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~Results -of rexperimen By
~carrier. of ‘the binding power. In brig ‘
’ bstanges which are soluble ‘3n beng

The' realiza.tion the softening point alone
of - the. binding power. and suitability of g binding . or brique'hting
» “to-a number of experirents in waich the substances mentioned weI

S I ‘the .follom:lng d:!scussion 24 rei‘er to the most :lmporta.nt _esults
\.these axperiments: R . R

oo ol Brochs & Iv.‘ ﬁedelmn*f "Chamcteristics
- ..briquetting pitch.” . (Gllckauf 69, 1933)<"

R ,' W. Dema.nns “Extraction of bituminous coal tar pitches. (B:éimstéx’c‘f_-‘
B ehemie, '_Volo Ly 1933) ERRERE Vo

Neukirchs "Investigationa ﬁntg (coa]. binders."® (Untersuchtmgen uber

_das Bindenittel der Kohlenfabricati

T Hﬁﬁgl%ﬁ used “in " these e:'perirants b ”"benuorazd*rw-mlwmoune o
petroleun ether, so that good comparisons are possible with our usual methods
of making anaglyses. The classes of substances obtained in the: deconposition _
ere named d.;ﬁ'erently by the diﬁ'e*ent authora:

. TABIE 1 — DESIGNATIOIv
s Broche & !a&delmnn,;

R R 1) ¢
Benzol. insolubles . ' 1 '3 Residus :Bemol solids

Benzol solubles, = ’ ' Solid bitxmen’S—Asphalt
btut gasol. or’ peurole ether: e T

°olubles s - L . _ ‘ :7
s ' s
s ' 0il bitwnen 1011
3 . -

Benzol & gasol:me

: solubles - -
, Ba, G-Pitch - Alpha=, beta-

refen'ei berein, -

I, Go Bir.t feld, Raport #395, 1933)0 e :“'



or blister . -
: opiteh: o :
i 2) as & measura. of biﬂdiﬂg_'pqwer;‘_‘ —

o . The variouspitcheSara éozﬁboséd;of:'diffééent
- pitch, in spite of tke same softering point. . =

.. 4, B-, ani G-pitches wore—isolated and.are charact.
- Broche and Nedelmanni ' I CoL e

A-Pitchi (benzol solids) is a bleuokish-brown powder, cénéisting-‘pf sui:-_-" e

A At A T o -

" With poor blister pitches, tke ‘A-constituents are practically unmeltable and

stances similar to coal,  1ho I crstetuents of “good pitches act-somenhat i
differently from, e.g. the A-constiinends of poorly blistered pitchess. With good -
pitckes, the A-piteh melts’ (sinters) beZween 4C0-500° C, while still showing tar -
separation, Kolten and blistered ccke iz obtained from it when it is cokeds <
produce only baked or sinterod coke.. The ability to absorb oils is greater with
the A-constituents of peor pitches than with the A-constituents of good pitches,

The A-pitch not only hes no. binding power itself, but influcneces the ,
binding power of the other pilch constituents se well, This is shown in Table III. -
Briquetts were made with (BiGj-pitches alome and alse with additions of A-pitch
as briquettirg media, The percentage of briguetting mediun is so proportiomed - - .
that equal quantities of (B+G)-pitehes are always present in the briquetts. -

!

-




takes thes

rong ef.cect of the A-pi
tuent absorts (BfG)-ccnstituents and-th
vbormd -bogether,:«Even. increased ad ne"

'briquattinﬂ ncdia can not cmm‘bemct tha deteriom'hing :

tsa.s enchracted wit.h tetralme, 20‘13 solu es: could still '
71% had. ‘completely lcst its ba::,mg ~and 'blisterin' e

R AT : 15 an almost blck, britile Hard pltch, with high coftendng -
"‘po:mt (+20%) and geod grirding pmpertie
it ha.s 11tt1e binding pover in itself. i

8, 'Becausae of :!.ts high melting point,

G=Pitchs represents the. lm".est 'uoleculm‘ p@ion oi‘ niuch and is s
.-geft,-broun.mass..(0118 and, crystels) or a resincus substance.  In itself, th:!s
"econatituent also hes 1ittle binding power

ing power is all- ihe be‘tter,
distillation)a .

~{tso 16T softeninz mt).mltsmbind-w; s

the hi rrhur nolecular it is (01uc“x content in

: “The binding. meuimn in the itcl:ris rather the nixture of B- and G-pitches.

"% has been found that thelir propcrtzon in good pitches is approximately 151,

Table 1I, items 1. ard 2, coerresponding %o a.soft pitch with @ scftening point -

. of about 20407 C. In peor pitchss, the
cor—'esponding toa soi't p:ltch r;ith a scftﬂr*ing point of 1oozc°c.,

' -Pocr pi‘bch°s , ith a necessary gof
Ao axﬂ G-pitch, Table II, items. 3 and ho

: Poor blist
pitch and dehydre

changes the proportion of B:G with a

aring aag*ents A-pitch
zeration (93% of

Good gra.e.es of pit&. contains

proportlcn of BsG 1s abcuy lt1.5, )

£iening po.‘.nh oi‘ 20'9,7 cor_ztain ‘much

—_— -

by strong cecompesition of (B+G)-
, separated as E0, %% a8 CO2), which
definile, ccftenmr point.

19 "26% A-pitel
1:3% B—pa.tch
6 « 41% G-pitch.




© Coking €1000%: - | _

© Adpiteh: 7.6 - 11.5% volatils; ccke mot baked,like fusod cokos
B-pitehs 1.4 = 52.9% % T, strongly swelled and molieno '
G-pitch: 87.7 - 94.5% © % o, O T

T T

‘A-pitch:. bakdn
Bepiichs %
. G-piteh: %

 Saiing sreperty € 4005 ithaanls

A-pitchs baking property - O o : s
. " gepiteh has better baking properties than Bepitch,
After cooling, cske is hard with B-pitch, soft with.
-~ @-piteh. » S ’

B-pitchs turns brown in heating, swells strongly, becomes partly
- insoluble in benzol, deccmposes & 400°C, bakes at 200%C
and above, characteristics of bituwen. :

Gepitchs its birding power depends ‘on the seftening poimb; . - -
e -~ liquefies iIn heating, at first without apprecizble - - -
decomposition, at higher temperature most of it (90%)
- 1s distilled, & 00°C 1%'loses ite baking property.
" Gepiich possibly has softening properties for tke
surface of the coal, hydrocarbon character. '
p ' R




‘,Decomposed int‘
%. (Au-pitch)
(B="

o1 bitumen (Gopitch)s
Soft. Point, C

S In a similar manner, Neukirch investigated a number of binders of various S
,_f origin, under conSideration i‘or the manufacture of electrodee. L

v ““Table"V stows -that-the mltmmpomtsw(eosmmg poi.nta) ofthe Bwand
constituents f£ron brown coal products are higher than for the corresponding :
products from bituminous coalo : .

"In order to determine the suitability ‘of the 1ndividual pitch constituents
. for the production of electrode carbons, briquettes were made from bituminous
coal pitch ccke with A=, B- and G-pitch from Griesheim bituminous coal saft pitch.
The amount of binder used was 15%, the briquette press pressure 500 atm. The
pressing temperature was a maximm € 150°C, or at least 209C above the molting -
point ofoCthe binder.-’ The briquettea were then bu-nt at a. mximm temperatum

of 2000 _ , N

Table VI glves the results of these exper:l.mentso»




- from Pitch coxo mﬂ..onvouroua oomu..aon mom». Egr
re pmu,‘,»s mamar.ommov_ ; :

; Eleotrical
Densit; Resistanc
il N 3 : . . .wq ohma/n Eﬂ_m
Breaks up underf . | N s Impossible
‘| 1ight pressure | L 1.28 -] Breaks up 1 to_measure
~3 .| Breaksble by .} K ‘Strong, v S
i o oo o 1 1,60 pome_cracks 10 I . L) |

Very menosm. : ,
“eannot be deformed

34411 strong

Bréakable

stwsm
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to reduce the softening point, ‘Neukirch's res

experiences of ‘Broche and Demami. ' - .t

o 5 by Neilcireh shoved that A=, B
re-practically: identical,’

" Discusslon at Scholven, Ip

: " Dr, Urban said that the thruput thru the ball kiln (Kugelofen) in the
" topping of letdown for the production of: briquette binder had been increased
o """’"fro'm“”5‘_.'_5*’m3“to”8”’n3_“*'ﬁnjecj_imtper~hcurmbwmovingathewlnm,;andwaj}ga hing
overflow plates. The briquette binder production at the time was aboul 100
to 120 t/day. :After enlarging the copler and granulating equipment, the
‘production is to be increased to the proposed 150 t/day. The coal thruput
in hydrogenation could be increased 103, increasing the gasoline yield by
about_3 to 4% above the former mormal yield, even though the oil remaining -
. -4n the binder is lost to hydrogspation. Thus, the desired condition in the
< production.of briquette binder in hydrogenation, whereby the oil lossos
sustained in the production of briquette binder should be equalized by & *-
correspondingly increased thruput in residue processing, hes been reluih/ed. '




or the purposa pz*ov.;c.ingr re for eold gas distr

Y - Polits: proposes a A5 ‘mm main

lb ‘o bypaas -I A%.mora epproprinte .t ¢ regulats
» 'lonm’cod cone oF ne dle)o '

presant main valve iz 80 mm with'n

o n’f‘ Gc'ﬂ??)“.m'i’

R A A

: ‘To" p*'ovidc f‘o“
“has prmridoa e movablc ccuerets buse. for tbo .‘hcr“

’"""’"“:""‘“”“'“t“ re"t'p*":t ke
been dot-or*med. R

Stettin ex

- the catalyst space \":.11 *‘o’.:e’:. e p"cv...c.co

¥

‘ » The maximuw perrissible operatirg temperatwrs-in pipe lines *{11 be
reduced frea 570 to 55090 ¢ . - . e ‘

"D..I, Sck
purpeac of deterzin
“tubes (5709C),

- ~ - Fo deoizicn wad reached cn bt

ef the puups, Iomb

irdividual planvo For the :
w21l ‘ca.nperaun'es in kairpin .

s of lya and/qr., the di:.e:::ic:xs‘..

33}

esrly decision inm agremen‘







hes LJdI'OLc.I‘b s ars prmc;pﬂm§ Dy °M, conﬂne-
arbazol- and benzperylane S .

SE The abov‘= nen..io.;e" h,,‘uroﬂaw‘ccm, arﬂ for‘:cd in pa.rt:.cular dur.mg ‘the pressure
hyarogenatlon of “bit 5. eoal; coal tar, -sonewniat less in the hydrogenation of
bro*m coal in. 31311 smallexr aacuats: in *sne Hfd"cgenatlon of petrolewn residues.

_:I'll. The more/ ccu‘ate mf‘crﬁat"on has boen .‘ound in the. la;r'gqscé.le test K 804
and at the derocm“u'tion Forks Sciolven.. rccc"d‘nﬁ to these sources,' the amounts -
‘are as follo'ws--,_ S e : ‘ o

In Xiin 01 ‘Referred to 1000 te -
RN . . Pure Coal - :

»Ga.m.azol e - gbte I abt. 1.7% Tiith con=
Pyrere ' : ogbt. 8- 10% . o sbbte 14 ="27°%  tinous
"Pyrene hcmologues - abt. 1-=2F abt. 1.7 = 3.4 renoval .
Benzperylene Czbi. 0.1% abt. (.2 t. possibly
Co*‘o“zene L abte 0.5 =15 abt (.7-1.7% 1/5-1/10 par‘ls '




HEPIC LIQUID. FUSL
T, MISSCURI

aciion =180° o ©ol.,22

Toactlon 275 ~ B30° 0,086 1024

 Boavy oll, ¥ 52 . 00008 . 0.66

" Jaf Eoischer

el

"1/ - Tho operations inm convertor 822 weTo as follews (Dr. Paters): -

| he heaxy o »idaminozs corl-liczefactica {silesian coal)
a S | X 4

| was filtered, hydrogeratel 9var tho Welheim cabalyst at 600 atm, _

SLomve -




s

1&uos in o vacumn of shoub 1om (% ':750 ebt. 400°),
A reddich Tesin L %, and of Bp = abt. B%0°% & f:r-;c‘t.i'on is
obtainod vhon coronerBis cel, T h in D.--,-:- crystalliz'es. _When

e ‘c: acotone corone*m s€p arates ‘

- \‘
{wr.t divt.xlla.tlcn, b:r a ‘e"‘ining
molecql::_ ‘.-:reigx‘.: lvdroc::’bons

Cmresent —nuh ,nc cc-'ﬁ 1ene ~331. % Te Igrdreogenated, - Tha coronene

aln in ""g Qon-iyiTan 2 ‘,' and is almo:tv>ntitativ63.;y:_vi;_
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terest. .

. symmetrlcal structur

" for study. .Several investi havé attompted 1n the

£, ©.8. J.v. Braun

o0l TR DT WalTensted

. - 2/. R. £choll and X. Heycr have succceded -in 1932 to
synthetize this hydrocarbon by & very complicated synthesis, . 7
starting with molecules of anthracene and xyleme 3/
; j ] e




-

no-here

}”étartiﬁg

acld chloride and 2 mclecules of m-

'f;/ Ber., vol
. .2/ Ber.
3/ Ber.. " 65, 1932,

. ‘_ - R - _

" teraction with slumlnum chloride 9,10 di-m-xylene -

Sl

-

icated-very-briefiy-{Lfigure

64, 1951,
6%, 1031,

i

o

progucts. The individual reactle

1787 -
2076

.

2024 -

ey

Xy

7v_gThis’SYntheéiéyproceaﬁs overllkbin3

teriels were enthraguincme 1, 5 --dicarkc

le




voren_ufrom press uﬂéjﬁy

this“inuewcstxng p oduct vnlchbr‘v or

sev ral thonﬂand mﬂrks gran, couTQ-now e 'ob qinedf;

P g B A e

re prinaﬂilv of ;nter ~t'; ‘
of our worx on hydrogenatic ";1" 'S ’pfitcipally the
ques tiop of hyorcb51a tion of coromene, 2nd lnter in
the study of the ccompocition of Lfavo>e ation 3r00uctb.
‘He willlfiq;t, hpwévo 'l ezerl : ezter cctuil
‘the‘hydrocérbo»v €
- and che_ic;\\\ropCft*es, ec far se

- Coronene crvstalllaes in Palé‘aellom, Sat”CuCIJ

long needlec, n p.‘ 8352 G'(czo*";- ). - The b.p. ic 555

L




e nmww'l ‘neg o=

'vaporq during he diﬂtillution o » he nycro~ﬁnauion
producus. "Because cf i g 1ov fufodt] uoil¢uy, covonene may
vrcadily cfyou ilize in t gis biiT ave anq u;,a»maym;
lead to plugging up. A. T o | :~'_?“P~v ‘
Becauze of 1 _. = potir 3 righ molecular
veight; coronens extonds iz . £i01d c the aephalns,

ané does beb'"e in ccrtGL‘ veépepts gmilar to. these

Y e s

 substances.  Thus, & heavy 0il; obteined "in.the. coal

1icuefaction deposited 1.1 percent ' asnhalt" W th




“,hyorogen ticn follovcd bv eh“drobenuui

”W“WWWWW“Mquozeneefluopaaceswﬂnmnuevul“r“-v‘o;eu lv

coronenc, that it.can be sulfonated wit

strong s ulfur;c ncid. Halosen products are fofmed“
actlon of the halogens. Oxigation produces

ez Drepaved frcp COTOnENS

>3 by excepbicnelly

A




‘the compound CzyHis. An insige ring s aurrounded by
an outer, ond the two'arc interccnnected by seme king -
" of spoker. in I-znd II trey are oingle, in III they

[

are double; i ¢ are of mixed types. AlL.

the formulas: ke 62 by The arrongement

of the tonds, l.e. of th rs ol 'eleetrons (ecach boxnd .

45 & pair of electronos). We Imow now, that in every

\

case, when meny furmulas .can be drava, which

T ——e




producu 'y VL»hQUv L,cov;.r:* in Lbis mav_

'-the co rectno:a o? i ‘formula.' If’then tﬁé'dodeca

ined by eareful ’dr’*gc ration of

'co"onena, : e ulu fo" the hyd"o"enatCQ 00upound

15 as fepreséhfeﬁ in’ fipure 3, wo &
covonene had resttes aopording %0
‘ﬁbﬁever to bo suspected, that foraula
'}generélly repreéenﬁ.all the prbpcrﬁige_ofkcorcngne.¢
" ‘Pormulas I and II with gimple spokes and 2 circle of




lat L50° &Pu aboqe, evcn
,of ‘nydro n th re Hre Ei
;remat nend dehydrogsan b

‘ .'coronenc)

’rcﬂcpaue coponene prepercsd in 2 single

~wnite

M Coioggne o Eggeé&h"ﬁm- Perhydfocoronene
"‘(&or?‘; oEs 3 220 '~ Isomews: 1;&4 .P. 370"
. - RN i ‘. N 20)

Figure 3




auet

st o Y b T o B80S BB LF ST
point sppears to be

p , ,
particularly well shown in tre perhydrogenziion of py™

The Ammonlskvwerke lersoburg used Wi as.catelyst; -
‘there is ip addivlon tde work of ‘tue. Kagehira (C..
1932, I,p. 1359). A 1iquic perlky ated product is
hore principally obtained, 1.2.760 = 200 --3109; end

jon swall emounis of & solid perhydropyrene, .

ithen, hovever, pyreae is bydrcgemated

tungsten sulfide catalyst, we obteingd o new
T the almost exclusive solls product, glass.

ens.

stic cryatels. m.p. 104%, with a trace of

“met-vhitencedles, m.p. 67°.

N\
\

: - B

-




pronortion _n uhe reaction pro&uct.j Wren ca«nin¢ng

:ct anpearq ratheﬂ u tﬂole.j ;b pp&:ent}y;iah'

i i bl

1 readi!y Hydrogena
Pvcpertieq of Coronene end 1ts

Pornula  M.p. . b.p. picra; _noﬂ Hég04
- (eorr) 760 ma B

coronene  CoyHyp green; red

fluorecacence
dogeca-.
hydro- - . »
coronene . CopHay o 350 ' no
: S piC“atu_ red; red
-flvuorescence

. Perhyéro-
‘Goronene

CpaB 36 370% - - . usatbacked




;coronen ' vh1ch 1orﬂ an e"ceeél T ;nso cb’eﬁp craLe,

i

";an not be oxtracced Ii ?uutsrtcmmOLr i olcr-cmmwmmwmmw'
acid. When there?ore ‘some Lnal ocred corcnene &nd p?r—:
hvdrogenaueu onenc a‘ pregent 1 in the rﬂucuion

g mirture from the ﬁYd‘Ogs‘ tion. of coronene, the*e rnust

algo be scme of the molecula compound, and cne mey be

3

-readj1” m;sled 1nto uCliC ,rg in th »xistonce of
dodecahydrocoronene, becatze he ;.-1ysia‘gives'the exact
N & _
values for it.:

.This molecular compound can also: Le very clearly

~'ecccgn;‘.uez: from an examination of the (unco"rected)

!
, i

1 -




Pernydro— :
cor01ene '"vo

shovs & ‘dis i

p““porn*on ofvl

t;vw poin_
comnonenus.’x)

o Pﬁrene chavesr ouite n;m¢;°w17. I*s reltinb pOLnt

13 150°, a miniure with hyerogenatcd pyrenc nelts abt

1049 . mhc melsing point dlagram. (f*"uﬂe 5) ingicates
hers &as vell the e;¢stence of an ungoubted molecular.
compound, o 1355=-137° This ccmbler GeCGuPO“CE heovever
very reﬂjily back ¢nto 465 CCHmpONEnET . :

PRI '

An othbr pccalvﬂcitJ of th pe ihydregénated‘
coronene ig the trong pnoupho*egcenco iz, edhioi

uith aboutrz percent ccronene, 1.e. it eni 5 a strong

oranée yellcv glovw after a short nlluminavion with




to blue at 7210 ev 'de.- ,
modificption. The . 111Lm1nau »n lasts about }to,?

“***nute~“~*w40~o~timew orwtna PLOY *’“eacenccmofwhnm“mmmmmmwm

oyganic aub tance. : . f' S S '1
"The two;p enomens just m t onpd, “the rolatively ~

" steble ﬁolécular'comb<“ﬂtfon and the pno*nhoreﬂccnce

~. 1s pousibly csus a-ty the h;u&oacn utc s in uhc inside

ofﬁthe‘hydrogcnetcd‘n01eculc, in coponcne on’tﬁe‘inner”
benzcl ring, p“*cne &t tHe innor double bond

(hyorognn b"¢'gcs)
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165 °, from Lu. Cﬂtchpot
0.012 - 0. 014 porcent pyridine .

4000 from Rhenish. brovn. coal
019 - 0.022 pe*cent oyridine

Liquid phase migdle oil, + 165° Iu. Catchpot
' 0. 042 - 0. 056 percenu pyridine

Acco"ding to 1nfor:ation in literature, yridine i
forus compounﬂs vist h the. paenols preﬂent in solut;on,

‘and 1t is to be suspected that 1t will te found in higher

: fractinns thgp cprresgqus tq{it; boiling~




' h;rdrozido (S.'ad. dx'omviae froa a‘cove) ‘.> Bet;raen the two. sc'-u'b'bnrs anc.

: '\_‘be};ind the:a was a ,rm. or scruooer con*‘isting of a 85 e colmn._ also

Atteurts to distritute the feod a3 fine as possible by using fritted

glass inleta woro succea""‘ul only h gasoline. .with piddle oil there .

"'vran upluggingup.' o ,: B . R ’

s At first *be bre :‘Lng 1m of the clouolo ccrnounus of f,henols and.

PyTL dina Tas. done lz' neans of sod.um ‘*'*a'-o:dde solution, rnter - » o
sc:’gbbir.:; was followed with sulfuric acld s a,sn, a1d then sgcin witn. m.er.
A.tﬁmput was ¢ tpdned of IOQO/g of {.he Teed, 200 z 10 pe‘rcentA HaCH,
200 g water, 200 g 10 percant HaS0s and 200 g water, |

~




Lable 1 sk JC c‘at onlj the oaee« and,une-phenol

o contenzs have chsn sd (no ficures givcn) ””he wﬁshing

hus not hovever becn ﬂu;ficiently thorough to remove

all the bases..

Table 2 shoys that the crufe base contents of the

‘ oroﬁucts vag more,reﬂuceﬁ in the higher boiling point

range, - akoud two %o three time ¢ as much 1in the middle

oil thnn ‘tn gasol‘ne,,—>, anﬁ thuv the three p*o*uc

conuaineA similar proportions of pyridine ;n the crude

baqes.




56,6

oot it e it




. parcent ‘crude bagos 1a._ .
orig. prcchc‘t{» : S

e g At e A el g

bases aftoer titration -

" afier CACly pption

percent nyridine in crude o

vas. 9.1~10,8

. parcent pyﬁ.'idine- in” :

‘original product  0,012-0.014 0.042-0.056  0.019-0,022

. 8,7-10.0

\




i BER., CORL E1E .. 0.CES.

qupo g aoluwcn of ¢

ebeut 60°C,

‘of “the adhering water by ,,um:'::.n'r w 1056G,

The filtrats, practice:l.
..ash content,: rather. slizh
: range of possw}.o errers

2) P]'q e

here we tried Bo O‘Jbum ‘sem2 effect by et

caso, 1/25 Grude, elarge 12, (car
-2 100°C and then filtered twice.’
ed with:1/2% terranc, Hera,

Aprp"‘ent'l’

glv\.n conditions.  Pos f;lal:,r
_cessful, The micrescepd
tar shows a coplous flske formz
practlcally rno solids

the additica of benzel merovea
-pared with the uwnitrogted, .
Ced with ammoniun caTbonate or-sulf
that treated with Grudd 2,69,
valucs arg pracstically the o
likewisae of a2

conbant elther

freoc of scl:.du, .{hc ad
v} 1,;;:3:5 26,00 0.075%;

izaticon coke)
&1 another case,

] i‘rebii
a-lca°c

of adsorbents. In ome-
23 slirrediwith the tar- -
the Har was aimilarlzr treats

the iltra es sho:ej practically nc” c’zx.nge i_n

O.l.ﬂ.u:L

Y L'!
is'. fyrther

separal

LOTLELE e i

\'hilc ulc or.;ginalr
oonmiuu'znt.:, ths £

1able that in the tard t¥ated

phaltic substances, ag come
t Benzol SOlidf"b..&u treat-
iroe tOsA with Terrana 4035,
-»Olic.‘? cantsnts, the tctal ash
kes in trke original tar are
vy do rot increage tha ash




bhighv i‘assure reducaa gasiﬁ‘*cauion bv abou’b )l’o_

he buueme com.eat in gf.aif“‘ c,at bn‘.Ls incieased- at’

v cnly when the concentration of arematics in the passline is very 1
. 20%s The iso-butane contont of the C,~frection is considerably: hi
450 and 600 atm. thafiat 250 atm,  The res idual. g’*so.Lino is, the
aowerh&t batted at high than at low n*esswe. S

T tab lrs ccn:.in in._i":.dual velues oi‘ the g .
ard the C, and icc-C, determinations.. However, the entire experinental data

for the pist yoar is being st.atlstica*ly checxed by ,Gun her in order to .- -

obta.m reliable mean valuese ... . ARSI




. {not corrected)

'Gasif/Ganol,+Gagif, | -
{unotab) o
M Gasdf. )
~{stab.) .-

~Yield % Gasol.
% GQ’SClo + c"‘_ a

Rosid. Gasol. O. Ho. 158 8.5 55(cale) |
"Resid. Gasol.> 100 0, Hd 4 LT A e

-
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ho. £iltrate ob i 1n flitering tre letdomn, Which inelu

ting’ middle:oil; is veed-as: feod: (A'ste.ngsmaterials ‘When past
oy et leasz. OO parts. o*“ middle oil mt be evaporated.f
~ : 3

T ’I’ha i‘iltraue from fﬂbl‘at nor i ha nolten bitumen is pumped,

while still hot,-into iiic press sure’ coling char ber, by way of a prahcater .

heatdd to 400 =475°C, The preasure in the ccking chamber is maintained.

'@ 4=15 atn. . The ccking temperaturs is:about 460 ~ 50090, To pro‘vlde he

neceseary co..ing heat, an altersate quantity of flushing gas (Sp\.lga.,) :

“stear (0.3 © 2. m3/kg) is healcd to a tempersture of 500 = 5009C-and m:xea—-

SREIRRITN - & & 4 L AT T .Liquid,.L.T.G. Feed ai. ibs. catrancs, into the,.coking chambers. There

. are. se’v‘aral oi‘ the :Lnt er end “kese are Ll‘bc nately nptied ai‘te illingo_

The coke, st411 com.a.rxmw 5 - 30% Volat,.lc; ccnstitt..eﬂts » is broks
en up end heated for about 2 = 3 hours to 1000 - 1150°% in a coks uven, ohen
dumped into ccou-xg cars and is now 'zdy fer shipment. _

' The diSuiJ late coming frem the carbonizaticn c.aambers togeuhor
v'itn the flushing gas is ccoled mder pressure and stored in supplyr tanks.
The high temperature tar obiained in heating the c';rbcm.éation ccke, abcut
2 - 3% of the latter, 1s 5100 gtored “:nrre. Buth are distilled towther.
From tre fraction 200 ~ 300°C ottai:

uvired for pesting is recyeled snd i ,

- oilg All gas 18 freed of gescline w e ure and recycled and tlm ex~-

. cess za8 is decumross:d after recc ¢ the 1liguid gos componenti.

-Bo' The ghgggg of, C:l'oq:@;.t 93 5T

This is ebcut kalf o L Thcnizaticn of filtrate and
nelteu tituzen. The tar mush f&"* ba f it.a filter aid, to reduce
the ash to a ":aximuﬁ et Ocl‘.”c srbonization it req.ﬁ:°° about

I




filtered

“The rosults of ‘bhe' sheve erpurimen‘cs my ;fﬂry with the mbonization._ -

' 'conditions. The middle oil ccnten‘h, €
: ~cr°p’esme*or”‘ess”ﬂ'czsrmg ey

> yleld drops ccrre..pcndingly.

It

whe %vv
Cofle WG

ean o Qreased by Higherl_tempei ey
%S yisld rises and the L.T.C, oil
figure on & yield in bitumen of 8C% of

the pure coa.l, we get 7 - 10% middle cil @ )2500 ba.;eo. cn pure coal, in 'Lhc carbon=

‘izaticn of thisg h:.tmano :
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true  cold-gas
'stalls in question should be emphi
“without ‘trying to force the gas to:flow

2) Coﬁ;ﬁkﬂéﬁpeﬁ;ﬁuﬁg Rise."

St Th emperature. in Converter .2 rose from norma ’25,0»mV_,-to,_27_;"O”m
. in about: 5 minutes. From here on. ‘the temperature rises to about 40 n¥ and
-: .above in anotber 3 to 5:minutes. Consequently, cmergency expansion must .

““pe-conducted so that the converters ‘are’ largely emptied of ‘1iquids ‘in about

. 3) Cold o0il connection to the top of the converters or.the connceting

. “1lines.- 0il reserve in accumulator to bridge over period till pumps can be

" started. . o T S T
‘B..-Deésign, -

_ T‘*“'l)f‘*ﬁach*s‘bailt A , o
Jetdown tower. Also, the letdown nozzles at each converter should

" .be of such a size that the 5 minute period can easily be met. '

 2) Automatic tezperature control, even if only the most important
elements. e PR ' _ S
3) The use of full-rall tubes for all rising 1inea even for old
*.installations, as specified for new installations since the spring of 1%41.
The risers ehould not be insulated or should even be provided with fins.

_ 4) Reinforcing the parti'ion walls and increasing the height of the
" back wall of tke atalls. s o : v '

v+ 5)*Fastening the connecting 1ines befween the converters preferably

at their highest point to prevent then from being hurled away. ‘

! s . B B - . 3 N . ) ~ )

_— _at_the top of the stalls. (To prevent

accumilation of explosive gases by immediate ignition on their escape from
converters or lines.) ' SmL ot anc o

6) Electrical ignition device

7) Protectiom against flash flimes of unprotected bulldings in the =
vicinity. ‘ :







300 (CanBiz) -

_'Useb_bf“cbrdneﬁei' [ { ~5 ‘ fl;‘*‘
- 1) In dye menufacture
T a) vnﬁ’dyes TI.}G;,Lu.; ‘alizarine lab.

' b)  Sulfur dyes (I. G. Wolfen paién;)“f:-
These dyes sreldistinguished by 2 pérticﬁlér’_v

‘ 1ligh£?£ésthess _




" solid aromutic ‘compounds are produced a ,;OO etm

pressure, and *hau at 700 etn the amounte are‘greatly
reduced. (At any ﬂate, no cryatals are formed 1n the.
'ﬂzractionnuion oiﬁtillatwon of the Pi;n o;ls, oossibly

becau*e uhe; ere preﬂent in a poruially hydrogenated

-form, or else because of the nreaence 0& othe* subsuancesf,

- which interfere wi th the cr yetalliaation )
More carbazol.is found in,the hyarogenation of =~

tar {about the double amoun%;”prefo;méd'injtné tar),




',1Qa?b¢zol .Aé"poij#inyi;céfbdébl‘ i

o) tetronit"ocarbczol (Witro an) for peats control,

fI G. Pochst. yrene. Generally in ‘dye p"Odacuion.

I G, iﬁochs

; Coronene. , ) .

. 1) ;echnical"as intov edis te in the'prodﬁcticn
. of»lumogenee (fluorescing dyes)

) 1n the meanufacture of dyes:

~——

Vat’dyea, Alicarin Diviaion, Lu. -




_large c’a )

IR R S

'uhe studies of uch'compound

VI Propertics of the nr‘ncioﬂl aromutxc compounjs.

: crystauline X melting'» : bo;l;ng

v e form i poiat

Carbazel - . flakes -~ 2389

Pyrene Lo L1509

‘Coronene: . needles = k32° (corr) 550° (corr )
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¢ From a hydrogenation mk
enol; 86 to 96%:concentrated raw. pher
o0il obtained was free ‘of ‘phenol, :
process;  e.g. ‘thru axidation dehydroxidatio

Yield vas quantitative.

0. The middle odl entered the top. of & colum 4n high, o.g. 5 Lite/bh, .
_ “4n-which liquid ammonia rose from the-bottom at the rate of 4 Litr/h,  The *

_ phenol was quantitatively absorbed by-the 1iquid ‘amsonia. - The ammoniun-

. * Dhenolate solution also abscrbed a:certain partion of meutral oil, The .
~."charged ammonia, whose density ‘could not be determined, was carried over at

the head of the column, while neutral oil free - of phenol accumulated ab the

bottom of ‘the columm and could be drawn off.  The quantity of this neutral. s

' oil varied somewhat and averagod 248 Ttxe .- .
i mewmmm-pbemlauaolntioncmiedovermwasras

oline in a second coluzm 4m high, in’'which the amonia entered at the
top and the gasoline (15 Itr:) at the bottom. The light gasoline, density

0,672, almost quantitatively ‘sbeorbad the neutral oil, which was probably

dissolved in the amnonium-phenclate solution, either molecular or ‘colloidal, -

" as yell a8 a small amount of phenol (abt. 1%) and amzonia.  Its density rose
.+ to 0.710 to 0.720 in this process. It was carried over at the top of the -
* column and caught in a storage vessel. It was freed of its dissolved - .. -
. constituents by pressureless distillation and then returned to the process.

The ammoniunm-phenolate solution, which left an evaporation residue

" with approx. 40% phenol before the gasoline vash, produced a raw phenol with

86 to 96% pure phonol after washing with gasoline,

s The density of the vashed ammonium-phenolate solution could not be
determined because of technical difficulties, - The product ‘acewrmlated at
the bottom of the secord coluzm and ¥BS dramn into a storage vessel from
there. -The phenol was freed of ammonia by pressure distillation and the

_ armonia returped to the circulating system. -~ = - =~ IR

The aqnipmé‘ntms in cperatim 4 days. . Towards the ‘ex:d 1t vas
run with tsice the thruput (10 Ltr. oil, 8 Ltr, KH;,30 Ltr. gasoline,
_per bour) without appreciable gifficulties. ' o

Fo balance could yet be made.

. [tko

S



» the complete elimination of cold: gas a lace
‘has’one disadvanmge, brieﬂy mentiotned ‘here:

- gas redmd by the Hz-oonsmption of each converter, but’ gasificatim
preasum,‘ s.’mca less Hy . passes

: Paste thruput/atall
- 'of which pure coa.l, ab
. Input gs (Converter 1)
‘Of I’lhich By (
pollutions (20%)
tall

~ Pollutions 'in last converter
Total gas in last converter s
. Hyepartial press. in last conv. = -
(670 atn total press.)

- Itis apparent that even with a gas input of 5ocoo m3/‘h, the
Eycpartial pressure in thé last converter is only 430 atm. Since this
quantity of gas would give too high velocities in the ‘preheater, part ’

. of it'would have to be added, preheated, to converter I directly, '
dcne at I.euna. ‘ .

' Oaa possibility to :lmprorve the Bz-partial pressw:e vould bex

~ &) either to mjeet cold ol only into the endangered -
B convert.erslandn,buttoleavethecoldgason_,,
" the other converters, o 4

b) or to use cold oilardcoldgasatﬂ:esame time, in
vhich case the cold oil takes the besic load, unregulated,
while the cold gas regulates the peaks. The cold gas here

. mzst be ‘snfi‘ic:lently prehatad to prevent any hamful,
ezcessin cooling

L



' Bydro-Forks Scholven: . - 36 3855

Fde ‘ . : 9
' Fiberata¥ainlab: 3827 3797 3668 3846

U The daily tests .of the Hibornila main leboratery do not show the sbarp. .. ..o
deoviations as-the tests at Scholven. In crder to eliminmate all doubts, the Hibernia .
gatr laboratory will procure a Radmacher .coking oven and clarify the diff yrences -
“"‘”‘by"an”“mpired"mlyaisxwaj'rhos~C'-contcnt«mmthommsamphsmobtainedm;ig& ) coal
" gt Scholven will also be determined by-an umpired analysis. In the meantime the
. gsh content has been lowered to bslow 4% by order of the beard of dirsctorasc .
LT 2)e According to statemonts by Scholven, the alkalinity of the ash =~~~
 nas' caused opefating disturbances by the farmation of salt encrustations.. In.
“the acidic operations (Sauren Fahrweiss) at Scholven, the Ca and Mg content of
the ash is converted into chlorides which form a. sticky mass of melted salt and .
cause encrusted walls, Such a formstion of melted galt is possible at a reaction .
temperature of 475°C, but only 42 the FaCl content exceods a certain amount. The
melting pointe of individual ‘components as well as of the smtectic mixtures

- are given-belows . 71 . . —

S 3 __FESITIFG POINTS . :
Salt Combin. ORD 4 : cnten {Butectic)

.- Callp-¥glly " S 25/fL, CaCl, -

"~ FKall-CaClsy . . - : 52.8%/Hol. EaC
NaCl-¥gClp | °c 56.0%/Ft, FaCl
“RC1LaCly | » Sl 26.58/fts ECL .
CEC1-MgCly | - L | 33.05/¥cl, EC1 .

A~




- depending -upon-the manner and time of removal. :Better sulted for .operating con-

‘trol 1s to let the load 'samples stand in distilled water for 12 hours, followed

: - This method of determination not: only . '
al but the drip water chlorine correspond=

‘ingt 3 : “the“¢cal &s well; &nd”can be"done”in"a“short times

‘Analyscs of the drip water: from Zwmsckel hydrogenaticn cecal indicated that the.

evaporation residue consists of 91 = 92% NaCl, -1 ~ 2% MgCl and 6 = 7% CaClz.-

ST Whénlwashing 400 t/day of hydrdgéﬁétibﬁ-ééﬁi;'iscﬁblvéﬁ-‘I wash ‘now uses
additional 800 w3 Ruhr water.  The entire Ruhr water is used for hydrogenation

""" coel wash, while the well water used in the past 1s used for washing coking coals . ey
:' . {The hydrogsnatlon nut coal is-no longer sprayed at the leading hoppers, but by = -
~ three sprays in the @elivery trough to the classifying screeno In this manner the

coal losos more wated.and teking samples at the loading hopper. becomes quite satise
_factory.. The_fine ccal is also sprayed by three su : e der

ing screon in such'e manner that the. 1s spra 211y against’ va
ing coal, thus increasing the residence time of the wash water a 1little. The rune-
“off water below the sprays has only. 1/10 the concentration of the oirculating wash
water, abt, 0.25 g RaCl/Ltr, but with this washing mathod it egain runs into the

" eirculating water. . It would seem desirable to0 use the water .more efficiently in

. future wash installations and to increass its residence time with the ccal. At
' present there is only this advantage, that the totel circulating water for both
_washing systems is diluted by the added water, thus also removing more of the salt
from the coking coal, which 1e very cesirable for the coke ovens and our efforts
to lower the chlorine centent of the coke ‘oven tar., At Scholven I the selt content
of the wagh water has been reduced from abt. 2.7 g/Ltr. to 1.6 - 2.1 g/Lir. At
Blumenthal, where about 840 m> edditional Ruhr water is ugsed for each 800 t hydro-
genation cosl, the salt content of the wash water has dropped from 2.64-gfltr,
to 1.72 g/lLtr, Tho NaCl content of the loaded coel 1s shown for Zwackel cn the
attached disgrem and 1s now uniform.throughoub. Al Blumenthal the velues are )
the same, 1.0. 0,030 = 0,035% ¥aCl-befcre the cpray and 0.025 = 0.030% NaCl efter . -
_ the spray. Ccnssquently, the sali content has been aeppreciadbly lowered from the
former 0,060 = 0.100% of the raw coal. =~~~ = T oo
] The sali content of ths hydrogenation coal from the Nerdstern mine

3/4 18 0.012% NaCl, with a water ccntent of 6 = 8F. The circulating wash water

CoN T oot : \\ Ay
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comparison of tro experiments was sible with such trestments

‘was.not. clear,.eig.,. vhether a catalyst giving 70§
“to be preferred to cno giving 55% &% 20 mv

wiisl oA formule ‘has been dorived on h ngth’ of woluminous :
terial on tho rolaticoship existing between temperaturs and: the oncentra="
ion of gasoline ‘produced, which permits, pecalculating: gasoline entratlions
to any ‘desirsd temperatures. - The tempsraturo: of ©19.5 mv: 382°C -~ was: sel
'+ ag  the standard. The gasolino concentration calculated for .19.5 nv; is:called -
- . " the ®splitting efficiency® (S), and when foods are being testoed for the roadis
.. ness with which they are bénzirated; it will be called their “benzination -
""‘gpf:opej:‘hy" v(B)_‘. E T e T O S  ,‘ S L
.27 anotker -rule, as yot nét based on a sufficient empirical foun
w3 oprr-dg-ceed -in -the-ealeulation-of-thruputas.according.ito ~At,.the.gasoline
concentration in tosts porformod undsr similar gonditions da: approximtely
inversely proportional to the (square?) root of the thruput. ' = o ..t

R (74 ginther -




Testing the'b prope £ ‘a’and- bemidd:
gimultaneously establishing the quality: of -the gasoline

are here produced directly from the raw. -
tually: to'be refined);, while ithe b-middle
. P : T ' a standerd raw miterial with a newly. .-
eveloped- prohydrogenation:catalyst.. (problems. .of development. of -
“hydrogenation catalysts); or of any. raw material whatsoever, ut
some standard prehydrogenation catalysts (problens of -two-step -vapor:
hase for any raw material for the conversion ‘into 87 o.n. motor gaso

‘1ine), - The word: "raw mate "' is used here to denote. "the raw material:

SR would. be sufficient to test a catalyst under- set conditions
" . ‘regarding the type of convorter, pressure, temperature, ‘thruput, gassoll -
~ratio; etc., to pass juigezent on the splitting efficiency of the catalyst . -
" or the hydrogenmating property of an oil, in terms of .concentration or .. . -
" production with a fixed final boiling point. In addition to the require- .
ments to make gasoline with a predeterained boiling endpoint, there is .. .
'”-“‘Sn*"mc'st*‘tzsgs*alsd**tbwmquirementwmdo»st“pramt»_c&-&m'«?cbme;ct.;bomng,;m
“behavior of the gasoline®, and "the technically pernissible efficiency "
.. and yleld of gasoline", which can not, however, be satisfactorily answered
" under the fixed conditions. The experimental material collected with
small converters during the last years show that all these rejulrexzents .
can be met by setting all the conditions except the temperaturs. -

" Bo Fixed Experimental Conditions.

- 1) Type

of ‘convertert 50 ml comverter, 17 mm clear width, with
“upward flow according to sketch ESK 3981a. Lo

2) Pressure: &) for testing of batch (production of c;talyst)'
S 200 ata. B :

b) for testing mew catalysts, 200 or 250atm.

¢} to test the benzination p_ropérty of oils -
.~ -250 atm, except in Lewuna tests (200 ata).

a) for batch testing, 2.0 kg/1i/h
b) for new-catalysts 2.0 kg/1i/h (occasionally
" 1.5 kg/1i/n)

¢). for, testing benzination property 1.5 kg/11/h



By 6) .Temperature is s .
"gasgline from the: nnstabilized ca'tchpot producta
50 X
00° The start is made

,.way that ‘the. tempera e would not ‘have. to be reduced.

C Earlier l'ue‘ ds

' . Data on the splitting activity are prinarl.y inporta.nt vhen
‘ teating the benzination property, also to!cstimate the-yield of. gasoline
e and Ats” properties “TThe splitting ietivity is” chamctorized“by b oL
. concentration of "gasoline and ‘the temperature required for:it, the yield -
‘of gasoline, the gasit‘:.cation, the properties of ‘gasoline by. ita SN
‘composition, octane rating, iodine nunber, as well ‘as some possible’’
" other data on the tabilized gasol:lne., :

Indicating the .;plitting activity by two mmbe*-s, (te:nperature e
and concentration of gasoline) has the: d:lpadvantage of occasionally :
‘ preveﬂting a diract comparison of results; eog. s it is not” immediately
" clear, whather a catalyst vhich produced 705 gasoline at 21 mv is a .
better aplitting-catalyst than arother, which produces 55% gasoline at
2C nv. For a comparative testing of feeds with respect to their .
benzination the ‘following ‘considerations zay be used.

oD Derivation cf the Chamctermtion of Splitt:mg : ;
Activit y cf a Catalyst or the Benzination Property of a Feed by
- a Single Kunber, , .

Attempts have been mde to, find the empirical eﬁect of the 5
benzination tempzrature upon ‘the gasoline concentration: in ofder to obtain
a single mumber which weuld charzcterize splitting, and to permit then
recalculating the gascline concentration obtained at some operating
terperature to a stardard temperature by using some correction factor,
The rumercus runs mede during the last years show; that vhen petroleum
olls or coal products are benzinated with different catalysts, the
concentration cf gasoline increases about 1.2 tizes i‘cr every 0.5 aw




, Tcsta perrormed under other conditions sho'rn in section B
"can be récalculated to the established thruput. by ‘using a correction . .t
. factor which has 'not as yet been sufficiently verified, on the assumption '
" 'that in teats, whero the other conditions were kept standard, ‘the = -
: concentra..ion of gasoline is inversely proportional to: the:square: ‘root”

R « . Y.+ thrgputo Eofs when the thruput of 1.0 -is to be recalculited. tos

o 1.5, the values for S or B found by using the” “temper iture  formla, wis ™

o to be multiplied by 0,81, while for the recalculation of a 2.0 thruput

: : to 1,5, it is to be multiplied by 1.15,. Practically no empirica.l .
material is as yet avalhble for the reca.lculation of value., at different
: prassures. v v _ o




pasting o

produ'ts of ‘hndrogenation

‘or th det-rmin..tion of . solids, which,

xtraction L
760 atm
B:ct“acticn Il § o g
o__m;g 2% .,'-x oF

i AT s e

' ".v*'"'be clvcrts ho;e"z n-.:st have t.,'* f'o._lo'_

1) The be'mvior of ke sols c"t v spect oti‘hs solvent -
jokc it vk ”r‘t:t"ba"'s"ﬂhﬁwtu";xwu_n oY 4-which-thecoal~
~~{:s~d or in vhich the hyvirocc etion residues are nrocess%l, ‘

2. b7 centrifuging or fil‘t uzcn.. '

) The col a'-t may rot diszolve anyd-:n.ng, or only very lit'cle,
of the eocal sub.,t.nce p“c:’\a’~ inder the cwfd“)t.‘ons th° analys.s.

3) Tha solvent'r.m‘si wall. dLSolv* the aéph.:lt.. ard re.ains
teincd in hydro' ratichs I-: r"v*’.. not procipiiate asphalts -
o‘ *e.,in; i ooy czse zm:i t 'mlasa tee high .,ohds coutent.

) o
‘che*a o d:.u.c gra n.a.uu‘a._ly ot u‘ beat ‘b;»' the ci.rc\..gt.ing
F.c. oveT, tu*" ‘0il can noraa}_ly not considared for analysis’

high bo s curve,. .For thls m_cn, colvenis have teen

_ prc:c..c:l for ths -e_b:}l‘... uf"’“ e.rn'*"aw s which are .,:n..z.&y gvaperated. and

rasen

Fop3

tates

rumning 0 gasolize and =iddle cil € TO0 atz=, TFrom this we my ccnelude’

ota ine rasling oil "0‘9~ clo Clj in their "o..ver... p*opert:xes.
- .-.ue ‘solvend used. 'aoe{. is 'ben‘.o.n..

A2 moy s soen Srom .sablc i, tbcro is very 13tlle d:ffere ce
s2a ths ward solvsnts for gcod hydrcgenation conditions, 'such as

that ‘b“nao’ bere very closely approaches the pasiing oil dtself in its
solveni properiies and will, thersfore, give true convorsien walues,




‘soluble in middls oil than. . 18 ‘
in:300.atm’ extraction, ise. tho worst hydrogenation conditio
onversion here were calculnted on the: basis of ‘the benzol :!nso uble,

it Frbm this, it nmst bo concluied that with poor hydrogenat

’corxiitions substances are formed which are precipitated by benzol
- good ‘hydrogenation' ‘conditions’ such substances are not. formed, or.
.. are formed: in"the initial stages and are subsequently changed by
o 'hydrogenation S0’ tbat uhey 8 their benzol-inaolubilit ‘

= Per the axtraction: Upper Sileaian coal with Hg addition e
- 300 atm, some figures are available which permit more definite : AR
- .conclusions about the properties of these benzol-insoluble substanceso

Table II shows the elementary analysis of benzol soljda and"

R A T

: Table II

et I et = Substance
* | soluble in #1-011 and .
insoluble in Benzol

‘ The substance :Insoluf:le in benzol and scluble in middle oil
shows a remarkably high oxygen content. An asphalt decomposition con-
ducted by Suida and Motz with this substance gave the fonoring re.,ﬁIfs

2!.015 hard asphalt & carbene,
23.8% acphali resin, :

" 35,68 0il reai.n, :

16.0% Oil. : e T

. Fe are here concerned with a substance soluble in middle oil.
and precipitable in benzol, i.e. primarily resine ‘ 1

The bitumina occurring in tke varicus extmction processea
contain these resins In greatler or lesser quantity. By bitumen we




7" The products are So arranged in the: table that the hydrogenatl
“conditions are. improved from left to right, ‘Velheim operates only with™
-‘middle oils giving off hydrogen @ 100-150 atm without gaseous hydrogen. -
" In ‘the extraction experiments in Indwigshafen, the 300 atm experiment . -

. ‘with the eddition of hydrogen already shows considerably better hydro-.

“genation and 8plitiing conditions ‘t_l_lax_z-_i'-‘elheim‘,b at the higher pressures

St i B AT o A 51 O T A A7 O v e il AR P N e S K s Y e W

e The ‘table indicates a dependence of the bitumen constitvents . .. = ..
on the degree of hydrogenation (Aufhydrierungsbedingungen) with respect . -

_to decomposition with benzol and gasoline as well as according to . - =
Suida-Motz-Lemme, In the Welheim bitumen, least hydrogenated and split,

© 62% are benzol-insoluble substances, in 700 atm extraction only 9%, The

. s-ssphalt 1s somewhat increased here, due to increased hydrogemation.

!

- According to Suida and Motz-Lémmé large ‘quantities of hard
- asphalts are found in the Felheim bitumen, which constantly decreass . .
tomards the 700 atm extraction, while the asphalt resins hardly show =

The chatuctérization of the bitumina as well as’ the hydrogenatdon .
conditions employed can, therefope, vary well be dome by means of the
asphalt decompositicn method of Suida and Hotz; as well as by means of
the separation with pasting o0il, benzol and gasoline. -The given example .

.. Andicates that a comparison of the determination of sollds with pasting
_o0il, e.g. liquid phase middle oil, with the benzol solids deternination
could ‘even be used as a criterion for well of poorly chosen hydro-
genation conditions, because it is easily possible that the occurrence
af benzol imsoluble oil comstituents in coal hydrogenation is always
- comnected with incomplete or poor hydrogenation. - . -

. A parallel to bitumincus coal hydrogematicn 1s also offered in
this connection ty the coking ard carbenization (L.T.C.) of ccal., High







" I-ong time testa with the a-mddle cil fronx moneral o:ll and wi v
. beniddle oil from ccal wers run with tro of the best’ of these catalyats,’
with 508 B / Al$:-Fe (Bplitting activ:lty 100 and 90), . They produced a
11t Lts t

resulting from aeris) rarfare. -The sens:.tivity of these ca.ta]ysta :

} tmva.rds nitrogen is somewhat greater than of : 6434 -

" On'the etmgt.h of su,,gests,ons brought by Dr.. Pior from the

L AHIO in Italy, the HF. treated 510 =~ A1203 - Foo03 benziration catalysts -~ .
were systamatica.lly atudied, with Drs, v.F Flhrer and tiitmann, ‘First of = .

"all Si0p-A1,03-Fe303 mixtures with SO - 105 SiOs were: prepared, with the

A1503 : Fey03 in the proportions of 3 41,2 ¢1,1:1,1:2and213, “

~"and the hydrated oxide mixtures so obtained were treated with 50 to 100
equivalent percent’ BF, calculated 1o 41+ Fe. A fairly large mmber of
wntreated catalysts, and catalysts treated with HF were tested under -

_ strictly comparable conditions. for thalr splitting activity agains‘c
ruchsa.l gaﬁoil.,' These tcsts shoveds . . ‘

Rather wide 1inmits are. pormissible with respect to 5307 content'. S

| 1n f.aa production of sctively. splithng catalyats. .-The Fe203 content |
,aftheeatalysthsstobelmrthantheAlz jo Fhen treated with 50

- eq?ivalent percent of EF, referred to Fe + Al, very active splitting - . o

Jointly with

" Dr. Peters  Dr. v.Fihirer
.. Dr. Besee ~Dr, Wittzamn
D.C.Trofirow, '




‘the preparation of the catalysts, the apl ;
“catalysts did not' prove to be as:-vas. »
“the ¢ Fea03 ratio did hovever manifest tself very p
of. the catalysts was much lowsr with 0 < 157and a
in the mixturs, then with 15 - 50% ‘Al03 (s12) _
; -t the Si-A3-Fe triangular = -
~.dlagran, the catalysts located on the corners: and-along- the sides of the . -
triangls were treated with 50% HF, ard tested, The pure Si0 and- the T

- Alg03 and Fex03 treated with IF, as well as the Si0p ~ Alpy and 510 =
Feg03 tuo-cofipaent systems have extraordinarily slight splitting activity. g

. Khile the A1203 - Fep03 mixture is not yet a splitting catalyst, its =
activity is appreciably greater than of the other ca ts. al the

mMrwmwv?myotmwrmev—hw‘jmvawoomﬁ:.-v» i i

v ' Details of the results with the Brucksal oil are given in
tables 1 - 6, - S S

e . Hore exhaustive tests were mede with a few of the best catalysts
-~ of that time as soon as the first promising results had been obtained, A -
- 43 day test with ths Bruchsal oil was mm with catalyst 9233 (splitting

activity 100), with shich the gasification and tis quality of the gasoline

wers tested three times, carrying out en exact fracticmation test, and -
testing the catalyst for its sensitivity to nitrogen. Ko reduction in .
the catalyst activity was fourd in 30 days without the addition of nitrogen.
compounds. The nitrogen sensitivity is sovevhat greater than of the 6435 -
catalyst. The residual gasoline was also tested. A 42 day mm with coal

.. b-nlddle oil was made with catalysts 9242 (splitiing activity 90) after

" an 8 day run with Bruchksal gasol. Thore was no loss of activity, During
this run, pas analyses were also mads, also large scale investigations,

fractionation tests and testing of reaidual gasoline, . Table 7 containg . =

some of the characterisiic results with the Si0> - Al503 - FeyO3-BF .
catalysts and their comparison with some older results with the 6434 :
catalyst. With almost identical resulis vith catalyst 6434, the tungsten-

. freas Si-Al.Fe catalyst pave sozevhat better splitting activity., No long
time tests are as yet available with the best catalysts kncwn today, 9297
9298 and R99 (splitting activity 135 - 140). Some of these catalysts
produced better octane mmbers with the Bruchsal o3l than 6434,




Series of tea‘bn 23, 2b and 2c. ER

| Splitting
Date CatoNoo : activity
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_ ‘¢ naphthenes
i o BTODAYACS
T T # unsaturated
- Octane rmumber, motor
Gasoline residue
© % -100°
o.no., motor
M 0012 : :

75 = 100° fraction
% paraffines
naphthenes
"aromatics

O.no Motor/m 0,12

- Gasol, residuve
 75-1000, -Hot/i 0,12

140’1&0 fmcto .
- & paraffines
' naphthenes
- aromatics
O,no Hot./H 0,12~
Res.gas.Mot/H 0,12

- 30912 .

32 30

5 4
TL.7/93.0  70.5/90.5
70.7/90.5 . TL.5/90.5

e er
17 13

M R
55/80.2

.20
.5405,7605'
Laf14:5  44.0/T3.5

; L2
76.5/93.0
 TI0/%a5

51

5
63/82.5
59,2/~

S
89

77.5/91.0
7605/%50 h
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- ‘pesults ‘of expsriments are-not available, : However, certain predictioms:

It may be remarked ralle. { : ‘
‘4v-all cases.’ The French coal, lignite Gardanne, which. is between a bltumin
"‘erd & brown coal, according to its composition, shows.very heavy swo

' . “although it produces:a COKG g i

s . Othe: : .-the1mry:£requént'-loc§uri~én§e of_-boih-,bhéhbmena attba RS
" game time caused us to entertain the possibility that those treatments of coal
.‘'which reduce its baking ability, also improve its behavior in the preheater. .
Since such effects are difficult to msesure with small apparatis, mequiyo_ca%'

- ba .

mado. dbout  the inflvence of a pretreatnent of cbal:fq'r hydrog » :
" The following kinds of pretreatm:mt:'? ‘haréb‘béevnconé.id‘efed‘:f cn e
...An_influance.of. preheating of Brassert coal om the pressure
plugg the preheater could not bs dstectecd.  Saar coel Louisenthal,
which ms preheated in an Ey-strean @ 250 atm for 3 hours, produced a bstter -
asphalt 'contep_t and lower gasification in an autoclave expaxjinient. L

‘ - The change in the coal by itke absorption of oxygen increases ths
viscosity of the coal paste, measured without pr,é’ssur’ea while preheating in
vacuum has no effect, Comercially dried Saar coal (Puttlingen),i.e. posaibly
‘anaxidized to some extent, produces Ilncreased cplittiing and ‘gasification and -
higher asphalt content, ' - R : S o

3) - Sulfyr g}_q atment,

_ o The baking ability of Saar ccal could be destroyed by the
addition of 2,5% pulverized sulfur and heating to 110°C for 1-1/2 hours in
a strean of HpS; without eppreciabdbly diminishing the volatile content, On
. heating %o 200-250°C the volatile content dropped sharply. o o

-

Then neutralized Smar coal Leuisenthal, dried in an BZSaﬁ-eam, is
used, a slight but bearable detericration of the yleld with about equal
gasification would be observed. To be sure, the processing of the residue
would be changed at the sarme time by the absorpiion of the centrifuge oll
topping with ita certainly wnfavorable effect. In general, a more or less -
distinet improvement mighit be expeéted from an absorplion of svifur. o




- : po; u.ha.nge
it ozed to dilute tho ‘paste ‘at’ Blechhammer : present 4505% o
405 s0lids by adding ‘middle o3l and thius make it mor roceptive

end: then agaid remove the zdded. middlo ‘0i1: from’ the o

: : hat “in Bleckhammer the. quantity
-:paata gas would: have to be i.ncrewsed “rcm 2.6 m3/kg pure coal ‘toa meximum:

5.0 to 6,5 in’order to rezove the added middle oil as 'vapor at_roughly 400
o above the swelling rangs.. Acccrdingly,” woughly 2. m3: gas/kg pure. coal .woul

" have to be added to the coal peste in order to produce the proposed ‘conditions
~In' consequence, the quantity of cirewlating gas: wcnld almcgt. h.'.wa to be: double »

. ilwhich uould requira additional cu‘cu_ating pur'\s.

. " By mcreasing oho qx.antity of ‘paste by roughly 13% and the gas by -
‘about 100%, the number: of calories transferred to tho paste. mixture in the ‘hea

exchangers arould. be increased, to be sure, tut in the cpinion of: Diplo Ing, o

- :Schappert, such-a: severs drop in tha outlet’ temperature of this mixture would
have.to.ba. ax;;acte... thal. £he ”emter»in B.LecLha.mr tculd be: ambearably«over-
1oadsde ' e - ) , _ ,

Rougb Calculaticn of the Quanuity of Gas Required to 5
ﬂn gi,g t"'e M‘idd‘ i1

It s requir =d to co..puue the quantlty ‘of gas m.cesaary ’co remove a

giv*n quantity of middle oil from the coal paste at a given i‘inal preaeate‘ tew"

- peraturs, essumed to bo 400” € ia this case.

Baeia for chﬂt gg

The Engler bcili:xg curm of the middle ol locks like this:

- Initisl boil: - 220%C ...
- 2509 : L
- 275°
=-3000
- 325°




giv 1y
“the: vanorizing middle oil, under the. .asgumption that for. auch ‘short pieces-th

' 7 'sactions of.the.curve oan be Teplaced. by :straight. 1inea with sufficient’ accuracy

. For . example, the' Tirgy 108 @ AOO° G’ would aporize at a mean partial pressure of"
16,7 atu, Fith e mean wol weight of 200 for the. o011 the firpt 100 g of the oil .
» (with 1 kg-to: start) asgumo a. volume under theso corditions, according to the: gan

“gegate, e

e-h&drogen contained in these 1.,65 Ltr. at an’ Pg.partial preesv..rc

o of 600 e.tm., and & compreaaibﬂity faat.or C = 'L 18,

vz 600 x 118 = 1.65 % gﬁﬁ = ;oo m-, W

'r&ea ured at 15° o] and 1 atno

_ .- The e.nolobous calculation for the other miedlo oils is giveﬁ :Ln Curve -
2, vhich shows, how pany liter Ex/kg of middle oil are required under the’ given. -
conditiors to. varomae t}‘e oil ccnstimnnt.a indicauod in the abscisaa in %o R R

Ccnsiczeraticn of tbe fo.lc*mg two. cﬂsas is baued ‘¢én Cuz've 2;

1) - A1l of ohe gas, inoluding that gofng thru the convez*ber, goes .
. thru the heet exchangsr. Behind the heat exchanger as much gas is drawn off
a5 is required to remove the added o3il, . Sinca under condi‘bions applicabls to
BlecLhazmer, 2% of the middle oil contained in the diluted coal paste pasaing
thri the hest exchangsr nus‘ be removed before entry into the converter, at
least 62%, in case all of < the midale oi. is in —fapor forn, of the g8 leaving




. e.ngex' 1 u.ra.uu off ag

; ) : ‘ >.ccordin _to Cur

5. m3/Lg middle oil qu & vapgrize, I
‘pure coals To.this must be added 2.6 m?/lg pure coal, jected :
ifito the converter,: 80 that the em..s.ra quant:.cy of gao r...quirerl il likewiss be .

- the fére,
be'?ore tha _mlet o “oho‘ csnver BT 'is e.bom: twice as much with tn:.s opom'bing
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... Dr. .Xv:xthiaé-gi.e;:‘, fdeidelbergz, snd :
- Dr.-¥Walter Rronlg, Ludwigshafan, Rh.




: the" presence of'

““under pressure. _ water,; y

~ o1l to be de-ashed should. uged Zor: D In this treat- .
ment, the ash in sqln 1cn'or fine distridution a@snmna ‘such & coarsely

- disperaed form that It my. subsequehtly be removad without difficulty by
.machani 1 meana, such as- £1 “ratioa cent 1fuginr ‘pracipitation.~; :

For example, tha febd oiTs miy ba dira tly t"eaned vith ammonlum-
‘cxrhonaterand“the e*waddéﬂ~separmtelymif~*t isn‘t*alroedy~presencM
‘4n sufficient quantity, But the olils may 3lso Do mixed with-a ..
‘watery sclution of &mmonium-nirbonaue.,,Hhsﬂ using ccaj lone or to- i ¢
‘gother with ammonia gas it i3 propor to use incrsased pPressurss .

" varying between 5 and 100 atm. The tsmperatures to b2 miintained
my vary between 100 and 4000C. It 1s advisable t6 use additional
H> under pressure, in orier to avold undesirabloe dscemposition of -
the o1lz. The products of pressurse ‘hydrogsnation and extraction may
alac be treated in the dzscrited mﬂnnsr imrediately after their pro-
ducticn, while they are 3till. hot @.g. on: the &ooling »un from the.
roaction converter. ' R N L ‘ :

Compared to the use of Bg 304; as is custorsry for de-ashing tara,

tl:e process at hand has -this ddvantage, thet no-loasecz occur due to

the formation of acid resina. ' In the knovn process & viscous mass
resewbling pitch is seyarated .which ig hRot. the case in the process
under considerstion. In the well known use of alkali-humate solutions,;
- also, HySOy is added;‘so:that'here, {00, ‘lozses.Gue 1o the formation
of zcid reains must be counted on. " Apart from this advantage, the:
p*ocess &t hand uses si:ple &nd. 1nexpenaive media, uhich separate :




presencex@f 8" mixture ‘Hp-&nd: CO at 2 pr aasura-of 7’5 'atm, where 5
the Hs partial pressure is. -‘&C atm zmd that of ‘the cog is.35 atm.’
1Y : ig* cbtain

n .
- carbonéte and 3% water and heated Lo ‘,1000 for '1.1/2 ho
vessel t 5 a.tm, -the fil terec. 011 i1l contain 0.3,% Y

‘ Emle 2.

An extract obtained rron‘ B.hcn.. h brown cos.l by pxeasu'e extn..c- -
‘ticn-with.tetra~-hydronaphthalens. mxc.vwntainingwc—.r}mmriltxuble g
ash, tcgether with the extraction mcdium (80% exurac, ard 20% tetre- - . -
hydronaphthalene) i3 stirred nnd hocted to 130°C for 24 hcure while:
€O, , armonis and steam are pepsed - v 1t, the evaporating totre- . .
hycxronspht!mlene being comstently uplnced. The. liguid ic thon filtered ;
~at 180°C and the filtrate freod of ue*ra—hvdronaphw*eno "’he ox- '
tr&ct. o'btained contaiml only 0. 153 ash, - »

) Patent Chin. '

Process for de-—ashing liquid asd ‘semi-zo0lid products of pressure
hyérogenation or extraction of suboiances, such &3 ooals, oil shales,
—-or-neat, characierized by treating said substances with COp o
amoniur-carbonate at olevated: te*npmra tures in tho presence of woter,
preferably under pressure, and sepnrating the ash hs: 'ain converted
to a ».oerae.r.y dispersed form by mschsnical mesns . , '




) Frcm thaxse ﬁ'-uros iu =ay ba seon 'chm‘: the letdewnn obtained in ac
orarationa ‘gonerally conte...n “less salis solublo in wator and iess ol rosins
“and neutral oils, but mere ash frea of salt, and. particularly more ash-free
B pyridine insolubles (orgenic solids) and A-, B- Cee.aphalta tkan the letdowns
—errebtetned “n“alkaline operationys The dIfTérenco 1A the A=) ‘Bg, wasf;‘halts b ¥ [t
espeolally great. While the alkeldns letdomn oonteins. en average of cnly 11.5%
A=, B-, C-asphalts, that in the acid letdown is '15.1%. Thet this differcnce ia
not. alone due to the fact that in alkaline cperationg the letdown” is diluted by. o
the addition of coda oil can be proved, if the soda o1l added before the hot catch.
. pot is mathematically eliminatod., This soda oil contains 10% ‘sods and for the rg
conaiste of pasting oil, ths mean composition of which is given in Table 1. - :
the sssumption that 12.5 % of alkalinc letdown contain about 1.5 t of zoda, the
scda oil conbained In the sllkzaline letdemn can be mtheratically eliminated with-
the moan composition of the .pasting oil given in Table-l. Lhia -mathematically -
dotermined compositicn of the alkeline letdown free of sode oil is compared.
with that of the acid letdown in Tablo 2. It rmey bo soen therefrom, tkat the
2lkaline letdosn free of soda oil also cortaing lesa asphalt, 12.0 co"'pared to
1501.3’5, and lssa &g ‘1—-frce pyridina insoluole th:.m tho acid letdmm.. :
» This result is ‘.ontrarv 1o the former op:.nion that alke.line aadi‘cicns
"in hydrogenaticn are polymerizing end that, therefore, theze alkaline products
~must contain more organic solids and aspbelts then the letdcwns cbtalned in-scid:
1.~ cperaticns, To clarify this centradiction, experiments were made in a revolving
Aautoclave in cooperaticn with Dr. Schmidty in-which a letdown obtained in acid
‘cperations was again kydrogemated, both with and without the additiom of 1%
soda (rct suspended 4m oil), This letdown was also mixed with a quantity cf

-




lt and solids, as previoua
by ompare repoition the in<
fluence of the addition of thinning oil tc the:
- hot catchpot of ‘coal’ptalla cn the’ composit*on .
of the letdown, the report on asphalt deccmposition;
Tof 9 May 1943, énd’ report on” irproving the carboniza-
tion yleld in the: L.T.C.. of letdown by’ auding thinnin
ofr to'tha hot cauchpo‘t, of 16 Doo.. 1943 ) o

.’A.ppe.rently, the seeond influenca is tha stronger, B0 that the poly-

‘ :“usr ing efi‘ect of scda is completely covered uno

" We my, therefore s wall assuma that in alka.line o emtions lat=
ith low asphalt and solids comtent are obtained only bacause of tho ..
Tavorable influence of the oil 4in. the rsods 0il, and that a like fevorable efw B
feot could bis obtained in acid opemtions by aad_nv thinning oil befere or 1nto S
,tho hot catchpo»., .

N

B "’II, Influen"e of tho Coal Paste T'

. In Fig. 2, the A» B=, G-asphalt content of tha letdowna imreatigat- .

.ed ‘and the conversion, 'baued on in plubles In pyridine benzol ané carben- .-
tetrechloride, celoulated from the saltefree ash with the aid of the content
of selt-free ash in the ccal paste, io ccmpared with the coal paate thruput,

“Hp partial pressure, and the C-content of the hydr ogenaticn coal, The calou~ -
lation of the converalon cm pyridinse, bsnsole end carben-tetrachloride insolublee,
whichk, of course, is dependent upcn our lstdomn decompositicn into organic sclids,
ash-frec pyridine inscluble ard Ae, Be, O~z2sphclt, was done in ‘ordar to det termine
kow far the pyriding-, bonzol= and CC].A-insolublea put. into the coal paste were ...

actually 1iquefied or converted into asphaliic or Ao, Ba, Ceazphalt~free olls. .. -

/The degree of liquefacticn of the cozl can probsbly best be seen from the con-
:version calculated ‘from the pyridine -inscluble; because the solubility of -
pyridine corresponde approximately te that of A-middle oil or heavy oil, while
benzol precipitates a number of substsnces, which ars firat dissolved in letdctm -

s
s



\ ~om. ‘the beniol-insoluble dropa
sed-from 'he pyridineuinaoluble from. 86%
of

=Thia: obzem{.io
“in a.llcaline opera.tions.
“the converaion 5.5 particularly“

‘ . The investigations of. 1d and alkaline 1etdowns indicate that. the
"alkaline lotdowns hove a lower: ‘content- in ‘orgenic sclids (ash-free pyridine. in
- soluble ) and Ay Be, C-asphalts than: tho-acid lstdowns. ' This decrease, how=".
¥ over, 18- not due to the alkaline: operation sa guch, or the addition of soda,”
- but.to the ‘oil addition into or bafore the hot c;cchpot, which. had proviously
- baeny-shoun-to-be-favorabley-48-ghcen-by-small-acals- .exparizentsy-an.actual.:
increase in organic ‘solids and A-, Ba, G-asphal‘ts is obtained, ir, instead of
aoda. suspended in oil, soda alone 1.«, added. o ‘ T

A, The experiments further indicate tnat ’ with hlgher paste tbruputs o
:Ln the coal stalls, the liquefaction’of coal’to asphaltic olls is not influonced’ :
as much as the convars:lon of the: asphalts to oilso » _ L . o

. i—\_ : - .




% Salts .
‘§#~Salt-froe ash .

_ '% Ask froe ' '
pyridine inzolublev )

g % A-agphalt

% ‘Beasphalt ¢

% C-asphalt-

- % 041 Resin -
"% Feutral 031

“Méan Compositicn. .. "
of aoid letdowm -
‘betw. 1/13 & 6/25/43

: u‘

‘Hoan Gompoaition oi‘ acid let- s
- down betw. 1/13 & 6/15/43, from
‘which the soda paste added be- -
.-«‘.fore-’th.e hotwcntchoot has boenw ——




' ¢ Salts soluble in B0
£ Salt<freo ash '
© & aphefTes
pyridine insolubla
% Bopzphalt
.& C-asphalt -
% 011 Reaim”
4 Heutrsl 01l

Adatt q.;,..;...a ':f:*

Iotdmn hy&roe, o 10 ata. | Latdum % :u.% Thi.nn o
g 32 £illing prossuro | hydrog. ¢ 140 atm Hy £il11. S
—Tempy r»za et T ~wherein-the- lhb*oﬂm""ﬂ*"m”
: was Jater. :mth., elin. ‘




- = = = = -Alkaline Stalis- = = = = «

v

V'

444

V1

11
11
111
iv

11X
1

113

qﬂ<éqqﬁ4

}_, 17/3

17/ 6 .

} 25/6

. 13/1 -
21/1
2971

1/3

25/3

2/4
2/6

'9/6
17/6
25/6

dght: -

ils

Prépo:tion gas

4806" 51015 E

528-4712

- 49.37 = 50,7
WA RN 52..2

49.6 =500 -

Ry

39,5 60,5
48,7 = 51.3
43.9 - 36,1
5;2 ®37.1 - 62.9

[0001 - 59.9

-39.7 < 60,3 -

44-1 - 55.9

. bho7. = 55,3

42,7 = 57,3

43,5~ 56,5
4003-'.' 5907»

.55.2 = 44.8

. 59,2 - 40.8

4504 = 54.6
476 = 42,4,
45'1 - 54—09
39.1 = €0.9
5300“' 4700

59.0 = 41.0 -

2.0
0,5
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< . T determ:hle the quantity of cosal clhrged into the atall :Ln Galsene
berg, the- ccal ig weighed beforo crushing. DBelt conveyor scales and Hilburg .
scales (proporticning scales?) ‘aro avmilable. T pure ccal in then detemjnn
od by deducting the water end ach in the ccalo ; iR ‘ R

- In Polita the coal is v weighed dry and, bec..u:e of dié‘.‘ficu,t'os :'Ln
,weighing, ‘the quantities aro checked by ths nuuber of pasto presc atro\ceae
The volumetiio efficiency of iho pasts presses was cstablished at 0495, based’

on calibrated comtainers. In order to compute the pure-coal, the solids :Ln the C

paste and paming oil nust ‘be ta}:en into ccm.aiclesr:‘:x’c:.onw

2) = g&],n&g baged ¢n Dy Goa:' : S . e

: Polits » _Gelsonberg. o p

e u,Bayemaaa-,: : “2a5 o 2 ¢ R R

.Iren sulfete . . " 1.7 e

: Sulfigran T 0L15
3) = Coal Paste: A
Total Solida 51.8
4) - Leidorn e
% Solids - - 20.0
% Agphalt 18.0




" in pure coal

83:10” RS- TS T
: _8303‘ i T 506
- 83,0 565
i 48_2A9m1‘w—mh ’m»jlémw.

v To doterm:me the quantity of eoal’ charged into the. ata
bcrg, the coal ie woighed before crushing. Belt conveyor scales and Hilburg
scalss (properticning scales?) ere availsble, : The pure ccal is then detemin-
“ed by deducting the water e.nd ash in the coalo ' : ol '

. In Politz ﬂie coal 1s weighed éry and, beca.uce of difficultios .
waighing, the quantities are checked by the number of paste press strokes, cl
The volumetric sfficiency of the pasts pressss was established at 0,95, based S
cn cslibrated containers. - In order to compute the pure coal, the 8olids in the :
paste and pasting oil mxat -be taken into considerationo . k
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T W.,' ihcluiing ,in&etemin.i'ble» losses j:n: g‘ﬁs -
SR Polits EE R N




;an@“mm iﬂ”mm ( 1 0
15 oircu]ating gas. losss e £ Uhhdh

Politz '1 _' o B Ge]_.benberg_ﬁ

- Uonthly figures are. L C.237
* not available and B R 1° )
o Individual Qadly - S 2200
v figureavary-too nuch, T 207

ST The caloulaticn of gasiﬁ.caticn does not rest en a-very aound baaisn o
STt seema, thersfors, more accurate to ccmpute gasification from the difference
botweon the thecretical ligusfaction and the HP-o0il yield. In this the indeter- .
minable gas and oil losses. ere added to gaes:Y;f:ivejc..'u::no Thees values can be = :
‘ da’cermined very ‘accuratelys i . _ ’ L




¢} variable losses in residu procesamg
{lomer converaion,highezf PO

i gao and 'oil: lossea R
Ivariable gascline concentration
o )







1g] s >
strictly comparable condit ona, ‘bub: with the ddition i i)
- ths form of- different. compounds .{dll utylamin ‘aniline’
methyl naphthyl emine; pyrrol; pyr: d-quinoline). - No
or saturated: hsterocyclic compounds :

.venecaooo Tho conditiona under which the ef“eots of n gen.f wera. _étudied_
were as followsx S s : R S

Type cf com'erter: 50 ml converter with upward
Catalysts - © ' 6434 T pills, 50 mls % 40 go
Preasures. : 250 atn gas (= bt 245 atm Hz)
““Tempsrature: . 19 mw &.3739%.C
. Toruputs 1.5 kg ooil/l1 catalyst/hour 75 g/hr
Gap-s oils - 2,67 2?/xg =.200 1i/hr.
- Of1s - ' 'Redistilled P1203 gasol, . ¢325° G (Bruchssl)
' . .. produced 8/'25/42 S
'Additicnax . o.75$ csﬁ # 0,015 S N in tho form. of tho ccms g
) N attrli T <

I3

.’L'hs fbllcwing organic nitrogen compozmda b.ave been atudieds dibutyl’ 'anine; 'anilin
‘methyl pephthalines  pyrrols  pyridine;: quinoline;: i.e. eliphatic nitrogen- compounds,
- aromatic nitreogen compounds with the N etem in.the ring, and unsaturated heteroqali
nitrogen eompcunds' but no‘tmphthenic and satm‘ated heterc'yolic oon:pmmdsg




| ',“%3_4; 2

: ompo,_i de ‘ogussd
Columm' K- II/K

“Attemsts Lo systemti s the .Lm T ,

1l '?wea.,r,hts, wo'do notice, tnat suos .nces s..»:bh the lcmesu molecular 2o
weight:bave the leact ‘splitm.

elghts tho greatost, ARt hcr'cvar, in. parbicular di‘ou\.yl amine .and-;

aniline. do not occupy tbair p‘:opcr piacgs. ~Neithor can any syastem’ be obtained by
-erranging the " ocapounds by their cheniesl:choracteristics, it i:s however wo:t.hy
of nobice,.that. the heterceyelic., naupcuw..do,no.ﬂmva_,tha. A
. ction es che com;mmd with .1.itrcgcn :L: 'ch .side: cha .ns. o e

Lne c ::.lyst 8757 seen to be sonewbat ‘more scxmitive to nitrou‘en, uhan

I

g , In view of thy ¢e1acively lfm suittingninhi‘n*tinv action of niuroven RS
on the B products from the bitumirous and brown coal low tempsrature earbcnization
ters, it 'might be desirable to run some tostz with naphthenie nitrogen products -
{of the hexahydrcaniline u}'pe) el.,o with saturated heterceyelie compounds -

- {pyrollidine, piparidine, et - D' “Bveren and Dr, Witizaun Bupplmd us with -
%the nitrc's'x ccx:p cunds. - S
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' ig. 1and23howthe splitt:lngpropertyofamm‘berof oﬂsin
'rehtion with the analytically obtained Kjeldahl nitrogen values, or the-so=.. !
called: "basicity®, “Ho regularities could be cbserved in the Kjeldahl nitrogen,
" but . the basicity velues do nevertheless pernit us to recognize some relation to
~the aplitting property. The follomlng f:lgures were obtained’ S L

' Bas SO Splitt:lng
(nethyl orange) praper‘typ
0.0to 1,0 - 65«80 .

1.0 = 2,0 " 50-80 T
2.0 = 3,0 35«65
3.0 5.0 -—=30 - 60
) 500 N 800 20 = 55

. 8.0 = 15,0 5 =40 .
-over 15 i "0 - 20

B o The. "cattering of the reaults (wﬁdth of the bax:d :!n the diagra.m)
fonowa fram: S :

-~

’ - 1) The oils inclnded in the diagra.m are of the mst diverse origin
(high temperature coking tar, bituminous coal liguefaction oil, browm coal
liquefaction oil, petroleua A nmiddle 011, liguid phase middle oil from .. °
potroleun distillation, -cracking residues ard DED residues, but not low tempe.ra
ture carbonizaticn oils of bituminous or tromm coals, because somewhat different
relationships exist for the prehydrogepation of .the lattar). - .




15 way outside "the permissibl
(Fis;hero ropsch dissel oil)"

3 " The values obtained _by both methods fluctuate by 50%, atd “moveove

- the wvalues. obta:lned by Dumas ? mothod are -scme 10 times higher than obtained: by
' the Kjeldahl, The scatterings in the Dumas: method are occasioned by a highe
- blanc ‘'value, necessitated by a larger weight of  the sample, while in the -
Kjeldahl method the catalyst fails with the necessarily large samples used,

- _which results in a variation in the losses. of nitrogen, . |
‘The ter Heulen method 18 impplicable to the determ:!nation of nitrogen e

in mlddle ofls, bécame: the middle oils are partially cracked during the .
- determination, and some of the nitrogen fails to becoms hydrogenatad It can
not be uaed fcr readily and completely volatile aubsta.nces. : P . '

SO Neither does the diazo method give usable results s. because diﬁ‘erentv ’
dyss are formed after diazotization and develcping because of the differemt
constitution of the tases to. be determined;. moreovur, no diazotizable nitrogen
Aisprobablypreaentinmnyofthemmaleoﬂs. : v .

Le;mhasinfomedusinJ‘annaryl%lofamethodforthedetermination""'

of "baaicity". Values obtained by this method are in a substantially better -
agreement with the splitting property. -The directions for the detemination of
'.'hasicity"bythalommsthodisasfollm: ,

e 500,10000r2000n]softhesnhsta.ncetobetestedareshaken6ﬁmes, 

fcrlOminutea inaseparataryfmnelwithlo’sulmicadd, us:lngSSofthe .

s




.+ Tottbrook gasol (maris in nttrogen).
. The two tables below give uss found in the determination of &

" series of mixturess
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the base, “or, conversely, when the dissociation

*constant 1s knomn, the concentration of the hydrogen lon at the equivalent

 and Kv,;:-is,_therefcre:m_‘u.,'_ o

-~ -Bases with.a dissociation constant of kg =10 10 can -be titrated with' . ..
indicators like dimethyl yellow, thymol blue or Tropeolin 00 using a N/1 acid . -
solution, with an accuracy of about 1%, while with a N/10°acid solution the . = . -
errors made will amount to 10%. Bases with still smller dissociation constants™ =

can therefore no longer be titrated with indicators, - v . _
The middle oil bases must therefore be titrated potentiometricailyv L

with N/1 acid, because with N/10 acids the equivalent point is Jocated almost in

the pH range of the dilute acid, and the ‘changs in the potential becomes very ™ . =
8light.  The two series of mixtures weré therefore titrated potentiometrically v
with §/1 acid, Fig, 4 shoms the titration curves with the mixture -serdes AeRs... . ...

The table below averages -the values found in the two ssries of mixtures: =

2




. permits a definite det.ermination of. the endpoint. : "
. and carrespondingly 85 mg HE3 were found. In:the ‘bitratiom of the ‘mi:
- “.bases from P 1338 there is only a change ¢
between different middle- 01180 T L

ST Theee variablea entar the ‘titration” v
name tho dissociation constants of tha individ bases, t{:Leir re]at
ortions and their-absoluts “concentraticns. A" the -t
of such titraticn curves has not 8o far been donds’ The' experimental investigation
of. this problcxn uill be conti.nued a.t the proper time. 7 ; T

‘ e may mention in addition that the endpoint valus obtained wit.h a
potentiomater are alwmys appreciably higher than cbtained by. titration with e
orange. . The results obtained potentiocmetrically and with nsthyl ora.nge are
,presented in Figs. Ia and 1b at the -end of: the a.rticleo _

DIREG‘I’IO!B FOR THE DE‘IERMINATION oF “BASICIEI“

. The material to be tested is wasbed three times in a separatory fxmnel °
“with water (03l s wvater = e 17T3)5 Thalayersaresepamtedamlthematerialis :
- distdlled, collecting the cut from 150 or 1ao° to an end point of ,32_5 350° ’
depend:lng on. the origin of the oil, . 2 i ol

'lowmofthsmiddleonarevigc@omhshakenmashaking:achine '

- dnes with 50 mls of -10% sulfuric acid for 10 minttes. - The zeid solution is°

T drawn off after the -Jayers have separated..’ The six extracis are combiried in a

distillation flask, vhich is a part of an ammenia distillation outfit. The
. solution is mede. a]kalim with sodium hydrexide and the organic bases are -

. @1stilled over with steam into a receiver containing 50 mls K/1 sulfuric acid, -
_ After 30 mimries unifornm bodling the distillation is interrupted. The acid in .
> the receiver is back titrated potentionetirically with K/1 sodimm hydroxide, - It
basbeenfotmd adﬁsabletofimshmeﬁummnofthe lesf.lOmls ofBaOHts
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: Fomer e‘m 'riments with bitxminous coal tar pitch (17% ‘solids) in‘-

‘converter: at 600 atm yielded 0.36 midile oil with l&o-Gruda catalyst b

Gl and 0,21 ='0,26" with Fes—»catalyst (au]i‘ured qums.:),,,
fby a.bout 30 = 4.0;% et v :

- iy An experment wrt.h bitwainou.. coal gas: roducer tar residua, spec;ﬂ _
: gmvity 1,08</1oo°c 7% zolids, 33% asphalt and 7 a‘mihble 1/100 C, ran for
2 weeks withcut any difi‘iculty, after the letdown reflw: had been incroased

" %0 1 part for each part freshioil feed.: The '-ataly"t used was 1% Grude with: o

 FeSOy end- 0.2% NapS.. It should, howeve
easier"to wOr "tham cme aven"‘ta.‘r pitc!f

: In summary, it may be sgid cr. tbe basis of srall e,\perments in 1/
and 10 Ltr. converters that the Politz bituminous coal tar mixture, which
cortains only 1/3 bit. coal tar pitch, can bs proceszed with iron catalyst
- without molybdenunm. - It is probable tm., with the .present: iron ca »alyst the
: yier will be decroased at least 20%. - _ _

On the be.ais of other erpc*imentn in a- 10 Lir, converter it apnears
thet this tar mixture.could be addoed ‘t.o tho cozl, about. 15% of the coal \uth-
cut decmirr the ¥isld. S







1) In extension I the qua.ntity of liquid phase gasoline mist ot

increase so. much and the’ uantity middle 011 drop so mch that the two

2) Theshii‘tingbatweengasonnaandmiddleoujne ension I
xmzst not go so.-far as to reduce the anti-knock value of the gasoline from ,
utensionltoanyextont,_-‘_;- ERER : |

3) The exchange must not. go 80" i‘ar as to red:.ce the fmction of
heavy gascline avamble in extension I for DHD too nnx:ho " » v

' ‘It may be a..sumd, without mlcing dotailed jnvestigations » that the
liquid phase gasolino fraction to'125% C from extension II, which amouts to -
‘about 60% of the liquid phase gasolins to 2000 C, 29000 t/arm. more or lesa, ,
can be exchanged for middle oil-from extension I, From the standpoint
_ distillation also, cutting out the fractlon to 1259 "could be donme, Dr. xranig
promised Dr. Winkler to notify him, if an exchange to such a degree were
possible in I.G.'s opinion, Dr. Winkler would then discontirus his small.
~experiments along thig line.” Dr. Winkler will also investigate one 10 Kg -

.. sample each.of 'liquid phase gisoline and 1liquid phase middle oil obtained from. . ... ..

rurning Upper Silesian.coal to fusl oil at ludwigshafen, pa.rticulara]y for

" their phenol content, since phenols .in higher concentration, especially .
carbolic acid, damage the catalyst, in order to establish a btasis for his
‘6pinions.. On the basis ofDr.vKanig's data and. the results~cof the then dis~<
contimed experimanta Dr.. ®inkler will prepare a flow sheet for extension II
at Schlssien-Benzin, :{d.ch vill incluode all 1mportant deta.ils for sucha = -
decision,.




xannziffor(rﬂean boil:lng po .,-?)
Aniline point.
o (dearomtized)
Ccrrosian ‘best S
Doctor, test . . .
Glass dish teat
~ Bomb test . :

Resin not absowbed :
. 1 n (pemiasible ;
{ : vd t}" (umit:tsmmg
Lead sludge - .
-Todine mmber o
Aromatics - Olnfﬁs
Kaphthene
“Paraffins v .
" Elementary Analysia:
c . -
H
S
Octane nmber, H.M. without lead
. with 0,058 ®
R 0 IS I

. . Dr.ufSlder vecommends that ScMesien-Bengm £6t In touch with
Dr. Dehmlow of the ministry of aviation in Berlin regarding the evalmtion

of the Welbein gasoline, as well as CVab or DID gesoline, As far as Dr. ﬂinkler L
knows, the CVab from Scholven could not meet the specifications of the air forece .

with respeet to lodine number, resin test and 1ight stebility. - DED gasoline.
could pot meet the lead sludge test. " This group of high 4test fuels must
basically bave a zinirmm aromatics content of 50%. ‘Felbein gasoline is added -




311, 110, 109, 108, 107,106, 105, 104, °
25,1;-25055-25.8,-26,05.26.24.26.0,.26.2, .26
x) Triplex beam pumps vere formerly used. = These were entirely unsatisfactory
7" because they could mot be satisfactorily regulated. At present, 5 m3, paste’
presses are used, which, though more expensive, can be accurately .~

. xx) -The reflux is held around 1:1, if possible, .because  the converter cperates . . -
7 'most uniformly with a strong reflux, even when starting a new catalyst.

‘ This is also important because of the phenol content, which should not @ = -
. exeeed 10% in the injection, since a higher content deteriorates ‘the
- catalyst appreciably, - .- . - o

S Controlling ihd temperature with a thruput-(space tima) of 0.4 offers
7. no greater difficulties than a 5058 stall in operation for scme time, Withdn:- -
2 years of cperation the stall temperature ‘has risen beyond control only 3 times,
in each Gase for mechanical reasons not commecied with the process. With an v
-~ injection of 10.5 t/h the inlet gas is 28000 =/h. e cold g@s CCCO m3/h. _The'

" cold cateh Dot product concentration is 50-55%/vol. (Abstreiferkonzentration)o ¥ -

In the benzination of liquid phase gasolins + liquid phase middle oil from the :
pitch stall the high pressure losses are 12.4%, the losses in stabilization ...
and transportation to Schalven 3.1-5,1f. -Dr. Wirkler will make up a C-balance, -

from which the accurate composition of gasification, including stable gas, can — R

-

witbout stable gas, was as follous: '

‘also be determined. In previous experimeniis the composition of the gasified G,




0.octane’, gasolins, tha.t Fe]heim gmol:lne %0 185°% possosees benzen gasoline
lend quality: (Aralqualitgt)and_fs a ‘desirable  blend gasoline for Fischer . .° ;
gasoline as well, If gasoline. rich in arecmaties should really find no sals’ An
-peace’ time, there’ was 3 the ‘possibllity of producing Hg-rich gaso]_ine with
a d:!.fferent catalys perature of 22 W, F : S

R s The discuasion brought out; that the use of 700 atm in the vapor ‘
phase t:ould appear “to be very advantageous for Blachha.mer er 11, ¢ assuming thatz

';'.1) ‘an exchangs of 1iquid- phase’ gaso]ine and liqu,id phase
... 'middle oil between extensions I and II is possible with- O
out_haming tbe—requiraments of - extemion 1.

" 2) ‘a high test gasoline able to meet air force apecifications o
. can also be: obtained from Scholven m:!ddle oil & 700 atm

the govemment (Reichsamt) is satisf:led rith ‘the reduced_, —c——
qmtity ott" isobut-aneo L L :




ius detailed figures for 'the sulfur input

that combined with the ‘residues

will.Teble 2 conta
" 'material and qata.lys_t a_nd
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Brabag. Zeitz
-Scholven,’ Gelsenkirchen-Buer
i Gglgenberg, Golsenkirchen::
- Tiolheim . (Ruhr81l-Stinnes)
' LUn%nn Rheinischa Braxmkohla s Fosseling
SEEA Wwe.mavxxw(SnAetanmxmscha Troitlraltaotoft )
~10s Politz v
11, Wintershall, L‘fitzge'ﬂorf, xrmp/n,ersebuz-g
12, Blechhamsr (Qberscblesiache Eydr-Warko) =

S P '-In ali works nnly raw mterial was cenaiderad, the suli‘ur contemt of:
whinh could bo recovered,  For that reason,’ the coal for power productlon was

" nmot’ inclwied, becau._e ﬁ'. would ‘not be. practical to, rooo-mr the S0, .in the flus - -

v ga-es. - R 2
e In smry, 1% cen be sa.d fcr all. hydrcgenaticn 'aorks, that: large qnan- :

: tit:les of sulfur, reccverabls in a noermal way, have not. besn withheld from uce -
tion anywhers to date. On the ccatrary, production within tha.period 1943/44 -
will run to aboud 72,000_t_elex:~3n$a.:7 sulfur, 12,000 ¢ S in 503, and 6,000 ¢~
S in rae cleaning media, or & totel of about 99,000 t/enn S, of which about

-90001: enn will be ccnsumed again in the plenta.. The. a&ditional production P
. reduced consumption in this period of time is about: 17,000, t/ann’'S ¥.S03 .—S. Sl

By cemparatively 1little cdditlonal egquipment, en additicmal 2,007 o 3,000 4,
" elezentary sulfur could be reccvered, by larger planis 7000-10,000 t/amn e
" gnd ‘betreen 6,000 and 7,000 -t/ann 503 - by building ﬂe‘t eata.lyaia plam.a E







Fu_;;t.’hemor_e,,t_expcﬁmnts ‘are to be made to ses i1
uld not be “increased. by using brown:coal multiclene ugt
‘&t Wolfen from other works ‘ el ; S

it In*thg*lem*snm:wbalamg-wther—prdmediﬂamns,'ma'such”asa@m
and methanol, which-are clecsely ccnnected with hydrogenatian, were naturally also: .
.~ - tgken into conaideration, since thoy participate in'the production of . sulfur to ai-
. . _considerable extent.’ In order to aveid possible fluctuations, the sulfur balanee | i
'~ wad adjusted to 1942, It will vary little for 1943, except for umavoldable losses .
‘due to repairs in the sulfur rocovery plamts. =~ . LT

et S tfemn

1. EBydrogenation . - ‘ 56511
;- 2+ Gas Producticn R © 32886 .
3, Concentrated liquor ’}Jrqces’singg 2743
(Starkeasserverarbeitung . . ‘ :

Total 92440 S o
; - = Ths syntlesis gaces required for the thres cperating divisions mentioned - . -
above are desulfured pertly in an active coal plsmt amd partly in an alkazid plamt, )
... The recycle gases originating-in bkydrcgenation are also Jargely desulfured in ale -~
. kazid plants befcre further processinge The ES fron the alkaszid plants are cons ' .
‘veyed to a Claus furnsce plant, tcgelber with tle EpS driven off in concentrated = __ .
liguer. processing and reduced to elemsntary sulfur, andthe ®aste gas from the Claus




‘“31.339 t/ann

¢ .-The follu:zing pay. bs said abcu"s; t.ho cc:nuitionally raccverablo sul_fur in
rIenna, noR. going -to v:aatax L .

S The Glau.; vaste gas discharged im.o the atmosphero (uber Dach) -et the rate .
of abcut 1200 t/ann sulfur, which will probably be inareased to 2000 t/amm during

' the course of- 19437 can be recoversd by means of the increaced gas cocling capacity

T added reeentlyo Ozz the ‘otlar hsnd, this 'is offset, to scme extent, by increased
-+ Snterruptions due to repairs of ms’ce heat boilers and comverters becauss no roe -
. gerves are availabl A rmdial prograa is being prepared end the Reichszut haa




of wnste aoid and convey it to-a.C b
at ‘Leuna by extensive experiment Ib;we w.bhe
. ¢ /ann.sulfide-sulfur contained in 440000 t/ann sulfur res
: could be recovered as 25§/Vols H,S by using 18000 t/er
... hydrochloric acid. This:could be “increased by 800 t/emn
<...filter cake containing HpS with an expenditure of. 1200/
...~ hydroochlaric acid. The hydrochloriec acid _could: bo: par
: "gver, there arc povhere near the quantities of waste
..schems._workabla,.apart. fron.the equipmen
" coms. by extensive oxperiments, : For the cost o:
: and equipment for processing, en equivalent emount of
. available elsewhsre in'a shortor time,  €o.ge froa L.T« carbonizati
= ‘At the last meeting of the techaical committes in Nerdhauser a | i
‘suggostion was made to utilize the residwe in the gypsur reduction to- gas contain
" 4ng S02 cn the sintering machine in the new sulfur plent at Hicdersachswerfen, .
_whersby the carbonizaticn residus cculd possibly be transportsd in the:emply gypsun
cars roturning from Leuna, Sincs the L.T.C, residuo contsins a lot of iren, the

additicnal -ircn, which, in any case, is Tequirsd for the: producticn: of cement.on the
sintering machine, could, at the same time, replace a pazt of the reaction. ccke by
tho coabustible constituent centained in the L,T.C. residue (?) and the SO5 . con=
tent of the reacticn gas could bs increased by the sulfur comtent.of the residueo
Suitabls samples of the L.T.C. residue have bsen sent to Iurgl. A sample of -ths - -
residus has alsc been semt to Dr. Relssmamn, I. G. Folfen, for the same purposes

" " "Mars and oils are\h'yxitoigaﬁ‘aiéda."_

gasifying Blhlen AST-Crule.




‘The ga cleaning mass accrue ‘in such a form that it ca be ‘de
fa

ha e en:chemioal plant in- ] nwhore the sulfur

: :‘,pure gasolina 36 hy-residues

gummed 225,° sulfide and -

- phenolate liquors-149, rest in v -
. hyepoor gas (fusl’ gas) 59, with pure
- water gas 33, H;S0, plant stack 92, -
. Winkler mta w»sxt:eﬁt

trea.ting I 120

o =pOCr=gas deliver :
‘(power plant) as fuel gas, not oesulfured,

- .. which cannct be desulfured becauge of

overload or present location of the lins, [~




‘;fu'x"nace : . !
‘about 300 00 t/ann of the 1593 ann

produced by ‘coke’ gasiﬁcation.

"_‘-_'l:he‘min‘ur halanca for tha year; o

Hydrogemtion S
Goke-O-Watergas (only

s coke watergaa nnd «.ha Is'drogmtion gases ‘are. desnlfured in alkaz
: ,%Ms, the HoS produced, together with the hydrogenation rat.ar treatment HZS
" (Bogasuns=H,5) ia conveyed to the Claus furnmacee .- T

Gons:!.dering ‘tha p:‘ocea..i.ng cenﬂitions described abcve, we get tha f01= -
. losing balancax o '

mmm_&mw).- AN T 5950t/ann.
Raccvered: in Claus furnacs Lo 229 tfann T .
7 (sent to Leuma in eode " EL TR
- {centrated uquor(Stark- . 3100 t/amn
(msser) e CRT

. ~msm treatad waste aatar w7130 t/amn R
restinkydpocrgaa T , e e
ncbide:rhiﬁed@ £ "

Do Co iTo




‘With the gulfur-p e sulfur going -hy
iron sulfide by the higheiron residue,. Whatever isf as’
‘hy-gases-is:removed.in.tha.alkazid- plant,.in.ordes.to.use.tha cleansd. gases. £
ing, -The losses in the water and the waste gauses. are very.lerge.. -there may be a.
oasibility to reduce these losses and to recover part of the sulfur in a Claus fur
nace or a:wet eatalysis plamb. .o LT Ty

-poayeidable - o o
" in hydrogenation resldue,- - . .. . . -
_.:lesses in dephenolizing, de=
" pompression in residual gases,
.'4n wiste water containlng NHy, - ... v . 0T
- dirty water, .phenclate liquor, etc. 2870 : e

-~ going into atmosphere in.. ... ..
.. combustion of a waste.gas . . - -




~."to elementary u.qur in-a C.Lauf' fumacea Lhe st.li‘ur in the dry cleaning mass canno
< be. recoversd because of its lov.charge.spd the spent mass’ goes to the dump,. If
“the plan'b were: expanded to max. capacity, which, however, cannot be’ foreseen at -
. 'present, the sulfur input. for both producer (ge,.era’ccr) gases would be increased .
by abou’c ;0;% . _

: z-ccé smg cond«‘ Lions, we geu he ,i‘oiide:-if







- Tablo II ahaas'velocnies and’ reaidence ,times when. rnnnin tuminous
COnverter

R ggntrary to the f rm
, <X %as weed for the Tetdovn at"conve-m
were mado with a corrected vxlun of 0.5, which is approrimtely cor:'cct at
hi.gh temperatm'eso L _ S .

"1 The residsnee tim»s vera ca.lculated:

" 1) - a5 formerly, with the assunption that the gas and the uqn:d7 -
form a homogenecus mix‘ure in tl-e con?emr, and .

2)—withthaasmm;rt:!m adegreeoffmjmgcfon]y‘w%is SR

cbtained, which corresponds 40 operating conditions in'large " - -

plants. For this socond case, the mean converter velocity =

. was caleulated. by dividing tha total convert-ar length by- the- -
residence time. i e L _ el




S V;Co.wortvr ‘X
i Conwerter XL .
LConverver, 133,

CocCemvarter IV s

VAT
35/ 3N

372/ 405

;;'405 i 451

189 f238.
219 / 253"
253 /279 .

7 2"9 /31{

!
£

213 / 26{,
28l f 320
- 320 /263

'"”"'""”36‘5 */*419 ol

‘213 /20. L

S 264 /301"
2301/ 307"-

et e

1267715
1567/:39150
“191 /226

5= {21625

286 f 531
Tr33L /382
3827421

-~z,2.1~/~47°

.(‘cnm~° tor
Cenverier
‘Geaverter

R ST
Guv C-‘ 2> alll

’ ‘.'mloc.xtv :q_.l " Vte GCu_’\Ta‘l?‘GQ?'ﬂ el ANt

o2 /oo
,. 0151 /001'?9 g

-0,395-/0.431 -}
10:432 f0:480° - 4

oo9¢/o,1c>5 '
“on 105/0.320°

£0.120/0,131

WB‘/Q l&6 :

0.091/0.105 |
0,105/0,12:2
0122/0013-+ -

0.134/0.351

0.102/0.127"

0,127/05153 .
“0,153/0.174
©0.174/0.201 1.

°1c2/0,127'
0.2127/0.145

0.145/0. 147
0.147/0,150

C ;o"ss/o" 103

0,103/0.120
0,120/0.3132

| j_o 132/0 us‘

0061/0 075
10,075/0.092 -
10,092/0,204 |
0. 104/0 121 :

0.132/0,158
0.233/0,202
00202/00.2?6,

%) -Cocliixg s oin’

0.353/0.323 ) .
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r GP ) "‘6207"’ 5,
DRP~6M916 y

- DRP.61831 5,
s P+638109,
DRP<,8%R79, I

s FaPi=G66633;.
: 19-]._-2'7, " DRP727921,
24=11-27; - FoP.=663539,
24=1127, - F ,PoC64375,
15-1?»27,f 2,P.~302354,
, : ,P.-és%,&,

: 7° 1.28,5 yRP°5°5234 s

—_—

1G4
1.6,

T Piret 1iquid uhen vs.par pha Ty
I.G, High Fp partial praszure..
-.G iddle oll pressur .nydroger
o Pirat ppliteing, then hyﬁ“ogenat:rg_
catalysts; (wolfram-and Jeompounds, e.gs
' Slightly corroded (angodtzte) metals or
; T 7 petallle allcys es catalyst cam;rc.,
I8, Hot gs circuletiem, L e
I., “ ¥Yoving (Tanzende) cate_‘lystsc SR

oGs% 7 Pretreating catalysts wit non-ri.c‘ ci'ble &
JaGs - Hot- ..lqu_d c:.rcula.ticn. :
1.Go " Refining Hydrogenation in vapor.phaseo o
I1.Gs Ris.;n'r temperatures. : AR E
LG : Se?aml coaverters,.

L . Prossure hydrogena ti&coalm uars:in
I'.Iing %he. presence of.‘" :
"‘lo*entin,

1y = aehvdrogenatmg cd’alysns
- {a103, Si0p) ' :
'2) - naz:z--h;;rd"ogezz:a‘i:m° ca is (metal]ic o
- oubstances, halegenides) .. ¢ .-

.~ 3) - hydrogemating catolysts e

e (MosSy, ¥S5)
.Go CT rergthening cataly@ta with m-eta.ls cf tha g

20 & 30 ETOUDE . )
S i




it AT e

8w 229,
27- 129,
o 21"11-29,

- 27‘ 8-299

» 14" 9‘29’ .v -
6—12-29,_

By

- 6=12-29,
-23- 1-30,

©20-2-30,
120~ 2-30, "

26- 2—30, ’
A-BO,Eanstrian Pat, Deg'ussa,

oPo-ém "Shen' "
- DRP=620746, Sh°n’.,.,.

F P.=74,5468

F.P.-700891, I.G.
DRP-670717, 3.G.

'_'? P.-694,192> szmu,v ,
("E.P.-336689 ‘Shell,

.P.-707210, Shell,,. »

'DRP-616427, 1.G.

QPQ'BM’ Shell, N
: D_RP-&6916 Degussa, 'Circulating gas partially deccmpreased

.P,,-'mzso, ‘Shel1, -
-134989

108, particula ‘
ol by splitting- hydrogena on - of

- naphthalens wi

" compounds, possibly with addit. of Pb,.
.8n, Zn, Cd or their compmmds, af'ter
reating above 200°C with gaseous or

vaporous compounds of solid metalloids

of the 5, & 6. groups (E,S) as de}
s pengtion- catalyst S

- Phenol reduction with Mo to_ A»-coal ‘
MoS> ‘on adsorption coa.l. ' ey

H:lgh product partial pressure. R
Heavy metals or their.compounds w:lth
~volatile sulfur compounds in presence -

. af, ‘at elevated: temperatures, wit.b

out pressure,
bons £inely distributed ‘on “coal. . .
‘of Cr, W, U, ¥n, Co, Ni, Fe on
Fipely disparsed coal,: L
~ Colloidal catalysts adsorbed on. coal
‘Finely dispersed catalyats ‘beld in-
suspension, -
Metallie oxides treated fd.th st

-Bo that the HyS 'required’ to maintain: t.he
“increase. in catalytic effectivensss ia .
"adjusted within the 1imifs ot‘ltolsﬁa.nl‘
Decycled without rexhoving hsdroeerbom. ‘
Colloidal o on coal, . . -
_Press. hydrog. with Fe-Go-Ni-catalysts a :
with BoS addition to 15%. hhx. increase in -
effecﬁveness, ) o




% 6456_.”1&5 o ‘mm@mmesmmmmwiws.wm
: DRP-685371, . ulfides from themlly decomposed S
ey 8sllfo-salt = -
o Metals of ithe 4. .to ‘-.ngoups treated
rat elevated “femperatupes with volatne B
fEE _ - sulfur compounds’ under pressure, e.g,
I L :5 to 15 atn, .- :
~ ,DRP='-61'7236 Stand Processing used sulfides with BC1 mtil o
» L - the soluble’ constituents, except sulfides -
" of Cr, Mo and W, are dissolved, =
DRP-589968, LG.. Psetxiomorphous l" & ¥o cata.lysts
o FQP°.73295
g ‘DRPo659233, Bit.Coal Elementary s r:ithout othér m.talyst.
'  Liquefact, * . '
. _'Reports " Orlow, ' Hydrogemation (accordinp to Bergixm) cf
1931, - - .+ heterc-cyclical compounds with MoSB or
Pg.2631 - ... . gulfured ammonium-molybdate; - T
: ’DRP-648130 IoGo : Catalyst added after prebeating, .. ... ... .-
- DRP-577628 I.G. ~ " Thermally decomposable or volatile com- ,
R SRR , pmnﬂsofﬂoa.nd/orﬁbeatedtosintering ‘
P . or melting, pcasibl; follnwed by H>S ‘treatzent,
L U.S.-2029100.;U.0.P., Pressure refining wi
e . . molybdate or uolframate, ©.gs o Cu, Ag,
- 4Au, Sr, Ba, Ng, Zn, Cd, Hg, Sn, Pb, im,
-Fe, Co, N1, Pt, Ce for ¥o, also Ca, Be,
.. Cr, but not Ce, for W, Also cxythio—
_ _molybdate, e.g. diozydisulfcno]ybdic acid.




Add’ ‘eatalyst’ before pre
aeel - pubatance  (sulfur or:
h ‘after preheating,
‘.DRP-6]_1922, Deutache _Dissolving sulfides of t.he
= : Hydriar— 'primry or secondary
B L Werko. : :
S DRP-=651473, ‘I:Ge _vPretreat eatalyst c.;rriers X
18-10-32, ' ~ DRP=603763, 1.G, = Acidify carrlers, .
u— 3.33'- U.s°-2037781,Uo°cPo ‘

' 2Ue 4-33, : ,P.-754664, Shell . Sulfides from halogen:ldes by sulfuringa
15- 6-33,, : Brennstuﬂ‘chemie .Sulﬁn-s part in pTes3, hydrog.\ : o
_ "11.,221"' : Szeszich, o n S
| | ‘& Fups ' |
. 30- 6-33’ Ues '2037791 UoOoPo rkmlic mtjde (e.gu Fe, Ni' 00, Al’ Zn,
e . Co, Th) plus thicmolybdate and alkali or
S g - T zinkealuninate for press. refining, .
_ 'Sept.\1933. Ind.Eng°Chem,P_ease' & ' KoSy treated with By anmd amonium-su]fo-
. 8 25,1012 Eeightan, molybdate. decomposed by acid. -
T 7 10= 1-34, DR.P-709940 I.G.v - Pretreat carrier with haJ.ogen or. halogen-
12- 1.34, = DB.P-693985, I.G. .~ Double sulfides disolved by comrersim af
RS .t':aulfo-saltswit.hmefaniccompowmdsor v
- .- suspended in the presence
» aolvants. ST




v, 200 7{'3.5; N

' For.Petr,'rechn
(93

.1%-1.75911, Shsn,

F.P.-224579, Skell,

. (NH4)2'?§4 e .
" Feakly acting hydrogenation catalyats“wl'th

emall cua.ntitiea czf strongly nct:l.ng hydrog

i catalysts FeS+HS,,
"Roast ¥o catalyst, disaolve :ln 82504, dilu

precipitata oSy with HoS,
HeSs on ailica-gel or. Cr203 Desulfur—heavy
gasolme »

'-Isomarization of hepta.ne, octax; and henme A
.. with. I-bS3 wnder. presam-e. e .

T-TI-H process, - -
Sulfides on double” qmntity af carr:lsr

. substance for press. hydrog. above 300 atnio

Hydrog. of dilsobutylene with sulfides

- of the 6. groupes

Pretreating notals with S or IQS to- prevant
separatian o:t ¢ In eﬁd”o—theml mctione

MY



' atalyt:lc cracking in the presenéé of - :
francaise organic sulfur’ compounds, ' €.g. -sulfured oil, S
LR '.withsulfides oflloorﬁas eatalysts.

oGa: " Hake “iron=chloride 3~ (NH, )2S.Fes hamless '
' by thorough washing or. additiom of HgO- '
" ammonia salt, add: snlfo—nalts a.nd heat. ,_

B f\,




column, while the: steam or'hy—ga 'was
the superbeater of -the L.T, C kiln, . The: st

ry of: about 150 kg
of , centrifuge residue
pumped” from. ‘the bottom of the' column and injected into the kilnata® =
“temperature of about 15°mV. " However, no special’ advantages
. in the. earboniza.tion of ‘this. top

555 sol:ids, LA
‘45% ash in sol:lds, SRR
. 25% asphalt in oil, = ¢
90° c softening point. o

. It may. be u.,ed as’ a briquetting meddum or for simﬂar pxn'posee. For i'm'ther

. processing (grinding, etc.) and to recover as much.oil as possible, it would -

be desirable to concentrate the centrifuge residue -still further.. However,

" all attempts in this direction, e.g. increasing the temperatime of product dnd =

steanm, varying the thruputs, etc. brought only a]ight results. Due to f.ha
short residence time in the column, it was possible to obtain a topping
residue of at most 604-. Experimemts in tcpp.‘..ng 't.he letdcm: hraught the same

--Ihese eu:periments showed. that the- topping column 18411 suited tor”

- ‘.the intensive concentration of hydrogemation reeiﬂues, beeause of tha short L

reaﬁence time and-the low supply of beat energy.

, - dIn additian, it lns been clearly demonstrated ﬂ:at, uhen opsrating~
‘with steamincmmter current, pew solids areformed,ﬂ:rnwhichvumbh -
) snbsfa.nces, oﬂé and aspha.lts, are destroyed.




: 1ization method an ol yield of only about 75%°
s -this new method also promises success, -if, ’
residue can'be sultably utilized

rifuge_ residues_can. be..topped.and. zhat.oll yialds:can-be-expected:-
, use.ca

*'The present necessity to save bituninous codl tar pitch in briguetiing

'in order to use it for other purposes, led us to seek substitutes for tar ‘pitech,

liydro-Forks Scholven put 2 samples of hydrogenaticn residuss at our disposal
“Tar-the-solution of \this problen,:.Ke mere to investigate the composition of -
e materials and their propert ‘briquette binmders. 2

- Volatile Canstitusnts,
- olat




S i |
ks I § - i
L i
o -
i i N
s N
e o
bt

e_s in the above . tab ey
tar pitch’

3 ] y hydrogenatd
eresidueeareon]yhalfassu-ongestarp;tchinthemngebetmeedédam
- 10% content, based on the brijustte mixture, comequent]y, these residues
. ean’ hardly be used :!n their"origiml form aa “briquette b:ndar, forr ecanomic




fthruthepointetinursecﬁonofthe

ure,. consisting of 45, tar pitch and 4% topped
Asseenfrom?ableB,l.%'té_r_ itch al
, The residual 4% topped. residue P
. k s 4.0, the hydrogemtion consti uen
of the bind.ing power ‘of the 'l'ar' itch

In this mlcu]ation,
ue, or, in other
ui‘ pure. tar pitch

coix:lusions, depending upon the method of” :easoning, :
fact that the relations betwacn: the: amm;nt _ _

'canbe Lainedbythe
uettes can not be represented bya

atrength of trig
"eoordinate’ axes

This clearlyseenin'!ath.:Rhile'ﬂtar

‘ofgl.l.kg/ onlyl/Bﬂmstrength,_or?.Okg/cmzjs

Jf,theamomtofpitch.v,,.













