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ITEM;9:‘yV. :De31gn-data for coal. hydrOgenatlon Regenerators heat
S o "exchangers, preheaters,. ' Discussion held at. Schdlven ¥
..Oct 21, 1941, between TeGay Scholven Leuna, Poelltzz

IT“M lO o vEetimated costs Scholven coal hydrogenatlon plant -
S s (Mareh =16, 1942 )= v iann:
ITEM Q& L Tankage and bulldlng for Gladbach or, Soholven III, also4
L hlgh pressure gas flow sheet Nov;mlB 1941 and April
L R 1, . |
IIEM‘lZ: ."Preparatlon of gas for Scholven III or Gladbach dated

from,l938 to- 1942

"ITEM;lQE’»"'Materlal quantltles to be handled in Scholven III (Glad-
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.ITEM‘lLf‘ffA’Aromatlcs determlnatlon in’ CVZB—Gasoline
o VSOholven, Novy 23 l9h0 ET s

PR 1 - . IA.,4\

In ucholven the ‘gromatic’ oontent of gasol;nes 1s oalculated from
~-the- anilJne p01nt -beforeand -after removal- of “the “olefins- and*aromat1cs~
»;by the method of the.IG-Leuna,  The product (AP I minus AP IT) X 0,95

gives -the volume percent of aromatics. [The aromatics and olefins are
—issolved by 1/2 hour snak of 1 part gasollne w1th 3 parts of con-‘
L centrated sulfuric acld (98% % : S . ‘ _

1_ T

Sl To check this. procedure Xhe. method of AAAAA Dr. leschterger ab.. Leuna
Wos used. This consists in extracting the ‘aromatics with llquld SO :
~and determining the aromatics both by volume and by weight aft r drfv-.
“ing off the S0, The composition of the extracted aromatlcs Vs also
determined by close dlstlllatlon. FEEE A

Timcs wi th 300 ce, ?&iquld S0, shaken ' 1/2 hour in a cold bath at’ -8000

ar”'the 02 extract removed. after standing 1/2 hour. The aromatlc—_;
ining 80, was then in &, 81milar manner treated w1th laquld

propans in orger t0 Tenove: any non—aromatics that might- 90931B]y have

“been dle,olved out by the '80. The propane extract wss then.

: emovewthe“last~traces*of*aromatic"
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stic,andmwater»——The~aromatics wers separa%e&————
lnto indiVidual constituonts ina fine fractionating column devxsed
by Dr. Koeppel (Gute Hoffnungshuette, Oberhausen)

A ”he o efins were determined in the. aromatic free mixture w1th
. 92%‘H SO o\ The content of naphthenes and paraffins were calculated"
from ghe aniline point of the olefin-free, “product, In Table I, results
obtained by the two methods ‘are compared, and as- seen, the aromatic’ !
-contents check very well, - However, the olefin, naphthene and paraffin
contents differ, In the value giveh under I, the olefins were .deter-
mined by: oxtraction from the aromatic contalning gasoline with 92% .
acid,. whﬂle in the second ¢ase, the:olefing were~extracted with 92% -
~aot&—from—t - . ~product, "Thus, the difference in olefin
content, - If the gasoline contains besides oleflns also aromatics, -
then these are also partly dissolved by the 92% acid and therefore
give a higher o&efin content at the expense of the aromatics,  oOn
gccount of the different mothods ‘of aromatic romoval the AP of-the
aromatic-and olefin~free product {AP IT) are. different and . likewise _
=gso=their: naphthene ‘and paraffin-contents,” If the aromatics are re-"
moved with liquid SO, and the olefins with 9249 a01d, ‘then the AP of -
the aromatic-and olefin-free product is about 2°C lower than in the L
case of a gasoline freed of aromatics and olefins by means of 98m acid. ‘
- In thé case of the- -98% acid, the naphthenes are attatked, while this ‘

-1is less. the case with the milder treatmcnt w1th llquld SO2 and R% acid,

© AS dctormlned by close fractlonatlon, the, comp031tlon of the_aro-. .-
“matics contained in CV,b gasoline is: . benzene (0,880/a 17% by vol- -
‘ume; toluene {0,866) 3;%, xylenes plus othylbenzene (O %23 25p,-
higher aromatics (04 866 25%. QRSN '
. l . - \
‘ lf the values for aromatics naphthenes, oleflns und paraffins .
‘dctormlnod by -aromatic-extracti n are -considered ‘as correct; tncn the
aromatics: detoimined by the usu 1 methods would be oon31dered a8 .

.correct,- while,ths ‘olefin-and -paraffin determinations would be too
hlvh and the naphthene oontent somswhat too low, : ‘

R ‘ TABIE T. o
IO s S Aromatic Determlnatlon Aromatic Dotormination“by
C ) from AP I ind AP II ~»7*q SO? Extrwotion S

CAPIT 4 7% (aftor trcatment { hﬁ C (after treatment o:

s w1th 98% OOld)., ‘,:; aromatlc froo gasoline
e 2% acld .

flmJolofllm,wus n e i
GIOT RT3 obtalnod at) saholvon i oiil?;w“g in. poo: -shape.--but.
slsowas ovident. that tho: ‘DHD - pro 'S8-ag - deser, H-dvus slm; “‘fo thut
hdo;rulbod 1n tho TAC chort ZGL 2" oge” 10’ " :

- L.A.U pi'o—

2
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iTEM 15: Aylatlon Gasolines and thelr manufaoture - by M. Pier
' (Jahrbuch der Deutschen’ Akademlederlmftfahrtforsohung

- 1941/2, PP. 531-9)

The author flrst brlefly reviews processes used outside of Ger<
meny for mqnufacturlng aviation gasollne such as catalytic cracklng,
lhylation ete, o . o ~

3

‘The alumlnum chlorlde crecking process is used 1n Germany partly
independently in the petroleum industry, and partly in connection with .
hydro~enatlon,EW1th which 1t can‘be advantageously combined, Synthetic
catalysts have been developed An:Germany with a higher activity than
thie dccolorizlng earths used up to thls time. (No detalls olven)._

In Germany, varled raw. materlals both rich and poor in hydrogen#
have to be converted into _aviation gasollne and only catalytic hydro-
genation is suitable if :high yields are to be obtained, Units con- . -
“structedfor-the manufacture” of motor™ ‘gasolineand Diesel fuels can -
‘be converted directly to aviation gesoline manufacture. The aviation:
gasoline produced today (l9hl) is prepared predomlnantly by hydrogenu-

_tion,:

: -In convertlng 8 hydrogenatlon plant to use 0il 1nstead of coal
the hydxogen unit and the high ‘pressure chambers reqpire no alteratlcnr
....... The..solid .or:-high-boiling-charge-is-first- processed dn-the-liquid--

- phase ‘with flnely divided catalysts giving gasollne ‘and middle oil :
alone, sometimys fuel. 0il as well, For avistion gasoline the amiddle
oil is then processed in the vapor phase with hydrogen ‘over a fixed
‘oatalyst. The properties of the product obtained in the vapor phase.
~depend on the. pressure (which is up to 700- atmospheres), the hydrogen
T partial pressure "the tempcrature, and- -especially on-the catalysts, )
‘The hature o the cnarging stock 'ulso plays a decisive Trole, Hydrogen~

TPOOT stooksisuéh ag anthiracite” ‘¢oalyiand cracked gas oil residues glve
‘higher’ entl-knock products ‘than hydrogen—rlch stocks, ~ However, . prac-
tically all-of the stocks processed in the hydrogenatlon units glve'ﬁ
good av1atlon gasollne of 87 oc tane number (leaded) and are parafflnlc-‘
naphthenie in type and low in eromatics. They have gobd lead- sen31-- o
tivities. By addltlonal_means such as extractlon with liquid” 802
+the-eddition-of-iso~ parafflns ‘or-aromatics;-the: ‘quality of -the- avia—::ww
tion. gusollne nmay be . increased, esPecldlly that obtained from hydrogen-.
rich. stocks, - In practice the -K of aviation. gasollne ig. 1mproved by
wlowerlng the end point, Flg. 1 'shows’ the end points which. gasollnes
oroduced in srmllgr ‘manner from various, stocks must huve to glve av1a~*
tion gusollnes of "the saue: octane numbor." . ‘ i s

¢

e

‘; Iso—octane is- prepared in Germany from hydrogenatlon re81due" :
.gases or from. H5=C0....Butane.. from the. hydrogenatlon gases. must . be. de-
hydrogenated into.. olefing for . which. purpose. a-catalytic.process. was.
developed -in-which the catalyst wes passed- conéurrently (hindurche .
wgeechlcust) through_tne reactlon zones. and regenerated out31de—the__
Hem . The method o1 producrng 1so&octanc TTom. H2-00
~oped technical ¥ ﬁ(No detalls)‘ -

e : so-octene cannot D& produced “in*sufficient -
quantltles, it-is! necesSary to consrder the aromatlcs ‘which-can- be
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madé in large cmounts with the equipment alrcady availeble., By coal”!
‘hydrogenction o predominantly naphthenic gusoline and by hydrogenation
of nigher ‘alcokols en iso-paraffinic. gasoline (EP about 3109C) were..
prepared of the same octane number (78 motor method), THC coal gaso-"
1line'eppeared by the motor method to be cven less load sensitivé; how-
ever, when these two gnsolines were tested in an snginc with varying '
cir<fuel ratios the MEP curve of the former lics above that of the .,
pure paraffinic gasoline (see Figure 2). While having somowhat higher
vapor prassure it approaches, in qua;igy that of foreign 100 octune ™ - -

~avintion gusolines, ‘ T ; , e

- . o o o .,
Hightr aromatics show in goncral'albetter MEP curve than benzol,

Syumetry—of-substitution es well as bronching ond, up to o certain.
degree, length of the side chuin. have o favorsble effect so that p-
end m~ xylol es‘well o8 toluol cre botter than benzol, while on the

. other hand o-xylol. is not as good s benzol., The blending value of
aromctics in lessgr degree increases with the higher boiling point com-
_pounds. Tn 50-50 mixture with 42 octene number gesoline, benzol has .
g blending value of 96, toluol 99, p-xylol 101, ond mesitylene 109,
Inthe case of rich mixturcs highcr engine output is obtained with aro-
matics then with iso-octanc. Also with lean mixtures the MEP curves
of most higher aromatics 1i¢ above iso-octune while benzol is somewhat
below. The MEP curves. of the cromatics contained in-technically aro-
-matized gasolinmes are about. the same as that of toluol, o TL

'#”“ﬂ“Thquin”thé“dasgTof”arbmatid”f@bIS“&ﬁ”ﬁﬁﬁiédiébléfiﬁéfé&é&”ih”bﬁtl“
put of an airplone engine can be .obtuined in casc, through the—econ-——
struction of the engine it—is possible to increasc 'the mixture témper-
‘atlire as well as the eylifider ‘and piston temperstures wnd thus toke

- wdvantage of the great tempvrature sensitivity of the dromatics, _

© Ceorefully refined motor benzol, so-culled aviation benzol, has
Jdong been cdded to cviation gasoline in.smill.amounts...ilse.still. ...
higher frgetions of crude bengzol, which.give greater losses on refin-
Ang the sulfuric.acid, can be'added to—aromatic—fucls—after-tho-formen
have been réfined by hydrogenation undef pressur¢sy In contihucd operas
“tion, "the higher cromatics perform better in higher concontrations
than aviation benzol; the lattcr con lead to curly ring sticking,, -
‘”“?“”The”productibn”df“éfpmﬁtiﬁ“gﬁébliﬁééiié*@ffédtédwby“ﬁéﬁY&?ﬁééﬁﬁ#"f
tion-of nophthenic and paraffinic gasolinéh, * The non-cromatic’ portion.
of*these:gasolincs;;S‘algpgmorejknock-resistgnt“thun‘that”ofidromgtized;
gasolines from similortbase stocks, ~This dehydrogenction is carrigd’ .
out under’ pbout 50 atmospheres pressuré,  Thelyield depends on the .
chuieing stocl und - alse on.the sromati ontent requiredi Hydroger=_ -
poor -naphthenic anthricite gosoline gives an espéoially high:yloeld. -
ot ounly the yield, but dlso the guality of thé dohydrogenated gasoline
depcnds: on the - gasoline- charged. - Tho:more knock-re¢sistant-the initial
daterial, the -higher-the-output-in: the -engihc: of-the~dehydrogenation -
gusoline: of :the. same aromatic .content,--Fuels of especiclly-high.aro-..
mutic contents for exmmple for blonding, are obtained by dehydrogen= '
-etlag. cromatbized . gasoling,:-..Such.a fuel-with-clear-oetbane:.of.92 :had-.. .
»OCtQhe%ofleOaoﬂfaddiﬁipna ;Ozlz%fvplpmngvﬁlead.g~ Bl

ﬁ5”%¢-1nqr0331ngjth@“end“pbintﬁofﬁgpomgﬁidffupisjjih}dontfagt%tdetrb;ght:
‘un- and-hydrogenated: gasolines, ccuseés no-decrease in the ‘octane minber,
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‘0n -the contrary, thé“higher”fractions‘df;this t&pé“of fuel are véry

knock-resistant. . Therefore, the end point -in- the case of these fuels
can be raised. S , L T S

.-~ A comparison of igo-paraffinic 100 octane gasoline used abroad
shows that the aromatic fuels in.the lean zone behave in part apprec~
iably better4m;Inwthemcase;ofWrioﬁsmixtures aromatic¢ fuels are through~
,out better, SRR " T
- It has thus been shown that in German hydrogenation units, large

quantities.of 87 octane aviation igasoline ban be produced:and -that. by .
glight rearrangenent of present hydrogenation units- and construction -
*of“auxiliary_eQuipment-lgngeﬁampunts~of%high~octane;fuels~canﬂalso—be-
manufactured, if necessary,.very rapidly. The process described i—
Trenders it possible to inerease the iso-paraffinic content of gasoline
within certain limits bywusing_stronglyAisomerized_hydrOgenated,gaso--
“lines-or-ificreasing-the-content of iso-octane or similar materials,
An connection with present hydrogenation units, it was easier-and time-
‘saving-to increase the aromatic content of the ‘gasolines, using aro-—
matization, dehydrogenation and cyclizakion, Iso-paraffins, aromabics
and lead tetrasthyl' can replace each other-to a certain degree in im-_
proving engine .characteristics so that the necessary amount of lead,
for example, can be decreayed. by -increasing slightly the iso-octane
“or—aromaticcontenti At the presenttime; (1941) German high aromatic

fuels“gre:at'least as good as foreign fuels, if not better, -
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od doternlno the
corrosivo actlon of alkoz1d caustlc on aluminun based: on
Leunc method. A mothod for deternining the silicie acia
‘content iof ‘the lye :is ‘being devclopod by Lounq.' Discuss-~
“Ion of ‘cluninum. and iron corrosion in-conncetion With- the.
' lka21d processes for dcsulfurlzlng water: gos.fJ

Bug'Né.' 3500, Torget 30/L.. 05, Boghlon
(Brobog and. Soechs cho Jorks)

Index in Engllsh of tho followxng

“ Lo Bound monthly rcports on plhnt operations “for- 1943 (Boohlcn)

2. - 7. Inclus1vo Monthly hydrogcnatlon reports Jan-June l9hh.v
~Include-flow-dingrons-and-material: bulonces, alstlll tion curves of
guSOllhb ‘nd dlosol fuol stocks.-- . ,

8 Flow shoct of lOOO ton coal hydrogonutlon orogcct. ‘Elanﬁjformf;
ugod for reportlng ﬁbovc dz tu. 5 . _ '

9, Graph showxng productlon of fuols 1936 to M.y l9hh

71b;1oNontnly “Vorcgo wnulysb of tar light 011 cnd mlxturos Dcc.'th

‘ll;ﬁvMOtor gasollne; Dlosel fuel tcsts Boehlcn, Muy 7, l9h5

e

112;'.D911y rooort sheot Tgr Stwll June 30 1942.”

13, Dully_R por t Sheot Gesoline Stall, June 30 1942‘7_."‘““'_“‘ - S

lh. Report on_trlhl of o St ll for T, T.H., Bochl&n June 21 lth
for increusing Diesel .oil: production,: (TTP is process for pydrogen—,
—Cﬁing~brown coul Qﬁflow tcnpcraturcs ) '

S

15. Dotq;ls of Fu “l plont nd gks sygtoms (no dgte) ' f bulatlon
of contrxfugo char cterlstlcs for tur.. T : T atahe

16 Rough flow diqgrom of pant for- 011 o&tr“ctloh .of-. centrlfugo
: rosxduos (no dute).;;;;w g {;_ul R R 1, ,

17.' otlmttod ‘cost of rbpulr of hydrogcnutlon pl‘nt Muy 5, l9h5.

'wf"bLl nCCq for Boohlen "Rueokgas" July - Decenbor 19hl

: si870f "the” proaont oxpcrinontul knowlodge of - NMerSeburg‘ g
;nmmonlo dorks. The oxchunge of bhe, plant. omount8~to 25p,wi)0., =
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cach passage of the raw materigl through .the plant 25% of thé n-butane
is converted into isobutane;,thevyield*orrthe“isomerizutiOﬁ“pfbééss
amounts to 25%. The charge supplied to the plant nust in respect to -
n-butane ?g*free of olefins and higher hydrocarbons, - The contact =
time is primarily influenced by this consideration; at higher content:
(of olefins and hydrocarbons) the conversion and output of the plant
-.also drop, .Corresponding to present oxperimental knowledge, the-ole-'
fin contgnt of the charge for the plant to be built should be limited .-
to d maxinun of O.A%'and_the content in respect to higher hydrocarbons
Cto 2 naxinum of 1,0%, - The charge must be free of water, although a
‘wator contcnt of the order of nognitude of 0,02-0,03% in the butane

feed‘does'hot_wqu:Out-qnfavorably, o

i Ubrreéponding to the procedure.of the AT-Plant with which

you are-—acquainted, the charge stocks for the isomerization plant -
will be obtoined fronm the” sump of the butane separation of the AT-dis-
tillation, . According to the conditions there dofined, the charge.. -
—stbckifor‘théfisomériiﬁt1bﬁ*66h§i§$9”0f“théméﬁﬁpiproduct from the’
butane-separator and is cbout .97% n-butans and ‘about 3% isobutane, v
“According to the attached Plan U 406 b-16 the ingoing n-butane was fed .
into the isomerization plant which was at 35°C, in & mixture of .the
fellowing composition: .. f - o

oo 180Ky [hg=-L0bUL NG o : R
© 5900 kg,/h, butane mxture : we =
o St ; " .

.In the fubure theTisomerizatioﬁ-biaht'will‘be‘referﬁed to as:thé Iso-
Plent., - e S SR . ‘ ,

" Produgtion = Thers Was produced from o bubane nixture of the
cbove corposition lBéONEg,/h. Of'isobutgggjﬂg;pgrpenpagawyigldmgﬂwg5)_
Anrghet Tgo=Phgnt, 7T R e SRS SR

sble to put out 1,5 tons of isobutene ‘per hour, For this perfornance
tll-the apparatus and. machines are ‘stondardized, “The later mentioned
comnercicl nunbers lapply for,this;puﬁpose;u As'fax;as«theﬁoperation";
requires, .rosorve-outfits ok ~provided-in-order-to assure continuous™
operdtion’of'the’planxﬁa Therefore, for example, of the 5. contact fur-
:naceswto;befcbﬁéﬁiﬁaﬁédr3¢are,provided«for"Qperati0h;3lffufnace for
-operntion:reserve and 1 furnace for contact, charge reserve,. . .You will
obbaln the remeining details-concerning the lorks reserves from the
“wttacheduapparatus list, o ERAC R

Sl e T T e T
--~~fL5fﬁut of "the Plent + The -Iso-Plant is so laid'out;thut,it.iq“f

o' Deseription of ‘the Plant aﬁngcording;tOche‘attacﬁbdelan U 406
b-16 cnd U 1593=1 already. nowngto;you,wtnewchnrgeﬁ(sump'p;odu9t¢qfwﬁ“
Tﬁﬁi:ﬁ?ﬁangws&Pﬁﬁﬁtibnw&pparatuS};Was;passedgthraqghga,oirgulatlng,wuv
fﬁﬁmpytogthesdepbratipn_appdrapustgfﬁtng;I304?qutjg-Here,thgépgbanq.ﬂ
*mixtuﬁofw&S'evdpbraﬁed;4brougnt;§b~g temperature - of”about 103°C, , and’
Cgb-this-tomperature niXed by HEANS OF A tUyere With the HCL.containing.
_propane-HCL mixture so6 ‘obtained’ 00led. t0..cbout -90-95"C,.int.an.
4ir ‘ooolor and passed into the contact furnace, - The conbact furnace
Jis;a;fullﬂchqmbérgfufnﬁae‘thqchntdct¢Qhamberﬂdf which is filled with
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—oluninun: chloride, Herc at-a prossure of ‘about 16 atriospheres the re=-
action mixture%dndergoes“avgraduaIltemperqtureﬂrise"of'about'lOO°C.~"
fron—the et —of recction. The heat of reaction arises as’a result of
the pantial COnversion;offthe‘nebutane\intoﬁisobﬁtanQLOnfpdSSagc’off"j
the chuirge through tho contact leyer,  The efficiency of .the contact
chuaber'is incredscd by means of a filling body, which confers o great-
fsr.active_surfacefto’the,slolegliqucfyinglcgntact; T T

Atter the ‘eXchonge the mdtcrial'loavingfthe‘furnace’was liquefied
ot o terperaturc’ of -about 309¢, in o .condensation epparatus., The
Product aixture wus conveyed through an internediatc reservoir by -
neans of o ‘cireulating pump into thé HCI-separation column to which -
.suituble heut exchungers are- connccted, - The soparation colunn itself
“works ot aioperating. pressure. of about 23 -atnosphores.  The HCL fron
the product mixturc wes driven off overhead in thé colunn, Besides as
-Imeh of the propaunc arising in the furnace _and of some of the butane -

VCrT riven off overhead as was nécessary to nake the sunp of

i ) p
‘the colunn completely free. of 101, . The:HCl=conteining-circulatione -

‘heid product which - as menti ned cbove - wes nixed with the charge
stock wes obtained in this fashion.  In order to compensate ‘for the -
loss of HCl in thé cycle .« supply of. gaseous HCl Is provided in o
sultoble spot, - The colunn is equipped with o circulation gvaporator
for boiliﬁguput.theﬂsump;,“The'SUmp;product is fréed of HCL ot p Sunp.
tempersture of about 115°¢, - The iso-n-butane nixturc so obtsined -is
passed -over o' heat—cxchanger in{eountor-streun»to;thqg§p£§ygdgigwémeJ
wchérge34ﬁndfthcnmaftérfcooling“thé*prdduﬁtWiﬁ“?ﬁﬁééd”into-galyc bath
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