3 - '1‘..36",’ -

In Case VIb ‘ s Op:rating Method 50350
Coal gasoline - : 8.11.4 b ,
Coal middle oil - s 18,3 %

Total 2 29,7 t/h correspording to
- a7 wigfid = 25,9 1 gasoline,

roquired catalyst volume =47 m3
' = 6,7 converters

s 3 stalls, 2 double

& 1 triple.

If, however, the coal gasoline is cut off at 170°C instead of 200°C |

and separately refined at 50 atm DID, the following picture resultss
instead of 11.4 & = 2000 C 3-9 t = 270° G, gasification 14% =
7.75 ¢+ gasoline yleld with 59% aromatics, rasidual gasoline
170-200° G = 2.4 t to middle oil,

. instead of 25,6 t.middle oil and 2.4 t residual gasolins = 28 t

170-375° G, gasification 15% & 23.8 t gusoline with 374 aromatica.

This gasoliﬁe can be brought up to an aromatic content of at
least 55-60% under mild conditions with 1little loss in the DID process,
because of its great naphthene content,

a) required for DID & a load of 0.3 3

. 30m catalyst volune & 1 DID systen.

b) rejuired middle oil benzimation O0.44 =

54 catalyst volume

2 triple systens
1 double system

In any éase, three 700 atm stalls are roquired, instead of at
least 4 with 5058-6434 combination and prpbably 5 stalls at 300 atm,

'Blechhammer calculated additional capital requirements of about
RM, 3,500,000, @ 700 atn, compared with 300 atm vapor phase which can be
saved in one year by the lowsr gasificition, in spite of higher aromatic
content. ‘ ,

Gasoline yield @ 300 atm from 30 t gasoline and middle oil x 82% =
24,6 t/h = 197000 t/amn  (aromatics 20-158). - 5

: Gasoline yield @ 700 atm from 30 t gasoline and middle oil x 87% =
26,1 t/h.= 209000 t/ann  (aromatics 25-30%)

. ' An additional yleld of about 12000 t/avm x R, 400. ¥ abt,
RM. 5,000,000--. . SR ,
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In addition, the saving of Hy @ 700 atm vapor phase I8 consider-
able, Difforences exist in the quantities of H, in our flow sheot MaGl-2 Ho,
- -since I. G. calculatess - e VR
with Via liquid phase 91000 m’/h,
N " imstead of 108000 1,

with Via vapor phase 24000 w/h,.
. instead of 29000 u’, "

with VIb 1iquid phase 85000 wd/h,
instoad of 100000 w2,

with VIb vapor phase 18500 n3/h,
. 1instesd of 22500 m’,

Compared to these figures, the H, consumption in 700 atm vapor

. ACaSB,_Vh,:..z!.g,t,x.gzug.,3g,8ut.gaeolineAx._,575,,m3.,;_..,.“_,.A,,.,.._..
. Z roduced to 19000. w/h

Case VIb = 24,8 x 67 2 26,3 t gasoline x 575 w3
® s reduced to 15500 m3/h.

veoeo 2) By eliminating -the 6).31, catalysts, the iso-butane yield at
Gludbeck is reduced to about 50%. - :

According to large scale exporiments at Iudwigshafen, only about
17% C,, bydrocarbons with about 10% :'LBO-CA' in the butane can be expected in’
700 atm liquid phase, At abt, 19,5 .% hydrocarbon gasification this
corresponds to 0.3 t/h iso-butane. (Figured with a pure coal input of 80 t/h
@ 21% C-gasification to 75 t converted C = 15.8 t gasified C = 19.5 4 hydro-
carbons = 3.3 U butans and iso-butane/h), ' :

In %ho 700 aim vapor phaso gasificaticn conteins abdt. 45% G, hydro-
carbong with abt. 408 isc~C; in ths butame @ abl. 4e3 hydrocarbon gasifica-
%iem, corrospording to 0.7 lf:/h iso-butane, i.0s total putene & 1 ¢/h by
analysis = 8000 t/ann, iso-butane, (Figured with & moan gasoliue preduction
of 20 t/h @ 129 oil gasification = 4 %/h oll ® 4.3 & hydrccarbons, of which

1.9 % butane and iso-butane/h) o o

/Ekp
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US55~ BUREAU- (F-¥INES

HYDRO. DEMON. PLART DIV,

Physical Properties of Wolfram Sulfide, WSy
Tudydgshafen, 12 April 1943

(See also T-359 & T-236)

According to Corleis, (Nl )pWSy strongly heated (gogilintos) in
a stream of S0, produces WS .in porous pseudomorphe conforning to
ammoniun wolframate. According to X. G. patents, W53 is eimilarly obtained
by heating amnonium paravolframate for days in an HyS strean @ 300-400° C,
The gray metallic shining crystals are pseudomorphous N, .« parewolframate
and give a 20% higher ylold than normal hexegonelly crystallized VSp, when
used as catalyst in pressure hydrogenatdon. ’ '

S, crystallizes hexagonally. The elementary cell contains 2
molecules W55, the edges are & © 3,18 3, C = 12,5 %, and ths parameter is

~1/8 or more-~likely-3/8,,-4-~-»~Thar-cryﬁ'l;al.vatructure.is,..the seme 88 MeS2.. Lo .

W5 loses its sulfur in an electric furnace at very high tempera-
tures, At 1300° C in vacwum it is still not decomposed. At 1200° ¢ it
1oses 60% of its sulfur in 2 hours ard at 2000° C is completsly desulfursd
in a short time.

¥S, is reduced by H% from 800° C up, and after heating for 7 hours
all & is evaporated as HpS: The reaction equilibrium WSp-+2 Hy = W+2 HoS
is determined only by the partial pressures of Hp and HoS ard is inispendent
of external pressura. The extrapolated 1imiting values of this ratlo are,
at 795° C: 0.0140
" 8050 C: 0,02634 -
n 0850 C3 0,0420
B 1065° C: 0,0740
The heat of formation of WSy is calculated therefrom as about 73.4 Keal
betwesn 800°C and 1065°C, Sy does not form a phase poorsT im sulfur,

Folfram-trisulfide, W4, is a black powder, which is decomposed
into WS, and S by heat. 1t is pot fully reducsd by either vater gas or

hydrogen.

Investigations into dehydrogenation.of cyclohexane on ¥#o showed
‘& low dehydrogenating effect of the ‘catalyst prscipitated on Si0y, compared
to ¥oSy on S10 ‘»galo ¥oSy without S10,-gel was 8t1ll better; a slight CH4
formation at the begimning wae atiributed to residual MoSy, Crp03 showed &
25 times greater effectivencss ithan MoSy catalysts, . L

iruining conducted experiments on the secondary electron emission
of Wy, It was found that high elsctron emission takes place only if an
electron can be reised from a {illed up energy band into an energy band 80
high that emergence from it into vacium is possible without supplying -

L e

s
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additional emergy. WS, uill give smaller ylelds in this than the pure motal,
The compounds of electro-positive metals pive Tower veluss for d (delta), -
oSy & 0.9, WSy = 0,77 = 0,85, (Delta = ratlo of electron emission to
olectron supply.) ‘ '

: Work on the dotector effect of small crystalline blue~green shining
W, (from wolfram powder and flower of sulfur @ 6000 C and further seven hour
heating to 1450° G), as woll as of large metallic shining crystals with
hexagon edge formation (from FO3 and flower of sulfur with K2003 added by
heating in HpS siream to 600-700° C and further 20 hour heating to 1400° C),
ghowed an effect equal.to MoSp with equal slze orystals, - With direct current,
the direction of current £low wag from point to erystal. o
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Uber die zphlenminpige Brfassuns der Svpltektivitit von Banziniervnge |
kontaliten ozw. dsr Beonzinierbsrkeit von Olen.

Zuaanneniasaunge

Bigher wurde zur Charalterisierung der Spelisktivitii einee
Rontuktes bsw. der Bensinierbarkeit eines Slcs imper Temreratur und |
“Babel ereleldo Beaninkoumentration arpelihrt. Die Ubrigen Versuclo-
bedingungen waren im wedasritlichen sclion genormt. Nabed waren Vergleis
che zweler Verouche auf den ersten Blick nicht immer 20771ich; 5.B. |
war nicht Xklar, ob ein Kontukt, der bed 21 HV 70¢% Benzin ~ibt, becner]
gpaltet alv einer, der bei 20 NV 554 Benzin sibt,

Mit Bilf2 einer dureh + " es Muterial Lelepisn be"ea_
My zwlschen Tenperntur und Bcnzib:on~ehtruhlr" inder Bendinieruny
wurde eine Formel abgalsitet; die ca gestattet, Berzinronzentrationen
auf eine Testrelegte Stand rfamgmperntur upgurechrer, Als Standarte
Temperatur warde 19,5 MV = 382 “C cewiibl, Die fiir 19,°% MV errechne-
te Benzinkonmontration wird »ei Kon*thwPrﬁfuﬁﬁen “Sreltaktivitit®
(8) und vej Priifurgen von Prdviten auf ihre Spaltfreudi keit "Ben.-
sinderbarikeit® (P) serannt. '

: - Aueh- fiiy-die Uwfmchnwnv von Turchsiitzen wurde eire allerw
dthgs durch noch wngentizende empixisch~ Unterlagen beleyte Rerol gew
fundeny wonach die Benzinxonzentrsiicn el connt unter clcichen Be-
dingungen durchgefiihrden Vercuchen etwaliroporiicnal den Warzeln sus
doﬂ Darchsats ist, ‘

zez. Glunther

' umgekehrt.




_A: Problemstellungen und. 4% der Versuche.

"0 “Dle in der Kleinappartur auf dem Ge der Benszinierung
licgenden—Problone—tassen—mich— TENTHEBEN g

. ——
1.) Prﬂfung-der—?roduktion~der*KontakttFabrlk a1 Benwinierungg~|

kontalt hinsichtlich dessen Spaltaktivitat . .
_Prifung never Kontakte hinsichtlich ihrer-Spaltaktivﬁt&t"f&
und ﬁonstigen Benzinierungs-Eigenschafien (z.B. Isomerisie-|
rung) . il

Priffung von g~ ader v-Mitteldlen hinsiehtlich ~ihrer Benwmi--

Frerhar et (STt Y TeudT gie 1T ) vnitor ~eichreitiger Foot-
stellung der Quelitéit Ges dabei anfallenden Benzins, i

Die o Mittelolo eind dabei cus ginen Rohatoff dirert durch
Destillotion gewonnen {ev. anch noch raffiniert), die b-Mittelsle
8ind entweder aus einen Standart-RohetofT pit eincm neuentwickelton
Vorhydrierkontakt (Fregen der Vorhydrierkontalt~Entwicklung) oder avg
einem bel!ebigen Rohotof? mit einem Standart-Verhydrierkontakt (Frae il
gen der swelstulfigen Gnsphaae-verarbeitung eineg belietiscn Rohstolfs
meint euf 87er-Kraftsto?f) gewonnen. Dos Hort "Ronstoff" s01l hier- j
kel "Ausgangsprodukt fir die Gacphase" bedeuien .

Fllr die Bevrieilung der Spel taktivitit eines Kontuktes bay.

der Benzinierborkeit eines Mitteldls ﬁurdeuﬁs.genugen,”die.Pruﬁungdww@
‘unterfeutielegten Bediniungen des Ofentyps, des Drucks, der Tempera-
tor, des Durchsstzes, des Gan~01l-Verhiltnisses usw. vorzunchmen und
els Mal TUr die Spaltabitivitit des Rontaltes Yaw. fir aie Benzinier-
barkeit des 0les die Konzemtratiorn oder Leistung ZEx an Benziuy mit
Lfestgelegten Siedeende anzufiihren. Felen der Forderuns "Bencin mit
festvelegten Siedeende” bestehon Jedoch zeipgtens no b die Forderunsen
"8ledc;erdchtes Verhalten des Bengins® AT "techniser tregbure Lei-
stung wid- Ausbeute an Benzin", die abe: ter den einmal Tectgelesten!
‘Bedingungen-(e,0,) “nistenS’nicht'béfrisuiiend'éingestellt werden,
D& vorliegende Versuchesmaterial der klcinen Ufen in den letzten Jahe
ren zelgt nun, dal man allen diesen Forferunsen entsprechen kann ei
Fedtleiny aller Bedingunsen auler der Terperatur. .

-

B: Festreleste Versuchsbed inpungern
P { 3 L

50 cem Ofen von 17 mm lichter Weite
§trdmung nach Skizge RSK 398la.

2.) Druck: a) fur Partie-Prifungen_ (Kontaktprodu
b) Tir Prifungen nener Kontakte 200
¢) Tilr Priifung der Benzirierbaorkeit von Olen 250ath
sufier hei Prifungen Tir Leuna (209 at).

P

¢

Partigprifunsen 2,0 z/Lii/h, ]
neve Kontekte 2,0 (bisweilen 1,9) ke/Ltx/n.
Benzinierbarkeit priffungen 1,% ke/Lir/a.

g
Durchaats 1,552,650 cha Gas/kg 01 (=200Lty/Gas

" 2,052,5 cbm @as/x,




Sonstige—Bedingdngeﬁa-soférn~nicht~im‘éinzclnén Fall™ve |

gonderc Grinde dagegen oprechen, wird dem Aucgangsprow.
dukt immer 0,75% 08, zugesctzt. ) L
Kontaktpriifungen werden (z°Zt6 selt etwe 1Y2 Jahren)
mit Bruchsaler Gasdl (180-325 y &P, 68) inm geraden
Durechparg golahren. o , . )
e BerzimieTbarke I teprurunge.. von Olon werden G454

T-Fillen von Eontaktlabor verwendet, die eine 8paltalk-
tivitﬂt von D-70 (ﬂnuu) haben .

Tenperaturs: wird je ngon Ergebniseen co eingestellt, dag
der unstabilieierte Abatreifer 40-70% eines Benzine mit ‘
Bndgunkt 150" enthdlt und das stabilisierte Benzin 50=60%~
1007°C siedende Anteile. dngefahren wird so, daB die Pempe~
retur nach M8glichkeit nicht surlickgenornen werden musg.

Cs Bisherigp Darstellung der Ergebnisse.

Bei dor Prifung von Benzinlerungskontalkten interessieren in
.merwter,LiniamDatenmﬁberwderenmSpaltaktivituté”desjweifereﬁ“adéh”ﬁber ,
die Ausbeute an Benzin und dessen Beschaffenheit. Die Sraltektivitas
wird z.B. charakterisiert durch die Bengzinkonzentration u n 4 dle
dazgu nidtige Temperatur, die Ausheute an Benzin durch die VEfgasungg ,
und die Benzinbeschaffenheit dureh Zusammensetihung, Okttanzahlen, Jod~||
zahl und e. . nooch elnige andere Daten dee stabilisierten Benzins,

Die Angebe der Spaltaktivitit mittels sweier Zahlen (Penpera-
tu' und Benzinkonzentration) hat den Rachteil, daj sich swei Ane.|
~gaven vielfach nicht direkt verglelchen lassen; %.B. ist nicat auf
den eraten Blick ersichtlich, ob ein Kontakt, der bei 21 xv 70# Ben~
zin gibt, besser spaltet als elner, der be 20.HV 554 Benzin clbvt,
FMir die vergleichende Priifung von Produkten hinsichtlich ihrer Ben-
zinierbarkeit gelten ehenfa.is Me vorstehenden Betrachtungzen

D: Ableitung dex Charakterislerung der Spalt-
akbivitdt einen Ronta LDzw. der Benzinierdarkeit eines Frodukies
- du. .a eine eingige %ahl,

Un sine einzige die Jpaltung charekierisierende Zuhl 20 ey~
halten, wurds varsucht, den Binfluss der Benzinierungatemperatur auf
die Benzinkonzentration empirisch festzustellen, um dann die bei dsr | |
Arbeitetempsratur erhaltene Benzinkonzentration durch Anwesndung einer]|
geeigneten Rorrektur auf eine Standort-Tenperatur umzureclmen. Aus
den zahlreichen Versuchsunterlagen der letzten Jahre geht hervor,
dafl bei Benzinierungen von Erdsl- oder Kohleprodukten mit verschic-
denen Kontalten die Benzinkonzentration im Bereich von, ca 10-75¢ - ir
Jedss halbe KV Temperaturerhthung auf etwa das 1,2-Pache steirt,

Mit Bilfo dieser Beziehung kbnnen die bei beliebigew Temperat en gr-

haltenen Benzinkonsentrationen in éine "Benzinkonzentration be-

19,5 MV" ungerechnet werden, Dicse Grisse wird im Falle der Rom.okt-

brifung "Spaltaktivitét" (S) und im Falle der Prlifung von Ulen auf. ||

lhz. spaltfreudigkeit "Benzinierbarlredsd (B) genarnt. Die Pormel 4y | |

die Berechnung von S bzw, B laviat: _ - S
. . B bZWov ,s‘a_ﬂcrlga. (1995"‘{?)

14
‘
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Die 'tabu],'lefter_l Faktoren 1,2 (1‘?’5""?) filr die Umrechnung. csinds -

P ¥ ST

AThaitatenperutur—(HV) -

17,5 2,07
8 ‘ - 1,73
18,5 1,44
19 o ‘ _ _ v 1,20

19,5 o _ 1,000
20 . 0,833
20,5 0,695
21 0,578
3] ' 0,483
0,403
0,336

'““‘“““”“““WBei~Versuchen9~die-beimanderen~Durchaatabedingungen,alsmw'
den im Abschnitt B angegebonen durchgefithrt wurden, liusl aich eine
durch bisher noch unzureichsndes empirisches Material belegte rohe
Korrcktur auf den festigelegten Durchesatz anbringen, inden man annlipny
daB beil Versuchen unter sonst gleichen Bsdingungen die Brnzinkonzens |
trationen@@roportionul den Quadratwurszeln aus den Iurchsitzen gind. |
Bei der Umrechnung von Versuchs-Murchsatz 1,0 auf 1,5 ist z.B. die
nach der. Temperaturformel berechnete Grisse B baw. 5 noch mit 0,81 |
bei-Umrechnung von Durchsatz 2,0 anf 1,5 mit 1,15 zu mltipligigren, |
Fiir Umrechnungen auf dem Gebiete des Drucks liegt praktiech noeh keinj
emplrisches Material vor. ’ ;

’

ac—

Vo ungekehrt .
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HYDRO. DEMON. PLANT DIV,
W.H.Stornboxg

Yoy 1947

High Pressure Experimonts T-9=42
louna, 558,

A Rumerical Expresolon of the Splitting Efficiency
of Benzination Catelysts, cr the Benzinadtiom
Property of Oiis,
¥rom Dr, Plor's Files

Sunnmrjx

The splitiing ectivity of catelysts have herotofore beon ex-
pressed by the gesoline concentration obtained at cortain temperatures.
The other sxpsrimental condliions have alr¢ady bzen stenderdized. &

. comparison of two experlments was impessible with such treatment; 1t
. was _not.clear, 6.g., whether a catalyst giving 708 gasoline at 21 nw, .
in to be proferred to one giving 55% at 20 mv,

A Pormule has bosn derived on the stremgih of voluminous

materlal on the relationship existlng betwson temparature and the concentra-
tion of gasolina produeed, which permits rescaleuwlating gesoline concentrations
to any dssired tomparaturas. The temparaturs of 19,5 mv = 382%C was sclected
83 the standard. Tho gasoline conceniratlon ealeulated for 19,5 mv 1s called
the Peplitting afficiency® (3), and when fwsds avo boing testsd for the readi-
noss with which thoy are bsnzinated, it will be celled thelr "benzinmalion
property® (B). :

Anothor rule, as yet not based cn a sufficisnt emplrical fouwnda-
tion, is used In the erlculation of thrupuis; according to 1t, the gasoline
concentration in tests porformed wnder similar comditlone is spproximately
Invsrsely proportionsl to the {squsre?) root of the thruput.,

/s/ Glthor




wlas
A, Discussion of theé problem and the nature of the tests,

Wie may briefly summarize here tho yroblems on the small scale
oxperimentation in benzinations

T) Testing the BoTZITATIoN catalyst dolivered by the Catalyst
factory for -its splitting officiency, :

2) Testing new catalysts for their splitting activity and
other splitting properties (o.g. lsomerization)

3) Testing the benzination properties of the a and b-middle
oils, simultaneously establishing the quality of the gasoline
produced.

These a-middle oils are here produced directly from the raw
material by distillation (eventually to be refined), while the bemiddle
oils are preduced either from a standerd raw material with a newly

- developed- prehydrogenation catalyst -(problems-of development-of prew-
hydrogenation catalysts), or of any rav materlal whatscever, but using
some standard prehydrogenation catalysts (problems of two-step vapor
phase for any raw material for the conversion into 87.0.n. motor gaso-
line), The word "raw material® is used here to deonote "the raw material
for the vapor phase.®

It would bo sufficient to teot a catalyst under set corditions
. regarding the typs of converter, pressure, temperature, thruput, gas:oil
ratio, etc., to pass judgement on the splitiing efficiency of the catalyst
or the hydrogenating 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 predeteriined boiling endpoint, there is
in most cases also the requiremenis mads at present of a "correct boiling
behavior of the gasoline®, and "the technically permissible 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 requirements
can be met by setting all the conditions except the temperaturs.

B, Fixed Experimental Conditions,

1) Type of converters 50 ml converter, 17 mm clear vidth, with
~upward flow according to sketch RSK 398la, -

2) Pressure: a) for testing of bateh (production of cutalyst)
200 ata, o ' ‘

b) for testing new catalysts, 200 or 250atm,

'¢) to test the benzimation property of oils =
250 atm, except in Leuna tests (200 atm).

5

3) Thruput. a) for batch testing, 2,0 kg/li/h

st

b) fér nev catalysts 2.0 kg/1i/h (occasionally
1.5.kg/14/n) S :

v .

J ¢) for testing 5enzination pﬁqﬁerty 1.5 ﬂgyii/hf7. :
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4) Gassoll &) with thruput 1.5 o0 gs:2,66 kg oll (200 11
gas/h) - :

b) with thruput of 2.0 m° gas: 2.5 kg oll (= 250
11 gas/h) _ v ,

5) Othsr spocifications:

a) 0.75% €53 is almys added to the starting
matorial, wnless otherwise specified for
gsome definite reasons.

b) Catalysts are‘fested now {since about 1 1/2
years ago) with the Bruchsal Gasol (180 -
3259, a.pt. 68) in direct pass,

¢) In the testing of benzination properties of
- olls, 6434 T pills from the catalyst laboratory
-are.used, with a splitiing activity of 0 - 70-
(voi,) ‘

6) Temperature is set dopending on results, te produce 40 -~ 70%
gasoline from the unstabilized catchpot products, endpoint
150°, and the stabilized gasollne would contain 50 -~ 60%
gasoline boillng below 100°, The siart is made in such a
way that the. temperature would not have to be yeduced,

Co Earlier Methods of Recording Results.,

Date on the splitiing activity are primarily important when )
testing the benzination propsrty, also to cstimite the yield of gasoline
and its properties. The splitting activity 1s characterized by the
concentration of gasoline and the temperature required for 1t, the yield
of gasoline, the gasification; the properties of gasoline by its
composition, octane rating, icdine number, as well as soms possible
other data on the stabilized gasoline.

Indicating the splitting activity by two numbers, (temperature
and concentration of gasolins) has the disadvantage of occasionally
preventlng a direet comparison af regults; e.g., it is not immediately
clear, whother & catalyst which produced 70% gasollne at 21 nv is a
better aplitting catalyst than another, which produces 55% gasoline at

. C'mvs For a comparative testing of feeds with respect to their
-benzimation the following considerations may be used,

D, Derivation of the Characterization of Splitting
Activity of a Catalyst or the Benzination Propsrty of ‘a Feed by
o - a Single Number, :

) Attempts have been made to find the empirical effect of the
benzination tempsraturs upon the gasoline concentration in érder to obtain
& 8ingle numbér which would charzcterize 8plitting, ard to permit then

. recalculating the gasoline. concentration obtained "at some operating . -
‘temperature to a standard temperature by vging gomo correction factor. jZZéfEL

The numerous runs made during the last ;years show, that when petroleum
- oils or coal products are benzinated with differént catalysts, the
concentration of gasoline dncreases about 1.2 times for: gvery 0.5 mv
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temporature rise, whon tho gasoline concentration is between 10 and 75%.
This relationship permits us to recalculate gasoline concentrations
obtained at any temperatures to ™the gesoline concentration at 19.5 mv."
This value is called tho splitting activiiy (S) when testing the catalysts,
and the ease of splitiing, or the "benzination property" (B§ when testing
oila. The. formula for ealculating S or B das i

B (or 5) = ¢ x 1,2(19:5-T)

The tabulated factors of 1.22%°5") ysed in the recaloulation

Operating temperature (mv) 102(19°5"T)

17.5 ' 2,07
18 1,73
18,5 1.44
19. 1,20
20 ' 0.833
20,5 | _ 0.695
21, 0,578
21,5 0.483
2 0,403
22,5 0.336

Tests performed under other conditions than shown in section B
can be recalculated to the established thruput by using a correction”
factor which has not as yet been sufficiently verified, on the assumption
that in tests; where the other conditions were kept standard, the
concentration of gasoline is inversely proportional to the square root
of the thruput, E.g, when the thruput of 1.0 is to be rscalculated to
1,5, the walues for S5 or B found by using the temper.iture formula, is
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 empirical
material’ is s yet available for the recalculation of values at different
pressures, : :




7. %zbrégﬁﬁﬂ?fg/Ki _
.. Veezimmer Dir Dr. Pigl

. - : —
Hochdruckversuche /V\MW (’M’(
Iu 1 SR A
S uy%%,yfrqxgae,,¢f;na,
¥olTrayfreie Fpualflonfakie des. Tyng HF-behundelte.
8105= Alzgj—_Fezg3f0x¥dhydratﬁemiggﬂg& T- 35P7
| = R Tranister Yed

Zusammenfasaunﬁa

1,) Kontakte der Zusammensetzung 810,~ A1,0,~ Po,0, in verscniedenen
Verhiittnigsgen, benandelt mit verschi&deuoﬁ ﬂengez ﬁluﬁeﬁure, wurden
auf ihre Spaltuktivitht (Benzinierung ven Druchsaler BErdol) geprift, -

2.) Es zelgte sioh, dad @.B. bei Behr edlung mit 50 Kquivalentprozent,

HF benogen auf A1 + Pe, sehr spaltuk ive Kontakte im Gebiet 20 - 90 4
810, bei hbherom A120-~.a16 Pe,0;=Ge al# erhal ton worden, Die Brgebe R
nisfe sind im anlieZerden Dreigoésdi Zronn tbersichtlich wiederge~ ;

©® coeben.. : p

3.) Bel der nach diesen Versuchion spaltaktiveten 510,~ 41,0.~ Fe, 0.~
Hischung (80-15-5) wurde der EinfluBd der Fluﬁa&urebeﬁandlﬁné fostde
stellt, Dus Maximum der Spaltgktivitis wird bei Behwndlive . mit untep

35 %, vermutlich 5 = 20 Kquivalentirosent HE besojen wui AL + Fa, .

buitivitidt ca 135 - 140 z,Vergle 6434 ca 100).

4o) Mit zwel .der besten Kontakte mit 50 % HP/A1 + Pe (Spaltalbivitit
100 bzw. 90) wurden bereits Daunerversuche nit Erdil-a-¥itteldl und

mit Steinkohle-B-¥ittelolMlurchygefinrt. Die Spaltung war dabei besser,
die Ubrigen rrgebnisse etwa ebenso wie bLeinm 5434, Lbklinzen wurde
trotz hiufiger $torung durcn luftkriegsersiznisse nicnt bechacnlet.
Die Sticksofflempfindlicinkeit ist etwas kiher 213 beim 6434,

Geme fnsam mit

Ir.Peters dr.v,.Pliner
. Dr.hieste Dr.iittmann
1@ D.C.Trofinow

' Auf Grund der Anregungen, 2ie Herr Dr. Pier iuade Juli 1943

von der ANIC aus Italien mltbrachte, wurde das Geblet der HFwben-ne
delten 3iQ,~ A1,0,- el =Berziniecungakontskte in Zusammenar.rit mit
Dr.v.Pinerund Hri ¥iftdann sygematisch in Arbeit genommen., Vorerst
warden Sioq-‘A1203~ Pe,0,~Pallungen nit 90 bis 10 ¢ Si0 ~-Genalt,
Rest'Al?O “+ Fezoz in 593 Verhdltnissen 331, 2:1, 111, T:2 ung 115
»hergestél%t und®die so erineltenen Oxydhydratgemische mit 50 bzw. 100
Aquival -entprozent ik, bezogen auf Al + Pe, behandelt. Hine gridere
Anzahl der unbehandelten und’ HF-behandelten Kontakte warde unter

* streng vergleichbaren Bedinguagen mit Bruchsaler Gasdl guf ihr 8prlte
aktivitit untersucht, Biese Prufung%ergaben: -

e 4ur Erhaltung spaltakiiver Kontalte sind hinsichtlich des-
510,~Gealtes siemlich weite Grenzen genogen, Der.Feeo ~Gehalt der
Fontakte muf geringer seln als der Al 0,-Gehalt., Bei’ éhandlungsmit

e 50 Aguivalentprozast HP hezogen aufjég‘i Fe werden sehr spaltaktive

—
.
EATERE ~

92670
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Konta{te erhalten. Bed - Behan&lung m1t 100 Aquivvlentproannt 4P hine -
poY, ie 1 dig

,~_~_____¢*egt—aoDa;_waaentlion"unter denwde._nichtbenanoeltun.—nydhydrat-
———————7,emiaches ;
j Auf Grund dieser Ergebnisse wurde zuerst bel der als gp-
;' eignet befundenen Oxydhydrztzusammersetzung 80 Si0,~ 15 Al Ono 5 Pe,l
“der Einflul der PFluBsiurebahandlung antersncht. Das Oxydhy ratgo—
mwisch wurde mit 0, 5, 10, 20, 35, 5C, 70 und 100 Aquivaleniprozent
HP, bezogen auf Al + Fe, versetzt und die Kontakte ebenfalls mit
: Bruohaaler Gasbl auf ihye Bpaltahtixitat untereucht. dwisohen 5 und

S Bp z
auch die nit 50 H}/h1-+ Fe behundelten Kontakte noch ebeneogut wie
6434,

In einer welteren Versuchereihe wurde bel 80 ¢ 410 -&ehelt
wnd DRehandlung des Pertigen Kontuktes mit 50 ¢ HF/A1 + Pe vog
Blafluld des Verhaltnissbs AlsTe uvntersicht. Die hergestellten Konu k
ta?te enthielten im Al O- + Fe,0 100, 95, 85, 7%, 60, 50, 25 und 0 %

. Aus unbekennten G?unden éernutlich Einfluf von Luftkriego-
gianosen auf die Veraachsuurchfuzrung, vielleicht aber auch Kon-

tukthmatellung) vurden bei diescr heihe in gansen nicht die er-
warteten guter Upaltaktivitdten beotachtet. Jedoch zelgte aich deut-
liech der Einfl £ des Al 3 Fe—Vexh ‘1itnissess Zwischen 0 wnd 15 und

_lber 50 @ Al,0. im Al 0 + Fe hatten dle Konitnkte wementiich ge-
ringarse Avtlgiéut ulJ zilschei ?5 und 50 % A1203 im A120- + 1‘6203 '

: In Erginsung dieser Versuche wurden-zur Fertiztoarbeitung
des nrcieckauiagzamma "j-Al-Fe bel Iehendiung wit 50 uqul\alentprn7<
H¥/Al4¥e noch die suf den Ecken und einige in der Nihe der Euntene
mitten liegende Kontakte hergestellt und geplﬁfta Sowohl dle reine

810, els auoh HF-behandeltes Al.0, und Fe,0, und auch die &i0,-4l.0.
und~§10,=Fe 50 Zwelstoffgemisché R,Tten anZrordentlich geringe Stalt-
aktiviilt.. 512 HE-behundelte sl 7~1e O.~Mischung ist 2war auch noch.. .
kein brauchbarer Benginie:uns shgn akt inre 8 npaltaktivitét ist jedoch
wesentlich besser als die der anderen Beken-~ und Kantenkontakte.,

Di - srgebnisse dey Prifungen mit Bruchssler Gasbl sind im
eingelnen irn den Tabkellen 1-6 niedergelegt.

Schon nacu den wreten guten Erfolgen wurden mlt einigen dex
danals besten Kontakte elnceheadare Verguche ausgefihrt., Mit dem
fontakt 9233 (ul&ltanthltdt 100) wurde ein 43-tublger Yersuch mit
Brucrasler Gas™l gefsuren, dabel dreimal Vergasung und 3Buszinquali-
tdt festgeetellt, sine gensue tru\tloneunterauchunb durchiefithrt
angd der Kentekt aul seine ttickstoffempfindlichikedt errnfto In 30
Tagen (ohne Zusatsz von tt:ckstoffverbindungen) wurde kein Abklingen
der Kontaktaktivitit fesigestellt. Dle Stickstoffempfindlichkelt iast
etwas grofer ale beim 6434, Ferner wurden Restbenzinuntersuchungen
durchgefi:hrt. (ber den Kontakt 9242 (Spultaktivitit 90) wurde im
Ansohlul an eine S-tigige Teriode mit Bruchsaler Gesdl 42 Tuge lang -
ohnae Abklinzer ISteinkonle-3-Eitteldl verarveitet. Auch niurbel surden [
Gasanalysen, -groBe Untersucnungen, ¥rakilcons- und kestbenzinuntersucihun
gen durchgafiart. Auf Tubelle VII 9ind einige charakteristische Er-
- gehn. Bae mit den $10,-41,0 -Fe 0 ~B¥-Kontakten entspreodhenden Fr<
‘get1¢sson it Xentul't 04%4 ﬂua dlterer Zelt gegeniibergostellt. Die
wolframfreler G1AlFe~Kontakte geben danach bel etwas hesserer Spal- |
‘tung fmet die gleivhen Ergebniesc wie Kontalkt 6434, #it den zur Zeit I
vesten Kovtakten 9297, 298 und 9299 (Spaliekiivitit 135 - 140) liegeni
noch keine Dauerversuche vor. el einigen dieser Kontukte wurden mlt .
Bruchealer Gasdl bessere Oktanz ahlen erhalten als bei Kontukt 6434, -

827
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Yorguohsrethea—ta—und-1p — - —

R M . . - . M

sontoakivanpammensed vl I Do _ B3inbe | Spalt- “
. o o Dat. aktiva

¥

#2810, | 01,0, | ¢ Po,0,)iq-% HE/AL +
2 203 NS

e ) % 00 15528 210,485
- 80 10 10 1o [i58%a |91 2261043
60 20 20 14 1584a 22.10.43
40 30 30 1.0 1585a 24.10.43
80 - 40 - | - o 15865 24.10.43
1w 43 45 160 1587a 24,1043

0 0 50 20940 4, 5.44
90 5 5 50 . {1582b | 9z 18. 1.44
B | 10 10 } 50  }1583b {9226 | 118012043 1
60 20 20 50 11589b 24,1043
20 30 30 50 1565% | 9¢ 15, 1.44
20 40 40 50 15861 19. 1,44
10 45 50 15370 12, 1.44

0 50 50 50 |2093b 45044




o Tabelie IY
Yorsuchereihen 21, 2b und )

| EKontakteusommensetzung— LY Ko | ¥ NoJofenm Spalte
' : ' : blatt EUAR AN

S " mw:-” S A
%szo2 ¢41203 #Fe 405 Kqg %FgF/Al* , . ]

% | 75| 25 Y00} 15880 | 9208 | 5456 15,1143
8o | 15 | s 00 | 1589a| 9231 | 5540 |27.12.43 |
60 "0 40— —00——590m 9229 S5 P TSV

40 45 | 15 | | 1591a | 9234 | 5546 [12. 1.44
20 60 20 ©*00- | 1592a | 9244 {5566 [22. 1.44
10 | 67,5 1593a | 9235 { 5549 {12, 1.44

9 | 7,5 2,5 1588b | 9242/} 5563 |24, 1,44
80 15 5" 15890 | 92337 5547 [10. 1.44
60 70 10 1590k ¢ 9230 | 5535 [27.12.43
40 45 15 15910 § 9243 | 5564 {27.1. 44
.20 . ;“Go,mwn“,mﬂow““,“_.w... "_u‘f”1592b.«9245W,5502;F40.2;44 -
10 67,5 |. 22,5 | 1593b ] 9236 | 5551 1. 1.44

90 75 | 2,5 1588 - - -

80 15 5 1589 | 9274 { 5618 [11. 2,44 |
60 30 10 1590 | 9257 155951 2, 2,44
40 ;5, L . ~ e basgy bon L _ I
60 20 1592 | 9275 | 5619 111, 2,44
10 6745 | 1593 | - | - -

¢




Zebolle
‘.4, _chereihen 3a uné b

““;’Kcntaktéuﬁammensetmuﬁg I Ro— “Einvs=5palte
R ' ' Dat. pkiiv.f

#5140, |RAL,04 | FPO,04 'Kq-wFSY/Al B

90 2,5 7,5 10/ @ -

80 5. { 15 < 100 -

60 10 30 100 ‘ 127, 1.44
40 15 45 100 -
20 20 | 60 100 ; : -
10 | 22,5; 67,5 oo 7.2, 8413 |
90 S 2,51 T,5 50 2. 2.44 140 |
80 5 15 50 10, 2.44

) 10 30 50 20 2.44
40 15 45 50 ! To 2.44
10 22,5] 50 '

Tahelle IV
. ...Versuchsreihe 4 .

Kontaktzucsmmensetzung .

%3102 %Alzo3 %?e203 Y g-% Hgéﬂl +

80 15
80 15
80 15
80 15
80 15
80 15
.80 15
80 15

0 : 10.3.44

5 11.3.44
10 10.%5.44
10.%.44
35 11.3.44 .
50 f 182044
70 i ' 1203044
' 10.3.44

VI U U Ut W W o\
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Yorexshgreihe 5

Xontukisuaanmenset sur g _T_Ho T0fen-
_ biatd

% 510, %F8203 Aq-%AgF/Fe +

80 | 50 5756 |29.4044
80 e 50 5753 |28.4044

—A A . oS : Soyea. _toa & Ap
~ou 1 ; IV A e [~ XA A

80 . 50 5751 |28.4.44
80 50 5750 128.4.44
80 - os0 | 5767 | 305044
80 - 15 50 . . : 5747 24,4044
80 50 5746 12404044

" i

Tabelle VI

L Bingellkoniakte. (Boken-. und Kantenprodukie
des Diggramng).

T

Kontaktzusammenset zung i1 Ho Qfen~ | Elnb.-
blutt ] Dato

#41,0 %?6203 Rq-% HD/AL +

3 e -
0 | o 50 12091 9349 [5759 130.40.44
0 £0 2092 | 9351 | 5762 | 4.5.44
50 .50 2093 {9352 {5765 | 4.5.44
0 50 - 2094 ] 9353 15766 | 4.5.44
&0 12095 | 9354 {5770 | 505044
50 2096 19355 | 5771 | 5.5.44

1) Wiegen der absoluten Hohe dieser Zahlen vgl.Bemerkung hierzu im
Texto '




Pabeile VIL: .

Veruleinh SiAAiGFe—Kontakte

-Pxpdukt

|__Bruchealer Gaodl

Steinkohle-B-litteldd §

Kontekt-No+

Zus.

Torvana +
10% W82

6434—

02
vel.Tab.IX

—6434——f—9 242}
Terrana + } vglo rahoII |
1 0’,= ' “"82 ¥

1 Druck

Durchsatz kg/l/h
| Temperatar (MV)

200
2,0
19,5

250
- 1,5
18,7

250 |
1,5
.1990

250
1,5 -
19:5 .

@

Bi Xong.unetab. —15(
Spaltektlvitit

50
65

68
90

56
56

98
70

Bi~Lelstg.stal,
V@rgusung '
4 0y im Gas/Is0 im Gy

0,77
22,7
70/70

0,85
18 9
60/67

0,78
22, 0
' 96?/61

0,[6
19,6
70,70

fBenain bia:

AP L/1X

150
55/61

150
55/62

145

150
53/53 .. 49/52

Gledsveginn
% ~ 70
ﬂ -100

54/00
9

55
452/99- -

54/00
9

54
151799 - -

57/00 58,/00
5 4

54 56
153/98 — |-

i % -Paraffine

Naphtheuve
Aronaten
Ungeptitiigle

66
26
8
0

65
26
8
1

145/99 -4
" A3

38
54 57
3 4
0 1

0.%. Notor
, 0,12

70,0
..91,0

69,0
..88,5

73,5
-.93,8

o ~3

Reatbis % ~-100
' . OZ Motor
K012

55
6€
89,5

51
68,5
88,0

56
73%,0
91,2

W —3un

Fraktion 75-100
4 Paraffine
Naphthene
Aromaten
0% Wot/M 0,12
'Restbi 75-100 uot/m 0, 12

62
;2

71 7/9)90
70, ) 7/30

66
30

(099/90 5
71,5/90,5

34
63

76 5/93 0
0 0/94 5

Fralkt. 140-160
¢ Paraffine
‘Haphthene
Aromztan
0% ot/¥ 0,12

68

17

14
55/80,2

Restbi 140-160 Kob/it 0,12 44/74 5

67

13

20
54,5/76,5
44,0/73,5 -

43
51

5
63/82,5
5992/’

Ofenblatt. -

- 4990

5547

4981
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High Yressure Experiments,
" Yowa, 1. o f : 5/11/bds

TUNGSTEN-FREE SPLITTING CaSALYSIS OF TL# TYPE OF
THE 5105-41p03-Fop03 MDRATFD OXIDE MIX1URES,

TREATID WITH R,
Trom Dr. Plerfs Filoes

Sumneyy )

1). The splitiing activity of ths S10p - Alp03 ~ Fep0j catalysts, mixed
in ‘different proportions, vas tosted after being treated with different
gmounts of hydrofluoric acid (bsnzimation of Bruchsal wineral oil),

2), it has bsen found that with an amount of H¥ equal to 50 equivalent

percent of Al<- Fe, very active catalynts for splitting were obtained

with & 20 - 90% 510y, when the Alp03 content was greater than Fep03.
_ The results are shomn in the appendad triangnlar dlagram,

3). The most active $10,-11505-Fe303 splitiing catalyst obtained from
thege tosts (80:15:5) confirmed the effect of IF treatment. The maxi-
mum splitting activity was found cfier tresiment with less than 35%,
preferobly with 5 « 20 equivalent percent of HF, calculated to ALl Fo
(Splitting sctivity 135 - 1403 for comparison, splitting activity of
6434 about 100) .

4). long tims teats with the s-middie o1l from moneral oil and -with

bemiddlo 0il from coal were Tim with two of the besi of these catslysts,

with 508 ¥F / 814:Fe (splitiing activity 100 and 20). They produced a
bettar pplitiing, with the other results ebout the same as with 6434

Yo loss of activity was observed in splte of the frequent troubles
regulting from aerial warfere, The senaitivily of these calalysts
towards nitrogen is somewha? greeter than of 6434.

On the strength of svggestions brought. by Dr. Pler from tha

AMIC in Italy, the HF' treated Si0p - AlpO3 = Feply benzinatlon catalysts
vore systemetleally studied, with Des. v.Fimer and hittmann, Fiwst of
a1l Si0p<A1503-Fopl3 mixtures with 90 - 10% Si0y wers prepared, wilth the
Alp03 5. Feg0y 1n the propordions of 3¢ 1,221, tsl,1:32andlzs 3,
_and the hydrated. oxlde mixtures so obtained were treated with 50 to 100
equivalent porcent HF, calculated to &l Fe, A fairly large nunber of
untreated cetalysis, and catalysts teseted with LF were tssled undor
sirictly compareble cendiilens for thelr splitiing ectlvity agalnsi

_ Bruchzal gasoll. These tasts showeds

Rather wide limits are permissible with respect to Si0s content
in the production of actively splitiing catalysts. The Fep03 content
of the catalyst bes to be lower them ths A%)03. Whon treated with 50
squivalent percent of ¥, referred to Fe 4 Al, very sciive splitting -

. f
@ o D D e D @ D e @

 Jointly with.

| Di, Peters Dy voPlhmer 7
. Deo Mepee . Dr, Witinzan
S RCTrofdmow, .

IYDRO.—DEHON0—PLANL-DIVe___ _ W.M.Sternborg |
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Satalyste are-obtaineds—On-tho-other-hand;-vhen-treating-nlth-1003.IF,
the splitting activity becomes almoot completely lost, and 1s evon
approoiably lower than that of the untreated ‘hydrsted oxide mixtures.

For the reasons just mentioned, theé first step in the investiga-
tion was the study of the effect of H treatment of a nixture composed of
805102, 15 A1203, 5 Fea03, which las basen found satisfactory. The mix~
ture of hydrated oxides was treated with U, 5, 10, 20, 35; 50, 70 and—100
equivalent percont of IF referred to Al+Te, and the catalysts teated
with Bruchsal Gasoil for their splitting activity. The most active
splitting catalysts wore treated with botween 5 and 30f HF/(Al4+Fe), but
even with 50% HF/(Al<+Fe) the activity was as good as with 6434.

* Another series of catalysts with 80% 8i, treated with 50%
I/ (A1 Fo) was used to study the offect of the Al : Fe vatlo, The
catalysts made contained 100, 95, 85, 75, 60, 50, 25 and 0% Al203 in the
A1203+Fa03 mixture. For some unkmown reasons, possibly the results of
aerinl war activities on the experimental work, or possibly because of
the proparation of the catalysts, the eplitting activity in this series
of catalysts did not prove to be as good as was sxapocted, The effect
" of “the A1, 03‘":"‘Fe 05 ratio -did-however manifest-itgelf very plainlys .
the activity of the catalyots was much lower with O - 15 and again with
over 50% Al303 in the mixture, than with 15°- 50% 41503 (sic).

To complete the series of tests on the Si-Al-Fe triangular
diagram, the catalysts located on the cormers and along the sides of the
trianglo were treated with 50% HF, and tested. The pure S5i0p and the
A1303 and Fop03 treated with I, as well as the Si0p = Alp03 and Si0p -

" Fep03 two compchent systems have “extraordinarily slight-splitting activity,
thile the Al303 - Fop03 mixture is not yet a splitting catalyst, its
activity is appreciably greater than of the other catalysts along the sides
of the triangle and the corners. :

Details of the results with the Bruchsal oll are given in.
tables 1 = 6, A

Hore oxhaustive tests were made with a fow of ihe best catalysts

‘of that time as scop as the first promising resilts had been obtained. A
43 day test with the Bruchsal oil was run with catalyst 9233 (splitiing
activity 100), with which the gesificdtion and the quality of the gasoline
were tested three times, carrying out an exact fractionation test, and
~ testing the catalyst for its sensitivity to nitrogen. No reduction in

the catalyst sctivity was fourd in 30 days without the addition of nitrogen
compounds. The nitrogen sensitivity is somewhat greater than of the 6434,
catalyst. The residual gasoline ws also tested. 4 42 day run with coal
b-niddle 0il was made with catalysts 9R42 (splitting activity 90) after
ap 8 day run with Bruchsal gasol. There was no loss of activity. During
. this run, gas analysee were.-also mide, also larpe scale investigations,-
fractionation tests end testing of residual gasoline, Table 7 contains
soms of the characteristic results with the Si0p - Alj035 - Feg03-1F
catalysts and their comparison with some older results with the 64,34
catalyst. With almost identical results with catalyst 6434, the tungsten-
free Si-Al-Fe catalyst gave somewhat better splitting activity, No long
tine tests are as yet available with the best catalysts known today, RY7, r
9298 and 99 (splitting activity 135 - 140). Some of these catalysts - L
. produced better octane numbers with ‘the Bruchsal oll than 6434. 7334
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Table 1.
"Series of tests la and 1b,

Composition of catalyst I No. Cato.No., Exper., Start Split.
§ S10» % M1o0s § Fooly Pervent equivl H¥e .. Noe . . activ,
AY+Fe "

Q0 5 5 100 1582a 918, 5439  10/22/43

80 10 10 100 1583a 9185 5442 10/22/43

60 20 20 100 15842 9186 5643 10/22/43

40 30 30 100 15852 9187 5046 10/24/43

20 40 40 100 1586a 9188 5,47 10/24/43

10 45 45 100 1587a - - 9189 5449 10/24/13 .

100 0 : 50 20940 9353 S166 5/ LfLh

90 5 50 15820 41 5562 1/18/44
80 10 50 ‘ 1563b 9226 5619  12/18/.3

60 20 50 158%b 9190 5,50 10/24/43
40 30 50 1585b 9239 5557  1/15/44
90 R0 40 e B0 1586 9240 ...5569 _1/19/44
10 45 50 1587b 9237 5550  1/12/44

0 50 50. 2093b 9352 5765 5/ Lk

Tabls 2.

Serios of teste 22, 2b and 2¢.
, _ . Splitting
Date Cat.No, activity

9208 7
a3l 5

9229 21

1/12/44 934 7
1/22/k,  R44 22
112/, 935 26

1/24/ k4 9242 90
1/10/4, 9233 100
12/27/43 9230 78
1/27/4 9243 80
2f LMl 9245 90
11144, 9236 €0

"

211/, R 70
- 2/ 2k R5T &1
2/1V/u, 9275 - 25

w
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Table-3-

Sordes of Testg Qq_ and 3b_a

Composition of catalyst Splitting
£5i0, %A1503 #eg0y Equivale. porcent Date .  activity
: . : i/ Al¢Fe , o
%0 2.5 7.5 100 =
g 5 15 - 100 -
60 10 30 100 1/21/44,
40 15 45 100 -
20 20 60 100 -
10 22,5  67.5 100 C 2/ Uk

90 2.5 7.5 50 2/ 2/44,
80 5 15 50 2/10/44
60 10 30 50 2/ 2[4
40 15 45 50 R/ T/,
20 20 60 50 1/28/14
10 22,5 50 “

Tablse L,
Series 4.
Cat a NO o

3/10/44
3/13/44
3/10/44
3/10/44,
KYARV/NA
3/18/44,
3/12/44
3/10/44,

5
5
5
5
5
5
5
5

Table 5,
Series 5.

20 0 50
19 1 : 50
17 85% 3 50
1575% 5 50

12 60 8 : 50

10 50%. 10 50

5 15 50 -
g . O 20 50
ef toxt about the

~ Table 6,

50
50
50
50
50
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Table 70
Comparison of 81 - Al - Fe Catalysts and 6434.

Feed Brucheal Gasol Coal B-Middle 0il
Cataly‘st No, o 643/{) ) 92339 . 6434 9242p
Compositl —f——table—2——Terrara—b——table—2-
: : 10% ©So . 10% %Sy

Pressure, atm 200 250 250
Thruput, kg/1i/hr 2,0 1.5 1.5
Temperature, mv, 19,5 18.7 19.5

Gasoline con,; nof
 stabilized, =150° 50 68 56
Splitting activity 65 - 90 56

Gasoline prad,,
stabilized 0.77 0.85 0.76 0,78
...Gasification .. .. .. ... .. . A 18.9... .. 19.6. R0 ..

% G, in gassiso

in the ¢ - 60167 70:70 961361
Gasoline to: 1500 1500 145°
a.po I/1I 55/62 51/53 49/52
Start boillmg 54/00 57/00 58/00
%-700 9 5
%-100°

. . 54, 54,
Erd point : 151/99 153/98

% 'paraffines 65 43
% naphthenea 26 54
% aromatics g 3
% unseturated 1 0

Octane pumber, motor 69,0 7365
¥ 0,12 88,5 93.8

Gasoline residue
% <100° .55 : 51 56
0,n0,, motoxr 6 . 68,5 73.0
M 0.12 89.5 88.0 91.2

75 = 100° fraction ‘

% paraffines @ 66 34 27
naphthenes . 32 30 63 69
aromatics 5 4 2 3

0,no Motor/m 0.12 717/93.0  70.5/90.5  76.5/93.0  77.5/91.0
Gasol, residue , : :
75=1000, Mot/M 0,12 T0:7/905  T1.5/9005  TF.0/%05 . 76.5/92.0

-140=160° fract. ’ .
& paraffines 68 67 143 : 43
- ngphthenes 17 } 3 . 5 ' 49
.:-. . aromatics - oo Mo 200 o 5 L 8. )
o Oono’.MOﬁo/M 0.12 - R . 55/8002 54'05/7605 63/82n5 58/770 . o ) [
Resegas Mot/M 0,12 A4/7ha5  MOf13.5 - 592/- - bl oSBT

~.—"
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¥

Rlnfiluns sugesols tex orpanischer guickptofeyexbiniungon auf qie Br=
vehﬁ;ﬁﬂﬂiﬂES‘BQH&&ESFrung:ZFQfﬁrdikﬂ##ﬁﬁ:ﬁhsgrggn._ :

Im Rehnmen ¥ou Untersuchungen uber den Binfluss des Jtlok-’
gtoffgehaltes von 0len auf ihro Benginierbarielt (vgl. Berioht
209981, vr. Ginthex, v.8.1,43) warden eine Reihe von Versuohen anrol

. gpefllirt, bei denen unter sireng konatant gehalionen Bedingungen

801 GLHLEr AUpd8Ls VOrec = rer—Suhekateriveruii
berziniert wurde. Die Bedingungen wared:

Ofeatyp: 50 coem Dfen mit Aufwirtestrimung

Tontakt:  ©6434~%~Pillen, 50 ccm = 40g

Druck . 250 ot lullgas (= ca 245 at Hy)

Tenperatur: 19 MV = 3737C “~

turehsatz: 1,0 kg Ul/Lixe Konl./Sid. = Tog/h

Gag: U1 2,67 chw/kg = 200 Liz/h G

31 P 1203 (apdl vedest «320°0 am 25 8.48 (Bruche

. s 531).
Zupilse 0,%o% Sshwefelkchlenstoflf - R
sum Wl + 0,015% F in Form der jewelllg verwendoten

R ~ organigohen Siicystoffverbindung\
Folgende oxrganiaone glickptoffrexbindungen wurden vermendstl:
pibutylamin; Aniliug H-Dimeth-ledilin; Methylnephtylamin; Pyrrol,
Pyridia und Chinolin; d-h.&lso aliphatisohe H-Verbind.ngen, arond ti~y
pohe B-Verbindungen mit ¥ am Kern uné ungesiillgis Heterocyclisohe |
B-Verbindungen, niocht aber u.a naphthenigche und gesiliigle hetero=|
cycligehe N-Varvindungdo. '
Dar Versuch wurda sievet jeweils 2-3 Yage obpe Zugals der Sticcatofi]

~ yerbindung durchgefuhrt. Hierbel wurden bel den sinzelncn Verguchen,
64, 62; ©63; 064; a7; 68 und 67% Benzin big 10070 im dbsirveifer grhal-
ten. Diese Werts varbiryen oinms guie Vergleicubarceit der Vegrauche ¥
untereinandey. ' ' - R

Im Ansohlusgg daren wurde dem Auggangsprodukt die Selokgtofd
verbindung sugesotst und wihrend dex nichsten o Tage der Abglreifer
tiglich auf gelnen Gshalt en bis 150 ¢ sicdendon Begiandteils= untex
puoiit. -Haoh dieson o Tagen = ~1a dar Qtickstoffrusaiz wiedar weggsr |
lmesen uad sn den folgenden drei oder vier Tegen | wells dle Bennin-g
konzentration des Anfallproduiies ermiilieltl. Pie Grgebuisee gind auf
rabelle I dargesteiit und eu¥ Tabelle II a.sgeweriet. i i-Verbinw
dungen sind adf dsn Tabc'len in dex Reihenfolgs, sliphetische H-Yop
bindungen — aromstische Amine paoh gteigenden Holekulsrgenioht -
ungeaditigte Hetervcyoleon nach gteigenden Mol rolargerichi geoxdnat
A Fnde ist poch eim Versuch mit Hoateht 8787 (Torrana-Fel;) uatey.
4nilinzugaets engefibrt. Durch Zusats der Stickeioffyerhindingen gave
wen dic Benainkonzeniretiones auf 50 bim Lbp der srsprunglichen gz
(Spalte (K II/E I) der Tsbelle 15). Nach hoglassen dox Hezuphtze
stiegen die Ronsmensrationan ragch wieder an mmd errelohien wieder |
Veris ryischen 78 und 1085 { (K III/K I), Yabells II) dar Anfengaloy
sentrationon; Goh. die Mitvermrbeitung der Pagen Uber den Spelthoa-

zaikt bewizkte swar ein Apginten J4or Svaliung, aber micht sinsg Sch
gang dor Aktivitit des FKortakios: Dag weitersa aind im die Tahselle |




(= 2«—1

mooh’dta erto K 14/k 11 aufgoronson, Das ki non ELL/E I und

R II7/K XIX ( 086_1a%_das Verhilinig dov Bensi.___ .iiraliDa Dol -

gats. von S3tlalgltofl gogeniber-dan-UiLtol-aus—ii.—sasinkonsentrations

dor Perioden vorher uad hinterher) iet ein Med #.» .en spalthemuen-—
den Hinfluss dor Jewells verwendeten Stlckstoffveruiadung.

» Eg gelang nicht, 8ystem in diese Zahlen zv bringen. Bei
Botrachtupng dor Molekulergewicute seigt sioh, daf wohl dem gexing=
sten Moleknlargewioht die goriugste, dem hSchsten Molekulsrgewicht ..
J y mrtdedoch O dTonr S e e <)
Gndsren Zahlen, besonders Dibutylamin und Anilin, hior micht gut-ein:
Auch auf Grund des ohemischen Charakters dex Stickstoffverbindung
ist keine Ordnung der Zashlen su erreichenm. Es ist eber immerhin be-
werkengwort, dags die Heteroeyelen nichi einem spalthemmendsrmpBin-.
flugs heben als Vexrbindungen mit N in der Seifenketie, ‘

S O v O—8PN& CHET Ay e®

Dar Fontokt €797 schelnl noch ebwassiicketoffempPindlichar
2u sgin alg Rontakt 64354, S :

In Aabetracht der heobachteten relativ garingeon gpalihemmens
dem Wirkung des Stickgtoffs in B-Produkten aug Stein~ und Braup-
kohlengoiweliesion wilre es uoch wingcheugwers, oinlge Versuche mit
,mnaghthaniaoheuuH»Varhiuduuganu(Typuﬁazahydroauilin)-bzwowmimmga-ww»mf
pittigren Heterocyclan (Typ Pyrvolidia, Piperidin usw.) durchzufilren
Die Stickstoffvervindungsn stellten nerr Dr. Bueren uad DI, iittimsnn
suyr Verfiuigung :




Y. 5. DUREAU OF MINRS 736301
HYDRO-—DEION. PLARI DIV, i )

: - Woll,Sternberg—-
Two Papors on the Bffect of Nitrogen Contonts on June 1947 )
the Splittdng Pronerblep. .
e Yrom Dre Pier's Files -
Lo EFFECT OF ADDED NITROGEN COMPOUNDS OH THE SPLITTING
OF MINERAL OIL AND GASOL OVER 6434 CATALYST,

High Progsurs-Expsatinents
Louna, 558

Surmary

- It has been found in tho siudy .of the effects.of nitrogen of the olls. .
upon their splitting proporties, that tho prehydrogenated brown cosl and bibuminous
ocal middle oils from low temperature carbonination were still readlly hydrogenated
with a. considerably higher nitrogen contents, than the prehydrogenated middle oilo
from bituminous coal tar or from bituminous ecal or brown coal liguefaction pro-
duots. The agsumptlon was here mads, that the nature of the nitrogen products ex-
erted some influence.

. In order to get an insight into this quegtion, & number of splitting tests
wore run under strictly comparable conditions, but with the additlon of certaln
amounts of nitrogen in tho form of different compounds (dibutylamino, eniline,
n=dimethyl aniline, methyl nephthyl.emlne, pyrrel, pyridine and gquinoline), HNo
repihenic nitrogen compounds or saturated heterocyclic compounds have so far besn
trisd o

The differences in the epocific splitbing interforing-ection wes so alight,,vv
that the effocts mentioned abuve could not bo attributed to the Individual nitrogen~
oompounds ,

78/ Cimther.

©scacaos The conditlons under which the effects of nitrogen were studisd
wers as fcllowss

Type of converter: 50 ml converter with uwpviard {low

Catalysts 8434 T pills, 50 mle 3 40 g,

Pregsures 250 atm gas (= abt 245 atm Hp)

Tomperature s 19 v & 3739 C

Thruput: 105-kg 0il/11 eatalyst/nour = 75 g/hr,

Gap 3 oils 2,67 wfkg 5 200 1d/he,

0il: Redistilled P 1203 gasol, =325° ¢ {Bruchsal)
produced 8/25/42 :

Additiones , 0.75% C»S? # 0.015 % F 1n the form of the coms
pound stulied, ‘ :

The following organio nitrogen compounds have been studleds dibutyl amine; aniline;

methyl naphthaline; pyrrol; pyridine; quinoline; i.e. eliphatic nitrogen compounds,

aromatio nitrogen compounds with the - etom in the ring, and wsaturated heterocyclic
" nitrogen compounds; but notrap@thonic and saturated heteresyoelic compounds. .

TN

o pSba




1=3piel

The tests were always first run for 2 « 3 dayo without tho addition of
the nitrogen compounds. In-the individusl tests G4y 623 633 663 67, 69 and 67 -
=150° gasoline were cbtained in the catchpot, - Theae results wore in good agres-
nont among themselves,

—An-g-oonbinueticn-of-the-ebove-besbay—she—compeunds—-of—nituogen-were-ad
ed to the stertlng procuct, and the calchpol was tested dally Tor the next 5 days
for its content in the <1500 fraction, After these five deys, the addition of
nitrogen vas again suspanded, and the gasoline determinatilons made in the production
for the next three or four days. The results ere entsred in table I and evaluated
on Table II, The N compounds are arvanged in the table in the sequence; allphatilo
- N compounds, aromatle umines of increaging molecular welght, wgaturated heterocyclic
compounds of 1ncroasing molecular weight, Towards the end a test was run with the
" 8797 eatalyot (terranaerF3) with the addition of anlline, The addition of nitrogen
compounds caused a reduction of the emounts of gasoline produced to 30 = 55% of the
oviginal value (Golumn K II/K I, teble II), Tho concentratlons: repidly incroased
after suspending the addition of nltrogen, and sgain recched the values between 78
and 102§ (K IIT/K I, table IT) of the orlginal concentration; i. o. while the bases

H”prosgntmnith”thewsplitiiugupataiyspmdidhnasult_inua,reduced»amoungHoftsplitting,_mumﬂwmnwf

no harm was done to-the catalyet. In additlon, the values X II/K III are also glven
in the table. The avorage of K II/X I and X II/X 1IT (i.e. the ratio between the
gegoline concentration during the porlods bofore and efter the addition) is a messure
of the interference with splitting of the nitrogon compounds used, -

Adtempta to systematize the inforimiion were unsuscessful. When exemine-
ing molecular weights, we do nolbice, that substances with the lowest molecular
weight have the least splitting-inhlbiting action, those with the highest wolecular
volghts tho greatest, Othoer values, lowever, in pavticular dibubyl amine snd =
aniline do not oeccupy their proper places, Usither can any system be obtained by
arraaging the compounds by their chemicel charecteristics. It 1s however worthy
of notlce, that the heterocyclic compounds do not have the same splitting-inhibiting
action as the compounda with nitrogen in the sids chaina,

The catalyst 8797 seem to be scmevhat more sensitive to nitrogen, than

€434

In view of the relatively low splitting-inhiblting action of nitrogen
on the B products from the bltuminous and brown coal low temperature carbonization
tars, it mlght be desirable to run some tests with naphthenic nitrogen products
(of the hexahydroaniline type), also with saturated heterogyelic compounds
{pyrollidine, piperidine, etocgo Dr. Bueren and Dr, Witimann supplied ue with
the nitrogen compounds. '
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Benzinlerbarkeit von Gien in Abhingig-
keit von deren N-Gehalt nach Kjeldahi .
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U, S BUREAUOF MINES , 135322
HYDRO., DEMON., PLANT D1V, Wi.M.Sternborg
¥ay 1947

EFFECT OF THE NITROGEN CONIENTS ON THE SPLITTING PROPERTIES
AND THE DETERMINATION (F THE NITROGEN CONFENT

High Pressure Experiments April 19, 1943.
Yn.lna 558 . . =

The nitrogen content is one of the factors affecting the splitting
properties of the middle oils. Ve bhave selected the concentration of the
fraction boiling =150 as a meagure of the splitting properties of an oil,
benzinated under some specific experimental conditions, These experimental
conditions were as follows: , _

Type of converter 50 ml, converter with upward {low.
Catalysts 6434 T pills, new catalyst.
Pregsures - 250 atm = abt 245 atm partial pressure of Hp
Thruputs 1.5 kg/11 catalyst/hr = 75 g/he
Gas 3 oll . 2,67 m3/kg « 200 11/hr

. Sulfur.addition to.olls . 0.75%.CSp. .. .. .
Temperature: set to obtain about 5/0 gaaolins =1500 in the

catehpot,

The aplitting property is then obtainsd from the concentration found
and the temperature by dividing the councentration by 1.2 for every 1/2 mv above
19,5 mv (or multiplying by 1.2 for every 1/2 mv below 19,5 mv),

A ) tratio
. Splitting-property = £asoline ¢ ncer_;__ﬂ___FnA
1.2 2x(temp, = 19.5

We consider splitting propsrty above 50 as good,

Fig. 1 and 2 show the splitting properiy of a number of 0ils in
relation with the analytically obtained Kjeldahl nitrogen values, or the so-
called basicity®. Mo regularities could be observed in the Kjeldahl nitrogen,

~ but the basicity values do meverthbeless permit us to recognize some relation to
the splitting property. The following figures were obtained:

Bagicity Splitting
{mathyl orange) property.
0.0 to 1,0 65 =80
1.0 50 - 80
2,0 35 « 65
300 - 30 = 60
5,0 20 = 55

800 b 5"40
1

over 0~20
The scattering of the results (width of the bard in the diagram)
follows froms

1} The 0118 included in the diagram ave of the most diverse or:.gin
(high temperature coking tar, bituminous coal liguefaction oil, brown coal .
liquefaction oil, pet: oleum A widdle 011, liquid phase middle oil from :
~ petrolevn distillation; cracking residues and DHD residues, but not low tempera-
“'ture carbonization oils of bituminous or:-browa coals, because: somewhat -different
relationships exist for the prehydrogenation of “the lattar) R
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2) The oils differ occasionally greatly in their boiling point
curves, e3pscially the boiling end polnt, aniJ ine pointJ phenol contont and
proportion of umsaturated. ’

3) limits of reproducibility of e splitting property test.
L) —TamItEof GT'ETE'Uf'thU‘unuWyticE1'ﬂetermin:tiun-of—hasiciﬂao

On the strength of the exnerimental material obtained in small scale
runs at Ludwigshafen ve consider basicity a suitable factor to evaluate the
splitting properties of an oil, in line with other amalytical data, such as
the aniline point, phenols, etc. 1t may also ba used for the control of
efficiency of prehydrogenation, ’

Different methods have been proposed for the determination of the
nitrogen content of oils, none of which have proved acceptable, except a
modification of a method developed in Leuna.

Ejeldahl and Dumas methods for the determination of nitrogen in
. middle-oils give.no-concordant.resulis,...-The. scatisring of .the nitrogen values
with them is way outside the permissible limits, Thus, in pure cogasineg
(Fischer=Tropsch diesel o0il) the following values have been obiained, all the
samples being taken from the same {lask:

Kjeldahl method: 0.076% N
0.011% B

Dunas wmethod: 0,071% N
0.240% N,

It must be borme in mind in this covnection that pure cogasine iz a
nitrogen-free synthetic product,

The values obtained by both methods fluctuate by 50%, and moreover,
the values obtained by Dumas! method are some 10 times higher than obtained by
the Kjeldahl, The scatterings in the Dumas msthed are occasioned by a higher
blanc value, necessitated by a larger woight of the sample, while in the
Kjeldabl methed the catalyst fails with the necessarily large samples used,
vhich results in a varlation in the losses of nitrogen. '

The ter Heulen method is inapplicable to the determination of nitrogen
in mlddle oils, because the middle oils ars partially crecltsd during the
determination, and gome of the nitrogen fails to become hydrogSuated It can
not bs uvsed for readily and completely volatile substances.

Neither does ths dimzo method give usable resulis, because differént =~
dyes are formed after diszotization and developing because of the differemt
constitution of the bases to be determined; moreover, no diazotizable nlhrogen
is probably p“esent in many of the middle oils, .

: Leung has informed us in January 1941 of a method for the determination
of "basicity”. Values obtained by this method are in-a substantially better .
agresment with the splitting property° The directions for the determination of
”basicity by the Iauna method is as f'ollcms. _ .

500, 1000 or 2000 mls of the substance to be’ tasted are shaken 6. times

“for 10 minutes in a separatory funel with ION sulfurie acid using 5% of the. ';%{;sz

—_ -
. o T -
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acid, referred to the product tested., After the-separation of the layers, the
acid layer is drawn off. The six extracts are collected in a distilling flusk,
which is connected to an ammonis distillation outfit., Ammonia and organic

_ bases are then steam-distilled from a solution made strongly alkallne with
smlmmmide—md’thwdmtiﬁﬂmem&—m-ﬂﬁe—awuo

Wthen the dlst:lllation is complete, the ac‘ld in the receiver is titrated
with N/10 NaOH, using methyl orango as an Indicator. The ecid consumed repre.
sents the total organic bases and ammonla present in the substance.

Caleulations: Used: 500 mls substance .
‘ 5.5 mls N/10 acid.

200 X 1ol = 18,7 (NH -+ organic basesz), calculated as
o5 mg Nilg 1iter

This method therefore includes only the basic nitrogen of the middle
oils,

Since the recelpt of the divections, the method has boen used for the
determination of nitrogon in the middle oils, but the rasults obtained by this
method were also scatterod.

Wo may show the reproducibility of the results obtalned on iwo series
of mixtures of middle oils, the basicity of which was dstermined. The starting
oils weras

1, Coal 1iqﬁéfaction middle oil prehydrogerﬁtad over 7846 ¥ (desigm .
nated A, Nitrogen-poor).

2, Bruchsal gasol 180 - 330° ¢ (marked M; jntermediate N content),

3, Teitbrook gasol (marked R; high in nitrogen).

The two tables balow give the values found in the determinaticn of a
serles of mixtures:
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The potentiometric titratlon of the bases in the distillate glves information

. on.the. principal causes of the scattering of results mentioned ebove., Fig. 3
prosents the course of titration of 1000.R, as well as the titration curve of
the coal liquefaction middle oil of Scholven. The two curves have tho same
iIn common:

1, A strong change in the slope is found at pH 2,5, which is certain
to have been caused by an equivalence of the acld and base. The point of
equivalence is therefore considerably differont from the point of inverslon
of mothyl orange, and when titrating with methyl orange as indicator, only
part of the bases are indicated. Tho arrows drawn in Fig, 3 represent the-
titration values obtained in titratlon with methyl orange.

2, The curve does not represent the titration of a single weak base
with a strong acid, but of a mixture of bases present,

The law of mass actton gives the following relationship for the
equivalent point of a woak bace and a strong acid:

ol uj,valent =7 -1/2 P8 < 1/2 Toge
where p8 is the negative log. of the disscciation constant of the base Ky, and
‘c the totel salt concentratlon.

Potentiomstiric titration pernits therefors the calculation of the
dissoclation constant of the base;, or, conversely, when the dissociatlon
- constant is lmowm, the concentiration of the hydrogen iom at the squivalent
point can be calculated. :

For the titration shown in Fig. 3,
c e 10"‘2; log 0 » =2
pi = 2,5

and Ky is therefors 1071,

Bases with a dissociation constant of &g = lOwl-O can be titrated with
indicators 1ike dimothyl yellow, thymol blue or Tropeolin 00 using a /I acid
solution, with an accuracy of about 1%, while with a N/10 acid solution the
errors made will amount to 109, Bases with st1ll smaller disscclation constants
can therefore no longsr bs titrated with irdicators.,

The middle oll bases must therefore be titrated potentiometrically
with N/1 acid, because with I/10 acids the eoquivalent point 3s located almost in
. the pH range of the dilute acid, and the changs in the potential becomes very
8light. The two series of mixtures were therefors titrated potentiometrically
with N/1 acid, Fig. 4 shoss the titration curves with the mixture series AR,

_ The table bolow averages the values found in the two geries of mixturess




e e et

Serdeg of mixtureg A-R

» fPasicity® foumnd, Deviation from
041 used ‘g NHy/1i Theoretical Value theorstical value.

1000 mls R ) 6701; 66_03 i c . . h L
500 mls. R +4 500.mls A 37.4 : 37.6 0,2
250 mls R <750 mls A 22.1 1 1.0

1000 mls & 8.5 - e

Serles of Hixtures A-M:

1000 mls M 23,8 -
750 mls M <250 mls A 20.4 19.9
500 mls B 4500 mls & 16,1 16,2
250 mlp N 4750 mls A 11,9 1244,

1000 mls & 8.5 -

v ... Yhe resulis agroe well among themsolves, but it must be remembered. that
the evaluatlion of euch curves has so far not bsen done either theoretically or [
experimentally, Fig. 5 shows the characteristic differences between the titration
curve of a single base and the titration curve of a mixture of bases from ‘the
gasol Reltbreok. A distinct change in poteatial {inversion point) }8 observed in
the titration curve of aniline (dissoclatiom conatant & = 3,5 x 10™ ) whieh
permits a definite determination of the endpoint. 50 mls aniline were tsken (N/10)
and correspondingly 85 mg WHj were found. In the titration of the mixture of
bases from P 1338 there 1s only a change of siops, wiich permits a comparison
between different niddle oils, '

Threo variables enter the titration curve of a mixture of bages,
namely the dissoclation constants of the individual bases, their relative pro=
portions and their absolute concentrations. A theoretical-mathematical treatment
of such titration curves has not so far beon dons. The experimental investligstilon
of this problem will be continued at the propar time.

We may montion in additlon that the endpoini value obtained with a
potentlometer are always appreciably higher than obtained by tltration with methyl
orangs, The results obtained potentiometrically and with methyl orange are
presented In Figs, la and 1b at the end of the avticle,

DIRECTIONS FOR THE DETERMINATION CF "BASICITI®,

. The material to be tested is washed threo times in a separatory funnel.
with vator (o1l 3 water « 1 s 3)o The layers are geparated and the material is
distilled, collecting the cut from 150 or 180°, to an end point of 325 - 3500,
depending on the origin of the oil, o ' ' B

1000 mls of the middle oil are vigorously shaken in a shaking machine 6 -
times vith 50 mls of 10% sulfuric acid for 10 mimutes. The acid solution is
drawn off after the layers have separated. The six extracts are combined in a
distillation flask, which is a part of an armmonin distillation outfit,: The
- - 8olution is made alkslime with sodium hydroxide and the organic bases are ‘
. distilled ovér with steam into a recelver containing 50 mls N/1 sulfuric acidf ¥, 55
_:After 30 minutes uniform boiling the distillation is interrupted. The acid in
the recelver is'back titrated. potentiomstrically with N/1 sodium hydroxide, It =
“has been found edvisebls %o finish the titration of the last i0 mls of -NaOH wsing = - |

I p - Co . T - d
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a microburette and adding 0.l ml at a time to the endpoint if the basicity is
up to 100 mg Nﬂa/li“ The electrodes of the potenticmeter are antimony and a

N/1 calomel eledtrode. A very semsitive galvanometer with compensation "
connections 1s to be used as a zoro point indicator (sewsitivity about 107° A;
1,0, Pehavl). The titration curves are ovaluated graphically, by plotting

Onl 4 9ySLel o coordinates tho mis NeOH added against the vl yeadings. 1o

50 mls N/1 sulfuric acid need not be accurately measured bscause the endpoint

of tho titration is charscterized by pll £ 7. (The basicity is the difference
botweon the volumes of MaOH used at the inversion point and at pH = 7. Translator)

Calculationss mls NaOH used x 17.0 © basicity of solution (in mg Nlij/li)

. Hith high-nitrogen oils an emulsion is frequently formed during shalcing
with 10% sulfurie acid, which can not be broken. Premixing the oil with n-hepiane
in preportion of 1 ¢ 3 has been found In every ome of the cases encountered to be
effective., .

Resultss It has bsen found that potentlometrie titration gives comparable
-results  in nitrogen detormination (“basicity®) in'middle-oils; with-scatterimg -~ |
limited to % 1 mg NH3.
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Phenol Recbvegx with Liguid Ammondis
By Dr. Heilmann, Ludwigshafen, 3 August 1943

The phenol recovery plant was completely destroyed by the explosion:
on July 27, 1943,

This article is a report om the results obtained to date, as far as
this is.possible. without- operating data, which wore also destroyed.

From a hydrogenation middle oil from Gelsenberg cormtaining 18%
phenol, 86 to 96% concentrated raw phenol was obtained, Since the neutral
01l obtained was free of phenol, and no phenol losses can occur in the
process, 6.g. thru oxidation, dehydrdxidatlon, otc.; we may assume that the
yield was qunntitativea

- No data are available on the recovered nautral oil° o
PROCESS .

The middle oil entered the top of a column 4m high, e.g, 5 Litr/h,
in which liquid ammonia rose from the bottem a% the rate of 4 thr/hb The
phenol was quantitatively absorbed by the liquid ammonia. %he ammonium-
phenolate solution elso absorbed s certaim portion 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 accumilated at the .
bottom of the column and could be drawm off. The quantity of this neutral

- 0il varied somewhat and averaged 2.8 Lir.

The ammonjum-phenolate soluticn carried over was-washed with light
" gasoline in a second column 4m high, in vhich the emmonis entered at the
top and the gasoline (15 Ltr.) at the bottom. The light gasoline, density
0,672, almost quantitatively absorbed the neutral oil, which was probably
- dissolved in the ammonium-phenolate solution, either molecular or colloidal,
as well as a small amount of phenol (abt. 1%5 and amnonia, 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 distillatlon and then returned to the process,

» Tha ammoniun-phenolste solution, which left an evaporation residue
wlth approx. 40% phenol before the gasoline wash, produced a raw phenol with
86 to 96% pure phanol after washing with gasoline.

The density of the washed ammonium—phenolate ‘solution could not be

determined becauge of technical difficulties. The product accurmlated at

. the bottom of the second column and was drawn into a storage vessel from
there. . The phenol was freed of ammonia by pressure distillation and the

. ammonia retnrned to the circulating system, .

. The equipment vas in operation.4 days. - Towards the end it wvas 7 h
run with twice the thruput (10 Ltr. oil, 8 Lir. NH3330 L.tr° gasoline, f'

e per hour) without appraciable difficultiesa. T !
: . .L . .'rA"" )?7621,

{?kn No balance could yet ba made,jﬁﬁ._‘



{ /\ — ) R ——— S ——
“"'""."H‘°°““r“°‘!“1"’““he ' | ’ ' 13. 6o 19440 Boo/Pfs
- Iu - ‘ Y i ' ‘
S L coen Je e Sl B -
AX % onnot

.
[RAARAN
L T .

Yatro: Qoromnen.

- TFir das studiunm dgg Fohlenwesseratof sgobietes von Qoronen.
bis sun'Koks wire die “en tnie Uber hther a Qoronen kopden-
sierte Ringsysteme mehr erwunwoht. Dis Darstellung dls ser hosh-
kondenslerion Kingsystome duroh gynthess z.8. . 111fe-x0n
~Phiatstare=odsr Bornsveinsiureanhydrid ist aigenblicklioh au
Seijraubend und zu kompliziert. ' ,

o
. < .

Dagoson 8 alioint man hier durch Kondengation von Coronen mit -
4101y ginon Sohritt welter zu komwen, In allgemodinon entstshen
bai aer Kondansation von Arometen mit AlQlL undeffindexte braune
Pulver, dis in Isgungemittel gelist grﬁn'f?uéreszieren. Boi der
Kondengation von Qoronsn geigen die bisherigen Reagenzglasver-
suwohe folgende intaressante sracheinung: -

Zu tohgt entsteht bei dex Kondensation von Coronen mlt 43¢l
{im Vorhedtnia 1:2, 9 Stomden . 200%0) eine rotbrauns Substanz.
Dess bestoht wahrascheintich aus elaom Konglomerthyexaghiedenatermﬂ
,KondensationsprodukteoWixd~d1asas“Produkt'nadh”Entfernung dea unvér{
dndorten Coronens euf cac 5Qc-600° erhitzt, 90 verkokt der gronte |
Teil des keaktionpioduktes, wehracheinllioch die vlabilen" Ring- |
systeme, wihrend gus dem heifen Kokg louchtand rote “adeln heraug~ :
sublimieren. Dieser Kohlonwesserstofs 1g% in dem #blichen Lisungs=- §
mit¥el unltYslich. Bei der hoher Tomporatur schmilzt er unter Ver-
kokung. ©s scheint sich hier um einen ednheitlichen Kohlenwasgser-
stof{ von ooronenertiger Strukbur =a handeln.

Da dis ser Kohlenwapserstoff in relativ kurzer Zeit in ot-
liohen Grammen herg:stellt werden kenn, dde zur Untersuohuny
susreichen, wdre es erwimemht, wenn bis zur Kliring daes iLeak-
tionsproduktes grofers Hengan Coronsn nichtnack auswdrta abye~
gaben warden.

gez. Bosante
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Elyizedyipger Concentratior an Jorenen (co Qe 2~3 % bog. anf Kon- '
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Bei cden ¢ben goath¢dorTen Carsuchen wurde 2ie..Hangs organigohe
Substons beotimmb, dié eut e getrenchten Kontalkt hafet und

durch ernsh¥pfende Exbrekti i wit Bonsol wnd Evhitnen auf ‘VOO

bed uuftabsnnlux nioht mehr ontfernt werdsn Eononie .

Digas organische Substau; Prerug v 6 % bei ﬂeq ﬂoro“an— H; drlo—‘uwb;
~rungs- wnd-Yshydrloxrwipeve .iﬁéhwﬁﬁﬁméai 1.5 % bei dan Veraucher,
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auf 100 g ¢ t2 g 0 Dies entopricht dow theorstischan Wert dex

mwmdﬁwnﬂf% des Corone. u-
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VS BURFAU-OF-MINES
HYDRO, DEHCY “PLANI DIV

KCBraun
4=10w47

CORONENS
(Laboratcry Bynoriments)

By Boento, Luditigshafen
13 June 19144':-

A Imovledge of ring systois more condeused than ceronene would be
very desirable for tho gtudy of the {ield of hydiocsrbons from corcnens to
coke. Tha preparation of these hizlly condensed ring systems by eynthisis,
@.g. with the aid of phthalle acid rr suceinic acid anhydride, 1s too :om-
plicated and time conpuming at the resent time.

However; we cen do consi’ rably betber by condensing ooroners with
£.8.30. In the oondensation of avom ties with AlCly undefined brown pciders
"ars generally obtained, which appea- as green {luorssconvs in a solveps. Test
tube exparimenis in the condensatic.. of coronsne have showa the follov.ing lu-
toresting phenomenons
(Sea Di gram)

()

Caronene condenged with AiClz, In the preportion of 132, for 2
dours € 2009C, firet produces e rediish browu suoutance. This probabl - con-
slots of a conglomerate of varicus iroducts of condensntion. I, afte: roe
moving the wmchanged ceronone, “his product is bsated to 500 - 600SC, iost
of the preduct of reacticn is coked, probsbly ths wnstable {labile) ri A Sys=
tema, while luninous red nesdles suilimats from the heh coke, This hyiro-
carbon is insoluble in the ordinary solvemt., At this high teamperature it
telts during coking. The substence appoars te Lo & wniform hydrocarbe: of
coronene-1ike structure. ‘

Since a small amowmt of t¥is hyirocarbon, encugh for experin-rntal
purposes, can be made in a comparat.vely short time, it would be desir. .tle
9 J 3

not Yo ship lerger quantities of covonene outside, wtil the product ¢’ re-
actlon hag been more clearly definec,

HYDROGENAT ON, LEHYDROGENATICH AKD
SPLITTIN OF CORGNZNE WITH WS,
—sButoctaye Fxparviment) . .. ..

1}, The beat hydrogenaticn temperature of cevonens with cat: Jyet
5058 is 14 mV A287°C), but hydrogenaion already stniis ob 1213 mV.

a) At low pressure, abb. 250 atms, 200 g coronene in ducalens
(decaivdronaphthalene) solution ean be used with 300 cc = 800 g catalys:. Abe
out 97% coronene is porhydr genesod.  With groater concemtration of ths coronene
baged on the catalysi, the catalyst actdvity o reduced and an-ever larger. pse-
contage of ocronene veiraing “tmaffected wheon updng levger quantitles of it,
, , . A - i

\
-

. . . - . . . B . . X




: b)——At;high-pressure;~dbout-600~w~800—atm§—greater~cbncene
trations of coronens, about 300 g coronene to 300 cc catalyst, can be used,
wheraby abl, 99% of the coronene 1o perhydrogenated ‘

2). At temporatures above 14 mV (287°C) partial dehydrogenztion of
the corconene tekes places .

' B) K% Iow pro6sure, abt. 500 atu. the dehydrogenatlon Temperw
ature is-abt. 21 mV (40890), Since coronene and perhydrogenated coronens in
the proportion of 1il form a relatively stable complex compound, apparently
only half of tho perhydrogennted coronono ic dehydrogeneted at first. The
molecular compound formed herewith is thon further dehydrogenated in part at
higher temperature.

@
b) At high pressure, no appreciable dehydrogenation of the
coronone taltes place up to temperaturses of sbt. 23.5 mV (450°C), On the con=
trary, tho perhydrogonated coronone will rather split up, provided tho catalyst
18 not demaged by coronens, , ’

3). In the hydrogemation of coroneno, the aplitilng aotivity of :
~-‘the-catalyst- 1s -reduced- by - the deposiiion-of*-coronene-and- 1ts-other -products - - ==
of condensation on the catalyst.

a) 4t high pressure, results of éxperimenta with the treatment
of coronene in deoulene solution with Hy showed the following aplitting up of
the decalenes ' :

Using 1000 oo deoalsr: to 300 co = 800 g
. 5058 @ 600=700. atn erd 22 mV {4259C)

Goronene Split'éing of docslena Splitting temperaiure
g R for decalens

0 : 100 2
30 79 - w =
35 23,5 =¥ o
200 21
340 . 18
600 5

b) At low prossurs, the splitting activity of the catalyst was
already reduced @ abt, 100 g coronone to 300 eo 5058 to such an extent that '
8 425% only 10% of the decalene wos split vp. '

4). If we wge porhydrogenstsd coronemc in our axperiments to aplit

_ . up the coronene, the ectlvity of the catalyst is probably aot reduced as much,
- and, in heating to 23.5-25 mV (450-4760C) @ 800 atm., 80-90% of the coronene
is split up,“While 10205 of the coronens is dehydrogenated. {In thegé exe
periments we worked with and without docaleno as solvent. In the latter ex-

perinent the decalenc was split. wp $58). ‘ ' ' :

Yot
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If wo _therefore, want to hydrogenate and split coronene, it is best
to work with a low coronens ooncentration, about 2~3%, based on the catalyst,
and a high Hy partisl pressure, about 700 atm,

If we-want to work in 2 stapos, the coromene 1s hydrogenated -~

(probydrogenation converGer) in the first stago and the perhydrogemt od
ooronene 1g split in the second stepge {eplitting converter).

5)c In the experiments desocribed ebove, we determined the quantity
of organlc matter achering to 1 cm? of catalyst, and which could not be remove
ed by exhaustive extraction with beuzo) and heating to 550°C with air exclud .

o od,

This organic matter equalled 5 to 6% ir the coronene hydrogenstion and
dehydrogenntion oxperimente and about 1 to 3% in the experiments with psrhydro-
gonated coronene, The determinaticn of ¢ and H in this orgenic matter on the
catalyst showod 4.2 gH 1o 100 g C, This corresponds to the theoroticnl value

of the C and H anclysis of coronens,
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Hydrogonation, Dehydrogomation and splitiing of Coronéne with WS
. R ! "

" ‘Quantity of Catalyst used T 300 oc’ (B00g) %058

2

7,

Expox, Quantity - Press,

% Split Pyvoduoeta

% Org. Subst.,

decae
lens : 5t Hex o

Tersearmemar pov o rmir s e ey

Without

4e=30~43
o Coroneno

1000 ' - 750

43043 | 150 g gso | Wt 2 ' 395
Coroneno

of Deoalene Boilg,
Point to (Cuvmulativo)

[T e TE P A

on tho used
catalyst

150% |° 1709

8600 9\@00

0.5

B et &

Romarke

Docilone completely
spAit

Decalens sliphtly split,
Corounene pextly dehydrogene
ated

—

Coronens

150 ¢
perhyds.
-Corcnens-

150 g

perhydro,
Goronena
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Cecalens plin /3

Coronens act split,
slightly dehydrogensted

Loparily

Decalene split 1/2
Perhydro-Coronane
... dehydz og.

Degnlons almost complete-
ly @plit, Coroneno largely
split, only 1ittlo dehydrow
gematlon — '
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