.lcohol a.nﬂ ‘of
sec.—butyl alcohol (from Ire:.bstoﬁ‘werke Rhea.npreussen) for the manuf‘acture of”
_e.cetone and methylethyl ketone: . _ "'[_ 7
Systematic 1nvest:.g;&hons were carried out to increase the yield o'btaa.ned

in the prepa.ra:bion of multlvalent esters a:nd these experments ha.ve not yet——v )

been concluded. ’ ﬂhe pur:.ﬁ ce.tlon oi’ Pale.tmol—ﬂs was ‘worked out in larger scale—'i

o

experments in coopera.tlon vg,lth Ludmgsha.fen. EE :unents for the manufa.c'bure

\

of plastlclzers similar 'bo Pala.tinol were e.xtended to products from Leuna. :

o
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Methanol Catalyst Plant, Gelberde Catalyst Flant (Ceta.lyst‘5058)

Ca.taiyats for the following processes have been incorporated into the

mnufacturmg program

Hydrogene.tmn of phenol to cyclohexanol, hydr ogenation of tiglic e.ldehyde ‘
to myl e.lcohol hydrogene.tlon of e.cetylene to ethylene. by the Hﬁnber-mrschbedsv

Prooess, manufacture of stearylamine. ’me manufe.oturing progrem also mcluded

i‘:.ve-oomponent cate.lys‘bs for syntheses developed in the leboratory. 4 con-
siderable 1owermg in the manufacturmc- cos’t for preclpitatlon ce.talys‘bs could |
be obtaa.ned by complete remove.l of 0il and 1ron fran the Condensa;e water by
"mea.ns of e.ctive:bed -cha.reoel—znstee.d of-by the -MOI'e- -costly d:.st;lla.tlon_ process.

4

The condensate trea.ted in this way corresponds in 1t5 purity to the dlstz.llate
and c]e.n be used as we.sh water without,any objectlons. ihe cost for actJ.Ve:bed
: charcoal amounts to less than RM. ‘0. 10/m3 of we.ter, as compared to RM 1. 00 i‘or
» h\dis’cille.tlon process. The savmgs amo_??%o about RM 5000 00 per month. _

For 'chose catalysts wh:.ch i‘or opere.ta.onal “ressons must be reduced outs:.de ‘bhe

. reactor a pla.nt was bu:th in Which the cat&lysts .can be reduced vd:h hydrogen

S a.'lnnospherlc pressure. Product:.on figures are-as follows- o i_ =

B Catalyst for the Manufacture of . . 188 '_;e‘_':;_s.‘_"%"
’Methanol R - 45 %ons 54 tons
v Isobutyl 011 Leune. and Lmlwigshafen, S ‘. ZQ{;L‘ ,L-— , 2727 W

Methanol recovery —ﬁ w . " S 0.2 "
Methanol a.f'ber hydrogenation 3 e .15 " S
Am:.nes B N e .'; 7]' 5o 9.

T 52. and DI 1000 and gasol.’me £rom h:.gher s.loohols Cass v 16.3 “_-_
_F:.scher Synthes:.s ,' 5:;:_—"”.“2.‘\' R 2.2 " '0.4 "
—':Anol“ (cyclohexa.nol) g U o : B K : _ : v_ 12 "
Ethylene after-hydro'g‘ene.tzon R o ‘:bt 'f':""“"";_{ 29 o
‘Bthyl Aloohol R “_‘ A R R K A
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The following equipment. for the Dretreatment of catslyst masses end for

: (Page 42 Contd }

- sheping was newly installeds a. ball mill for 100 kg. product, a mixer for very
tough masses, £wo extru'din(t x'.ﬂ.ech':‘.nes, ‘one rolling machine for the sh aping of

—spheres from plastic ‘massges which set on drylng, one large tabletting machine

.l

'for prelmnemt_pnessing of messes wh:.ch are dlfficult to shape. B

YVork Planned for 1940' - -

|
Since several large scals experiments had been successful :Ln which isobutyl

S . . v

catalyst »Was—used which was mede of equal parts of- fresb material and used ma _jeria.
—
it is 1ntended to work un the used 1sobutyl cetalyst to a large extent for the

manulacture of fresh catalyst. It is estlmated that in 1940 about 100 tons of
.

zinc oxlde .and 50 tons oi‘ chromic acid of a total value of Rh 80‘000”&5.5"03‘”"*

’ saveo. in th:.s way. I‘or this purpose the 1nstallat10n of a- contlnuous cxry:.ng ’
[
. lqiln 1s nlenned.

The catalysts requn-ed i‘or the 'I‘ 52 plant shall be developed to. the coxmner:.cal

-

"scale .

Tuo ceualyst 5058 1s at. oresent being made 51nce there is no demand for

v

: thls matenal because of the long lifetme of the catalyst. "‘he tungsten L
: vcontaming resxdues thlch were collected durlnv the last year have BTeen worked
. up to usable catalyst and ‘the used cetalysts wh:.ch were reoelved were proeessed

: :m the sane waq;. . The plant wias overhauled and started aga:.n 1n December. :

- Uork Plenned for 1940- o = ) PR v 'L,;'_,,,f,,,_

“”‘The’roastlng nlant .LOI‘ used catalyst must be brought to a capec:Lty oz 40 tons

per month by the mstalletmn of a new oven s:.nce in the near future (af’cer further

gasolme plants vn.ll have been started) only used catalyst m.ll be processed to
make fresh catalyst. Drying of ammonn.um sulfotungstate which up \to now has been

w-carried ontr—byLmeans of hot nltrogen at con31derable expense shall be carr:.ed ou't

R
in a heeted pressure filter or a drying pan whlch w:.ll Iesnlt m a sav:.ng of L

about 150,000 m of n:.trogen per month.
- R

t:*g"
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Catalyst B:gpenments """" :

‘Abolt 1000 ‘new oatalysts were a.gein prepared. The following problems were
of groatest interestx o s o ' » )
(1) Alcahol synfhesis i‘rcm co/nz (2) hydrogenation of unaaturated aldehydes

—

and aleohols, (5) manufao’bure of ‘I' 52,

~For the first of these problems & f:.ve-component ce.‘ba.lyst he.s been developed
which pem.j.ts %o stop—-ﬁae -aToohol formation ' a.t the ethyl aloohol.stage end which

‘has alse givéz satisfe.ctory results in the pilot plé.nt. With regard o the second .
Mproblan,..ithvma possxble to.devel. op-&. C\Lca.tel‘yst _for_the, hydrogena:bion of e ~; i
d:.me'bhylolethaneieldol (P2) and & Ni. ce.talyst for “the manufacture of Anol (cyclohexanol)
and amyl aloohol ﬁ:e manui‘acture of Raney n:.ckel was successi‘ully ta.ken up. ’Jhe "
i"wark on the 1mprovement of ‘the. ce.talyet forAthe manufa.cture of T 52 Has not yet been
~concludeds . o o o

. Work Plenned for 1940: LR

] The above problems are to be followed up especlally the a.lcohol synthes:.s
ﬁ'om CO/Hz w:.th the aim to develop specii'ic ce.telyets which stop the elcohol

* formation at- the propyl or 1sobqu alcohol stage.

RESTRICTED
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(Page 44) _
o Manufacture _cﬁ Amyl Alcohol

For two yea;:s the suloply lof the Germen amyl alcohol market has been

insui‘fici_ent. It was possible ’to manufeacture amyl alcohol' fromfeoeteldehyde
and propionaldehyde e.t Leuna on a technicel sce.le. » »

- Acetudehyde and prop:.on&ldehyde are mixed in a mol ratio of 1.4;1 ami
‘ condensed with dllute NaOH at py- 8-9 to e,oetopropz.onaldole; ‘ccmvers:.on is
about 50%. After neutralizahon with dilute. phosphorlc ao1d (to a PH 5-7) -
water is spl:.t ofi‘ from the aldole in the decomposition column and the ti.glic-
aldehyde fomed is d:.stilled with the um'ee.cted acete.ldehyde and propi.onaldehyde.

me unrea.cted s.ldehydes are taken overheead vrheree.s the txglicaldehyde-water

‘ azeotrope is taken off as & side stream in. ‘the 1ower third of the bubble pla'l:e

' column. After cooln.ng, the azeotrope separates. into an upper la.yer of. hgh c-

o

aldehyde and a lower aqueous layer wh:.ch conte.:xns 107 tlgllcaldehyde in sofu"éxon

‘ a.nd is recycled. . ’lhe t:.glicaldehyde wh:.ch con'ba:ms e.bout 57 water cen be -
‘hydrogena.ted to azn_yi alcohol mthout further purlflcation. ’Ihe hydrogenatlon is
carried out 160° to 180°C. and 10 ats. over -a nickel—a.lmuna ca.ta.lyst. e
.apace velocity 1s ‘0. 5. - The temperature of the 'str.ongly exotherm:.o reaotioﬁ is
controlled by cold ‘gas- and .a suffi 01ently 1arge eunount of recycle hydrogen. .
The capac:.'by of the e.ldole appara.’cus end ‘the hydrogens.tlon unit is about
60—100 tons per month. As by-products n-butyl alcohol s 1sohexyl e.lcohol and R
. resins. are: formed bedides & small,,amotmt (1 to 2%) of n-emyl a.lcohol. Ihe

me.i.n and side react:.ons are glven m th.e follomng equa.tlons-‘

,,_.\ -

0113030/ cﬁscﬂzcao———»mscno&cn(cas)cm -HzO CH3CH~G(GE:§}CH0 /2112

Acetaldehyde / Propi,onaldehyﬂ.e Acetopropionaldole T.’Lgl:.caldehyde
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cﬂg,cnzﬁﬂcgs )cHZOH._

Isoam&lalcohol ' - ' -~

2CH30H0 —————  CHzCHOHCHpOHO —————— OHigOH=CHO—————— CHgCHgCHzCHOH

Acetaldehyde ' Acetaldble . ‘ Crotonalde'hyde n—ButahoJ.

——.

'2cm50rizcno——> Ol CHCHOHOH (CH }CEO—— CH?,CHch—c(CES )cHo~—>cH50H2cHZGH(cH5 ) GitgOH

Propionaldehyde Propiongldole : -. ’ Hexenylaldehyde — Isohexyl alcohol
CH50H20H0 - GH30H0 ——9 CHSCHZGHOHCH_ZCHO —_— CF3GH20H'GHCHO—>CH3(CH2)SGH‘2DH

?ropiohaldehyde ,Acetaluehyde .Prpplonacetaldole - Pentenealdehyde A.myl alcohol

nmyl alcohol 1s used for. ,the mnufacture of solvents (amylacetate), plasticlzers :
— -~
(amylnhthulate), as flotation agent (amylxan'bha‘be) and for’ other pu.rmSes.
The by-products are alsposed of in the solvent :t‘ield.

“Jork Planned for 1940:

It will be attempted to suppress the i’o*mation of ox—products by finding

the optimum residence tme in jhe aldole reactor as well as the best acetaldehyde. .

1

propionaldenyde ratio. "‘urthermore, it 13 necessary 'co improve “the separation . »

i of the u.nreacted aldehyde from tigln.caldehyde.

RESTRICTFD
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VMBnufacture of Aldehyde and'Cyclohexanone

Aidehyde:-

F or the manufacture.cf aldehydes;‘especially of proplonaldehyde,‘from the
’correspondinn glcohols from 1sobutyl oil a new_circuler reactor (Ieune system)
vwith 200 1. catalyst space has been installed. The heat input for the strongly
endothe*mic dehydro"enatlon takes place through electric heatlng on, the outside;
and through a burner 1ns1de the‘reactor. Ten copner llned electr1cally heated -
N8 tubes of am. length are used as preheaters. ‘The preheat reqnired as well as .
.the egergy absorption in theﬁreactor are of the magnltune expected. After e';

N .

lprolonged perlod cf operatlon,~however, alcohol or. aldehyce vapors dlffuse‘

1nto the space between the iron wall and the copver llnlng. Subsequently, cracking

-accomndnied by carbon fornatlon takes place ‘on the outer iron wall and the cErbon ’

:‘ruptures the copper linlnc. ThlS dlsadvantage Wlll be ellmlneted in a new -

freactor-by febrlcatlnr both “the Ureneater and reactor from V2A extreJﬂeterlal.

v”he lcsses.in fhe'manufacture of propionaldehyde were-very,high-beceuse
r" i

_the hyarogen llberated durlnr the dehydrovenation step carried ‘away about lC% of

”_the aldehyde in snite of 1ow-temperature refrigeretlon w1th ammonla. By a newly

finstalled 011 absorptlon step 1t has been ‘possible to 1ower the\loss ‘of %3 the

1sobutyl oil fractlon 200 %o 250°C was-foeﬂﬂwsultable as . absorptlon 011 ‘and could’

il e s

,be contlnuously repenerated by heatlng.
Further quantltles of aldehyde were lost w1th the bottom product of the

aldehyde column whlch contelns about 5% aldehyde. By the 1ustallation of &n

edcltlcnal column thls source of loss was also elimlnated.
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Jedhunl v Rl et )

In laboretory experiuents it was found ‘that pronionaldehyde cen be prepared

in good yield by passing a mixture of propyl elcohol end air over a silver )

catelyst et 400 to 600°C. The . yield in “a small scale experlment was as high
as STp but In a pilot plant operation which could not be as yet completely controlled
it amounted to 80 to 839. Ieobutylaldehyde was prepared by this process with

‘a yleld of 90& of the theory end hlgher aldehydes cen also be made in this Wey. .

It is also nossxble to oxidize etnyl alcohol to aceteleehyde end isonronyl alcohol'

oy et b et ~

to ecetone with good ylelds. ’ plant for. the manufacture of 2 tons of ,L

’fgrop;oneldehyde per day hlll be ready Tor Operetlon at the beglnnlng o 1940.

=

Czclonexanone- - ] ) : - : : e o

v

_ __.. Tor the Iureu manufacture and for the menufecture of adipic ecid by the

oxy zen. process CJclohexanOne mede by aehyqro~enat10n of cyclohexenol is required.

On the basxs ol the work by Dr. Herold's vroup brass turnings with 5

copper are used as catelyst at 520 to 55000. Only at»tlese hlgh temrerdtures a2’
conversion exceedinv 9@: 1s ootaxﬁéd. Two to three percent cyelohexene and

cvclohexane Q. 5 to 15 of water,,O.S to. HQ nhenol and a small amount ----- of blcher

cd

condensatlon prouucts are, formed as by-products.‘ nhe seperatlon of cyclohexanone

from,unreacted cyclohexanol cannot be comnletely eccomnllshed by dlstlllatlon
v.because of tue cloee b0111ug raige of the\two products and. it is therefore i
l necessary to keep the conversion very h155:_‘m‘ l . ; .

o At;the above mentloned temeeratures the carbon: formatlou ou the cetelrst‘is
» so heavy thet the apneratus hes to ‘be shut»dounxafter elght -to ten deys since ‘it’

is cloeped up by that tlme._ }ccordlng to informatlon obte1ned from Dr. Herold'
: group, a. brass catalyst with: 20% copper end 80ﬂ z1nc glves a 90% convers1on at

‘400 to 450°C. The catalyst wnlch is used on e cmnnerclal scale at Indwigshafen is

how being’ te,sted.
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Work‘Planned for 1940:

Aldehyde. ; R

Installatlon of the V25- dehyurogenatlon reactor. Starting of, the 2 ton/day

reactor for propionaluehyde ”rom provyl alcohol and air; experlments with thist

reactor for the manufacture - of Iormaldehyde, acetaldehyde, etc. ' '

\ S ) . : [

Cxclohexanone.

Test:ng of the IudW1gshafen catalyst on a technical scale. Testing of the

;c0pper - zinc catalyst at 400 to 450°C. Installation and startlng of a plant

—_-\' - v

for tne manufacture of cyclohexanone and methylcyclohexanbne with a capac1ty of

““1507t9ns~per»month‘-«




(_ﬁ_—-Pa ©, 4’6) - ’ e S . oA
: Pilot Plent Laboratory e 158

Preliminary investigation of catalssts for the rmnufacture of methanol,

’

isobutyl ond}etsyl alcohol. beveral multi-component cetelvsts for. synthesis of .

. alcohbl from CO £ Hs were tested. The testing of . the flve—component catalyst in

- - 4

a pilot plant. reactor wlth lO’liters of cat talyst cohfirmed the results of previous

!

. smeller scale sxperlments. bt 400 -.420 Ca snecific Vield of 0 8 l.‘(calculuted

on l l. of catalyst) was' obtalned and “the product con51sted of 45 methanol,

157ethyl alcohol, 1% propyl slgggow, Gt ester (mainly methylacetate) énd 25% water.

Experluents for recyollng of methanol for the manufacture of ethyl alcohol were

A

negative. It is planned for 1940 to contlnue development of the ethyl alcohol

catalyst...

Laboratory for Experlments at Very Hiph Pressures. Lie 238 e

The problems investlgated concerned the effect of very high Dressures
on the synthesxs from CO%HZ and the preparation of acids from alcohol and CO. .

The expan51on of ﬂuapllot plant laboratory was- continued and twelve reactors

for 700 ats, 4 reactors for 200 ats, end 16 low pressure reactors heve now. been

v

1nstelled 2 reactors for 2000 ats. w1ll be completed in the near future. ."

o

) In the experiment on the formatlon of acetic ac1d it was not poss1blefto
suppress the forwation of water. Autoclave experlments with dimethyl ether

at 5000 ats.: gave about the same results as, thh methanol (20 - 50 per cent

~ . .

- acetic ecid). » »
The hydrogenation of dlmethylolpropionaldehyde (Pz) to trinmthvlolethane

. over copper - magn631um oxide and copperchromlte catalysts at 700 ats. could be

suce351u11y carried out w1th a yield of 79 however, these catalysts are not yet
' sufflCiently stable “to loss by attritlon ana thelr efficiency decreases too

Mrapldly.
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The xmnﬁfacture of eropionic aeid fram propyl alcohol und aqﬁeous NaOH
oould be carried out ‘continuously at 200 a.t_s and abou‘l';AESO‘OCI,..— Yields up to
Bam could be reached. A‘semi-technical'experimeet is under preperetion.

Exper:.ments on the nanufacture oi‘ dlmethylamme did not as yet show satisi‘actory
-results. V A

Uork planned for 1940.

Contlnuatlon of the’ experiments on acetic acid. Two new. silver lined reactors

for experiments w1th pnosPhorlc acid are belng installed. ‘ \\
Investlgation of the formation of ethyl alcohol in relation to pressure and -

v

" CO concentratlon. B

Experiments on construction matérials for syntheses at very high pressure.

RESTRICTED:
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‘Ethyl Chloride Flent-

The HCl absorption unit made at Oppeu was demaged by corrosion to such

an extent that it had 10 be replaced. The new unit consists of 5 parallel

'glass tubes of a uiameter of 70 nm. and. a length of 12 m. whlch are packed with Raschig

‘rlngs.. The seme efflciency can also be reached by using only’two glass tubes with

a diemeter of 150 m. but these tubes are not suff101ently safe in operatlon ,

e

because of nanufacturing dilflculties at Schott Jena, resultin" 1nA1nternal
'stresses in ‘the’ gless tubes., The HCL1 obtamed by absorbtion has a concentration

of 50 to 3%0 and can be sold as’ technlcul HCl. The on-stream tlme of the Oppau .

clrcular reactor w1th chromlum-nlckel wire nettlng as catelyst was 1ncreased
oo

:to 4 to 5 weeks by changlng the heat exchanvers, the Catalyst space end the

method of heatlng. 2 ’T -j. ' L -

e

After\severcl experiments a new: reector Warieut in commer01al operat1on at

. 5 .
uLeuna &n whlch the reaction of ethane and chlorlne takes place on "danc1ng“'~ .

>'carbon in accordance w1th the process developed on’ tne plloﬁ'plant scale by

Dr. Herold. Tne 1moortant feature of uhlS lunnel snaved reactor is the carbon

S
e e -

-separaﬁion by means of a cyclone WhiCh is arranoed behlnd the reactor.‘ The.

oo Hats L -

,advanteges of ‘the new roactor ae compared to the Opnau clrcular furnace 1nc1ude

) better ylelds, higher thru-put and saV1ngs in, fuel gas because the reactor can
“be operated w1thout sunply of out31de heat. The oapaclty of the nlant was v%

lncreased malnly through the‘n reacpor from 25 to 60 =190 tons per month.

\

The quality of the ethylchloride was 1mproved by removing 5 to lO percent -

of a prellminary dlstlllate whlch 1s recjcled. This distillat1on Was made
‘ possible by the 1nstallation of an add1t1onal column. In spite of thlS improvement'
.‘I. G. Gapel had difilcultles in processxng this ethylchlorlde since 2N undue

v

'pressure rlse occurred durlng the reaction with”lead—sodium alloy. The degree of

purlty of the ethylchloride 1les between»99.5 and 99 7% and 1t must be 1nvest1gated:




[ ‘ U
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what substances sare present in the remammg 0.5 to 0.3%.
For 1940 it is pla.nned to raise the oapaoxty of the plant to 120 tans per )
; mon'bh which will require enlarging the reactor and the HCL absorption plant as

well as “the instells.tion of a new compressor.
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Pla.nt for the me:i‘acture of Amines

s

— A new.column with 40 ple.te's' ha’s been installed. A ‘column pac.ked with Rasehig
r:.ngs is a.rranged ahead of the nerw eolunm, in the lcwer pa.rt of -this packed column
the reactor produet is dehydrated whereas the separe.tion of - the mixture ‘of mono
and d:,methyl amines from smmonia and the emmom.a-trimethylamine azeotrope takes
plaoe in the upper parte LT o v s ‘ ~
— .8ince pa.ek:.ng with iron bodies 1ea.d to frequent ologging of the dehydretion
columns due to sludge forme.tion, th:.s pac.h.ng was replaced after some expermentationv
by ceramie Raschig rmgs which are not atte.eked. ‘

............ s:l.nce the denand for dimethylamine, esPec:Lelly for Alke.zi.d solution, Wil

~very great during the year ‘and eince the necessar:.ly produced monomethylamine .

could not be ent:.rely disposed of the latter was recycled instea.d of methe.nol.

In e.ddlt:.on ‘o the manufaoture of. monelsobutylemme the menufe.cture of

diisobutylam:.ne was tal:en icﬂrer :f.‘rom the p;xlot plan‘b. E Experiments on the

R

recovery of" 'ln'imethylam.ne by waehlng theJ a.zeotrop:.c m:.xture of trimethylamne

and ammonia mth Na.OH solution were conti.nued. S e T

A larger uni.t for the manufe.ctu.re of stee.rylem:.ne was installed and started
vuf;. '.lhe product o'bteined does not quite . cane up to specxfice:hlons e.nd must be

: 1mproved by cheng;es in ﬂxe ce.te.lys’c.

N
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Mmufaoture of Iaooeta.ue
|

'

Dehydra.ti.on “of isobutyl a.lcoholg E . ‘ -

A

As in the prev!.ous year’ the 0ppa.u eatalyst 695A in atﬂl in 'uae. '.rhe li.fe-

ti.xhe‘ ‘e'ould ’be raised to 2 to 3 monthn. "A wash towar using warm water under pressure

: wes i.nsta.lled i‘or the recovery of unreacted 1eobuty1 a].cohol (1 to 2% of the omount

mjeoted) and 150butylaldehyde (0.5% of the amount injected,) “‘which are- yielded
together with higher hgdroear’bonn (1 o 2% of. the moun( :Ln;jeeted) in the isobutylene
oolumn. In this. way 80 - 90% of the unreaoted aloohols are recovered. :

PoI STization of iaobutyleneg

o "'A”'fourth’reaetor was- installed-to.incre&ee the capaoity 80 tha.t the produoti.on

f the polymerizati plant now a.mmmts to- 8000 tons of isooetane per years The lifa-

tiie of ‘the aotivated | charcoal eatalye’c has reaehed 3 to 4 months. The asbestos

Tt

..eatalyat mtended for the '1‘52 plant was. ab].e. e:b “the same. li.fetime. to give ‘better '

polymer:.zation of n-butylene and’ isobutane. since Apr.l.l tr.lisobutylane 1s hydrogeneﬁed

'together with diisobutylene and delivered as ET 110 so that ﬁxrther expenments to

'improve the ra:bio of diiso‘butylene to triisobutylene are at p:eseqt uz_meces,sary.

: Craoking of trlisoblxbylene: s pCE

R 1

—

Triieo'butylene ‘oracking wes discontinef;i in March. The stook of triisobutylens
win be slowlyblendedup. o R RS , e
' ) 'xhe reactors which were ueed for the crack:mg process hs.ve been ohhnged to pemit
‘ the manufacture of envlene from anwl ed.eohol and the manufacture of n-butylene frun
‘sec.butyl alcohol. During the rest of the year the reaotors were “sed for the de- L
: hydration of isobutyl elcohol where‘by the capacity of the dehydration unit was. raised

to 8000 tons per yea.r of isocotwe... e
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mrdrogenation of diieobutylene: .

By ueparating the two hydrogonation reaetore into 'bno canplotely independent
unite the eapacity of 10.000 - 11,000 tans of iaoootane (ErnO) p?r yeae!- was - reachede
It was found that up to 302 ot triieobutylene in the diieobutylene can be hydrogenated

: oanpletely and without deoomposition at the previoualy ueed hydrogenation teunperaturee.
Lossess < - Co ‘
’ Louses by’:akage amoun‘bed to about 4% during 1939, whereae the. loeaes due to
the formation of by-pmducte (ioobutyl aloohol. iaobtrbylaldehyde and higher _
hydrooarbona) amount to 2 to 3% and the loasee by the fomation of tetraisobu‘bylene

' come to 0.5% of the alcohol charged. By the installation of the wamm water washer '

1.5% (iaobutyl alcohol and isobutylaldehyde) are recovered, hydrogenate& In"en ‘“aﬂ:en-““

hydrogenation apparatue at atmoephenic pmae,ure ecnd returned to the operation.
Production ‘end delivery: o o

— 'rhe meduotion of isoootane (Er 110) emounted to about 6000 tons in 1939 of

whioh 200 tons came from the T52 plant. i 5900 tona were deliVered.‘ '.l‘he i:otal

—

produotion since opera'bions were %tarbed in the fall of 1937 hes now reaohed 10,000

tons?‘f )

Work planned for 1940: R 7, : g

Qn the buie ef prelimi.nary experimente which were carried out at- Urdingen

& new proceae is. being inveetigated whioh permite to combine dehydration end ’_»'Iv
,polymerization into 8 emgle procese. Experiments today indicate that, this proceee
is ,pranieing¢ i

RFRTRICTED
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,rl-" < - ua.nnftoture oi’ Leuna carbozylio Acids

The plant was only por:!.odically opera.ted. - During 1939 195 tons of acids were
deli.vered to Griesheim. i ‘
ince 8 requsst for the supply of i.lova.lerio acid was- reoeived, jbhe_ oonditiona
‘for the ma.nuraoture of this acid rran the amylalcohol fraction was worked out in _
the orge.ni.c la.'boratory md 8 tona of this acid were made in the plm:‘b. Aoids of
_-lover molecular weight were mtae by the same process pairtly in the labore.tory and. »

pa.rbly in the pla.n:b.
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Mamxfa.oture of Trimethylolethane and aml its Ester

With the equi;ment on hand 5-6 “tons of tr:.methylolethane were made which
wore - sent ma,lnly to &rdingen to be tried out for the manms.cture ‘of alkyd resins.
Since the :.n'berest for the product mcreased the appa.ra.tus was .detached fran
the eerboxyllc acid- pls.nt and enmlarged. A ccndensatlan vessel and a centr:.fuge .
were mstalled end this equipment is sufficient for the produc‘hlon of 20-30 tons
per nibpth. The remaining equlpmen'b has ei.ther alreaﬂy been mstalled or is under :

construotion. R

A

" A new process by which trlmethylole’chane is meﬂe from twa mols of 1i'c'x'ma.].dehyde

and hydrogene.tion oi‘ the aldole formed has been ccfnsidered in the 19.‘bora'bory The

- new«procass is. .shom jn,the,_follcmnr scheme~ |
1. ZHCHO /3'm3c&2cnof=”éﬂs“--‘ C-CHO - Aldole =

CHgOH .

1f. ' CHZOH i CHgOH - -

CHg ,-’ / - om0 / By 0113 -rC-CHZOH ﬁ'imethylolethane :

S CHz0H .- oHpOH

Further work has. been done on the preparat:.on of esters of mmethyloléthane

v

. oils. A plant for 'bhe manufa.cture of these ecids. would be necessa.ry 1f the 'bests .
" ere sat:.sfa.ctory. R o ORI . B
' Work‘pla:med for 1940: ‘ e _

' x In the enlarged ple.nt which should be- s’carted in Februery mth ‘a ca.pa.clty

f 30 tons per month the crude produot shall be exl:rs.cted from the aqueous solut:.on

by means of a solvent a.mi be further pur:.f:.ed ‘ny subllma.tlon. (See da.gram)
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Proceeaing of Acetylene

"'”bir"t'lre -avere.ge 200 tons of ethylene per month were made by hydrogenation

: of.eeetylen:e. ‘The rav me.terie.l for oracking-in the eleotrie ene rumece oconsisted

of high-ooneentration gas from the hydrogenation, prope.ne. butene and veeidual cs o
gas frcm the Lind _ﬂ.ant in mixture vd.th low-eonoentration gas from the hy'drogenetion.
Major operating difficulties were due, as before, %o the forne.tion ‘of carbon bleck. »
It was poeeible to oonvert the eerbon black which. is eepareted by a cyel.one -ahead

of the Beth ﬁlter into a oomerical product eu:lteble for printing purposes; th:le ‘
is achj.eved by treet:lng tha carbocn black in a gre.nulet:.ng drum nith rotating beaters.

The apparent . density was lowered fmm 0.03 kg to 0.25 kg per liter. . After ontbreek .

e - ey

s of the,werethe cerbon—blo.ck bueine”eﬁoeﬂot‘ eoem very promieing.
An :lmpmved regenera.tion process for the wash oil was 1ntrodueed (the weeh oil

18 ueed for the removal of polymenzation produote fomed in the electrie aro). ' +
The :lnnovetion ooneiete in- heating the o:ll conteinj.ng the po].ymerizate to 180 to | )
200 c unt:.l solid’ polmnerizate eeparatee. After cooling the polymerizate 1: centri- a
fuged off and the ‘wash oil is age.m ree.dy for use.: Thie imprcvement in the oil regener-
a.tion resulte aleo in a better purification__:{ the aro gaees. .
‘ The installation of small prelim:.nary reactore filled w:.th cetelyat hae proved
very ve.luable in the acetylene hydrogene.t:lon. Theee sme.ll reectore ce.n be eeeily
opened and reaasembled ﬁ‘ the oate.lyet Ioeee activity or. becamee eontuminated. Theee

reaetore together w:.th the e.bove mentioned improved purifieation oi‘ the gee by waehing

with o0il increa.eed the” on-etreem time of the main reactors coneiderably, xiz.', fran

'

aneveregeofﬁlﬁ days to 65. deys, ._  O - .
At the beginning of November a. He.uber-Hireohbeek reactor was put int_,npere.tion.

In this procese ethane is paesed with e epeed of 35 m/eee. at 0.6 ate pressure through :
a8 oo:i.l hea.ted to 800 degnees c; the coil 15 mede out of the epeoml material FFSO.
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_The. it velooity :.s 130 m/seo. beoause of the mc.ree.se ,in vo,lume by oram:mg
and hea.tlng._ The m'acked gas is passed into 'che Linde unit &t‘ter cooling. The
advanta.rre of th:.s process as compared to the Klein process cons:.sts in the faot .

k that no oxygen is used for oraoking and therefore ﬁo coﬁﬂand Co2 is formed. This -
elmlnates the Alkazid and oaustio wash ahee.d of the Lindé unit. The'ethylene

‘yield is more- fa.vorable the.n with the Klem process. !Ehe Hiuber reactor*has

been in operation for several weeks Wlﬂmout :.nterruphon.

Ai‘ter o L.’l:ns*i;alla.t:.on of. th:.s reao*l.or the ma.nui‘aoture of ethyleme 'by the

Sy
-electric are process mll no longer be necessary sinoe this process is more
1

expensz.ve ‘then .either.the. Kle:.n ormﬂxefﬂguber« process.

Work planned for 1940'- o ‘ T

Expansion of  the cracld.ng unit’(Hatﬂ:eraleschbeck) to. 3 units with 2 co:.ls.'v
Instullatlon of a copper a.nd oil wash wit for thls cracking pla.nt for the ..

coneentra.tlon of ethylene and ‘the recovery of unreacted ethane.
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Prooeeeing or Ethene -

i —

e

”craoxdng Plents. . -
Produotion wag inoreeeed proporbionelly t0 the emount oi“ etha.ne or propane
supplied by the hydrogenation plent. Byfthe middle of: the year ell four units
were in operation. The ce.pa.eity of the reaotor oould be rs.ieed to 1100 ms/hour
of creoked gas. Thie inorease in ce.pacity required the enlargement of coolers end
‘ pipee ee well a8 an. increase in the ges holder pressure to overoome the ba.ck prensure
:in the 'lines. The creoking furne.oee ere on- streem on the average for 9 monthe .before -

v-\r

Qa they must be clea.ned from coke. Thie indioe.tee the sucoees of the oa.reful design

of the ges dietribution in the furnacs By improving the oontrol of the fumaoes

the undesirable i‘omation of co could- be reduoed f‘rom 12 to 107 and the omgen .
oonsumption could be lowered from 26 to 22%. = o ,

Varioue pa.rts oi‘ the washer unit for’ the preliminary purification of the oraoking

gases had to'be expended. ) Two new" a.ctive.ted ohnrcoal towere a.n.d two new cauetio B
'l A

towere were inetalled. The me.in difficulty :m the weshing step atill ooneiete in foem )

((,.\ fome.tion :Ln the Alkazid towers. A che.nge in the plate design of the wa.eh columns seemn

to improve this condition. . To proteot the Linde unit from oarried-over .’t‘oam a. large
: raw ge.e eepe.rator hne been incorporated into the unit. ) For,the méthene and ethylene .
| cyolee oi’ t}ie two Linde units la.rge eeparatore for entrained lubrioating oil have B

been installed. By these\meaeuree the opera.ting period of the. l.inde unit hea Abeen_l.__‘

—

extended t0 3 to 4 monthes .

An ecetylene ai‘ter-hydrogenation unit hae been tente.tively instelled to remove' ‘

: the aoetylene from part of‘ 'I'he ruw gae a.nd this process hes been fully succeaerul. et

vRESTRICT e
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to quantitiea which _oan no longer ’be detected.
The entire ethylene productiqn at Leuna. is at present 10, 500 tona per yee.r. :
Ethylene of 97% purity ie supplied to. SOhkope.u. The yield in the Linde unit

.l

is a.bout 90,
-The Linde apperatue for the manufacture of. methnne for the methane cooling

" oyole filled all requizemerrts. The e:ceas of pure: metha.ne was sold i‘or ohemica.l
LY B e :

purposes dn preaaure ta.nk oars &nd cylinders. o
' Provisione are being. mede for eme;-genoy~oases to remove the liquid hydrocarbons .

~ag fast as’ poseible fran the unit a.n.d introduce them into a fla.re af‘ter gasifioatiom_

Furbhemorerervu.ter epr:nkling eystem for the Linde unit proper was inetalled. -

These measures were taken ai‘ter a:- fire in. July. -
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Mumfeoture of - I.ubrieating 011 From Ethene

: The expans:lan of 'I:he lubricating 011 plant tran a production or 700" tm per
year to 3600 tom a. year took plaoe An eeversl etagee begiming :Ln Lpr:ll end a
produoticm of 250 tons” per month was reaehed 1n Auguet. B T

’ T.he t:no 500 type etirrer entoclavee were repleeed by four NS eutoolaves “ .
800 x 8000. '.rhe Hoseh stirrera whi.oh are inserted fran the bct‘ban were lnept end.
"proved to be aat:lstaetory in the big autoolaves. The maetion t:lme of 8 hours -
remainedunchanged.:r*j R ey o "-'7".:._

!l'he experiments to continuously remove the catalygt aludge a:tm polymeriuumm

by meens of 8 eentriﬁxge were conoluded aud leed to the fellowing operating method: ‘

The autoelave ocntents -are released hot cver e period of: twe hours into & soraper

centrifuge and the oil vhioh hg beem purified 1n this wey 18 finally 'bransfered .

. The 10 ms veesele with cone bot'bcm whioh were used :t.n the small plan_ ‘a8 eettlere

are new util:lzed e.'s decanposition veuels. tfhe decanposftion'lprocess whioh up to now

.




_m-g._s. ity V‘R‘E'&Tm-craﬁ;

. The rmu treating prooeu haa not ‘been changed. ss:so‘s has been shipped
_mithout ixhibitor in tank cars of thowieo,

1‘!; haa been dee:lded to expund the lubrioe.ti.ng oﬂ. plant 1n 1940 to a

?production ot 10.000 tons ss 906 per year. B
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(Pgﬂ e._5_5_),‘ )
moratog and Pilot Plant for the 5 Degartnent
Work on lubrice.ting oil [T A S m“_

°

Experiments were ma.de on the prepara.tion of 0il blende.‘ ss 90(_5_ g:l.th a.
viscosity of: Q.bout 6°E at 1oo°c was blended with fourg; different ne.tural T
- lubri oating oils 1n the re.tio 1:1. : !Ihe four blends were tested in aviation
engines ai'ter the additi.on of eninhibitor. - It was i‘ound that eJ.l these blende
‘ i.n ell engines were: better than the a.vie.ticn oil" from ne.tural petroleum whioh :
ie used e.t preeent. '; —' PR R 3

By. polymer:.zat:.on oi‘ propylene with AlCls a produot was obtained whi.ch

Wprovedmto,hewextnemaly_,well sui.ted for the coating of cable insulating ‘masses -

as 1ndice.ted 'by tests a.t the Siemens-Sdmckert Gable Works :ln Berlin. » Ihe‘ o
‘eleetr:.oal properties, the good resista.noe to ondatzon as well as the v'lscosity-

tempera.ture chars.cteristios of this ma.teriel are fe.r superior to 'lhe products

"'used up to now (eolophonium dieaolved_in mineral oil). -WOrk :.s being done on :

the mprovement’ of‘ this produot. - f‘

I'l: ws.s found that ﬁ:e inhi itor used up to now, diisobutylphenolsulﬁde, o

vbe considerably 1mproved in it, “etivity 'by replaoﬁ.ng the hydrogen of the hydroxy‘ -
group completely or pa.rtly 'by t:.n. ![he t:.n containing produot is a.'bout 10 I'l:imes -

‘Ve.s e:t‘i‘ect:.ve as ‘lhe unsubstituted product. : Further development work :.a being

done on he‘inhi'b:.tor to increase 1ts eff.‘iclency. o _‘ o

'Work on’ otor fuels

S
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B " ' l

stopped i‘or economioc reasons. condensation of.‘ morpholin or piperidine with
otoneldehyde‘led‘ tb products whioh imterested Leverkusen as. e.ocelera.tor for

the vuloa.ni.za.tion of rubber. [

¢

5Work on the oondense.tion oi‘ aldehydes Lo i _

’ Work has been eontn.nued on the prepare.tion of trmethylolethane (P5) by
condensation of 1 mol proplonaldehyde w:.th 3, mols of formaldehyde m.th the .
si.multa.neous forma’cion of: sodium forme.te. For 'the real:.zation of a new procese

based on_the reaction of 1. mol proplone.ldehyde and 2 mols of i‘ormaldehyde the : '

corresponding a.luo;e*‘he;s*beenwprepared~andvelsoﬁtha.rea.etion”producte wh:.ch are
obteu.ned on hydrogenation. 'Ihe condaxsetion of :.SOhe:qu a.nd 1soheptyleadehyde mﬂx
foma.‘l.dehyde tp d1methylolhexa.ne and dimethylolpentme he.s 'been fu.rther developed. B

About 2 tons of 012 and 014 glyoole wh:.ch are useful as anti—fomn agents have been

made fran isohe:qu and lsoheptyl aldehyde. A small pTe.nt m.th e capaolty of,: ST
abou» 8 tons per month is under construct:.on._ Work 15 under way to impro?e the

. cs and 07 a.oids whi.ch are formed i.n this ree.ction.

y Dr. Zorn a.t 0ppan for the ma.nm‘acture of higher

- ihe process’?develope :

: R o
molecule.r unse.turated al&ehydes (Polyenee.ldehjdes) froxn crotona.ldehyde by means :

o£' organi

ee.talysts he.e been i‘urther developed, Vend elso the processing of the

hydrogenated polyeneeldehydes to se.ture.ted or partly saturated s.loohols a.nd the

' oxida.tl.on to fatty acids. S &
o

P Acids

_‘_\ for ‘Eh_'manufaoture of isovalerio aoid i‘rom 1soamy1 alcohol—

!Ihe best condi.t:. .

?“ and for ﬁ'ne acid frcm the isobutyl oll fr t:.on 140-19000. ha.ve been worked out. Tne

labora.tory‘procedm'e to oxidize an aqueo_

'Acohol solution vrith Na-di to

: pr‘opiomc,acid has been utilized to w°rk out ontinuous process. Fel
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_ Esters of polyfunctiml\ aloohols with Leunl aeids have ‘been prm
,u to their lubric&ti.ng oil properb:lea. {fhis i’i.eld has been considerably expanded
by :hmludi.ng blends vith lvdrool.rbon oila, tlis ﬁu ot acida fram: the mdntion of
:parafﬁn wax a.nd glycols fnrniahed by other plants. Mnxw aumples have bggp._mpared :
.and tested and import:anb da.ta. on the relation beﬁeen lubncat.{ng characteristics i

a.nd struoture havs been obtained.
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o . gﬁd_gogene.tion' :
Production of hydrogena.tion plants in 1939 showed appreoieble progresa .
over 1988 and sigm.ficant ehanges in the type of produot.' j--—*

‘ Production rose. by 9.6% from 358 ooo “tons to 393,000 tons. While in fhe
previous year e.vie.tion gasoline represented only 17.9% of total produotion,
in 1939 it rose to sz of the increased produotion. Also produots made frun )
coel rose ‘frc.m 61.87 to 68.'5'%. Since outbresk of wer mamxfa.otm'e of motor

“gesoline beoame eeoondary. Diesel i‘uel, whose produotion was resumed mt’a the ‘

outbreek of the we.r, ‘gnd aviation gasoline were made ea:perimentally during

4

e -

With the stoppage of butylene exper:unents e:nd the ranoval of Dr. Baehr.

the "Research Group Dr. Ba.ehr" was dissolved in Me.y. , WOrk oarried on’ in

Leune was. reported under "Leho 907" and "tedmice.‘ﬂ exper:.ments," by plent
- group dealing with low pressure. ' '

Amon.g the 1icensed ﬁ.rms Megdeburg e.nd Boehleh opere.ted mﬁxout mmdmts;’

TR

.ab- Zeltz-l‘roeglitz gasoline end D:Lesel fuel are prepared by low temperature

hydrogenation. @he pa.raffin wax end lubrioating ‘0il produotion mll ste.rt :

_‘»up later.‘ The ‘Imetzkendorf pressure hydrogenation pla.nt is now being started k

Letter will prooess petroleum m.ddle oil for the time being. :

‘ Rege.rding coel. hydrogenation plants which e.re 1ooated me.'lnly near‘ T
Ludmgshasen, Scholden operated satisfeotorily, e.t Welhei.m coal tar pitch was
,hydrogene.ted instead oi‘ ccal extract asg originally plenned; newly sterted up

1 was the coal hydrogenation plant of the- selsenberg-eenﬁn A; G., during tlxe

first he.lf of: 1940 the plent a.t stettin-Poelitz will start up whioh will process'

) upper Silesian cos.'l. in addition to petrole residue. f:

Sl'.he hydrogene.tion plant e.t Brux whieh mll produoe 600 ,000 tons of moter

ik e

'mel from 1ow temperature oe.rbonization tar, and the plant of the Union Rheinieche
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Braxmkohlen—Krartstoff at 'ﬂesslig are under eonstruotion.‘ -Further plnﬁts

-in the east.-are plamed. .
Both’ Italian plants at Bari. and Li.vomo are now back in operation after
 initial difric\nties. ‘ e
Manbers of ‘lhydnogenat:.on" ook signf:\.c&nt pa.rt in the planni.ng, erecting,
and starting up of plants at (report goes on ment:.oning nmnes “of places and
'} peraons). I - ,;; g 4‘1. o - ‘

. Perscmnel of "hydrogenation" have spent 26 000 man-days in "other" lants.
D

For most of the plants mentmned a.bove ‘over 200 men were tra:.ned durmg '

. _].5,500, men- trami.ng dayse

e |
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QLration of Ree.otors '

v

" a) COal raa.otmn chambers o

Work m 1939: v
s:.ngle runs of ooal rea.otion ohambers were raa.sed from 280 days maximum |

to 339 days. mr adjue‘hnent of tempera.ture for optimum cond:.tions high charge

re.tea of 25-25 oub:.o meters per’ hour per reaction ohember oould be me.inteined.
1t we.s possib].e to mai.nta:m expenmecn'bal ra.lsing of cha.rging re.tee et 27 oubic .
meters per hour for some chembers. In sp;te of thie increase m .charge rates

. e.nd 1eng'bh oi‘ runs no 1noreased demage “teT ce:!:alyst“ plpes or” insula.‘tion were

[ PR

‘ observed., 'f:*—.f

By méans of i.ntroductlon of "rea.otor-I-sand removal" coarse sand a.nd

solid ooal par‘t::.cles were removed~ froun ﬁxe ree.otlon systen and "Ce.v:.a.r" LE

fome.tion, wh;oh was prenously quite pronounoed was prevented thereby. -

It is expected 'bhat t‘ze retardmg 1n£‘1uenoe of eand_nndMCaviar will be avoided.

In addition to increasmg length of runs of reaction chambers this method also
:—Lpermits stopping of ooel rea.otons within shor'l: tme..andrm.i:hout consequentx
repair of" reaotor-I. Ihz.s type of "sand removal" was bu:.lt into,six ree.otors |

and has 'been in opera.tion for 175 days m one un:Lt. Material removed by the

“reactor-l—sand removal“ scheme conta.ins bm.oe as muoh minere:l. matter a.s the

'ho@iy removed slurry and 1s d1stilled along mm the 1atter. _ ’ P

)\Automahc level control he.s*proved se.t:.sfaotory without exoepti.on in: the
un:.ts equ:.pped mth elurry separa'bors. ) )
fme 1xmners:|.on coolers bu:.l'b 1nto the slurry re:noval system after the high _b
tenperature separe.tor is not yet se.t:.sfaotory. An improved des:.gn wlll shortly .

D

be inetalled. S T E e

.L-

Local overheati.ng dsma.god severalﬂgas preheaters. Bri.okwork was replaced ’

a.nd repaired and the use of blankeﬁng gas was introduoed.

RESTRICTED
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Ly

' 0 a eemi-plem: seale teste were made- a.t 650 atnoepheree regarding

deposi.t formation in preheatere md its prevent:.on by use of Rhineland

—bmm coals e e ._;e:i—-. B

' Mok for 1940: , IR | |

1. Further exper:lmenis to increase ohe.rge rates and length of runs
‘slong with study of asphalt forma.t:.on in reactors. '

'.2. Installation of eutmne.mc level controls. o o
e anx'ovement’of the™ "rea.ctor-I-se.nd ré '_veT" system and. 1nsta.11at1on
‘into all reaotors. . ‘ - » ’

‘4. COntinuatJ.on of experiments mth :.xmnersion :oolers beeause—ﬁuey
are easi:r to galvanize and *o. repair then the customary dou'ble oo:.ls and |
-ere chee.per besides. : -
b) . Tar reactorejw

-]’nstea.d of the custanary ‘use of two tar reaotore per four furna.ees, the,
use of one te.r reactor per eix furne.ces wasg’ started up.' Charge ra.tes up to

30 cubic meters per hour were obte.ined ue:.ng tar e.nd coal “heavy'f oil ae
f'e, charge. Pure ter "heavy oil wauld pemit higher- cha.rge re.tes sti.ll. o e
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Work for 1940 , _
Reple.cemeut of furnaoes or ree.otors of "three parts® desigzn as they -

are’ required elsewhere for high pressure ple.nts.

c) Gasoline reactors

Work :m 1959; b

' Reactors with ee.talyst No. 5058

Attempts to reduoe emmon'.lum chloride deposition ana consequent high

resistenoe Yo flow by means of changing hook-up of regenere,tors were without

success. Aﬁ:er ﬂ:orough tests snd oelcule.tione it became possible to injeot
more water more effeotively by inetelh.ng we.'ber spre.ye above the upper tube
' bottome ot‘ regeneretor II and beneath tube bottoms of regenerator 1. The
‘length of runs on regenerators II was extended fram 3 months to 6 months ,-

thereby, a.i'ter whieh t.’une an incree.se in res:.a'ba.nce to flow became not:.cea.ble.

p—

Ree.otors with ca.te.lyst No. 6434 8

In ell units sulfur:.zing mﬂ'x hydrogen sulf:.de was: :Lntroduoed whn.oh
prevented the dirty:mg of outsides of reactor bundles. Stzlfurizing w:.th
‘elanenta::;:fiowers of squur wa.s ﬁ:.scontlnued. B o .

,'J Based on suocessful experiments the new gasol:.nmreactor ia equxpped

w:.th a weter washing tower for the removel of last traees of ammonie. from

_the eharge gas. A subste.nt:.al incree.se of yield and lif'e of- cate.lyet is

.

“probably attaineble thereby. _.,,. R o T
’ For the warm up e.nd sta.rh.ng up of 'bhe 6434-reaotors e. special gas flow;:'
_ cycle was set up. iele Deeanpodbion of catalyst \thrmgh unavoideble wa'(:er B
: condensetion a‘h ta.me of start cen be e.voided ﬂxerebyr : w ﬂ .
"As of_September 7 produotion m oonverted to war neede motor gesoline,

-%av:.ation gesoline end Diesel fuel bei.ng manufaotured. ﬂhe convere:.on to war

' produotion proceeded without a hitoh. :




RESTRICTED

SPage _5_g contde !

g

— -

Rork for 1940;

1. Gonﬁnuation of tests to increase throughput of 5058 reactors bv

reduction of resistence to ﬂow. o e .
R 2. Reduction of pressuro dtcp in the clean gas cyole thrcugh inste.lla.-

ti.on or a. separator.: Two-um.t or three-unit parallel hookups can be tied

cin with clean gas cycle ﬂxereby. At the same time (considera.t:.on is g;iven to) .

1ns1:a11ation of a by-pass_ og dmrge gm.:bo clean gas cycle whereby ﬂxe

] botﬂeneck at the entrance to -the washer is avo:.ded. A 257 :.ncreased yield,h
05058 reactors could be anticipated thereby. i T
d‘) T.T.H. Reactors (low tanperature hydrogena‘bicn)
v'Workin1939- T _'

| Testa ccntmued. The reactor -was used for “the time be:.ng as“pre-
hydrogena:&ion ohamber and could 'bherea.f.‘ter again ‘be opera:bed ag. 8 lcw
teuperaimre hydrogens.tion reactor (L. T. rea.ctor) without diffiwlty. ‘
Latest teats slwwed reduction oi' length of runs due to build-up in resis‘bance |

'bo flaw. Rea.son therefor was di.rtying Y regenera.tora and f:.rat 1ayers of

catalyst w:.th tar polymers. e

=S TRICTED
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~ The produots of LeTe reaotors were sent to tbe devmd.ng plant for

i\xrther prooeeeing, S e _“

Teets with oiroulating ce.talyst 3510 were termine.ted. " Space velocities

_of 0.66 _were obtained thereby as’ egeunet 0.45 when using fixed bed oatalyet

- 5058+ The. end produote e.re the eame for both methode pf operation. Eveluation" ,
Tof” these resulte r.m lerge scale were no longer poseible, as (plant) Zeitz -was
equipped with f:.xed bed cate.lyst eince ecnd 1938. Furthermore, t.he relatively
: high lose of cate.lyst in emell seale equipment could not be investigated.
Workfor1940& o e

Tests to ra:.se operating time .of L.T. reaotor are to be eontinued. ﬁ}le
reactor furthermore muet aupply charging stock for the dewexlng plant. -
e'_') NMiscellaneous | . e ‘
"_‘_Work in 1939-_ i l L o | RN ,_
The ‘pressure aeals of the de-slurrying equipment -Wore: ehanged. : A dra.:m
to ﬂxe pit was installed so the.t 1oee of eeel would not ceuse soil:l\mg of
surrotmdings. , | | —_— -
E _,.l; Teets w:l.th various corros:.on prevenh.ve pe.:.nte of cooler coi.].s /for de—
_slurrying were promising. : ' S v
= Furthermore, tNo more electneelly controlled Ferranti gate valves were '
~1-ple.ced mto the gas oyole to permit opere,ti.on from a d:.sta.nce in ce.se of
'e.coident. . .': S .. ' ; ‘ _ o
| v Teats with highly errosi.an resn.stant me.terial "Wigrm” were satiafa,etory. -
_—However, ﬂds meter:.e:l. could not be used owing to its eost. _ o
1  As a result of 1norea.se in raw gee up to 110 000 oubio meters, end other
‘reesone, copper solution wae entra.i.ned. A trap was insta.lled elong with an

: e.utomatie level :md:.oe.tor. S
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\'l’ork Zfor 1940:

'-l." Further investigation of anti-eorrosive ooatingo for cooling coils
and gas coolers. i 7’ . R - s = IR

2+ Further testing of erosion-resistant matenals and stnffing box

'paokingso';-f R T e

i

3. Further use of eleotrica.ny controlled .gate valves. )
Wé.- Fm-ther change in de-slurrying. '

5e D’-ltroductlm of_a_sscond, horizmtalwoffvseporoﬁoh“of’féoﬁﬁiﬁéa'

oopper aolution from oha.rge gas. Vi o L ; . ‘_ o ——
6 Change a.nd enlargement -of oentra.l pressure rel eaae in Me 809.

: 7. Inveatigaﬂon of substitutes for asbestos oontaa.ning heat insulating

»E&tﬁl‘l&lﬂo . ‘.‘. .
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;'e—} - Slumy Pmps ‘
’ High Prmso tion Gasoline
S Em cmnras_.{";y—m?j‘f-‘_
o mﬂ;msp; AT

. Work in 1939 . — ST
The now. oharg.’mg pumps for st-oonmining nﬂ.ddle oi.l went into’ope‘Fa.tiom
a.‘Lao a seoona pipeline for middle oil from ﬂxe tank fam. In liine with fore-

' seen mea.sures taken . to assure }noreased charging rates, foxmdetions were la:l.d

for ‘two more eleotrioa.uy operated middle 011 pumps. Te . To e.voi.d foul:.ng of

ﬁreagent *ﬁltemtests :.nwmiddle'oir B\Were**cﬁrried out, Testa are” not yet
terminated. . e f' ’ - '

et

- Work for 1940: : _ _ _
- (Deals with mechan:i.cel fea.turea of. plant operation)
b) :_Sorubbers ’

L

Work in 1939g co -—— __"._"J.

PN

) ;A nitrogen oompressor for ;000 a.iznospheres waLinst&Iled end: is” operated ,

a:t present fozutests mth Rhmeland brown . ,eoaI usmg hydrogen e,t 200-700

.a’hnosPheres. o _ _ o
’ ; . :.‘.1 Intermed:.ate e:xpansion pressure was raa.sed fran 25 to 38 e.hnospheres

i to 1noreese e'bhe.ne yields by furnishing more rew gas ﬁ'om sorubbing oil- Lim

;;'essures of sorubber o11 charge p\mps ha.d to be razsed by insulation of

laddi‘h.ona.l stage in h:.gh pressure centnﬁlga.ls. o e -
,work for 1940g e .. - .
'1. Reinforoing of both of 1ast two ea:penelon engines.,

T2 Removal of 'lwro scrubbers from gasoline eyca.e for use as separator :l.n

olesn gas. =
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- 0) High pressure" abiorption gasoline, - ’
| Work in 1639;

‘Gases’ of expansion fran do-alu:_zy.}ng (coal or tar), which are rela.tively

rich :ln'hydrogen, were taken out of slmp-phase-rich gaa and fed into J.ean o

gas. . , | .
S ".. To raiae throughput of the high preasure abaorption gaaoline

' plant ﬁze two scrubbers were hooked parallel. Furthemore, e. new and more

-direct suction line to the’ gasometers waa inatalled. _,., A socond . gu

coolermwithfhigher»oagacity was’“e.lso 1nstalled to, pennit occa.sional cleenmg ‘
of one wiiﬂxont disturbing '!:he other.

RESTRICTED



‘F.tdrk for 1940: ) )
: (Dea.'l.a w:l'lh mechani.oal plant dots.il.)

»d) Gas ci.rcula.tﬂ Pun ag - ‘
C Insta.llaﬁon of new gaa circulating pumpa ‘wag delayed due to supply
condxtions and thi.s seriously affected antidpated inoreases i.n produo-
tion. . (Balmce deals with minor plan'b details.) - . i-*->=4’j

An all enol(med exhaua'!: syatem for ﬂze earpans:.on gases from the '
separator (of‘ pumps and gaa cyole) we.s started up: to remove odor musanoes.«

. -

- Workforls.A.o-_ R Lo T

¢

‘AC[temsP 1, 2 3, s deal with pro’blems pec:iar to local ple.nt R |
| (smiy of)Added protection against entrained liquids. | }
) Gemera DR
‘:-Work in 1939: L e . . |
'(Hex-e bla.ckout end air raid protect:we measures were d:.scuased.)

' 'Work for 1940-

(Scune more of' air ra:.d precaution.)




RE 3”? [CTED

&nall Soa.le E:perimenm ne 869

Work i.n 1959:

.

._I &na.ll reactei'eg P i \_ :

' current eucmnination of produc'bs and catalysts used in plant.

Exmination of new oatalysts and- their suite.bility for plant. -
kperiments ahow tha.t catalyst 7019, recamnended by Iudwigshai‘en, rapidly
loees ite effectiveness when used for armat:i.z:.ng -of A-middle oil end the:l:

it wlll becane neceasary to add more act:.ve oatalyet on_the ineriz_oa.rrierM

ma‘beri&l ..

e Teata 'bo estabnah influence of Water washing of ciroula.ting ga.see

on life of catalyst 6434 were continued ‘end - i‘('rwas*established that. water
_‘washing the gas (free of smmonia.) prolongs ce.talyst 1;};. Sensiﬁvity of - ‘
the ﬁ.xed bed catalyst 6434 is eapecd.ally high to enmonia. Alree.ctor_-equipped.
"'wiﬂz wa.ter wash:[ng wﬂl ehortly etart up m the plant. |

o Exami.nation of ca‘balyets of cthers. (Draba.g is only one ment:.oned )

v

TT.0ne ki.lo reactor _eggeri.mente at%OO a.hnosphereaa
' Centrol testing of produote a.nd oata.lysts of pla.nt—ooal tar rea.otors.v :
. Investigation of a "Quickie'f hydrogenation ("Kurzhydrierung") especd.ally
‘o mprove yields of the co&l aump phase at expense of reduoed aaphalt de- e
_'_under ccnd:.ti.ons of increaaed charge re.tes. ‘ Slum oomp].eo were aent to 2
Dr. Bashr for br.lquotting anﬂ distiuauon experimeniz. R R
' nmination of produots from o'l:hers for suitability :ln our- pla.nts. |
(Bohemian ter, petroleun e.nd its reeidues) ) SRR i}
Examination of ‘ba.rs from Zeitz._ Hirochfelder tar wa.s ea.oi.er to

bmrogem% ﬂ‘m "‘31' frcn Kulkwitz in apite of its hisher aophalt and Phenol

)

RES Tmmf D



"(Page 63 ocontd.)

Investiga.tion of "dehydrogenating refining of eunp pha.ee gasolins -
) a.t 50 atnospheree and ve.rioue catalyete in order to get highes. poesi'ble ootane

mm'bers. Results to date not satiefeotory a.nd Work is continuing.
» IIf. One kilo reaetora a.t high pressuree. ;

_ | Tests with’ Rhineland “coal Were more or less terminated inasmuch
a8 wo euooeeded to eetablish causes for salt depoeition and fotmd waye to
eliminate them. - It waa found that depoeitiorn was due to deeompoeition of ‘
humates and- tha.t preheater temperatures therefore should be kept. preferably
below 4oo°c. Furthemore salt deposition can be strungly repressed by aﬂditiona-

acidulating ooal affeeta a.lmoat excluaively a.lka.li- and alkeline-earth-hmnatea-.'

while addition of sulfur to eoal elurry onl;'rr decanposes iron hmnatee. A’.I.arge

ecale test is in progrese.

o e P

T Teste with sinc-ault‘ur oatalysta on our A—produdt'“did not arrive at

:_\,

the desired goa.'l due to the feu.lure to—reduce phenol content and the teets |
,are now extended to oﬁaer catalysts. '

. Oil cecntrifuged from ooe.l-unit camot be hydrogenated at 200 atmospherea

”.in the sump pha.ee but could easily be converted to middle ozl and gasoline at -
700 e:hnoepheres. o ' '

Work for 1940, L P -'_ —
e Further process:n.ng to ga.soline and middle oil of the .
~vaeu\m res;duum frcm the oil centrifuged frcm the slurry. Ihis vaocuum residue-
a;;—e;; smilar to eoaJ. extrect. o _ |
| »' Investigation of salt deposition lately found to be ob;]eetionable
in .the ooal reaetera. Reproduetion ‘of formation, explanation of conditiona

leeding to 11:8 fome.tion. . : -
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S _O_iiProoeaeing:l.aboratory_lgg 870
| Ob;]eeﬁvea-" V o o ﬂ/,

: fIhe study a.nd eurvey of plant operatione and smell ecale expenimente. .

. and examination of producte developed in the plant.
' ‘Work in 1939 - ‘ '
‘Tests were me.de in the plant in the following. o
1) ﬂhe h:l.gh charging ratee of 2325 cubic. meters oould be ma.i.nte:lned
'by adjushnent of tempera.ﬁm-e changes in the coal reactore. Sme rea.otore
oou].d be operated experimenta.lly as: high as 27 oubie metere cha.rge ratess
W; i “Inoreaee of average charge ra.to «to 27»oubio meterede ~ae yot~ not”:' -
: poaeible becense the. preheater co:.ls have rea.ehed the limit of the:.r capaczty
:and are very eens:n.tive to. variations in asphelt oontent. An add:.'b:.onn‘l. |
burden on the preheaﬂ:er cozla was the rise of ‘the ash content of coal and
‘_h:.gh eol:.d content. in ﬁ;e stertmg od.l (Anre:.beoel). Ihe latter eon;iitlen
was ca.used by 100% centrzfugmg of slurry._ iny 85—907 of . elurry will |
) hencefor'bh be eentm.fuged. — -"7{?;‘"‘ . -, :
An attanpt te dietill lmcentnfuge:i slurry directly in prehee.ters v
led to increased down time for equipnent and was dieecmtinued for the 'bime
tbeing. Furtﬂéif“i:ests ehall be made le.ter to mvest:.gate dlstllla'bion of
elurry ina. ehelI stul. ST _ ‘ E
2) Prehydrogenation over. catalyst 5058 had 'bo 'be condueted at low e
-iv‘tempere.tures as’ the resistance :Ln the reactors end the manufaeture of Dieeel
'm:fuel did not permt h:.gher temperatures. g B 1[@ o E?;‘ . ""“'.i_, ke :
) Gatalyet 6434 e.tta.ined a space veloe:lty oi‘ not. more than ‘ane ton per )
cubio meter per hour durmg 350 dwe. - In-order to meet the requiremente for

Diesel fuel a:l:tempts are made, contre.ry 'bo war ass:.gmnen‘he to de.te, to make

more Diesel a.t the expense of motor f‘uel m.thou'l: a:t‘feoting aviation gasoline. :_
"i‘. » I . ‘ L




(Page 64 oontd.)

E 3)_ semi-planb soale tests ‘with ciroulating oa.talyst from low tenpera.ture
hydrogenation experiments gave spa.ce velocities of 0.66 and the same end
produots as . ﬁxed bed catalyst. R | _

Sma.‘ll ecale experiments wiﬂ; new gas pha.se oata.lysts frcm "I.u" a

(Ludw:lgsha.gen ?) showed that they were not suited for Leuna.
Attempta ‘are under way to ref:.ne dephenolized sunp over gasoline '
'wiﬁzout loss in antiknook vaJ.ue. : '

.4), . . Beca.use of its high sand and aeh oontent coal from the minee .
k at Tennenberg could not be wed for hydrogena.ti.on-

thifokness of the sce.le, especially in “the ln.nes between the f:.rst and second:
preheater, has 1noreased dm‘ing the last hvo years with increasing 1ength of:
ru.ns. Anelyses showed the.t in add:.t:.on to “the (usue.‘l.) calcium carbonete S
laat year’ (sca.le) also y:.elded 1ncreasing content of alkali- and’ magnee;,t_m_z"‘
vsalts. ‘ : e o L F V SRR o
o 6) An automatic devioe for the determinat:.on of ammonia i.n gases, which
__was suggested by us, was be:lng tested for 1ts suitebility—and may soon be ’

_:vready for: plent uae. =
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- 7) Work in ide:ntifying phenola boiling a.bove zzo°c. wes carri'ed’ om

and wa'bez' fran the coal separe.tors wes tested. Fractional "die etilla.tion end

crystallization yielded 40-50% of Resorclnol and methyl-reaorcinol. _
“ 8) Developnent of a laboratory nmethed for titre.tion of HoS o .o o es
substitute for iodometri.c titra.tion methodq . .o o
4 9) Plant observatzons ahow ‘che.t mitie.‘l ﬁésﬁ- gés‘éonsmiptibn per tom
of coal v-ar:.es by some 10-15%. ) Various e.ttempts to tie th'ese' variations in

with chemicel compoaition of the coal have fa.i.led to date.
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e I.obofaﬁory"ﬁydrgie;h_a.tiom Me _9_91 '
Work in 1938 .. o | -
1) Convoreion of Figcher-gas 0il (above, 2so°c.) and Fischer hee,vy
~ gasoline (140-250°c.) 1nho hzgx antiknock ge.ool:me by means of “gas

revex'sxon," gas Mekmg a.nd ne.phthe. reforming.

"Ga.s reversion" experiments wi‘bh se.'bm'a.ted gas oi.l ccmponents end oil

from cracking were conducted durmg 'the last yeer end sy vpplemented vn.'bh ge.s :

oil. ora.ckmg and naphthe. refoming experimen‘bs. o

“The pnrpose of these experiments wes to ver:lfy data by Kellogg by meaus”
of our own da.te. and then'to ccmpare it wlih other processes to establish

possible advanta.gea of the ge.s reversion" prooess. Working in accordance w:.'hh

the methods reooxmnended for I.eune., 1.e., uee of two. oo;le (pre-oracking of »
-04 mixture) did not give indi cated| gasol:me yields for given oo octane : ’

mnnbers. When working w:.th s:.ngle ooil 'bhe mdiea.ted Kellogg yields oould

be confirmed o:nly a.t 1low octe.nes of 60. mo‘bor method or less. : 'me maximun

knook re.tmg reported by ‘Kellogg of . 69.5 motor method wa.s never o'omned.

Compe.ri.sons '&ith Kellggg da.te are however d:.ffieult to make beca.use we. could

no'b use the 15-207 'by we:x.gh'b of p:ropa.ne e.nd buta.ne (basis charge) wh:.ch was

1ndice.ted by Kellogg' PR Ll(‘, . l

Yields end octane by gas 011 cra.ok:.ng and ne,phtha. reforming equalled md
oometimee exceeded Kellogg de.ta.. : It was possible 'by mea.ns of prooess:mg of
03 anﬂ 04 fran le.'bter tWo methods* wi.‘bh a.mleble se.tureted Fiseher ga.s oil,
‘ to su'bstentially e;c:ed yieldo of poly-ge.soline obteine.ble by gas reveroion"
e.t somewhe,t e.‘nove 60 ootene. c A : S
2) Manufaoture of alkylated benzols end 'lheir utilization as antik:nook
a.gen‘bs a.nd sa,fefy fuels. i R
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(eogo g8 somtta) :

It was pesaible to produce 40 well-defined e.lkyle.ted benzols by
- elkylation “of benzol énd its homologues with propylene or_ 1sobuty1ene 1n
"the presence of etrong sulfuri.o a.oi.d--or w:.th merthyl end ethyl ohlori.de by
F‘riedel and cra.ft; and to teet their anti.-lmock queli.tles end as safety fuels.

7-mthoﬁt—e)xeeptiom oota.ne mm’bere _of above, 100 “(motor and reseerch) were. found.,

'me enti-knod: improvement in mixturea with gesoline Was greater than eould ,

. be obteined with eimilar percentages of benzol-tolnol-xylol end ga.ve leee
fa.ding (heat fading) end seme or better leed eensitiviw. Omng to their
— -——==—.—L

"h:.gh boiling points (150-2so°c.) they. ere very well euited for use a5 safety

w'-fuel«,;«:l:hes.x-wlow—1-.empex'e*..:1:u':e oharaot"eristice are good having a pour point -

'below -5o°c. ﬂzeir use would subatentielly widen atook:s e.ve:.leble for ma.nufa.otyre
of eroma.tic 100 ootane fuels w:.thout further danande on 1sobute.ne. (Use of
1sobutylene a.e elkyle.t:.un partner, see reports Be.eh.r/Kol‘b of 3/24/39 )

3) Poly- gasoline ma.de fran nomel butane e.t 700 atmospheree in onoe=.

through opere.tion. ' o
Ezperimentel work done sinee end of December to polymerize norm.e.'l.
”butene in onee—through operat:.on shows follelrlng' raising of pressure fran

fevora.'bly influenee hoth yield and ootane mnn‘ber. It is not olen' ‘at present '

whieh eo.telysts (dehydrogeneting, polymer:!.zing:’ or eromauzing) ere moet

eatisfaetory. Best runs at 700 atmospheres gate 28.57 by weight poly-
gesoline in onee-throug.h operetion. The olefin eontent of these poly-
gasolinee is lcm as expected from the high pressure (iodine n\mber about
5-70). me stability in mxtures with Leuna. gescil.i.ne is good (ao% I..euna .
i-‘ga.soli.ne. 80% poly-gasoline). Depending upcm operating conditions, ootane -
'F::',mmbers were found to 'be ?6-81 (research) e.nd 72-7?(motor)._ 'lhe once-throug}-x;.*
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experi.ments %o date mnow be.’mg ohanged ‘o inolude—reoyoling of butane.

4) Analyses of mixhu'es ‘of! phenol by means of superfraotionation in
a laboratory bubble traw oolumn.

o

mixtm'es of phenols ("Phenoloele") were frao‘bionated 1n a labora-l:ory .
distillation appa.ra.tus which was ‘o meters long equipped with '80 plates and
mamzfaotured by I. H. Braun, etc. '_ . ‘. Among other results 11: wes possible
to prepare orystallized carboli.c acid. of 95-99% purity. Expm‘iments wiﬁx
knm mxturea shmd i'!: poaai.ble to detemine presence ofearbonc ‘aold,—
ortho-ereaol a:nd meta. or para.-creaol qua.ntita.tively mthin s few per cen-b,

“based on total. -_v;_u_ﬁ_i__

Work for 1940; N BT

1) contlnuation of Work 1-0 repair poly-ga.aoline fran norme.l butane.

2) Further development of euperfraotionation of mixtures of phemol PO ‘

3) -Resmie"wex"k to iéanex‘ize‘ﬁorhal' buta.ne to ieobutane.

RES P?“"ED
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Planning nd Leyout of Distillation and Gas Recovery Pleit

[, Distilletion Plembs - . ..
| 1) Work for Lewna. ‘ R a

Aesistance waa rendered in distilla‘bion experimemts and ereo‘bion of

plant unit for procaasing rew phenols which are obtained by extra.cﬁm from

Smp pha.se middle oil. ; » A
o o (Mentions various plant operating problems) . ..

A suggestion was made bjr "Lu" (Ii.ldmgshafen ?) to sub;}ect brown

coal tar ‘bo a so—called pressure d;sﬁlla‘&ioxi“in*‘the presene’e‘—"‘of*coke dunt‘"

(Grude-sta.ud) 1n order to reduce ita asphelt cmtent. . ’.' o«

2) Work for “othere" .

. . (Li.ata plants for wh.em desxgns were prepared) .

B 11, Gas Reoovery Plants (by fra.ctiona.tion)

' 1) Work for Leuna. SR
e Juﬂtﬂ‘WOPk dane) S S RIS

z) wox-k f.'or Mothers® e L

i . (Refers 1o aasistance randered to othere) . .

- D]
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e e e (Lists number of plents for whan services were rendered) .+ o . e

LE r,i_,‘lﬁ .
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~ Coal . De-elurry:.gg, Centr:.fug:.ng end D:.s‘billation

8) € entrimging
- Work in 1939_1' TR T
COntinua:bion of Work of :lnstalling cyolo“ gearing in SWed:.sh centr:.fuges-
in all, 38 mach:.nes 80 equlpped.. Totel of 34 euppl:.ed with je.cke'bs and sprayer
rings, and 22 w:.th bea.rmgs oi‘ eynthetio reein. Odor mueance obviated 'by )
drewing off exha.ust gases from centnfuges and taxks a.nd burni.ng them under
furnaoes. : To overcome sudden lerge fluotuat:.ons in eolid oontent of slurry
from oentrifugi.ng operation, an at‘bempt is now be:!.ng mede to effeot a ﬁxed

conh'ol by means of a oontlnuous dens:uby meaeurement. Further experimente.tion ‘

w:.th 'bh:n.e method. oi‘ opera:b:.on was carrled ou'b 'bo ge.ther e.ddit:.onal exper:.ence. -

" Work: for 1940; A —

"

1) Further 1nstelle:l:10n of “cyclo“ g;ee.r:mg, al,e'o of jacke_‘te_ end emlarged
sPray rings :m rema.:.mng centrifuges. . “ N : ‘
z) Further. experimentation with. e.utomat:.o dene1ty mdica.tors. T
b) _.Dz.st:.llatn.ong - SRR R L

7 ‘Work in 1989: L . S L e i}.-,

The rn.ee in the volume of eool gasolrne ‘in the current‘ year he.s mee.n'l: an

:moreese 1n the nmnber of. furne.ces operat;mg, from 12 to 17*on 'bhe e.vera.ge.

The 1nstella.t:.ons were also kept running a 1onger time. The e.vere.ge operat:.ng

ta.me for the upper coils we.s 265 de.ys' 'l:hat of the 1ower coils 58 de.ys--the '

mean be:Lng 90 days. Furnaces equ:.pped mth ﬂue-gas circulat:on (1 and 2)
showed more even 'bempere.turee end made possible a eubetantxally greater

throughput.» No eoonomn.es ‘afe thereby effected however, for the rea.son the.t the

_ se,v:.ng m fuel ge.s 1s offeet 'by greater consunpt:.on of enery. o

The bedly eroded ceps e.nd the top sections of 'hhe ste.cks on furne.ces 11 to B

16 were replaced. . The f:.re chambers of all furne.oes have now been i:;.ned wlth A.

»&ill:.manlte. The revolvlng valves the:b

14 and 16 1ast Ionger and a.re ee.sier to 'beke oe.re‘o
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(i’age 70 contds.) -
"Because o'f 1ack of space to work in, experi.ments for dry renova.'!. of. fes:.dues
from  the furnaces (wonn conveyor) were continued on & special outfit.
. The. divrect distillation of the_slurry wlthout prior centrifuging was aga.in
given up, ‘for the time being, partly beca.use the conoentra.tlon fluptuated too '
"much, partly bece.use the ra:blo of asphalt to sol:Ld matter resulted in a too

rapid ooking of the coils.'v S : )

To ge‘b nd oi‘ the odor produced by the flue gaoes 'from the 'f.‘urxie.ces the:
,dist:.lle.tlon gases are sent :.nto the hydrogena:h.on recycle ges by tWo blowars ’
ns'bee.d of being burned in *lhe furnaces. The a.utoma‘__b.ic pr_essure reglzlatlon‘

~de-n.ce E8- found.wto work satisfaotorily. :

Monten wax. _pltoh prpcured i'rom R:.ebeck sm.ce early i.n 1959 is be:.ng

dS:ssolved in hee.t-exohange o:.l ‘in steam-hee.ted vessels a.nd sen'b to storage as "

agrmdlng oil.‘ Lol e "_ __“ ‘ g R ,, ;

'me experimental distn.lla‘bion furnece, whlch is ;just now. equipped with
Iz;ods instee.d of balls, hes for some ﬁme heen operatmg sa.t;,sfactorily on a "']
mixture. of res:.due fran the sa:nd-renoval opera:b:.on a.nd of the solids fran the :
_'c‘entriot‘uges.-‘ - I - | .
Worlc for 1940, L E SR . Sal |
1) Dist:.llation of: or;g'ihAi."Elux#,ry.f in-experinental distillation unit

: e.fter reduo'b:.on :m mclinat:.on. -

2) Progressive development of the dry removal id?a. -

RESTRICTED
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PreRaré.tioﬁr of tar, 1ow=-temperature hydrogenation unit, tar filtration

a) Preg'ara%ion of tars .
| Work in 1989: 7.

An average of 1630 tons a month of Koppers tar fran the Bra.bagwerke

(Sohwarzhe:.de)\,\ eanta:.mng an. a.vera.ge of 1.8% of water end 4,87 of solid matter ,
wes processed. For expenmentel purposes, it wa.s cen'brlfuged mthout my

_addn.tion of am.d 1n a 1' 2~m1xture \nth Deuben and VOSS 'bar. lhe sol:.d content :

) K

: of the ta.r frm the centr:.fuge was 0.3,.;. _ :
To reduce sedmentatzon end ’dxe nu:.se.nce of cleam.ng the tanks‘ ‘by hand it :

~--'=-has been the,practice since November 'bo 1eed the rew ar mto the former sand-

,'removal tanks of ’che ooal-deslurrymg operatlon,~Mere the res:.dues e.re removed :
._‘mechanicelly. - ' _' T o ‘
The qu.an:r:t.‘l::».iar of wa.ste 011 from all hydrogenatlon opere.tidns R ceﬁtrifuged‘

_ _1n 1959, was. on. 1fne a.vere.ge 890 tons & month as compared w:.th 680 in 1938.

‘. T e L]
To overcome the odor nuzsance, ,the exha.ust gesea i‘rom the two He.ubold '

., waste-o:Ll centrlfuges stand:.ng in the open e.lr were dramn off and burned und.er

- the furnaces. -

Centrlfug:.ng and’ f:.lter:.ng tests were carr:.ed out m.th 'hhe Lurgl tar

obtaa.ned ﬁ'om Brux bromz coal.
Work for 1940-

1) Re-:.nsta.lla.‘blon of ‘& fourth Haubold centr:.fuge

z) Msk:.ng 3 He:.ne outfmts gas-t:.ght in order o, work mth coz. ':c;'l_stalnng.,

meche.m.cal dences for remova.l ‘of res:.due. e R

- 3) To save :.ron~ coatmo ‘bhe taan and parts of 'bhe waste-o:.l process:.ng
outfit wrth a.CJ.d-proof materia.‘l. E '

:11 4) Process:.ng tests mth new ters. .
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“fPaEeA »."71 obn,‘h'i_.‘f‘_,," .

'b) Low-temperature hydrogenat:.on ogeratl n, ter filtration -

Worlc 1n 1959- ’

T

"‘“‘pOSSlble o, remedy occas:.onal reducT.ons in. £31 ter~press

eff;c:nenoy, ‘result:.ng fran "ahe mfavora.ble charac'her of the tar » by adding
small CLat 'l:s of he&elg;uhr as & ﬁlter aid.‘ RENE
Dur:\.ng “the f:ma.l perlods of operation the 1 w-‘banperatm‘e hydrogena’m.on

' reactor showed an 1ncreased d‘lfferenee in pressure, at'bributable 'bo a depos:.'l:

' of polymeri.za’c:.on products from the f:.l.tered tarse. 'Ibsts are: to be made, Cen

ting, wha.t effeot a. greater g:mg of tﬂe 'bar, pr:.or to f:.ltering;, and e

' re-f:.ltermg through“ 1mmer51on—type f:.lters . w,ould have, in- order to determ:.ne

» whether this O(mdl‘blon is due to, & new i‘orma’clon of polymerlzed resm in the
tar already pur:.f:.ed. ‘
A'Work for. 1940: | |

o 1) Con 'blnua.t:.on of test&lpgﬂng %o inéreaséfin"fiitr_afibhv'.effiéi;ﬁd& in.
casas where nature of tor is unfe.vora'ble. Ex R

' 2) Determ:.na’tmon of substa.nces uni'a.voralbly a.ffect:mg filtratlon. :

3) Filtration experimen'bs ‘'on sedlmen’bs f‘ m:.ng :Ln courSe of a.g:.ng.

T




o

o ~— —  Catelyst Plent .

~a) . Catalyst for sunp oven:

Work in 1939: o

mere has been e substantlal reduct:v.on :|.n the excess:.ve oonszmpt:.on of

HaSO4 requ:.red for neu’crallzing the coke,_ though no change heas been made in
the mode of operatlon of ‘!‘he Yﬁnkler generYL'Eﬁ's, Deuben coke having as before
';been gas:.fied in e. mxture with 'I‘annen'berg coe&.. - T
| S:.nee Ma.rch the vapors resultlng from 'l:he ‘indirect drying of 1fne catalyst
Aha:v'e been freed of dus‘b to a substantlally h:s.gher degreej before they pass

1n'ho the f:.re chmber-of—the furnaoe, by the ms‘balle:bion of spra.y nozzles in

) :'the orlgmal cyclone.: Of. 1ate,' carb:.de sludge has been sent into the pressure 7

: seal. of the cyclone, the effect belng to ce.use par‘b of the sulfurous e.c:l.d fram
-the vapors to comb:.ne, and, partlculerly, 'l:o el:.m:.nate the mpleasan‘b odor. .

'I‘he balls in- the Polys:.us mill whioh 1s used for the flne grmdmg of the

-’oa‘balyst for the sump oven (mxxture vﬁ.th grmd:.ng 011), were repla.ced by rod-hke.;

mrs 20 x 20 T, The grmdingf nme for fine grmdmg oould thereby be I8

' reduoed by over 25%. Moreover, ﬁle mill opera‘tes almos‘c no:teelessly and. wl'bh-
out the hard poundmg which used to cause—shu'&dovms due 'l:o damaged bea.r:.ngs.

Work i‘or 1940-

. '\ Ccmplet:.on a.nd start:.ng np of plant for manufacture of ce.talyst i‘or sump

' oven opera.‘blon, for the Politz A.-G. _‘ 

g

. b) - Presses i‘or oe.talyst pe]:];ets- :

Work in 1939- o

The presses ha.ve not been in’ opere.t:.on s:.noe 1939.

For the purifloe:blon of suxnp-oven r:n.ch gas, the mtent:.on had been to ;
i

"'7use “Lautama.sse“ (15% molsture oontent) ‘in. the form .of- pellets,__:me "La.utamasse“

"v_w'as ground “to- 62-82% below 0.06 mm. 1n~siz,e and could then be presaed 1nto '




e
i

T
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-pellet form. The large-scale procese:mg of “La.utg.me.sse" in pellet presses
provea impracticable,.hdwever, because of 'l‘he dame,ge to the presses caus?d—
by the ha.rshly abrasive’ character oi‘ the ma:berlal. ‘

The po:.sonous ca.talyst powder umst 'be en‘blrely exha.usted frcm the presses

_ ~
andvmrking roomse o o (details) e o o
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Tar eand Coal Separetor D:.stlllaﬁon

'a.) Tar and _smp-oven sepa.rator distilla‘bion-

Work in 1939: e T e
The la.vgex‘ of the tWo ’cowers was en'lnrely overha.uled.~-~|--

The :.nstelle.‘b:.on of throttle dlaphragns with pressure scales for ‘bhe
'measurement of the 1ndividuel throughputs of the 3 (or 2) coils hooked up in ‘
‘ pa.rallel has ‘neen oomple'bed on all 5 oil preheaters , end these are giving :
'satlsfactory services - : ' ‘. : SR . 'ﬁ o ’_;, .

The corrosxon in the 011 condensers: at 'bhe d:.st:Llla:be entranoe wes . -
el:mune.ted by ‘meens of aJ.um:.nmn shields. Opera't::.ng tme now runs about 1100 deyse’

“’"’””The"‘piping -of*- ~the~£ue1wgasa¢as smpl:.f:.ed. o

Worf: i‘or 1940,

i .

1) Instella:bion of a modern ges prehea.ter wlth turbulent blow, and of' '

~U ’cubes connected in sern.es. .

2) Improvement of towers by 1ns’calla.t10n oi‘ modern bottoms 'bo improve

', eff101ency and secure sharper separe.tion of d:l.s‘b111a}:es.

3) Further: emperimenta:bion to prolong lli‘e of water condensers.

B b)\C ﬁ'separa‘bor dmstilla.t:wn- el .'—"?"-1 =

» onrk in 1989:
e

" Both :|.nstellata.ons “Were g;:.ven a. comple'be overhaul:mg.

"_West (eso days of opera:bion), to‘bal throug;hput 1 2435000 tons

Ea.st (1036 de.ys of opere.t:.on) , total 'hhroughput 2 155 000 tons

. No' s:.gns “of: corros:mn or. erosa.oi’i"were found. on s.ny of the parts exam:.ned
_and 'hhe hea:h excheng;ers, condensers and coolers were a.ll r:.gh‘lu An illumlna'b:.on

"'by mesobhor:wm of the f:.rst and hottest U pn.pes of the gas preheater, maﬁe of

: Sz mater;al,"‘.revealed tha ”‘n sane places the wall 'l:l:n.clmess of the bottom

_ ad ‘been reduced from the origmal 8 mm. :

RES

Nav bends were

. ttaohed a.t these plaees. ,"



(Pege T3 Contd )

The coefflclent ofiheat. tra.nsfer at the gas prehes.ter and hea.t excha.nger

i

remsa.ned uniformly sahsfactory throughout the operatlng per:.od e.nd S0 Wes

xthe qual:.ty ‘of the product.

In one ‘of ’che 1nstalla.t10ns there was & fract:.onal condensa.tlon oi‘ the .

’_A middle oile In the 1:|.ghter fra.chon ere the ‘more va.luable phanols s that .

ere. obta.:.ned in: the ca.ust:.c-soda de-phenol:.z:x.ng opera.tion. S

.
Work for 1060: " T -i»;;;_;;,;g_; —
' 1) Replac:.ng Sz tublng in the f:l.rst sect:.on of the gas prehea.ter m'hh Ns.

2) mcper:.ments mth enameled elbows in- 'Lhe 1cwer bends of the. U p:.pe of -

“the flrst_ sechqn,. R S
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ork: in 1939 | S s

The load limit of the_concen'tra.t:.on mlls, w:.th adequately fine grinding,

is a.‘boutSG tons ——per hour for the large-sizedv outf:.'bs s. a.ndrabout 15 tons per

hour for the smell ones: (as delivered, 75/ TBK (solld?), 2‘5‘7011) As the
RN ’
'bhroughput 1ncreases the degree of fineness drops re.p:.dly. ;

S

L Itis poss:.ble, by e constant mek:.ng up. of the losses suffered by the

_Y:Lgrmder »bod:;es a'b certam 1ntervels, to keep ’che grmdlng efi‘:.c:.ency, a.nd 8o

also the fmenese of the coal paste, a.t a: h:Lgh degree of um.forml'by., . 7'

‘ The iron losses due ‘bo ‘the abras:Lon suffe /ed by the gr:n.nder bod:.es '

amount “to about 0.//kg. per ton -of dry stock.

Ow:.ng to the surprls:.ngly large amount of vwear observed in a. la.rgelmlll
'equ:.pp\'d w:.th be.ffles 1'!; was declded to try out a new design, with e square
opemng in the concentra.tlng pla.'bes as a dev:.ce to equallze 'bhe cherge.%L%
\V. oo (Sugge‘sted 1mgrovemex{ts o overcome stresses suffered in menge.nese-ste

- r.—mbm,.r it A

a plates due 't0. po\md:,ng act:.on. oo etc.) o o0

R The ei‘fect:.veness of the magneta.c separator dev:.ce dns’called before

bvthé oscille.tlng screens was *t;he obgect of severa.l months' experlmente;b:.on. e

: i: removes a'b 1east 50% of the iron present in the paete- wha.t remaine
‘ cons:.s‘bs almost exclus:.vely of part:.cles of mmute s:Lze - short, f:me 'bhreads

o e.nd fle.kes, \a.lso granules -of magnetlte, WhJ.Ch are no’c likely ‘to do so mueb

dame.ge.

The osc:.llating screens are 1oa.ded m‘bh a full charge of‘ 50 cu.m. oi‘

PR i !

"_"paste per hour. W:.th the November pe.ste throughput whn.oh reached —176 cu.m.,'

the%lant opera.ted vnthout reserve cape.c:.:by._ The avera.ge length of tme the

o screen tens:.on held we.s 10 monthe.

l

e . (Reference to e ple.n'b f‘lre)




w(Pa:ge 74 co'nbd.)

Work for 1940
1) Installa:b:.on of a. centra.l conneotion for conveyance of coal.
2) Installa:blon of ‘a new. type of concentratlon outfi'l:. :

: 3) Ehtper:.men'ba.tlon on electromag;net:.c removal of 1ron from dry coal, .

behind the proportlona’c:mg scale. B S R ';,_ R .

e :
1940 progects for completion and further develoPment of 1ow-pressure operat:.on.;-

1) Project i‘or e.n 111:h bat'bery of fv.rnaces in the res:.due-processing opere.t:.on..

2) Transfer 'bo the hydrogena.tion e.ree. of 'l'he eqmpmen‘b for ca.ust:.c:.zat:.on

oi‘ the ma:berla.l used for pur:.fylng bo:.ler-feed wa:l:er. T e ..

N e . IR

3) Plant to obta:.n phenols from tar m:.ddle 011 e.fter 'bhe ca.ustlc-soda

—_—

opere.tlon. S

—i

4) Pla.nt to obtain phenols from phenol-mch water mth hea.vy ge.sol:.ne

(reple.cing the expensuve " ’J:r:.verfahren“ (tr:.-process )).
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(Drawing opposite page 75)
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Test I.ay-Out for Bydr 5ena.tion

De—waxing of low-tempere.tute hydrogenation residue with propane

Propane recovery

ZOndens - Condenser )
Ka.ltpropan-Err.euger et YCo_iIi propane product
‘Kompressor | - e e »‘bvmvﬁi-essér ,' .
Propé#fAbﬁeiBér' . / - Ptopana separa:hor

ND P B - I.owPressure

) _ S ~“"~‘»—- - »ymgh press;.u:e

wasdhpropgp‘ SR Sorubber‘ pro;)ane

Réhpfo&pkt - ' _Rew produot *’“—/

WVRthprod." . Tank - Tank for rew prod.
".'Pr'oban-Tank} ] v Wropm tenk | .

Aufheizer '—:':T% - '-; . Heaber

i L

_'Vorkuhler _ - Pre-cooler H‘. S
: Ipaungs?Zw Behflter X - _Intem. solutiom. storage tank
'VerdampfzS-Kuhler - Chzller _ S :
"-Krista.ll Paraffm-Vorre.tsbehalter " - stotage ta.nk for cryst. pa.ra.t‘f..
Drehfilter I (Ilnper:lal) . - ’Imperial rotary futer I ',
_'Aui‘schlamxmgs-Bah.x'g #___;, - h F:xlter-oake tank el
‘Drehfilter II (Imperial) | - »Imperial rotary ﬁlter II
F:.ltrat—Tank : - '_Tank for letrate T
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Tec}mi‘ozﬁﬂ‘?werimen’cation
B

I. De-wamng of low-temperature lwdrogena:b:.on 8 Jgarator residue

1) With dichlorodthane - N v*,'j}' )
 Work, in 1959¢ ’
“The - exper:.men'bal equ:.pment for de-wa:d.ng the residue from ﬁte low-

' —

'l:empers:imre sepa.rator was’ 1n opere.tion up 'l:o 'bhe f:.rst part of April 1939.

,__;“-—‘

It was: aesigned to prov-lde a s:mple method of preparing lergen quanfzﬁ:j.es
'of.' pa.ra.fﬁn, Diesel oil and lubr:.ca.nts and 'l:o determne the uta.la.zabxhiry
_of these products by ple.cmg ﬂuem in ‘the ha.nds of consumers. '

The Heclnnmm lubr:. ca.t:.ng-o:.l distillation outf:.t wh:.dm had not ye‘h

between D:.esel oil II, splndle 011 a.nd lu'br:.cat:.ng o:.l ai‘ter severe.'l. addlt:.onal‘j
plates had been 1nsta.11ed. »

— e

.-2) De-we.x:mg with Rropane T

ﬂa)MﬂLuuemws, j;ggh"7ge~jf IR

Work :Ln 1939-

..................... e

It was shown, by’ the sme.ll-sca.le tests mth Jche de-wmng of propane, :

‘ to obta.:m an aged parai’fln from. the residue from the 1ow-teﬁs‘p”e“f'a.ture hydrogena.—."
t:.on separe.tor, that the i‘ollmnng ccnd:.‘b:.ons have 'bo be observed 1f a para.i‘f:.n.

'uhhzable for ohtannmg fa.tty-e.c:.d is to result- .

) The emount of fllter aid added to 1mprove ﬁle qual:.‘l:y of the paraff:.n :

i and the flltra.tlon ei'f:.clency has 'bo be O. 5°7 of‘ the sald residue =

— -

requlres 2 'lwro-stage operation.

3) Ai'ter the paraff:m he.s been trea‘bed tvuce with propane 11: has to be o
separated as. follows by distzlla.t:.en- 0.107 oy prellmnary paraffin run to SR

ractloh represen’unﬂ' the

separate 'bhe 1dw-bo1ling constltuents‘ 40-95/9, ma.‘l.

RESTRICTED



~RESTRICTED
%Eoon’bdoz' T ' '-""“_’ o ’

rinished par&fﬂn; and 95-100%, a residus whioh oontains the fnter ald and
'uhioh 1s again added to the utarting material ° ‘

7 4) Tho pa.r&ffin distillation ‘causes the reaidue to begome ernriohed :ln
| substanoes wh:loh repla.oe the- filter aid and make auperﬂuous any repairing of
rpu-a.flow 108868. ‘Por Zeitz de-vmd.ng the saving thereby effeoted amounta to-

80 tons a year of pa.ra.flow, or RM.. 240,000.00.—= ,

’ ‘5) Re-refini.ng with Tonsil a.nd almimm ohhride..
: Worke for 1940;

alunimm chloride and Tons:ll. -

Tea'ba for procesaing Austrian petroleun. - L '-'f-’:"

Detennination oﬂr eauaea of foulixg of regenera'bor and oatalyat in low- P

tanperatm-e hydrogenation. ’ ' o ~ & s .ﬁ,’i e

&'peri.ments m replae:l.ng propane with propylene-cmtaimng propane fran -
Fisehar synthesis.
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b) E oalo oxperimonta .

deocisive faotors 1n dotomining 'bhe ohoi.oo of de-fwa:d.ng a.gentg
Sui‘babil:l.ty as a hydrogena.’bing product; ‘
Reduotion in 1oases under chilling, due to oooli.ng by expansion;
- -‘,Grea.ter speed of ﬁIh'a.tion. . : y ' LT
The propane do-fua::lng px‘ocess resolves i‘!aelf into three. stagesp

1) Solutlon (oontinnouo)

:i.‘.zo residue (plua f‘uter aid) is thoroughly nﬁ.xed with 1iquid propaue
after being heated to 65°c. ilhe resulting solution is first tooled down to
38°c. with water and pla.oed m ao—onnad hot-solubion tanlcs

1. 2) Wex deitation—{non—oonﬁnuous) e Ca
" e solu‘tion is odoled in the chiller, batoh by batch, dowf_ﬁ «409 c..

_ 'by di.reot propa.ne erva.pore.tion, -and stored in the filter charge tonk. To make

» up the propa.ne loss 'bhero iz’ a.dded during the oooling prooess liquid propane
C. pre-oooled :.n a apeo:lal tank equ.ipped 'lrith :.'la own wapora.tor. For equa.liaing
- the tenperature of the- ga.s paaaing off -and 'bhe liquid cming in, a hea:l:

ezohanger is .tnste.lled a'bove ﬂxe chiller. L

3) Filtration (oontinuaue) T - ;;H;_' B R R

EE :me paraff:.n is aepw:?ed from tha oold mixhn'e in a ro‘bary ﬁl‘ber and
-‘washed with cnld liquid propane. It is naxt re-w/orked into A.pas%rmth propane
'and agam f:lltered to remave ﬂm remaining 011. Ihe pam.f;‘fin-and 'l:he ﬁltrato

~are freed of propane in ﬂaahers and them pass. to the diatilling a.nd ref:.ni.ng

Fat

outfits. for ftn'ther proeessing. R o 'T‘-‘,‘j-' e
‘ mo props.ne ges passing off from all parts or the outt‘i.t is oompreased

'Vand oanea bank mto the oyole vla the propana tank R -' e
S ﬂhe outf.tt built for do-mudng of 1.5 tcms of residue an hour was put

:lnto oyeration rran about the beg.nni.ng of,mne, and :ln sevm'a.‘l trj.a.‘.l. per.toda

P- R.T ﬂ pd
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: has oome oloae 'I:o what was oxpeotod-in throughput a.nd in quality of product.
_The experienoe thereby gained, whfc’l‘:‘ was utilized for the Zoit:

" plant,msy be aummerized as followss

‘ It is a flmdmental requirenant for e satiafa,otory porfom&noe of the
: :prooeaa, tha:b the praaoribed tanpera:hxres and presauree be most rigorously
,Adhered %o, espeoia.lly during the , £11 tration. '

j——

fme formation o.t‘ anﬂ-oryatal-foming nuole:l during ﬁxo prepa.ratzom

-

and prooeaaing of ﬂm aolutlon mst be premted; these nuclei may be d{w to
the moietm'e-content of' the pmpane, to incanpleteness of solutlon, or to loce:l
vcooling. '

Wax orystals in mpmion muat be proteoted agauut mechanioa.l destruc-

"."“'bion, which may for :lnatance be oaused uhen the nass is pumped by a mul'u-stage '
centrifngal pump. T '

S Since ﬂze prec:lpitated wax tends. to set‘ble, same way should be dev:i.sed
: to keep up a conti.mous a.gitation in the storage tower and in the ﬁlter — )

ﬂhe mode of operatian of the -level mdicatou and regulators should be
sul ted to the 5peod.al requ:i.ranents of the prooess. o S ‘_

‘ Sinoe on aocount of the serioua dift‘ioxﬂ.ﬁea encoun'bored it has 8o - 7
far been possible to: darry out ﬂze propane process in the 1arge~scale test '
_outﬁt only in short pariods of \operation, the experiments should be co.ntmued
for the purpose of 1mpro~v1ng the 1nstallation to the point where operationn

_can ba carri.ed on smoomy and vdthout intermption.
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Obteining Fhenol by Hot-Water Process

-‘Pl}en°1_llékltige§ o - - aii oontgii:_l.ng phenol

‘Vorheizg:r‘ o . s Preheater -

mac{mr e e - Mjixer .

_ Scheidemae_c_i;e"l R Separator',m'
plienolhaltiges Wasser - - " Fhenoleted water
cEiRe 0L guiler
Robphemtl®l - Raw ,pheu:;ol'
A»W_'ase,erh'ei_sle,‘uf ’ il -'Wéﬁ;b_,éé:._d.i:c’.ﬂ,t.__
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~‘Produeticn of ammonia from phenolioc water

me oonatruetien plans and oaloule.ﬁ.on data- for a lerse-seale plant

'to obtain ammonia and hydrogen enlfide from the phenol-ridx waters in tb.e
hydrogenation prooeea. by the direct-steam method, were based eubetanti.e.lly '
on- the e@ermeete oarried out as early as the firet part of‘ the year in
Leum and nuls by Dre Bahr's teet group. 1he only uneettlod qneetion was _
or uha.t ma.tene.l to build the heet-exohe.nge unit for treeh and de-aera.ted
phenolie water. Obsenatione at the Huls p].ant shmd ~that eorroeion would'
be e eerloue problem. ‘To. aeoertain whether oorrosion trouble waa to be

. expeoted also with the Leuna we.ter, the teet oolumn inne 820 was put 1n

operation egain 1n July with eepa.rator water from the 5058 ges-phe.ee :"eaetore,.,

and 3 heat-exohange tuhee, ot wrought iron, cast iron, end chromium eteel, i
were :lnetalled :Ln pa.ra.nol-

: Arter about 1200 hours' operation the teei: wag stopped and ﬂ:e tubes
were eut away, ‘end the chromi.\m-eteel ami ceet-iron ones 'nere found to have
no eorresion, vhile the wrought—iron tuhe m badly oorroded 1n apots, on
the de-a.ere.ted water éide.‘ In contrast: with this, it 18 Botewartay thet
the cm-mim steel at the al1s ple.'nt had shown an extraordinary eanount of
corroe;on aftex' only a bnef period of epere.tien. w‘hich Iﬁild sem to indicete |

that the I.euno. water ia far less oorreeive. )

AN P

3
-

1) Sulﬁ.de-aolution groeeu.

tmere m a ocm.tinue.ti.on of ﬂxe le.rge-eeele experimentation begun
1n 1938 for ﬁxe extraetion of middle oil with ‘sodium sulfide aolution. : '.lhe
agitetor method was reple.oed by an extre.otion column equi.pped with Raschig
rings end mi:d.ng eeus, the yi.eld frm~uhielz, when middle oi.l fran ﬂze coal

i} Sttt a_u
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(Page 77 con 2 o

eepare.tor was used, was 40-507% of the usable phenole preeent in the middle
oil; this was in line with the reeulte ef the mall_-ecale ‘beete previously
‘effeoteci_. An ettmpﬁies=eleo—ned€ to“increase the yield still more by
directing a jet of stean into the “yapor sEg gas .contents of the colum o :
ohurn them up=sbut without much success. ‘The phenol yield so far achieved
;may be said tb repreeant the ma:d.mm obteinable in a _e_i_n&_e_ ste.ge of/
ee:traotion. It 1e likely that a further inoreaee can be brought abouty
y

through the introduction of & multl-ete.ge comterﬂow method end byi- the uge

R

ot' a middle 0il frection ricmer in phenol.

. A euzdy of the test dete ehowed tha:b the eulfide-eolution proceee ie

‘able‘r-under the ‘beet“e"o“nﬂitiens, €6 achiove the econany which the cauetio-
soda eounterflaw method does, even when the le.tter has the advantegee of
multi.-etage cotmterflow a.nd of the use of a ti.eher middle o:u. fraction. '
Against 1t, on. the other hand, ‘ere. :!.te hig,h inatallation eoet, the difficulty
of - obtain.ing the me.teri.ale, ‘and ﬁxe r:.ek nhich hydrogen eulfide invol';ere—. -
The experimentation wae diecmtinued in ney 1939 and use wa.e made of the
outﬁ.t whereby phemol is obtained hy the oaueuc-eoda cmmterﬂow method. ~_
2) Hot wnterlgroeeée. } S « ‘, ‘
Aocerding to inis meﬂzod, oil containing phem:l is eubjeoted ‘bo'
extraetlon with water at about zso° undar (?) a'tzn. preseure. At 2500
'lmter d:lssolvee phenele out of ﬁxe oil and, ‘as e. reeult of ehillingj—a-e- :
preeipite.tee then as rem phenol oil » eftew the eeparation of 1he de-phenol:lzod
oil. ‘The water etill weakly phenolio, 'I:hem passes back into the cyele. L
'Ihe ﬁ-aeticm betweesn 180 end 210° :I.s diet‘illed out e.nd 1e then di.eeelved in o
caustic soda eolution 1:0T remove the neutral o'.i.l. ) By earbonization of jihe

phenelete eoluti.on the phenols are separated 1n a. !‘om practie&llyfree o:t -
neutpal oil and by re—distilla.tion are _obtained freo of wa:bar. a




—a

o w?&t@m?...

, .Qéx\mS&_ o ¢ aueweusbor |

RE""
|
1
|
B
L——*——%———
- . . T . . l-".'" e Lo ,.‘ )
- ' . . B
1
|
{
|
.|

p———

.'—_}._;._'_._- -
. R T :
+ : i’ : 1

, V

TG/ =TS OGO N (WD R BURTROTY

1N~ |

aed -

oy o . |



. (Drawing opposite gagle 8) -

Obteining Phenol by Caustic-Soda Process:

. : . N . i} K V
A=Mitteld : ce - A middle oil

’ 'regemeriert‘e:l!atronlauge'  — Regenex:é.f,ed caustic soda.

. - v [J——
" Fhenolwasser. 3 ' " == _:—Fhenol m_n?er ,

2o
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In September an extra.otion pla.nt érected in Building 803X for o hourly
througxput of 9 ou. me of middle oil frm the ooal separe‘!:or was put into
operation. The phenol= oil yroduoed was prooessed elsewhere. .

The extre.ot.'l.on unit m in opera.tion vrithout a:ny parti.oularly long ‘

in‘berruptions \mi;il the end of June and its throughput was in all about

36,000 tons of mi&&le 611, the rew phenol oil production being. aboue 2,466 tons
Analytical oaloula.t:.ons showed the conbent of pure phenol fraction 180-210° :
to be ebout 500 tons ». eui it m found possible to increase ﬁ;e productiou

of this fraohon from the origine.lly planned 75 tons a month' to a mo:l:lmm

of 150. L '_,.F_‘ R

W

g wﬂhe installa.ﬁon m oomparetively emple . operate and it worked .
ﬁ'om the outset with no interruptione worth menh.oning- . The a:nti.c:i.pa.ti.on
hed: been that puttlng :m a. mulﬁste.ge counterflow extra.ction arrangement to

. replaoe,ﬁxe_ead.sting eingle-stage procees would presumebly he.ve meant a

ing_ly dia oon'l:inued a.'l: 'bhe emLof;June.__'

doulbling of- the y:.eld of phenol without any substmtial increase in stean R "5.
emmmptiom am ecanomy test, however, based on ‘bh:.e favorable aestmpt:.on.
ahawed the hot-wa'ber process to be considerebly more expensive to opere.te

then e:.ther 1he| 8ulf1de or~4he ceuetio-soda process. The. tests were e.ccorﬂ-
"

3) Ce.ustio-soda process. ,

o By thi.e precess ﬁxe phenole are ext:racted from ﬂze oils cmteining

them, by meens: of a 10% oanstic—sode aolution. at’ ord:.nary ten@er&ture, :

the phemole:l:e liquor formed is .saturated mth coz s mth the result 'chat the

diasolved phenols are separated out. The resulti.ng carbonate liquor 1e

oa.usti.oized with Time and then ratu.rned to the extraction outt‘:lt. '

Large-eoale experi.ments oonducted in 1937 hed ehown that substentiel'

quantiﬁes of valueble pehnols oe.n be obta:.ned 'by 'l;ma method frcm phenolic )
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hwdrogone.tion zﬁpnoduote. Those tosts were then diaomtinued, for the reaaon»'
that the. ou'l:t‘it was required for Dr. Bohr's eulfide prooeee, at tha.tﬁ.me :
deemed more advantageous.v ‘The oaueﬁo-soda. prooeee wos meanwhile developed,'
furtheern a lebore.tory eoale, end it was i‘ound that ﬂxe emount of eolutlon
‘per ton of phenol required by eocnomy oonsiderations oan be eubetantielly oo
, x'eduoed by performing the extra.otion opera.tion with oauetio oode, in oounter-
flom me process ‘bherea.fter seeinsd so promieing that further investigationv
seemed called i‘or, mth a new large-scale test, end the outf.‘it was rebuilt
‘withthatmview. o - o

e As indioatod on the aecanpanying dram.ng, the Me 906x ea:tre.otion ou'l:fit K
ooneiste‘ eeeenﬁally of -6-mixors- e.nd their~oorresponding eeparationmmeels. .~‘
In mixers 2, 5 .and 4, the oounterﬂow exbra.o*bion of solution a.nd oil tekes ,
‘place: in three eteps ; in mixere 5 and 6 the de-phenolized oil is subjected to
'a. z-stage weshing with water (e.g., phemolio waste water) in oomterﬂow.
remove the remaining Na(ﬂ. In mixer 1 the oil to be de-phenoliaed ie eubjeoted _“
"to treatment to cause the gase“nrsaoned themin (C0p, nzs) o' canbine with
':'the 'neakly elke.line mh nter. ‘me , mixers- ueed for solution and. oil are ihe.t
are l:nown as oririce-mixera fitted with bai‘fle plates, ‘while in the cago oi‘ :
" water end oil the ‘mixture is efreoted by meens of a. centrifugal punp.

o ‘e inata.lla.tion was. put into, operation ab ﬁxe ‘end_of May; with. an hourly
‘ft“hroughpu‘l: of 4 'l:o 6 cu. m. “of middle oil i‘rom the ooel-mrnaoe separator, -
_ and the resul‘be e.ohievved in a senee of teste carried on up to August 1, »mt
; far to don.firm ﬂle favorable ones. i:h&lahoratory experiments had given.- he
quantity of 10}’ oamtio-eoda solution employed was on the e.verage 157 by weighf;
Cof the oil throughplrh. T ; o

The yield of rew phenol oil obta.ined was 5.4’ .

RE&LR“*Eﬁn
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' “Ine more veluable phenols'or b;p.180-210° were seloctively dissolved
,.'out of the oil by tho caustic-soda counterflow proeeas.
" The y'leld of low-boiling phemols was 3% 'by wolght of the middle-oil
‘ oharge._ 'me fraction ocnsiated of oarbolic aoid, 30—40%, ereSols, 50-80%;
"-:quenols, about 10%; and neutral oil 1658 than 1%. The caustic-soda require-
'ment was on the averaée 6 tons of the 10% olution per ton’ of 180—210° phenol
oil frac‘bion. 7 3
Ai‘ter the washing with 5-107 of phenol wmater the de-phenolized on was

found entirely free of’ caustio aoda. An. exhaustive verifiea.’cion ahcwed it to

v

.be enti.rely satisfa.otory for use as a gas-phe.se m;jection ;g uot.

Upon conclusion of the large-soale eu:peri.mantation the test outfi.t was
-developed to the point uhere it could be adapted to tha increasing requirement
of phernol, .i‘o.r en. ouiput ‘of '400 tons a month of phenol oil (fraction 180-210°)‘
and :.t was put in opera.'bion e.t thewnd of August. L o ]

K Since the beginning -of Novanber,_nomal middle oi.l has been reple.ced, - ‘
ffor ﬁxe ti.me 'beu.ng, ﬁw.uh a lighter produot obtained by !.‘ra.ct:.cui;l condensa-., :

" tien, oonstituting. abom—; 40% of a1l the middle oi.l, the advantage of th;s

replaoement being ’chat a raw phenol oil particularly n.oh in valuable phenols

,‘ oan bevs0 obta.med with a 1esser expendi'bure of soluﬁon. Ihe separate

-'processi.ng oi.‘ 'me 1n.ght cmd.ensa.te is hcwever praotlcable on].y as 1ong as not »

"33:1 ‘bhuia.lizable phenols ccmtained in +the. m;.ddle 011 have to 'be su‘bjeoted

JR— e —— R

.to eu:traetion."_/'; el . S '_
'J.'he raw phenol oi.]. sepa.re.ted from ﬂle phenolate liquor ’by oarbom.za.tion ;
in Me 288 has to be glven ano'hher car‘t{pnization to thoroughly frea it from

the last traces of' solution, a.fter wh:.ch 1t can without diff:.culty b.e

frac'hzonated in non-oonhnuous va.ouun stills.
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IV. Phenol-oil distilla.tien.

_ . To p:rovide eomputa.tion data :Lt was found neoessery, before the new

» -distilhng wnit was put into" opera:bion, to prepare a phenol-oil res:.due

| wnnasyonhng to the product ylelded in. ﬁ:.e new dietllling onti‘it Me 950.

For this purpose an already e:d.sting experimental pi.pe-still 1nsta11e.tion

" was, rebuilt and was anployed, h'em September on, _for 'bhe separs.uen of raw
phenol. oil t‘ran extx‘aet:.on unit Me 906X. A _

' The dietille.tion teets ‘are still in érogress, b_a.d oorrosion he.ving

developed i.n the outi'it bui],t of ordinery iron. Among other plaoes, corrosion

ehowed in spots vmere, judging from the results of the earli.er tes-bs on the !

materi@uqh damege wa.é net to be eu:peoted. (m the basie oi‘ the new findings,

it was i‘eund t"at there was eull tlme to ma.ke some ohanges as regarde ﬁxe

materiels to/be used in the la.rge-seale 1nsta.11ation now in oourse of oonstruo-

tion. K B .

; o . o

It is eJ.so to be. detemined, in the experimente.l distlllation ontﬁt,

whether it is possible, in a lateral ooltmm, to make a étechni:cally pure
earbolie a.eid sut from a mixture of phenel, eresol and gteam..  If ﬁlis test
preves suceessful, a la.tere.l colunm for ﬂxe productlon of ea.rbohe e.cid will

be instelled also on the mein outfit. B
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(Meneging personnel listed)jv
Work in 1939; : ’ *'»_; "
In additlon to ple.nt enaﬂ.yses the following wes domes
| _1) )lost fs.vorable reoovery of elurx'y fran low-tenperature-hydrogene.tion- .
‘lubrieating-oil-reﬁninngas found to be distillatian of residues af'ter their
"neutralization with lime wi.thn roooverioes &S high a8, 90%. o '

T 2) By mean.e of addition of minute ‘traces oi‘ Oppanol of ve.rioue molecular
sizee the vlsooeity index of ﬂze low-tanperatwe—hydrogenetxon—lubrioating-oil -
could ‘be meterie.lly improved. Stebility under heat was not adeque:be, huwever.
Cmti.nuous operation of e lubricat:.ng oil a.t higher temperaturee, jhose '

: vieooeity index had’ been improved with Oppanol, showed 1t not to be suffiodently

pa

ete.ble .

.

B » 3) Fre.ct:.ona’c:.on of.‘ parai‘fin wax, fron the 1orw-temperatm‘e—hydrogenatmn,
;ln vaouum by means of a Withmrth-cd#\;ﬁiiﬁas carried out for purposes of

) gainlng de:l:a for e le.rge scale pera.ﬁ‘in distilla.tion plent._
- 4) Sena:.tivity of pour point and low tanperature f:lltre,tion oharaoteristiea

of low-temperature-hydrogenetion-nieeel-fuels to pa.reflow and PGV (Polyvinyloleate).‘
‘The lowering of ﬂae pour point wag, more eppreoie.ble m.ﬁx POV than with Paraflow - . :

L

eltho\xéh both products Oould be. used. me“improvemecnt of the low temperature

'filtre.tim oha.raoter:.stiea through e. fuel filter of a Dieeel engine was- however

'considerably lees affected thereby the.n the pour pointe. P

F“—'—_"*‘

5) 'I.'eets to establish PVO as etandard fluid for oallbre.tign of . Vlecoaimetere
s . . . : . e
‘athigh viscoeities. R ~_‘ '

pvo in pure oondition, or when mixed wnh pera.ffin-oil 4o desired

gl

viseosity, showed eoneta.nt visooeity so thet it is suitable for oalibration :
‘ purposes because of its high viscosity e.nd 11:5 complete traneparemcy.

RESTRICIED
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6) Ipw-temperamre-h,ydrogenation-mesel-ruels were found to be oampletely
oompatible with most other Diesel oils on the market. A o ‘
7) Canparison of. stab:.lity of low—tanperature-hydrogonation-meael-ruols
. with that of ecmnercially available Diesel oils by neans of addition of
"Kogaa_ig. de-temperature-hydrogenat:.on-niesel-fuels ‘are equivalent to
other Diesel oils on the market eud showed mo asphelt-like separations. ’
8) ﬁnpr‘egnatioﬁ of & hyaroganatioa catialyst w th iron sulphate and.
: detemi.nation of 1he degree canbination with oata.lyst and mvestigation of

corrosivenesa duo ‘bo liberation of acide . O

¥ The alkal:. content of- ﬁxe dust from the electro-filter of the
» Winkler coke ("Grude") was definitely sufﬁcient to premt formation of

' i‘ree aoids lmder estima.ted oata‘l.yst conoenﬁ'a'ba.ons. The minera.‘l salt ocmteut

of the ooke dust is Buf‘fioient to reaot oompletely with the 1rcm oontent of
the impregna’bed catalys‘b soﬂ:ha‘b extract:.on with water after impragnati.on can.

no longer ranove iron i‘rom the ca.talyst. , -

of phernol and hydrogem aulfidﬂ_will be 1nvestigated. ‘ ‘ _W”";-—wwr‘- ‘
2) Extamion of testa wi.f.‘x pa.rai’low and FVO to a.ffeot pour point. and low '
temperature ﬁ.ltéring charaoteristioa will molude oomneroially available

Diesel f'uels.
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o) Distillation Group
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Gasoline’-Sepa.rator-Dis”?illa.tion, Ceustic Wash

Gasoline-s eper ator-di );til’lation

p—

Work in 1939: - s

' _Only overhauling and cere!‘ul check:.ng of plant III was ce.rr:u.ed out

elthourh more work had been pla.nned. In the course of this work the pre-

heater tubes wh:.ch were corroded by sulfur con'ba.lning flue w'agzes were rebuilt

and heat:.nr surface reduced. Tubes 1ocated in the so-called ra.dia'ba.on zone

e
t

_were removed. The. combustion chamber was 11ned mth sﬂlimanite (hlg;hest
- tempera‘mre 1450°C ) and combustlon gas a.nd the flue gas| 11nes were equ:.pped'

’wi’ch new- ‘throttles— Thls plant was. equlpped m'bh a new control board fran

; whlch 'both tower - and ‘preheater could be- handled.
NI (Detalls regard:.ng a flre in Unit II) . o
. The preheater .of Unl’c NMmLchecked in 11ne vn.th exper:.ence with Umt I]’
The heatmg surface was reduced by renoval of ‘one path in order to keep flue
gas outlet temperatures sufflolently h:Lgh emd o thereby e.vm.d corrosxon. '..Q,_

Slmlarly the preheater of Unit v wae checked revealmg strong corros:Lon.

Heating surfaoe wes ‘elso reduoed here. . o ' S L

5

SRR, [

. (Details rege.rding wha.t to do in case of" aecldente) o .o o
Av:.atlon gasoline produotlon was 1ncreased ‘at 'bhe expenee of motor
'o'esohne. The increase vras frcm 7500 'hons m Julv “to 17 000_tons in September.

- Fron Septe-nber on 6000 'hons of Dlesel i‘uel were ma.nufactured in. audd:.tmn

there'bo. . - »_ J - ~__jf“ - ;

Work for 1940: PR '
o e (Pomts 1). 2), 3), end 5)dee.1 with, plant detms) e e e

e

4) Preparat:.on of mea.ns for preventx.on of prehee:ber corroslon. L

RESTRICTED



{Page 81 contd.) '
b) Alka.u'vwm
York in wse; < T

‘ Ihree desuli\zrizing tawers were i.nstalled in order to reduoe oonsumpt:.on
of oaust:le. In these t;were the hydrogen sulﬁ.de in raw ge.eoline is sub-
etantially removed by counter-cm'rent pasgsage- of hydrogen sulfide-free
hydrogenation—gas.» Before 'bhese towers were plaeed ‘into operation ‘l:he
hydrogen aulfxde eontent was 20—50 mg. per 100 g. gesoline, whereas ﬂ'xerea.fter
less then 1 mg. of hydrogen-sulﬁde per 100 ge of° gasoline was foun.d. The
, oonsmpt:lom of NaCH (1007 ) per “ton of rérw gasoline deoreesed from 3.28 " kg. in

-Jenua.ry to_ 2.3 kg. in June mnd 14 kg. in November. The ohief advantage of

thi.s oounter-current blowj.ng opera‘bion was that e.fter sepa.ratlon of phemola
_J~

the os.ua’cio eolution oould be brought up to strength end reeyoled for’ further
eaustiowash o ' — ' o

| - ‘ ‘
A gasohne washer was set up- for the 011 oontaining ocmdernaate used for
”washing ‘the waste gas and li.qui.d '{n the absorption ga.soline plantr-*ed.l tra.oes
were thereby reanoved .f.‘rem oomiensa.te wa.ter which (traoes) otherm.se wauld be

entrained in the :uel gas.
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Deprops.nizing and Absorption Gas Separe.tion ’

(Managing personnsl listed) o S

Work in 1939:

’ o o (Deta.ils of plant operation) o o

l\' During ﬂle inspeotion of a oooler in units 887 strong corrosion of
the bi-metallio ‘tubes was: observed a.fte:r a short per:.od of opera.inon. '.!.‘he. )
corrosion ‘may be due trhigh chlorine content of the water of the river
Sa.&'l.e. Fewer operating personnel were required in unit 890 owing to

installation of various automatic oontrols . o

In 'the oourse of inorea.sed produotion of e.viation ga.soline resul tant.

yields of absorption gssoline were separnted into “bottans » e.nd overhead.

The bottoms were added to aviation gasolme while the overhead is. separated
into pentane end & pentane-omtaining butane. It was in this mamer that

it was possible to 1ncrease the produotion of av:.ation gasoline with:.n ‘

des:.red steam pressure.v The present inoreased produotion oould be further

e.ugnented. Beaides, this pernn.tted a olearor piotxn'e as’ to the quant:.ties

of pecntane resulting fran (inoreasea) av:\.a:t:.on ga.soline production. 'An
inoidental benefit of th:.s method of opera.tion was an easing of the load on

-the- e.bsorption ge.soline plant in which nowadays only smell quantities of ,_‘

=4

penta.ne and butane are recyoled. L ’_ e 'f#“’" S L

Work for 1940~

~ - . . v

4 . s

, L An a.dd:.tione.'l depropan‘izing unit ea.pable of handling. 40 oubic meters
shall be built, as at preaent only one um.t is avnilable for each of the

e.viation gasoline» and motor_ _gasoline {plants). .
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,"‘-‘ Tail Gas (Low-Preasure) I

l
-

P .

Page 83

(Managing peraonnel liated) B

Work 5.n 1939s e

To make it poeeible to procsss the whole of the sump-pha.se rich gas
and come up to the required ethane produet:lon of 16,000 tons a year, euita.ble~
oonversions were made 80. that the ccmpressors end the rele.ted gae-reoovm‘y
‘wnits ocould operate in parellel. Both. the a;Lkazid plants also had L) work
nparallel from November 1l on. A load test has shown that a throughput of
15,000 cu. Ee of gas in one of the. outfits is poeei‘ble.‘ - .

The northern alkazid mit ‘was overhauled in the early part of the year.
ICorrosion havl.ng been observed also on the iron tube clusters of” ﬂxe genere.tor

“of the- south unit,. m.ttanpt was. made -in.August.. to. remedy this. conditi.on.by -

'eddlng ersenious acid to'lhe alka.zzd liqu.or (0.8 kg. per Cue m.) It remains‘
) to be seen whether this wlll be suooeesful. : ‘
— In July, a.fter four yee.re' operation, the oolum of gae-reoovery unit
Me 887 hed to be overhe;ied, a.nd “the new unit Me 936.was acoordingly put
. into opera.tion with -the GHE canpressors. T& increase the gae throughput
| improvements were, effeoted in both taj.l gas uniw by the 1nstalla.txon of pre-
coolers behind the oompreasors. ‘The resul‘ta.ng condensate was then conveyed .
“in liquid fom intq the ‘columne AR
In August it ;;w_a: fine.ny posaible to put into, operation the BBC oompressor

'which hed been ordered 1ong previously. It has performed sa.tisfaetorily 80" i‘ar.
" The sorubbing of - the liquid gas nixture from the teil-gas plant with

condensate oonta:.ning a small emount oi‘ oi.l, for i'he removal of the emmonia, .

“"brought smell quantitiee of oil into the 11quefied petroleum gas (Irei‘ogas),
: .tn Jnne 1 eocord:.ngly, on oeoasion of putt:.ng ﬁze Gerle.oh unit into operat:.on,
\means had to 'be oontrived for remonng 'the o0il fran the eondensate by washing




RESTRIATED
(pége 83 cantd.) | S

Advantage was also taken of the overha.uling of tail-gas unit Me 887

'_to instan 8 geries of aubuna.tio regulators.
?work i‘or 1940: ‘

By )

_1) Both allcaz:.d 1nsta11ationa are to be fitted w&th~e.1mnimm tube clusters

in the regeneration u.nit. _
~-2) 'me delivery of a larger-sized canpressor, sdxeduled for 1941, must <

\

RESTPE TFN
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(Drawing opposite,mg‘_a_&il

: -
A

Tail Gas -- Low-Pressure II

-

.. We 5147

Gelrlath ;plent Tor separation of rich gas

/o

Rohgas '

n ' .
Ruckges - _ . -
stu.fenwa}édxer :
.Kom‘iens‘at}

i ——

. Propank.ol'.‘ M
‘ Vorlo'.'x};lerj,
Gas-_’]}pqdmef g
) ﬁ&gh-n'oqkner’ :
Kuhler
Buten
_' Pr‘ope.n“ .

o Agtixa.n i

ﬁ"o’okn.e'jr h

= Raw gas
- Residusl gas

‘Absorber end stripper

- t

-

- _ Condensate ﬂi‘ief

overhead vepor washer

= v.‘_,,(A,;?ﬁ?‘:P.HSB?EEE?W.; ool
Tt pe-e.tfxlahivzerb .
- \JPartial c;ndenger
- Gas 'd?.ier
- vSecox'zd‘-stage ;rapér.drierv_
- : Con&gpsgrv
Y utame:
- Propense

e

RESTRICTED



BEeTOIATE

(Page 84)

Tail Gas (Low-Preeam'e)_ i

(Me.naging peraonnel listed) : R,
‘Work in 1939; o

Ihe new Gerla.oh-model ges separation plant Me 914 was put into opera'la.on
June 3rd. As a departure i‘rom the Linde method, - in this unit the separa.tion
of the ge\ses lighter than coz is effeoted at the beginning by mes.ne of a
multi-stage scrubber the dist;.nguishing fee:bure of whioh is- that.the gaa i ‘
mixture is- sorubbed at the top mth butane: and below with prope.no (see dravzing).

Butene is them obtained in another colum, ‘at the bottan, while the mi xture

of propa.ne &nd ethane issuing a.t the top passes to the neighboring ethans

oolumn, to be separated.‘ The —preesure ma.in‘bained in the m\nti-stage sorub'ber
;1e about 15. a'lzn. and in the other two oo;m 21 atm, Fran the raw gas caning
1n, ‘& pre=cooler separe.tes a mixture of gaaes which, a.fter[ being dried with
sil:.oe. gel, is oonveyed to ﬂxe scrubbers The remain:.ng gas passing out of
the latter ia aorubbad wifh middle oil to obte.m the entra.ined hutane.
Refngera.tion is. eff"eoted by 3 single-stage emmonia cunpressors (:lnoluding
one in reserve). SR EE T \f__‘ o f. o R
‘There ha.s been a change in the ccmpos:o.t:\.on of.‘ ‘bhe rew gas (1n<rease 1n

buta.ne oontenf) since the" matella.tion was planned- operat:.ons ha.ve however
gone eompere.t:.vely emoothly, a.fter a few initia.'l diffic\ﬂ.tles. It is nnw o
‘possible with this’ single plant to prooess the whola of the rid'L gas yielded -
by the gas and sump phase, for whioh the/ two Linde units proved i.neuffioient.'

" The Linde-type gas sepa.rata'mallations remained in operation tmtil
'hhe Gerlad; unit was star‘hedr they were then shut off for an overhauling.

A stone wall has been’ put up to proteot tiw*pipe—bridg&passing Me 91& on —

the eest fram & fire in the Gerla.oh uni .




RESTRICTFD
(page 84 contd)

Work'for 1940,

Inatallation of & dephlegms.tor for the sorubber will make possible an
) inereaae in gas 'bhroughput. '.l‘o get the butane column to opera.te better with
"the given gas oanposition, the 1nata.11ation of a preheater is planned.
' To produce isobutane a. la.rger separating \mit for n- and: isobuta.ne will
"be eracted (to’ produce 16 000 tone a ye_). e

. tPlena are being made for e rapid evp.oua.t:.on of’ the large quant:.t:.es of

e,

iqu.‘..d gas in the Gerlach umt in 'the event of a i‘:.re risk by passing then

into an undergro\md tank of 50 cu.-m. capaoity. .« o

RESTRICTED
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(Drawing opposite page 85) '

Refining of Stnnp-Phasé Rich Ges

‘Rohgas ve- Mo 282 - ‘i;&r:;as_ from Mo 282

f zw\AlEazid-Anlage...- - N To_a._lkaé'id pianf

- Dempf 126”%";5 Tl Stean 120 atm.
Kontektofen - Cat&lyﬁc férnécé

‘Erhitzer . = Heater

‘Whrme-Austauscher . - . Heat exchanger




REQTRICTED

(Page 85)
Pm‘lficat:.on of Rich Ga.s I‘rcm LiQuid-Phase
- Process

(Meneging personnel listed)
Work in 1988

Plant Me 940, planned in 1938 for the prooessing of larger quant:.ties
of liquid-phase r:l.ch gas, was put into. opera.’cion in January, and the smq.‘l.].er ]
test outtit shut down canpletely in May. The unit was heated with steam
wnderi120 atm. pres‘sure fram Me 204; Only one of the two furns.oes charged
with catalyst . conta:.ning iron ox:lde is in opera.tion a.t any one time. The .
operetmg tampera.ture is 300°. _ The :.nm'ease in the sale of ”I‘reibgas"*

(a. liquef:l.ed petroleum ga.e) a.nd in the. ethane requirements ma.de 11: necessary

to take in larger quantities of 1i.qu:.d-phase rich gas, and this was made
poss:.ble by resorting to special s.rrangements in the h:.gh-pressure unit
(1ncreasing the expansion pressure).

. To augment t.he throughput quant:.ties, the gas pre-rei‘ined i_’ﬁxe a.lkaz:.d
pressure washing process was delivered under a pressure of 1.3-1.8 atme By '~
November an :.ncrease to about 6, 000 cu.m. agi hour had been a.chievsd. It was
mth this that thes kuole production of lzqu:.d-phase rieh gas was processed. _-

World.ng up & raw ga.s the:b ecntains a.bout 600-700 mg. oi‘ organic sulﬁzr

per- Cus Mo, the. 1nsta11atlon passes on to- ﬁ194ﬂk&81d plant a gas with only

5-10 mg. Not wbil 10 months had elapsed did- iﬁe ea?ielyst show any weakening.v
 Work for for 1940. B ’ o ‘ |
| -‘A suction device is to be provided for the sa.fe changing oi‘ the oatalyst,

‘en operation otherwise r:.sky owing to. possib:.l:.ty of fire, -
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(Drawing opposite) - . -
Page 86 B

" Gasoline Shipment.

#1to Benstn-Yorladwg ~ - Fomer gesaliue losding iistalletion

Banzinleituggen zur neiien
e Verladung - - Gasoline lines to new 1oad1ng aresa.

Lageplan der Benzin-Verladxmgen ¥ 1;2000 =~ 8ite plan’ or gasoline
. " loeding installation
" . .Scale 11200 m.

Neue Benzin-Verladuﬁg - New gasoline lpagling plant
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Shipment of Gasoline

' (Managing peraonnol liated)

Work in 1939*— _
. As fa.r a3 the shipment of gasolino is eoncerned, quite a num'ber of’*‘

conversions end oha.nges were effected during the year in the storage tanks, ‘
blending outfits and tenk-car filling equ:.pment, in consequenee of the multi- -

plioi'by oi‘ new regulai;:.ons governing pcwer fuels. - :

IS . . -

" As of May 1 the shortage of alcohol in Germany made it necessary- to

-

dlvlde Germany 1nto a northern and & southern zone, in the former only a

blend 01‘»’887 ga.soline and 127 “monopoly sp:.ri.t“ was’ allowed“me?.id in 'l:h'é""_; T
latter only 1eaded-gasol1ne. The octana number of_both had to be at least 74.
‘L'nroughout ‘the oountry there could be used, elong wim a straight gasol:.ne-
benzol ‘fuel, e so-called "super fuel 'f of aibout 78 to 80 octane, consisf::n'zg:’~
_.of the gasoline-benzol blend plus tetraethyl lea.d. T E P _" L

Operations had to be changed to suit these ccnditions.‘ '.Ihe "Erahsfonna.ﬁons‘
were made possmblke w:.thout too gveat expense by the removel of the Leuna
»alcohol-blending outf‘it to the .German G Gasoline Ccmpany's storage plant located
in the northem zons. ' . ' ‘

'.Ehe insta.llation for the tetraethyl»lead—operatlons wes enlarged by the
,erectlon of a blend-injector for s.uto gasol:.ne and of a. ptmp, the storage
possi’b:.l:.t:.es i‘or teh'aethyl lead were correspondingly a.ugmented. o

The le.rge 'banks o.f.‘ 5 000 ou.m. were f:.tted up to raceive south—zone‘~~
‘ga'aoline. With th.e 1ncrease 1n “our aﬁatlon-gasohne productlon’fran 80 000
"to 150,000 tons per annum., the 500 cu.m. tanks used for adding alcohol to |

gasoline wcre liltewise adapted on the lst of April , for the reception of

leaded a.v:.a.tion gasohne. ' " R

RESTP% T‘-’D



(l;age 86 oontd.) .- ~

The terms of ﬂm order for mobiliza'l:ion made 11; necessa.ry to produce
. Diesel oil as a I;SW souroe oi‘ _power. TWO tenks_of 2,-500 cu, me each were
aocordingly ‘provided, and the_loadix;g equ:.pment "des‘iv_gned 8o that the paokag- '
ing could be "l:akeh care of sepé.rat‘sl_; from the gasoline loading. The incre_a_lfé

in production of anati.on gaaoline to - 200,000 tons a year, ooming at the same

time, made it necessary to include a.ltogethar 4 tanks of 2 500 ou.m. as _.

- stora.ge spaoe, in order for produortion no'b to be mterrupted when any trouble

“was experienced with either the packag:.ng or shipping aoti.vities.’ :

Work for 1940- .

Ihe new loading instellation, star*l:ed in July, is to ’be in readinesa

by the beglnmng of 1940.

Ihe ta.nk—truck 1oad1ng installat:.on, sdleduled to be rea.dy this yea:r,

has been .postpqn_ed, and is,to 'be;completed in 1-940.

.
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(Drewing opposite page 87) =

Shipments (tons per month) of
liquefied fuel gas (Treibges)
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Storage end Shipment of Liguid Gas

(Menaging perscmmel listed)

a) Storage of liquid-gas:

' onrk in 1939: .o ,
'.l‘he erection of the 7th and 8th tanks (150 Cu.me ) oompleted tb.e new

underground storage plant. Still “the store.ge i‘acihtz.es leg behind

produc‘blon, and the old-type surfa.ee storage must, especially since the :

outbreak of war, be kept at A decidedly low level. _‘

Present czrcmstancesmake it as yet mpoasible to complete the ethane

stoi'iige PaCLIE B o8y~ s e

-"-Work i‘or 1940-

Ccmpletion of the ethane storage.

b)) 'Sh:v.pment of 11quid ga.sg

" Work in'1939: R S
—_——— .
“J:re:.'b_gas“ The sale of ‘l“his houefied petroleun gas is on the upgrade

‘ a.éain (se¢e graph) . During the ﬁrst hali‘ of the year it was e.i‘fected hy the

lack of fresh supplies of bottless" '.I:’ae \mfavox'ahle tranaport condltlons

(haulage by’ truck) at the outbreak of the war caused 8 demded decline m the

shipments of 11quid gase As ee.rly as Oe'bo‘ber, hdwever, it was possible to

—z_

check th:.s domrward trend and o make up for it by a substnntlally 1ncrea.sed:_;

-
Al

offi c:.ecncy in the packag:.ng operatlons. ‘
o From September on, the se.le of ﬁ:re;bge.s was taken over by the Central

: }
/Minarel Oil Burean in Berlin. Four padce.ging sta.nda were re-erected in the

3

packaging erea. L S ", ,_' .

Propa.ne for 1ndustrial end household use- The[ sele of propane in 1939, :

. 260 tons a mon'bh was. again exceeded by a.‘bou'l: 60%. D:Lffi culti.es expenenced v

i __1n the procurement oi' 1r<m caused a shortage of bottlas. We were 'badly —

"RESTRIG T
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{Page BT ocontde)
behind in deliveries, so that all marketmg activity hed to be suspended '

frcm autumn on. The business done in 500-kg. drums went up e.gain. _-Bwo more
. .

also prev'ided for the bott.hng of buta.ne in Me 928.

“ There was en increase in the shipment o&‘ Iiquid geses in temk trucks and

o L . ! N ‘)

tank cars. T \

In Me 925, owing to the increased demend, Sunde.y work had to-be 1nstituted-

more personnel was, also employed.r ' : ce

_:L'ne bo‘bﬂing plent-in Mum.ch 1ncrea.sed 1ts output to a.bout 43) tons

a m'enth.' Opera.tlons were carried on con’cinuoualy in shifts of 8 t-o 9 hours»

there will he a change to a. 2-shift . "ement in’ 1940. 'I:he Stuttgart pla.nt
is st:.ll under cmstruction. Difficulties he.ve arisen due to dele.ys in the

deliveriee oi‘ the 'I:ranefomer equ:.pment. A th:.rd mstallation is to be erected.

" The s:.te earlier figured on .as Kcnigsberg, has not as yet been. decided._ i

.

\Tork for 1940- S e o -

The makeshift loading equipment for ta.nk ca.rs in Me 928 is being :unproved. .

WTank-car dehveries of butene: to manui‘acturers of engines (bemg planned in

1539) ‘will be und_ertaken at the -fbeg;nmng of 1940. -

RESTRICTT
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[
" Laboratory, Technical Institute eml gine-Testing Room

(Maneging personnel listed)
" Work in 1939: » _
In the la.boretery, ~in eddition- to the researclies carried out on Taw,
: intermediate and ﬁ.nished produote as o necessity for pla.nt eupervision,
i‘urther 1nvestigetions vnth respeet to the final distillation for the .
pare.tion of -hydrocarbon mixtures were started.
.« e ® (Members of research oerried on in colle.borat:.on with
govermnebt agencies, ete.) . . -

“The internel fee,tures “of the” technical* mstitute, orgen:.zed in: 1938

were further developed. o
. For engine tests on motor fuels the ensting tWo CFR u:nite have been )
eugnented by anether I.G. test motor, an I.G. test Diesel with the necessery

measuring dev:.ces ie to be set up sane t:.me th:.s year. :

In e.dditien to the tests made on verious hydrogene.tion products, mde-

renging experimentation wes also effected on- moter fuels of the. organic

di.v:.sion, der:.ved frem the. non-pressure hydroca.rbon synthesis teets, as e.‘l.So'

" on the anti-k:uock velue, ehrinkege in anti-knocic velue end lead eensz.tinty.

. of the ge.solines produoed in the mein lebore.tory's experiments. Anelytioal;

v

i‘uel-product reeeerches were alsc ee.rried out. _ ,—! ------- S

Wox‘k for 1940;

‘ contenplated new plans have been put e.eide, since production spece ha.s

PR

to be the prime cmsideretion in & wer econmw
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: . ) eaprhnent of Eoonomioo R e .

The develomment of processes: i‘or the manu.feoture of lgydrogen from bituminous

=

coal, brown coal, exit gas from the hydrogenation, ooke oven gas- and no.t\u-al gas ‘
have been investigated thdroughly from the technica.l o.nd econamic standpointe “These
new devolopne to have‘been—xrtﬂ;ized for Leuna and for new hydrogenation and nitrogen .
projects. The i‘ollowing procecoea were eapecia.lly investigatedg the Koppera, Vieg B
7de Ln'rgi -procecees, the geaification of coke frau the low-temperature carbonize.tion
of bitmhin'oue coal, the partiol ccmbustion of coke oven gas and eepecially the
proceasing of the- exit ‘gases fran the hydrogene.tion and Fischer planto. Furthermore.

the questions concerned with the e:pansion of the syntheais gas production at Leuna e.nd

v

the change fran ooke to browh coal {power-house-in- ccnnection with low-temperaturew

- oarbonization, desalting of' Grude, monui‘acture of soda) have been subjeoted to

with regard to go.s purifice.tion further licens:.ng of the Alkazid process in

'Gemeny and abroad ‘has been undertaken in connection with the plant and the

Director'a office of SParte I. ' The suli‘oamnonium proeeas for coke oven go.o and
‘hydrogonation water has been :nveotigated a8 to its eoonanics. The Germa.n 1 sulfur
market has’ been eontinuously followed and a.dditional production possibilitiee for _

' sulrur at Leu.na ‘have been mmined. A series of cost calouletions have been made .
- In the phenol field eeonanic questions conoerned with the menufa.cture, odditional .
produotion (outside pnrcha.ses. extraotion of middle ‘0il and tar oil), refining.
‘utilization end’ the: market s:.mtion have been consxdered.

m the field of orgenic products the work oonsisted in mcmasing production

«and deliveries, dispoae.l of by-products, etc., a.nd this was oohieved by cooperation

with the processing plonte and the sales department o£‘ the I.G. o8 well as with '
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govemment departmente and trade orgeniza.tlone. Procurement of raw meteri&lo

the negotiation of oontraets was moluded 1n the duties of the depaztment. SPeeie.l
interest was takerf 1n the use of the Mepasin products as ‘soap eubetitute, textilo
_e.gente and plaotioizerd— The developnent of” oyolohexan;.e, ad:\.pie acid, Luran,
'produot 512, white 0il and toluene fran benxel and metho.nol was followed ' up.

The develogment of craoking and dehydrogenation proeessee for the ma.mxfaeture

of ethylene, propylene, 1eo-butylene and butylene, ‘the manufacture of 88 906, ‘r g2’
frcm 1sobuta.ne, butadiene frem n-butane as- uell as the me.mzfa.oture of polygesoline .
.fran ea.turated e.nd unaa.turated gases was followed from a technieal e.nd eoemxnio -

etandpo:llnt. The necesse.ry preliminary work on contracts we.e earried out throughly

o . TS U . N

and contraots wore negotiated. K B, ] ’ R T

v

The menufaoture of hydrooarbons in its broadest e.speete, the—hydrogenat:.on of

bituminous ooal, brovm conl, tars end natural petroleum, low-tempera.ture carbonizati.on.
'mrthermore, the IJiacher prooeee in its varloue modif:.oe.tiene (a.t ahnospheric pressure,
at elevated pressure,’ mche.el process) and ee.tolytic eracking were comidered es to
the:.r econanice. The experienoe w:lth these eub;jecte of gome .of our men has been
'utilized by the "Relohsstelle fur Wirtsehaftsausbau rur die Minerololplannng im
Rahmen dee Viergs.hresplanes" (Depe.rtment for economic development for planm.ng in

| the petroleum field Seotion of” the four-yeer plan). a.nd, s:’mee the beginnmg of

- the war ’by the Ccmmittee for Hydrogenation, Synthesis and Lew-temperatuxe carbonization.,

RESTRICTED
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vThe purchase of ores for the manufeoture of hydrogenation cata.lysts at
' Leuna and Ludwigshafen and the fixing of the sales pn ce has been undertaken
by the department. . . \

‘oo reques’c of the SOutheast E.u'ope coznmit’cee of‘ the I.G. the techni’cal
' cooperation with the comtries in that area was centralized in the Berlin off:.ce.
An inﬁ‘ens:r.ve study of the posmb:xlines oi‘ development and. oooperation:nth the ‘
Rumani an chanical industry was mxderta.ken 1n May 1939 eoéether w:.th men from
Spe.rte II by - request of . the M:.m.stry of Economcs. At the beginmng of ‘the war

»»»»» the pra.ctlcal cooperati.on mtp Rume.ma.n oompameswas~1noreased by ass:.stlng in -

v ‘the seles of nitrogen plants - 11cens1ng of chenlcel processes, ecquieition of

-‘—J__.,_ - =

—~1n1:erests, etc, By reques’c of the Gema.n M:mis‘a'y of Economics the memberrof

“the’ Russ:.an eoonom.c mss:.on who ere respons1ble for petroleun problems have
been acquainted with 'bhe techm.cs.l status of tne 1ndustry in Germa.ny. As:nstanoe E

- 'was H';-)_rov:':ded'for'negotiations onr_the eonstrue'blon of 1arger hydrogena.tlon plants

. L T e Ay, : "_ X . R "
_in Russias B S : -
N . T . E

The w0rk on the practlcal utlllzata.on of the techn:.cal experience of the

-I.G..in Bra‘zn.l wh:l.ch was started in 1938 ‘hes Deen contlnued.

T
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777 Pilot Plant Work "

Exporimental laboratory including pilot plants

. 'rho following eub,)eote have either been brought to a conolunion or havo

reaohed an advaneed stage of developnentg ' L” . o . S
(l) derogenation—in the sump phase and the liquid pha.ee. L - -

i

'(2) catalytio cracki.ng and hydroforming. .

(3) Ma.nnfacture of extremely knook-resistamt fuele frcm gas fx;a,otiozsfrmn the
: hydrogenati.onf ‘ o
(4) Chlorination of gases (from the hydrogenation) ‘and oils.
""(5) WoFk on: phenol 811 TR '_""7 “
(6) Work on isobutyl oil and amines. o R
) Work on catalyate. |
The following products have been made i.n the pilot pla.nts durin; the course of -
the year- . - . . .
255 tone of polymeriza.te fran isobutylene, delivered to the ET 100 plant.
18 tons of pure isobu'bane for use a.t Leuna. end other I.\,. .plants.
85 tons of n-bute.ne oo mm ‘-“ .-"“' _-" " ,—" " on
1.2 tons of l;enﬁe.he from hydrooe.rbon gae for use at Leuna.
7-410 “tons of a mixture of phenol and oresola from blig oil
_643,tonn".4"‘ n,f“‘n_'ni'ug' o , nm-n'

9.4 tons dilsobutylemine supplied to I.G. Meinkur:
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40 tonﬂ“ of“ crude ootadecylamine supplled to I. G. YTi‘en, dyestui‘i‘ plant,
50 toﬂl’wsol D for the mamzfacture of plast:.c:.zers a.nd for the addition to 808ps.
50 ‘tons of Mesepon N of which 20 tens wete used intemelly, ‘

15 tons of Mesemoll (plasticizers) meinly for I. G. Bitterfeld.
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In aﬂdztion to prenous experiments on raw mater:.a.l for the hydrogenat:.on

plant at Lﬁtzkendorf the hydrogenat:.on of Bohemlan generator tar (367 bo:.ling up

to 380°C., 28% asphalt) in the- sump phese (700 ats, 311 ter reactor) was investlgated
_at the beg;nmng of the year for a shor’c times The produc'(: could be proceesed \
in 2 stages in the sump pha.se at 440-46000. us:.ng molybdenum Grude as catalyst
with a yield of 0il (bolhng up to 350°C) of about, 0. 45 vnth }ugh gas:.flcation. .

Te.r ﬁ'om the lm'r-tanpera.ture carbomzatlon of brown coal (d20 0. 950) ha.s h:s

been processed for a max:unum yleld of Dlesel 01t by de".raxing, solvent extraction

W:.th butane e.nd 802 and pPressure dlstillatlon of the brown coal paraffin Wex. In

’chls way 527 D:Lesel 011 with a cetene no. of 49 has been obtaa.ned. The. experlments

have ’qeen ccncluded. .

—_ ‘—»:[

Work pls.nned for1940 A T _ ST s

Experlments for Lﬁtzkendorf on the manufa.ctu.re or gasollne from mlddle 011

L

(b0111ng up to -3259C) from cracked oil ‘Fegidue. . .



2)

" ecould not be reproduoed at Leuns end further Work ‘had to’ be postponed because

RESTRICTED

Catalytic .Cracking and Hydrofomi’h; '

1) , The work ' on cato.lytle cracking at a.hnospheric pressure with .f‘ixed bed

catalysts which has been started in 1958 in- congunctlcm with Standard 0il has

3). '

8

beén c‘ontinued ‘and systenati‘c studfl/es jw_ere ma.de, with respect to products,

catalysts and process details. Further progress was mede in the nenufacture of
highly active elumina.-sill ca cetelysts. The best cs.tél'yst for automotive

gasdine was found to be a ma.gnes:.um onde-sil:.ca ce,talyst v&n.ch for the ssxne

yield oi‘ gasoline gl‘es"”a better dlstributlon in- the products ylelded as

' compared to synthetlc aluminum smllcate. .

The fe.vora,‘nle results ‘obtained w1th fluid catalytic cra.okmg 1n Amer:.ce.

'
of a shortage of sultable warkers. R Cwewmd
IR
: Catalyt:.c cre.uking of middie 011 under Eressure 15 being carrled outas .

‘A

follcws- E

The mlddle 011 together mth 2 to 10/ of catalyst powder (cheap natur&l

clay) is pe.ssed at 40-100 ats. through a h:ugh pressure co:.]. heated to 450—51000‘

the quant:.ty pe.ssed through the co:.l amounts o up to 20- times the volume of
_the coil. '.Ehe dlstrlbution in the _p_oducts obtaa.ned by thls method is better )
than by other methods._ However, the octene number of. the gasolme 1s lewer by

a.bout 5 octane numbers and. it contams more olef:ms. 'ﬂns process is. at present :
only su:.ted for the manufaoture of autemo'lnve gasol:ne, eeoecially from Kogasin

producte .

B P

The ¢ 59 of gl} molecular getroleum res:.dues (bo:.l:.ng s.t sbout 400°C )

1nto & middle 011 bolllng from 200-40000 ha.s been mvestlgated in two wa.ys.

(e.) V:.sbrealnng at a:lznosPheric pressure with steem a.t 450-490°c with pum:.ce ‘

‘as ca.talyst.» s S -

('b) Pressure dlstillation e.t 5-25 a.ts ‘with 57 Grude as cate.lyst e.t 440-48000. :

YIJ.th both processes 20 to 30"/ of newly formed mlddle oi.l was obte.:med 1n

RESTSE?LD -
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‘a single pass. 'The second process proved to be s1mpler in opere.tion and

b

permi tted thruputs up to 15 kg/l/h. :
‘i)ﬁ g special method for the manui‘acture of hlg,hly knoek ree:.stant gasoline .

was used, nemely, the catalytio_ reform:mg of hlgher boiling gasol:.ne fractions

- in-the presence of | hydro;g_eni(hydroforming)'. The experlments were at fire’t
cerried‘ out in -eocbrdence ﬁﬁf the work of Standard 0il usin‘g "Crzos-Alz(zand

- Mo3-A1203 catalys‘bs,at 10- 30 a'bs. preseure and 500—540°C in the presence of
hydrogen. Several 2— e.nd 4-11ter reactors end one 25-liter reactor were used.,

' Strzught—run gasolme and gasol:.ne from the prellmlnary hydrogene.tlon from

e e

rLeumz. were used as ‘charge suodc. The best results up to now were obts,med mth
‘a molybdernum catalyst. Ga.solme w:Lth an oc'Lane number of 79 was o'btained from :

ne.tura.l petroleum mphtha and gaeohne with an octane number of 82 resulted from

hydrogenatlon gasoline, - 7

‘

Nork plenn ed for 1940- )

Exper:.ments 'm.ll be condueted on the processes which ere smted for. the
manui‘e.cture of av:.atlon ge.eelzne. A 100 lz.t?r pilot pla.nt 'for cata.lytl.c

crackmg mth a f:.xed ‘czrtalyst bed at a.tmospher:.c pressure ehall be put into’

opera'blon “to Obte:m data i'or the demgn of la.rger un:.ts. The_ hydrofomng o
ana.n:.an, Euss1m and hydrogenatlon gesola.ne from dlfferent hydro‘g‘@ne.tlon pIants
shall be mvest:.gated with the _aim to. produce a.v1ation gasol:me. -
Dr. Ka.uﬁnann spent several weeks in the TSA with, our~ contra.ct pe.rtners J.n
the oil 1hdustry -and o'bta:.ned informa.tlon on the:.r exper:.ence end- the technica.l
status of the development oi‘ catalyt:.o ere.ckmg and hydroform:.ng. O '
ALl e@erimental work in ‘the laboratory he.s been concerned With' tne ma.nufaéture

t
of e.ne:b:.on gasoline s1nce the beg:.nn:mg of the wa.r.

RES TF'CT 2
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Manufaoture of Extremely Knoek-Res:.stant Specia.l Fuels
from Fractions of Hydrogenation Ges ”

The onginal projeot to ereet a um.t for the manufaoture of 4000 tons of

isooctane (T 52) per ‘yeer, has been expe.nded to 3 lgrge units for 12-20,000 tons

per year year eacha In the course of the des:.gn work it wes found necessary to

obtain e.dd:.tional ds.ta by several small- e.nd la.rve-scale experiments.

— . —
!

Dehydrogenation oi‘ 1sobutane ‘

SmeJ.l-s cale exper:unents

[

" The precip:.tatlon oatalysts on’ chromum oxide bas:l.s have been eba.ndoned

and a ehee.p technical e.lwunum ondehydra.te coated with chromium sa.lts has been

ueed ‘as basis for catalyst development “worke It was possible to preps.re a7

ep“her:.*al oatelyst ‘of . very great mechanlca.l strength whiéh‘ shall be used 1n the

la.rge-sca.le un:.t 1netead of the carbon ca.talyst.
‘ The ce.talyst experiments are belng con’cmued w:.th special cons:.deratlon of
: .

the effect of t}'ze moisture oontent of buteane. .

» _..,La.ré'e-see.'le experiments :

A slu:.ce-type process weas. chosen as best suited for plant scale operat:.ons{
In a 100-11ter tubula.r reactor experiments were made with a. fixed bed catalyst
-and 8’ s1x hour- cycle of dehydrogenatlon e.nd regenere.tion- regenera.tion of the -
oatalyet was oarr:.ed out in the reactor 1tself and was ei‘feeted by burn:.nu- with
dllu‘be oxygen. '.'L’he results were less successful than the small-scale exper1ments
e.nd ﬁ1e detrmentel effect of mo:.stnre in the feed gas was ascertained. §
v The experiments in the tubular 25-liter reactor showed thet countercurrent
flow is not suitable since the eatelyst 'beglns to dance a.nd dismtewra‘bes. v‘Ih_e

use of-. tubes with larger diameter (80 mm) d1d not show a.ny a.dvente.ges. i '> ‘

Dehydrogenation of n—butane

&nell-soale expenments have been oont:mued to prepare n-butylene for the

RESTR! Ga,@
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reaction takes plaoe in tubule.r ﬁxmaoea with simila.r oa.ta:lyeta as wi't;h isobutme
vbut at somewhat lower temper&tures. A

Polymerization of iso‘butylene L :

Ezperimente.l work was oonducted“ﬁo deoide on - the soleotion of a fixed bed
polymerization process for the T 52 projects. 'l'he small-seale experiments can .
be oconsidered as finished ainoe it was poasible to regenerate the oa.talyst by
meend o—i:'geam. The following eondltions for the remction have been worked out; .
’I‘emperature 80-120°c, pressure 50 ats, cate.lynt‘ preheated teohnical o-phosphor:le
acid on aabestos ‘or rock wool, The reeults of~ smell-acale expg_x:ggents were _
confimed ip tests with the 250-liter ree.ctore. -POIymeriza.tlo;;erimeﬁte?using .'
"liquid hot mineral ac:lds as ca.telyst ina one-stage procese A Bot show e.ny :
.a.dvantages above the ot.her procedures. The two-stage sulfur:.c acid prooess was
ialso investigated on semi-technieal scale but this process, e.leo, did. not have
e.ny a.dve.ntage over the fixed bed procedure. _ oo o I

Experiments on the crs.oking of: tri:lsobutylene have been d:.scontinued beee.use‘_

tnisobuta.ne is now considered as a usei‘f pecial —ﬁz.ei
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Copolymerization
The experlnent; on the mixed polymer:...atlon ‘of iso- ond n-buwlene with a.
fixed bed cate.lyst (ohosphorio acld-asbestos) end also with liquid hot phosphoric
acld conflrmed the results reoelved fran America. It was possible tio..prepare'> a
copolymer:.za.te v.‘mch ai'ter hydrogena.tion had. an octane number of 93-95 &t a |
convers:.on of. 50-60 percent per pass. I‘ur‘Lher development v.'orlc mll not be ocarried

} ou‘b becau'se of the promising elkyle.tlon experlments. . : - e

Al_lle ation

Because of the lowenhconsumptlon of sulfur:v.c acld and the good y191d obta:.ned

only n-butylene was used s the olefln componen’c. Alkylatlon takes ple.ce gt . ;

a.tmospherlc pressure at 0°C, and an olefln—lsobutane ra‘bio 1. 20 vnth a yleld of to‘tal

v&lkyle.te of up to 230% baged on the olef:.n cha.rn'ed. The olefln-lsobute.ne m.).ture

is added as ga.s. The alkyle.te fofmed is nrac’blcally se.turated a.ud contains - up to 86

_of C8. hydrocerbons besxdes a very. small emount of llgh't: ends and hea'vy alkyle.‘be.

'-‘The mein fraction (98-12000) he.s i oc'be.ne mumber of 93-95. A seml-teohnlcal wnit.

H

,of = capacl'by of about 0. 5-0'8 tons of alkylate per de.y is be:.ng started in order to

. test th:Ls procedure on & somewhat 1arger scale.

-

F\lrther experiments on the e.llcylat1on of normal butylene a.t 2-5 ahn. pressure

Isomerlzetlon of n-butane ' Ty ."'. : B
. - ‘ [

It was possible to convert n-buta.ne up o 50% into the- 1so-form m.thout gree.t -

: losses us:.ng; elther a WSg ca‘balyst in ﬂ1e ga.s phase or A1013 in- the l:.quld pha.se.
Durlng h:.s tr:.p to the USA Dr. Kauﬁna.nn fam:.llarlzed himself m.th fhe status

of the development of :.somerlza.tlon.

REST? gED
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chlor:.nation E:periments on Gases and Oils from the the Hydrogenation
R .

Chlorina.tion—in the gas phase » ~—

me sem:.-teohnios.l wmit for the suli‘oehlorination of gaseous perafﬁn
hydrooa.rbons in the presence of shortwa.ve —light ws?s"’stsrted during the second
quarter of the yee.r and it could be- shown that the res.ct;.on prooeeds easlly on
a techmcs.l scéle. _The diffioulties ‘ceused by construct:.on materis.‘ls ‘were over= -‘

Come - by using oersm:.c mater:.als. Ihe unit was built “for the production of 7 tons

——

e and 1 ton ethsnesul.t‘oohlor:.de were made. Irrsdia.tion ws.s carried out by

immers:.ng double wslled quartz tubes nith Here.eus burners ‘near the sides of the

R D

reactors. Osram-low pressure quartz lamps also seem to be suitable. A commero:n.a,l;
unit for 40 +tans per. month is-’oeing pls.nned.
Chl ormation of 011

" The sulfochlor:.ne.t:.on, especlally of Mepssin, was carmed out on a semi-

»technical scale end 1n an exper:.mente.l pla.nt unlt. In the laboratory sulfo-

chl,oriuetion was carr:.ed out w:.th Kogasn.n end var:.ous saturated o:.ls, e.g., products
' ]
from the prel:un:.na.ry hydrogenation and hydrogenated petroleum m"iddle o:.l s e.nd it

was . found that- o:.ls with ‘a high content of parei‘fm hydrocarbons are best su:.ted. -
Seversl select:.ve solvents were fou.nd for the. sepa.rat:.on of the sulfochloride froxn '

unrea.cted hydrocarbons. SOz seems to be ﬁme best for techu:.ca.l purposes. By exbrac-.

tlon w:.th tha.s solvent & sultable rew ma.ter:.al for the Soap 1ndustry (Mersol E)

‘has been made. '

An exper:unental pla.nt tm:.t for sulfochlor:.natz.on has started operations at

the end of April end g:.ves sa.tisi'actory resuits wh:Lch are m 11ne with those .
N
obte.:.ned in small—scale tests. Irradiation was carned out 'by mes.ns of windows and

Hg le.mps arra.nged outside the ree.ctor.. The design dn whloh la.ght ;i.s a.pplied through

¥
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tubes merted into. the sides of the. reaotor hes alao been developed. The 'proceee:lng »
of Mepaein cuu‘ochloride to plaatieizer (ueaamoll) and Mepaain sulfonate (Meaepon N)

b
“The quality of Mesemoll did not quite

" has alco 'been oarried out on a larga' scale.
ree.eh that of the product prepared on eemi-teehnioal sca.le. Meeapon N could be
mede in larger qmntities without difficulties. Saponification of the half-culfcohl.oride
and drying of the sulfonete colution on a ‘roller type drier was oarr:led out without
/speeie.l difﬁculties. The unit produces at precent about 50 tons of. Mesapon N and
. a.bout 20-tons of Mesamoll per- month. _f ‘ v
Larger units for the manufacture of theee products are under construction.

Extensive experimente are being oonducted on-the introduction of Mep&sin colfochloride

1nto the soe.p Andustry. )

Development work :la 'being ca.rr:led out in the laboratory on the" utilization of
deﬁnite Mepasin fraetions as start:.ng nnterie.l for the manufecture of textile agents :
jmth eepecially 1.t‘e.vl'cora.'b],y eurfa.ce-e.ctive propertiee. The ca.lcium and megnesium o

Mepaain sulfonates have became mportant in the menu.feeture of fat-free hard coaps.v

Sulfamidea were made by reb.cting ammonia ‘and. em:lnes with sulﬁchlorination .

'products. The manufacture cf prope.ne sulfamide was" extensive1y~inveetigated.
-

Work planned for 1940: _ '

— e i ¢

Coopere.tion :m planning and’ starting the pla.nt for the sulfochlorination of ’
se.turated gaaeous hydrooa.rbons. \s\xlfochlerine.tion of chlorine.ted hydrooaztons. V
Further developnent work in the pla.sticizer and aulfonate ﬁeld. ('.ooperation 1n
the plenning and ete.rting of pla.nt \m:lte for the sulfochlonna.tiem of o:lls.
Development work an the extructien of sulfochlondes with l:lquid 802.

v .
T
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The recovery of phenols fram oil fractions by extraction with phenol water

can be carried out successfullj et centein definite concentrations. At Leuna

the” eondri::.ons are lmfevox'a.'ble because of the lack of an o:.l ﬁ'e.ctlon rich in
phenol. In'the carbonizat:.on plant Deuben it was’ possible to increase 'c.he .
concentre:blon of phenol in the carbomzatlon water. frcm 8-9 g/1. to 11-12 g/l’”by
mi:dng the water wt'bh a su:.?a.ble “tar fraction. Inthis process the less valuable '
hizh moleculear phenols in the we.ter are: replaoed by the valuable ones end the

phenol removal by means of trieresylphosphate 1s thereby ma.de more econom:.ca.’l..

_The seml-techm.cel concentre.tlon process w:.th subsequent phenol remov&l hae

i
1

. opere.ted for two months.
- AT ____1__—“ : .
The experlments t6 remove 'the neutral 0il from the m:.xture of phenols obtained

"")..

-by the hot wa.'ber pressure process have been continued.” Ex“braction by m'e_ens of

: al:.phe.tlc, 1ow boiling hydroca.roons in con;;unctlon mth 80z a.nd NI-I3 was not
: completely successful. , A’b. 1_ o '_ o o T \

neutral 011} thlS trea'hnent results in ‘bhe concentrat‘lon of the neutral 011 in”

) thLdlstlllate bu,t does not completely Temove the neutra.l 01l from the res:.due. :

TR

“The addlh.on of benz:.dlne to the’ crude—ph‘enol 011 resulted in the forma.tlon o:f”a .'

crystall:.ne benndine-phenol (or cresol) moleculer compound wh:lch is ea511y

seperated end decomposed but ﬂae loss of bemzidine due to solublllty is too 1arge .

v
\ . o~

b0’ meke the, process practlcel. -
" Some quantlta.es of the "hob water oml" obta:med in the hydrogenatlon plan‘t 7
were dist:.lled for. the removal of neutre.l o:.l a.f‘ter redlssolvmg 1n NaOH, 1518 tons
ylelded 410 tons of a mlxture of phenol a.nd cresols.. &ter chang:mg “the, nethod? ‘
of recovery of phenols fran the nuddle 011 to countercurrent extractlon with Neog

~solut10n the result:.ng phenol oil-m we.s elso »worked up, 1439 ~tons y:.elded 643 tons of

“a m:.x'bure of phenol and creeols (phenol 011 MD) In both cases ’che dn.stllla:bes

RFQTP N
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were sent to Leverkusen for the manui‘acture of tanning a.gents. v

The hlghLy.Leld of xylenols in the sepe.ratlon of the phenol 0il initiated
experiments for the:.r reduotlon and demethyle:t:.on. Reduct:.on. could be earriued'
out o over the methanol cate.lyst w:Lth a canversion- of elmost 100}% a.nd 8 yleld of
987 eromat:.cs. ’.Ihe low pr1ce dlfferentlal be’t:ween xylenol a.nd xylene makes
thls process uneccmonucsl. The demethylation mth a- Co-Cr catalyst on & carrler

y:.elded 36% phenol ‘and cresals but also 237 aromatics. The experiments are

being con‘hlnued. ’

Whereas no prellmna.ry pur:.flcatlon vias necessa.ry prior. 'bo the hydrogenatlon :

with e, N:. ce.talyst of RD nhenol oil and SR phenol ‘8 separate punficat:.on step
ms requn.red i‘or crude § oil. Purifz.catlon took place u.nder weakly hydrogenatingt
candltions a'l'. high space veloc:.ty wi'bh subsequent remove.l of hydrocarbons and
Bgs by blom.ng with steam. ‘.lhe resultmg product musi: be protected from air
durmg the tre.nsfer to' the hydrogenatlon v.m.t ‘but cen’ be hydrogenatea td Anol

(cy clohexanol ) cantinuously without difficul ty. _




.@ss.?il

In the manufacture of ad:.pic acld from these "Anols“ 1t was posslble to
-obtein the e.d.lpic a01d as white cryst&ls free from homol_ogs by evaporation«of

the mother llquor obtelned ai‘ter onda‘bion. N L

o .

lhe dehydrogene.t:.on oi" pure cyelohexanol and also .of..its homologs to the

corresponding ketone (Anon) was at f:.rs‘c cerrled out wlthout success’ usuxg o:dde
and. sulf:.de cateﬁ%ts. Dehydrogenatlon wes ' successful w1th brass catalysts of
"vsrymg compo..:.hon. Tanperatures above 500°C. ‘are requlred end iron and copper~ _
must not be used as. construct:n.on ma.terlol. The react:on product con’cm.ned-up

o 95/o oi‘ the keton_. Lcwer:.‘ng_, of. the zinc conuent in the brass to 5-157 pennrbted
-8 1ower1ng of the tenoeraturmby about 100° to s.bout 420-460°C- ‘~A patent for:-thig.-
process has been appl:u.ed for. A new process has been worked out for vrork:mg up . ’
the reo.ctlon product (steam dlstlllatlon of the o;d.me formed from the ketone)._ ’m‘e‘»j’
'dehydrogenatlon process has also been successfully applled ’co 1soprcpy1 alcohol. —

\ In cooperatlon w1th the Benzol-Verband experlments have been mede to prepare o

toluene i‘rom ’benzene and’ methanol us:mg phosphorlc»acld. cata.lysts;. The problem

consus'l:ed in ﬁndlng an effectlve ca.talyst of 1ong lii‘e mth whfch—:.t w0uld be

.

possible to suppress the formet:.on of h:.gher arome.‘t:.cs. The prom:.s:x.ng exp erlments

are being con’c:.nued. L g ‘*"w_* -

On a-smell sce.le mes:.tol oould be converted to' mlsldln&vm.*th almost 1007
conversmn over an’ ox1de type catalyst of Al Zn-Gr. .
Work planned for 1940 AR

S N R e

Recovery e.nd reflmng of phenols. Decomnosi"éion of higheriphenols includ‘:;.rg"--

J;ylenol. Ox:.da‘bion of Mepa51nsulfon1c acld m.th HNO3. _ Catalytiev oxidation of

phenols ’co-male:.c e.cld..- ‘{fork on-‘l‘he dehydrogena_t:.on oﬂfl cyelohexanol. Manufeoture:

of _toluene.
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Work on Isobutyl Oil and Amines

The experiments on the preperation of isobutyl oil at 700 Ets. did not lead.

to worthwhi_l,e results and have beén gbandoned 4in favor of work in the Mepesin

v

field. o ' o L
Pla.nt manufa.cture of isobutyl am:me from 1sobutyl a.lcohol a.nd emmonia gave

the same ylelds as the sem.-technlcal workse

r

The experlmental plant for .the manufacture of octedecylel.mine from stear:.c

ac:.d ammoma and hydrogen produced a tota.l oi‘ about 40 tons octadeeylam:.ne. ’.'Lh:.s

produet was supplled to “the. dyestuff plant Wolfen and . processed -for the textlle

ple.stl clzer Soromn BS. At bemnts “t5~ start productlon on plant sa&le caused some—

1

’dlffl cult:.es. -The reason for thls l:Les in the dlfferenee 1n the ca,talysts used
smnce the ca:talyst for thé pllot plant was made’ by wet preclp:.tatlon of NJ.S a.nd -

MoS3 wherea.s the cs.talyst used in the nla.nt was prepared by a.dry method. These lf

“L i

‘catalyst quest.\.ons must be’ cla.r:.i‘led :Ln smell scale tests. » ~—‘f
Adlp:.c nltrlle wes made mth a yj.eld of about 60% ‘by. the- res.ctlon of ammonie

mth a.dlplo ac:.d 1n the presence of ca.talysts. Gons:Ldera.ble equlpment dlfflculhes

were encountered in the contlnuous opera.t:.cm of the process. \“At present a small

' unlt has ,been developed for. the study of catalysts. ) A new method for the

prepara.tlon oi‘ dlammes‘ is. belng consuiered wh:.ch ccns:.sts in the d:.merlzatlon '

3

of 1sobutylene chlorlde and subsequent reaction- of the dlchloride vn.th ammom.e

or amlnes, the fn.rst step oi‘ the reactlon has been suecessfully carr:.ed out. .

B

Work planned for 1940 ' T R :‘A » o R

No further work 1s planned on. the synthes:.s cf anwl alcohol and 1sobuty1 011.
) No extensive expenmental work is pla.nned for the 1sobuty1 amine synthesxs except

occas:.onal test:.ng of catalysts. Catalyst stu.d:.es are - to be made on the’ preparat:.on

dlnitr:l.l.e_s.
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Work _03 Catalysts

Syntheme catalysts of the compo:u'tion A1203>'-S"ibz'have been found superioi'
‘ to natural or activated: cla.ys with respect to their efficiency for oracking .of
7 mddle on.l. It was poss:.ble to Drepere mechazncally etable catalysts which gave
' good yields of oleflnic ge.sohne. I"uture work is dn'ected towards the manufact-ure
of wear-re*'istant alumina-s:.l:.ca catalysts of defmite shape which shell be used
for’ the ma.mfacture of k:nock-resistant cracked gasolines w:.th low olef:.n content,
Ce.ta.lysts of the type A1203-Cr203 have been further developed i‘or ‘hhe

'dehydrogena‘clon of butanes and ccmbinatlons of 8102 and Cr203 were investigated

"s’ystema‘b:.cally‘. An 1ncrease -in-the- s.ctlnty- she.ll be obtalned by subsequentlym_,_m,‘,

.'s;ppi’i'ed ‘additives. - ’ s e

“ VT

'L’ne prepara’clon of the ubestos-phosphomo acid ee.télytt for the polymerlzation

of olefins caused difﬁ cultles since asbestos is not ea.s:.ly ebtalned. Bxperiments

1
L

are therefore under way to replace the —asbestos by rock wool. :

The exper:.ments ‘on fhe demethylahon of xylenols are st:.ll ‘in the f‘:.rst stages

) w:.'bh respect to. ﬁme catalyst. Catalysts on the bas:.s A1203-8102-Cr203 a8 well es
- oxldes and suli‘:n.des of the metels of the 8‘bh group have been developed. .

- The expemments o ‘the reductlon oi‘ xylenols heve - been concluded and the '

: regular methanol catalyst a.nd o nnc omde-chromum oxide-iron Sulflde catalyst

"lT‘ve‘ been found suitable. For the exper:l.men'bs on the synthesm of toluene :

cs.talysts of the a.sbestos-phosphor:.c a.c:.d type have been used. R ' f—

The system A1203-Cr203 was thoroughly 1nvest1gated for use m the hydroforming
process. In sp:.te of the short time of -this development werk i'ﬁ wes alreadj

’ poss1ble to prepare catalyste of sat:.sfactory act:.v:.ty.
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s , R o
The sulfochlorination of hydrbearbone as a photochemical reaction has been

investigated and it m fo\md that wave legg h above 506 R are not effective.

The moet active light liee :\.n the region 3600-4400 X However, no experlmente haveé

been as yet oonducted with narrow wave length bands below 3600.&. o
' L
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- Analytioal Laboratoq

The inorbe.n:.c gr oup carried out the current enalyses of metals, cs:bedysts,

fertlllzers, etc., ‘and also 1nvest1gated a large number of coal samples from

drlllings in the Hermne-H'enriette II Field to obta.m de.te, on. their alkal:. oonte:nt. .
A summary was prepared on the dlstr:.buta.on oi‘ glkeli in the Ammendorf and WaJJendorf
coal reg:.on. New methods have been worked out for the determlnetlon of e.rsernc

in ple.r.tt liquors and of small amounts of fluorine in phospha.te sl.udges conta.ining
nitrose. S - L iniry N v”{;"i

A quantita’clve method of s.nalys:.s for non—conduetors (ashes, cate.lysts) was

worked out by meens of spectral s.nelysis a.nd th:.s method is largely :|.ndependent

from the composit\.on oi‘ the sample. Eb:periments for determma.tlon oi‘ Fb-in urine

have been cont:.nued mth sat;sfe.ctory results. -Numerous gl e.sses, £ ters‘, orga 111 3

:

substances and solut:.ons have been 1nvest1g;ated m‘bh respect to their a.bsorptlon

in the v:n.s:.ble and‘ultre.-v:.olet ln.ght. fJS_ne de'bermlnatlon of aromaﬁ.gs:lg hydrof

oar'bon mixtured-h as. been star'bed. . ] '

s

The orga.nic roug contlnued to work on e.naly‘t:.cal me‘thods for phenol o:.ls.

A method to be used ‘as substltute for 1odometry hed to be worked: out due to -

present c:Lroumstances.,, R TR T ‘

: The o-as ane.lys:.s rou was che.rged with so much control work the.t no development
work could be’ carr:.ed out durlng the 1e.st helf of: the year. The e.ne.lys:.s of
butad:.ene has been further developed. : 1he appara.'bus for 'l,he determine.‘(non of
small conoentra:tnons oi‘ CO by the’ 1od1ne pentomde method has been :.}nproved end
a new safe conltalner for the transport of lz.qu:Ld nitrogen v;ras des1gned. L

. - The hyg‘iemc group cqrrled out ‘che de’cerm.na.tlon of lead in blood as’ a rou‘c.’mg'

task. Dur:.ng the second half of ’che year the J.nvestlgs.tlon of biologica_l mater:.al

e

‘ from the tetra.e’chyl 1ead plant at Frose has 'been sta.rted. A sem:.-autome.tic

distilla.t:.on apparatus he.s been developed ‘o sa‘l::.sf‘y the inoreased dema.nd for

‘ double-d:.stilled water. R E T F @ -E D



" The work on the enalysis of alr (out31de atmosphere) has been cons'olida;ted'
with ths.t on. we.ste M but the field work remams wrhh our laboratory.

Observatlons of the vegetatlon were - carr:.ed out dur:.ng the yee.r in cooperation‘ﬂ

w:.‘bh the Webolu Berhn and the surroundings of the Buna plant were 1nc1udedq

Severeal compla.rn‘ts on. dama.ges caused by vra.s‘te gases a.nd fly dust have been

. 1nvestig;ated and settled.
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Technical Departmeht‘ :

‘Main shops™

(A summary of new installations of machinery and extension of the facilities).

]
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Test:.ng of Materiala =

. Work on intercrystalline corrosion has been continued. A heat treatment

' ha.s been developed by which iromn of regula.r ocmmerc:.el quality cen be proteoted
against 1ntercrystall1ne (;791'1‘081011. By the use of this method it is _possible to
ma.ke profile iron, cha:.ns, welding seams, etc., of ‘the same propert:.es as those.
‘made by Krupp w:Lth 1z me.terlal. The._ process developed at Leune. has been called

"Izet’c-ing" and has proved :.tself sat:.sfa.o’cory in the pla.nt. : ‘/ S

i Exper:.ments heve been started to develop a material whlch is resistant to '
the attack by ce.roon and the work soems to be promismg. 1he experiments are
1ntended to replaoe FF 30 which is d:.ff:.cul't to handle and to work. |

e Rup‘bures—~of “the- plugs -of ~the" prehes.ter return “bends et Gelsenberg made it
neceesa.ry to measure stra:.ns on th\weld. The measurementa showed that m this

ca.se “the weld is subgect to en especlally h:.gh stram in splte of: the fact that '

_ 1t only serves as a "se&h.ng" weld. - It was _{necessa.ry-fto cha_.nge_ the design of the

-~

plug a.nd of the weld. ‘.

Several flres durlng the 'bra.nsport of ges for automotxve purpose&ma.de~1t

a.dv:.sable to test the behav:.or of gae cyllnders mth and w:Lthout rupture dlScS in

a _fl::o_. Mot:l.on plc‘bures ‘of these exper:ments showed tha‘b 11: is necessa.r.,r to
1ncrease 'hhe d:.ameter of 'che release opemngs on - the va.lve. The exper:.ments had :
" to be sflfopped before a.11 quest:.ons coula be answ%red.v L o ,' e
» : Prttmg __}_r_ wa.ter of V2A| ’cubes of ther spr:l.nkle coolers oi‘v the nd:r:.o a.cid pla.nt
"is evo:.ded by using VfiA-F.bd:ra ma.terlal. The use of V4.-A mstea.d of VZA was
detrmenta.l. B » ’ _

The separs.'b:.on of* HCl and SOz has been 1nvestiga.’bed a.nd it wasg found that -
it can be cerr:.ed out by wa.‘ber at about 60°c. It was a‘btemgted to replaee ﬁ‘xe
rust prevent:.ve 011 from Rhena.m.e.-Ossag by products mede a.t the plen'l: e.nd :Lt

e.ppea.rs that middle o.11 with ammom.um-ma@esmm sulfonate ‘is su:.table for “the

purpose. :
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' Plants for proteeticn aga.inst rust have 'been highly d.eveloped during the last
years. The present rew ma.teria.l situation mp.kes it praotioally impos sible to use
- the old formulas:. ,' sinoe tes‘bed substitu‘cen are not- yet available and since paintf"

. tests take a long time unsa.tisi‘aotory results must be expected.
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Plant Control
Mee.surlng J.nstruments, pa.nel boards and sutmmatic con‘ln'ol dev:.ces he.ve been -
“provided for s‘evera.l plant wnits,

The ccnSLu}xptien ‘of energy and raw meterials at Leune. was—continuousrly

‘determined bs;w‘the department and these ‘quentities huve been estime.ted for new‘

Loy

plants under"ﬁdenstrue"l:ion eleewhere. Much work was ‘done in the field of vibration
masureneﬁts at Leuna as well as in other'ple.nts. ' N

Among new designs for mea.suring a.nd control purposes the follem.ng msh'uments
he.ve been newly developed. A membre.ne d:.fferentn.el me.nometer measuring up to

%25 ats. e.nd usmg a dial hw?een des:xg;ned to- replace Hg dlfferent:.al me.nometers as-

lanel boa.rd 1nstruments~ and as air centrolled reoorders espee1a11y for Alkazld um.ts-

for the le.tter purpose ‘an almninum appe.re.’cus is used. A rapmd—:.nd:. ca‘blng 1ns1:rument -

for .f.‘low meter to be. used at high pressures and wh:.ch also serves as control

- [ .

1nstrument for e.utomatlc valves he.s been deslgned and’ wes tested“ e.t pressures up to

_700 ats. at varlous 1oce.t10ns._ A new apparatus i‘or pressure measurements trm to

SRR

800 e.ts. had ba be developed wh:.ch could be used in thrée d:.fferent pressure reglens,

va.z., 0-500 ats., 250-550 e:bs. and 500-800 ats., e.ccording to the requirements, —_—

the mee.sureznents are carrled out hy sm.’cchlng to one of the three c:r;LflcesI

E:

eorrespcndlng to the pressure to be mee.sured. 4 new. membrane-controlled 1nstrument

ha.s been built whi ch perm:Lts to control the ge.s flow to -a i‘le.rew:.t lets e.g., rpe.ss

v

below a pressure of 280 - wa‘ber column is' shut ‘offa. New instruments ‘have, been

developed for work a:b pressures up to” 10 a’cs. for the determme:blon of the dens:.ty

of hquids and for PB measurements. Furthemore, mstruments were. de51gned for

—the e.utoma‘blc gleterminat:.on o.f.' NO ﬂle de'bermme.tion of Pbx e.nd Hg in ur:.ne and

-
for the detectmn of traces of st, “the 1a1:ter with an au'bome.t:.c ele.rm. l‘or the

pressure release eng:.nes 8 qu:.ck-elosing dence we.s bu:.lt in case of rup’cures.

A se.fety valve operat:.ng e.t 2000 mm. we.ter eolu.mn was bu:.lt ‘for. the Pattenhausen '
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. (II;Egef_]&i contd.) -

generator for. hot gaees -(900°c.‘)'. Automatic level-'oontrol for the hot -Eeparators
the eoal hydrogenatlon plant -have been successfully developed a.fter prolonged

~‘exper1m emts .

Invest:.gat:.ons of the fm.e structure have been taken up again in the laboratory_

1.

‘and struc'bural changes of-catalysts s.nd speclal m:.nerals have beenv. 1nvest1ga:bed

by meens of Debye—Scherrer d:.agrams . The: 1nvest1gatlons of high-pressure construc-
tion ma.terlels by means oi‘ spectrum analyus heve been extended and & new instrument

i»‘or;,the, det_erminatlon of traces. of me‘cals has ._been developed using.. en. A.C. _*_
| .

dis 6ontinuous arc. A new a.utema.tn.c apparo.’cus for the determination - of the sulfur .

—y
i- - - —_

con tent of ge.ses (st end SOz besmdes other combust:.ble gases) hes. been developed

T

.‘wh:.eh detemines 'bhe tota;l S by m means of an excess of lodme soluuon end reg:.sters

'the 802 portieﬁ “by 't:.tra.tu.on wi’ch Ne.OH. ihe 1nstrument meaaures the ra.t:.c of -

SOz total suli‘ur An explos:.on proof and porte.ble appare.tus for the determlnatlon

"'of emmonia 1n plant gases has been built which determlnes the quan‘blw of gas '

requlred 1;0 neutralize & known quant:.’cy of e.bsorpt:.on llquid. SOme physu:el

constents 11ke solublllty, PH value, speclflc hea.t, J.gnlt:l.on tempere.‘bure he.ve
—.been deternuned on. e.d:.plc e.c.\.d Mepas:.n 011 pheno].—c:.l. S : -

' '< A patent has been secured covermg the manufacture of the h:.gh presSure

ma.nometer .
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i :

. - Electrical depe.rtment‘

t‘ (a atmnnary of mprovments and new installations in the electr:lcal equipment

of ‘the plant including the - telephone syetem.)
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- Construction department

(Report on the ccmstruotion work carried sut during 1938).
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(Page 116)
- -
Coal and coke transportation
(_Report of the qua.ntities of coal and coke trensported durd.ng the year togetherv

with a suminazjy of changes in the trans'oortation equiment. )
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. R ' Rail tf&hspdrt&tion

. (Reporb' on freight car ],oadixigg and the s_t;tué 6f‘fre;ght' trah’sport,a.tioq_"_m

by rail).
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