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. - Elemental analyeia' carbon,'hydrogen,;~
- 1nitrogen T T v
b. Intermediate:analysis: free ‘moisture,
kygroscopic water, ash,: ooke ‘yield,- vola:
tiles yield, sulfur, specific gravity, -
. preparation of rellef cut, screening,
. sedimentation time, flotation, swim and

sink test, sand, alkalinity, ilodine .
<_n\m.ber, acid nmber e e 8 ee e ’ o ""l 188-228‘

II,  Coal paste and grinding oll: . o _ I

- Water, gollds, ash, removal-of- oil-and- SR S T

: ;-,z,—-:f‘::':de'tezmination of. ’BPeCific grﬂ‘/ity,—f,—, S R S T T S e
. asphalt, Engler distillation, deposits, - : '

‘softening point, screening, paraffins in e :
011 Pour Point “ . ciu"c [ T S S L] ¢ o 0 . 9 2?_9_"237 .

III, Coal ‘stripper: products-

. Moisture, specific gravity, Engler
‘dietillation, ASTM distillation,
shiiine point, unsaturates, phenol,
., short complete analyeis, long complete A R T
. "‘analysie, etripping WAERT 4 4 e e e e e B2 " 1,2538-259

.....

IV «:Coal stripper residue--"
- BSpecific gravity,. softoning point, asPhalt,ﬂ T T
1 - vigeosity, filtration,time, golids, screening,, e R
. t&“ »microscopic analysis e ey e e g gy e o 2602266

-V, Gasoline- , ' :
.- Treating loss, copper dish gum, glass dish
" gum, - copper-strip. corrosion, ‘Doctor test,v
-gunsaturatee, group hydrocarbon analysis,-
" refractive index, phenol, preformed gum, ”
propane-gulfur dioxide extraction and.” =
—analysis of extract: and“raffinate—~su1fur,
“¢hlorine,” storage stability, Reid vepor =~
.,pressure (2) octane number (2), many graphs ‘e -"‘H50' . 267-316

“VT"'»' {‘.age_s s ; T oo :

Sampling, choice of” sealing liquid description
'of ebgorption train,. nethod of absorption and:
“eombustion” analysis;: “Practional: distillation,
“fractlonal: ondensation, titration ‘nethods;
paration ‘of-various pag- utreams for analyeis,

uiganhonidinxide,*hydxogen“anlﬁiﬁp and ammonia,.

re--~

g qualitative ‘test for-dron- and nickel- carbpnyl' i

Eo
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VII. Special methods-';-‘

Elemental anelysis, volatile aulfur, nitrogen, :

__bromine number, ibdine number, acid end. '
saponification number, hydroxyl number, hydro-
xylemino number, alcohol, active hydrogcn, -
mothoxy snd ethoxy groups, acetyl groups,
halogens, water (traces), heating value, =
sulfate and nitrate, tetracthyl 1ead, volatile Ve ,

! eulfur L] » v L X C Q Ld L] l * * ' BA L 0.- ’ » » * . L] 62 i 593-1;'5’4'

.

VIII. Raw, drinking, boiler, ‘and sewer water-'
Proparation of drinking water, alkalinity,
. solids, chlorine, phosphato, hardnesa,
" oxygen, carbon dioxide, “fron, siliclc
- acid, carbonate hardness, free carbonic . :
; acid O .. L) . » LN ] . . L[] L] [ ., 0 . . . -l . . D . . ' 20 ,-'-55—1'.7,4’

TR - BAG o732, TARGET 30/& 11-BOTTROP - 1;KQA;e;h75;m

ITEM NO. 1 CATABYST RES&ARCH

A, Methods For storing high pressure hydrogenation R
catalyste. I. /G, Farben, Iudwigshafen . 5 17- hl LI - b76-k79

Experiments-ror “the- hydrogenation of.GoTt. coal gasoil o ,
over "Ruhroel" catalyst at 500 atm.” 5-27- Y
ObJect Preparation of arometic aviation gasollne. . b 480-483

G Comperison of several catalysts usod ot "Ruhroel“ with . o
T.6. 7019 A;L:.i‘ : ﬁ ' 10-27 hl - 484185

AD{‘ Summery report on. experiment with vapor phase catﬁlyqt
7019 "Ruhroel"'““‘ . _ Apr11 19h0

'a. Catalyst compositien (Cr 0z-Alp0z on coal)
2378 2vs

b Exporimente at 300 and 700 atm, charging -
' -gasoll- prepared -from coal and. pltch -

c. Analyeie -of producte. . ._. e e e - ;v-123” - 486-508

E Experiments conccrning “the suitabilitJ of zine ﬁfmﬂ’ R
sulfide catalyste for ‘the production of ‘gasoling - -
in the vapor phaee from coal diesel 01le - 2 13 39

Cetalyst ‘ gine blonde (no good)
ety - &allC. BULLIIIRE DR, Porrane- \ge ¢
" ip suspcctod that the activlty _
‘wag largely.duc: to the carrier S
60 otn, y lded dbou 18% ¢

i 509-58p
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- A, Compariaon of gasolinos produced frcm coal 011" over .
« - various catalysts (5058/63h 7019, K;hl}) - T
© - "Rubrool" - hym 1, 581
B. Properties of gaaoline prOpared from coal gasoil '
: "Ruhroel" o - 1-&1 1 - 522
C. .Properties of gasoline prepared from coal gasoline - . i
‘ plus gagoll "Ruhroel" ’ } ' 3 25-41 1. 523
-Qr, Miscellaneoue correspondence B I T 52k
D, Propertiee of coal gasoline "Ruhroel” . 2-2841° 1 525
D, Miscellaneous correspondence . ;‘.'. ceee W . ; 2 5?64597 B
E. Anilin_poinfe of coal gasoline plus gasoil "Ruhroel" - ' ) _
RS : : e e S SR S e e .,,:,. R I 2?19 ,4’1, T 1,’ TR 52_8"i
Ea”'Properties of coal gasoline (caustic washed) ~c—l9-hl 1 529
F'.'Miscellaneoue notes P .'.'. e e eeie e e e e 0 2 530551
G, ‘General’ corre8p0ndence on eamples and. Propertieﬂ i Co -
e ST i February, 19&1 3 532534 -
f~ﬁ:o Propertiee of producte from Seholven January, l9hl e “: _
. “A" gasoil » . ' LI . l L] e o . 0 ' . . . l e . L] ‘ . L] ‘. !
Gasoline~plus gas oil e e e e s e e e 20 535-539
vilgqfcorrespondence on. samples and experimente January, l9hlflﬁ,7wjﬁnuw 5497546”;;
-wJ;¢¥Comparieon of«gasoline = gaeoil fractione from Ruhroel,lmwwwqwllmgxw:gxxrﬁw@ml
Scholven, and Gelsenhorg ... = November, 1950 2 - SHT=548 ~
-—%}——?roperties—oﬂ—ga501ine produced with Ruhroel catalyst O R T
: Kh29 from Leuna gasoll - - b-7- bl & 3-19-k1. 6. - 555556 -
L Propertiee of Leuna aviation gasoline VT702 .Vkr7¢kl»~:;2_n5fi*i5§le552‘m
6081 gasoml hydrogenati" b ST
‘Leuns over Ruhroel cetalyst Kh29 2 1”557-558";

559 570

0perating conditions for asoil vapor phaee 3drogena-
tion ot Leuna over catal ysto~5058 _6&3& 1- l6 4

1;5717575Wn

75T
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.600 atm, for the hydrogenation of coal gasoil at .

Seholven - - , S ek b ~ 582-585
R. Treating experiments with Scholven gasoline produced _ et
' over catalysts 5058 end 6h3h - . 8-9- ho 3 586-568
s. Discussion of the merits of 700 over 300 atm. for f e
___‘_"gﬁE61I“hyﬁrogengiﬁxnr—‘”—f“———“ R 129-hl———6~———;—-§89=§9k_;;
T. Arometization of gasoil from coal with Ruhroel : : | i
' cetelyst ' v ’ helo-hl 12 \._595—606
: U, Summary report on hydrogenation“of coel gasoil over. U e
S catalyst Kh13 st pressures abovo 300:atm,= April 1943 2T 607 633
v. Invcetigatlon of the dosirability of 700 atm, over 300 o 3
- ooatm,in gasoil vapor phase hydrogonation h -17-41 13 f63h-6h6
W, Regeneration of phenol containing solvente ovcr ' o
molybdenum sulfide ‘ . - G LR T R 6h7-649.
N . R R R
W, Miscellaneous correspondence e e o W s 1650
X, Effect of 1n3ecting water prior to furnaces into coal o e
; paste ' » R T Rt ) I '651;65h
Y. Effoct of product ges rotis on hydrogenaticn:opritcth~~~~3»'~5§~w¥a,ww«4w -
gasoil at 600 atm, in vapor phese 6-beb3 -3 655-65T -
.Z,‘vPropertiee of ‘heavy oil from coal and pitch 5313 "1 - 658
IA, ¢Av1at1on. engine teat"results of gasolinc plus other SN
. propertles AR 5-&—43‘,g5 - 659-663 -
MBB;@oInvostigation of- dchydrogenation for tho analysis of R L ;m“_;;;
~ naphthenes R R : h -9+ h}' 1 6ek-6TH
”;CéoliAsphalt determination in coal strippcro and heatin : f _;"ﬂj ‘-‘ ‘f“]*L1.“j
ofll T | TR0 he o2 675-676 -
with addition of bottoms I o 5 5 he;"“'JmnWJﬂ:

: r mixtures ﬂnd its pfevcn— S e

y : ‘r‘b gasce : 5 1")42 B o
Gasoil heating oil, pitch’ dlgtillate are safe at’ =

: nﬁpreeenoe~o£w§5%~co bonic: av1d‘~
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o The plant laboratory has reported analyees varying ‘ap muoh as. 100 per

cent. .The HpS concentration at the Claug-furhace inlet was reported from 20 to 60
per cent though 1t should be 35 to 40 per cent. Also, the Claus furnace exit gaees
-were:yeporked. to. contain 11 per.cent. HQS and three per cent SOa,,causing the fur
nace to be run with 1nsufficienb air R

Coal hydrogenation residuas from: Seliolven and" Geleenberg Benzin WeYe— i
analyzed by solvent fractionation by the Suide method. The analyses are 88 follows.
1 B
o ’_Geg,genberg) ngzig
§gholven 1o .2
. Neutral- 0115, %617 848 .Meu.7wuw8k.2“
- 011 Resing,- % k.1 “4 5 3.6 k.5
~Soft--Agphadty % 8.2 _l,;,9m3M:WW10miwlw9,ﬁ;lm
Hard Aephalt,'%‘ -1 7 S l h". ; 1‘5

It is noted that the sum of neutral oils and resins is approximately equal for all
samples., . L : BT ‘ ,

Eéggﬂ.ﬁ_gnill o lg .
Me&hgg fox Detegmination of HCN in Coal Distillgtion gng ;mllgz gga

~

Ppine 121 ;;f;r;l; xf,,,_‘,.__j'-;f.w

The gases _are bubbled through potassium hydroxide and - then measured -
through a gas meter, - The- hydroxide is. made. up. to volume; acidified bromine water
SR then ‘added. - Both” HCN ‘end” thiocyanogen yleld- bromocyanide (CNBr).,: Exceas dbro=..
mine is. removed With phenol eolution. Potassium iodl&e 1s added -and: the solution
~t1tratedmwith~$hiosulfate.- e e .
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Reagenta:

Appr. 4N KOH = 22& 8. KDH/l.. wo
8N Bo50y = 220 cc. Coricy HpSOy, /1.
Bromine Water = Several. ce. Bra Shaken with Water
~Phenol Solution = 5% - .
Thiosulfate.Solution = 0.10 N -
" Starch Solution o S -
Potassium Iodide, Cryet. ﬂwv,mAnmmei“

-

“Brocedure:-

Run the gas sample through 60 cec. KDH and ‘then through a wash bottle with
40 cc. KOH at the rate of 30 to 60 1. /hour one to two cubic feet per hour). . = -
. Measure the flow through a ges.meter. Use only relatively. 1ittle gas (50 - 150 1.
d.e.,-two. to.five. cubic. feeu) ‘go_that no. bicarbonato cen forn in the waeh- ,‘vaﬂj!
bottle, since HCN is not quantitatively ‘soluble in bicarbonate solution. For.
safety, check if phenolphthalein sti1l turns red, Make up the solution plus wash
to ‘volume in a volumetric-flask. Acidify bromine water with 30 cc. EQSOA, ‘place in
large glass stoppered flask, ontd add slowly half the golution from the volumetric
flask through & pipette with tip. immersed. If ‘the bromine color diseppears, add
—more-bromine-water- until~permanently deep- yellow.——AlloWMto stand-five minutes. . - .
efter addition. In this manner, not only HCN but algo HCNS™is converted to bromo- .
“eyanide. " (HCNS + LBry + WHy0—3 HpSOR "+ “7HBy~4-CNBr ) Therefore-any- ECN~previously
converted to “HCNS (in. the process) is also reported in this test.

¢
|

Excess bromine is removed by addition of. several cc. phenol solution. ;¥
After 15 minutos with repeated shaking add 0.5 g. KI. Allow to stand 3 -hour dn
. the -dark,  then .titrate with. thiosul*ate, using starch indicator.w One cc 0 lN thio-
gulfate is equivalent to 0.00135 g« HCN : , .

'A check run was made to determine 4f HCN is lost with the 002 liberat
when- the bicarbonate .golution’ is run into the acidified bromine water.  No lose wae
observed. .

The gas’ is passed through 0 l N iodine solution until the -golution is -
Just discolored. Thig determines S02.- The- solut*on is titrated with 0 1 N NaOH
uging phenolphthalein indicator, to obtain total acidity. e

0. 003206a
0. oohoo3 (b—aa)

UEing g,cc “of "{6dine” solution and ccuof NaOH., 802
‘ o SO3

Jl . ll
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The analyeis is made using the potassium iodide method, vwhere one atom

Cu liberates one atom I which is titrated with NagSgO; To save KI, a KI solution
containing KCNS is used.

- T S '_ R e
To the mixture of 10 cc. KI solution (166 g. KT plus 900 g. KCNS plus

distilled ‘H20 to make 10-1. ) and 10 cc: 0.1 N HyS0) add 9 drops etaroh solution and
one,CcC. copper solution, pitrate with ov1 N Na28205

QQLCBL@}—OB- ;5_'::;—?;; ** SRR ey —ﬂ ;,, '
cc. Q:l;ﬂ-ﬂﬁ2§2_;f'= Mol Cu**/1.Cw Solution
10 L
(2) Determinat _Monovslent Comer. - o

Cu is oxidized t0. Cu++ by KMnOh

_..,\

Mgth oQ: ey T RN

: 50 cc. HQO + 10 ce. H280 (l 2) are just colored with & Tow drops KMnOu
“golution. 20 cc.‘of 0.1 N- KMnQu and then 1 cc. of copper solution are added, the
solution ie backtitrated with O l N ferroua ammonium sulfate

4"._ .

'ﬂf?ﬂ#g»Cchulatlog : i , e
S A UL R . SR
 egi 0. N K0l - ce. 0 N Fe(ggm)g(SOh)g '= Mol Cu'/1. Cu Solution

ERRRc

’ A tab]o for the conversion of volumes of 002 into mole and gms per 100
eci copper solution. e ,;‘ . 2 R :

”~‘w+ |
. o

. The Tollowing analyais — developed and checked in the "alkazid" labo-: -

ho, "Leunave: datiaging ‘6f Malkazid"“solutiong by HCN--
"in the raw gas."Any HSCN' in ‘the gas g also detormined, " ‘Since: the originally

" gmall HCNS: qontent of. ‘the generator * water ges’ ig; further\diminished by. the. water
wagh,, e toT the“higher“acidihy“of«HSGNwrelativewmo.HCN,lmhen@mount of HSCN 1n
these ----- samples:is- insignificant s
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Exih&inlg,_‘

The raw ges is passed through polyaulfide solution. Apmonie is added,
the solution ig ‘evaporated to low volume, aulfur filtered off, and iron- ammonium
axum is added to the filtrate. -

' The HCN content 13 determined colorimetrically by comparing with iron
thiocyanate.‘. , }

Egnimnann_@mi._a&e.n_ﬁ_
".Several small 10-bulb tubes (lQ__nglxghr)

Amonium polysulfide solution prepared by saturating 25% NHuOH with
-HoS and adding sublimed sulfur. ‘Ready for uge after three days
© o with occaei shaking :
,10% Hcl . "_‘ R - el e .
Tvon smabnium alum, 10%, slightly acidlfied vith dil mvo; to roduce |
—golor, T
Colorimeter with light blue filter and green plate

P ‘\/“ "\ e

e Place 4O~ 10-bulb tubes,weach»with 10- cc. polysulfide sglution, in eeries
and paas through them an even stream of the watef'gas whose HCN content is to be -
-determined. = Measure the gos through a wot test meter after removing NH3 from 1t
in'en HQSOu bubbler.A , Lo _
A

. . The 002 from the gas will precipitate the polysulfide sulfur, turning the
‘solution from.d&rk “brown to- yeliow. 'When the sulfur begins to gtick tothe Ingide
_wall of ‘the lowest bulb:(after 15-25 1. of gas, l.c., 4 to 1 cubic foot) turn off -
“the ges. gtream and renow the. polysulfide ‘solution. " Otherwigethe™ sqlfur o the
'}glasswall'will retain part of the HCNS, which is haird to:wash out. After.50-100 1.,

; (2 0. 3 cubic foet) of gac have been run, collect the polysulfide in a"h0oo cc.
fbeaker. o j hf“.j_ ‘ . v )

EREE Add 10 ce. NHhOH (to make certain that o HCNS will be. loet in the evapo-
'ration), and evaporate-on-e: “hot- plate -at-moderate.heat.. ALl the. polysulfide sulfur..
precipitates until- the solution is clear and: nearly colorless. . Filter off the sul-.
;fur, wash.with hot water, and re—evaporate the. filtrate (to about 30 cc.),“J_,,,

& After cooling, acidify slightly with 10 per cent HCl (to turn lltmus red)

: and]addVBO cc.: ferric ammonium pulfate.

: e Determine HCN colorimetrically by comparing with iron thiocyanate 1
ntandard. i , "

R E S T R I—C T E D
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Pogés 10 end 11 j

Pt e

Determi nazicn if‘Pgenolf in Gasglines; Géi Oils
. _ Abgtreifer*Wa Buer-S
. The product.to‘bevanalyzéd'is sheken with sodium hydroxidé to wash Gﬁt
the phenole. The phenol is then romoved from the solution by heating and passing

a gtream of ‘€02 through it.. It is recovered in water which is titrated according
- to Koppeschar. ‘ ' ' o :

k]

“Procedure:

: ‘ A tessured amount of product is shaken three times with 10 ﬁér cont
»Qaustic in e separatory funnel. To remove neutral oils, the phenol solution is
“ather-weghed. Fhenol 1is removed from the ether with caustic end this added to the-

_original cemstic. - Make up to 250 cc. or 1000 cc. in volumetric flask, depending

“on phenol content. g

i

e Place-a-25-or50-cc.—eliguot_in an Engler flask and add 12 per cent :
CuSOy, solution for HpS removal until blue color remains. Start a rapid 002 ptream
_through the flask. After abgorption is essentially‘finished, reduce the CO2 streocm
and-heat the solution to boiling. Cocl the product through & Liebig condenser and .
use an extended adepter dipping into & 250 cc. volumetric flask (cooled inanice
~hath)~asgreceiverf<wDistillwinwthewcoggstreamﬂunpilmnqqxlywéxxin@d§ distilled water
_ond continue distillotion. Then wésh condenser and odapter with water and fill the—
receiver to volume. If there are still phenol droplets in the distillate aft&r‘ .
filling, repeat egperiment with smoller gquantities, or titrete the whole distillate. -

. Normally for cne titration 100 cc. of distillate are plaged in an’'iodine
“flagk and treated with an’excess of 0.1 N'bromide-bromate solution-and 10 cc..conc...
HC1. This precipitates the tribromophenol. After standing %-hour,~15 cc. of 10

‘per cent KI 18 addédwﬁﬁd”fhéwéﬁbﬁﬁt”éf‘ibdine“GQuivalent~to~unreacted~brbmineuback:m

titrated with 0.1 N-thiosulfate. - R o
‘Fromfthe‘cc. of bromidé4bromateﬂsolutioﬁ used, the phenol content-is cal-
culated by use of empiricel factors.. L e P Lo LT
. . . o P . Bt '

,“W“fft;f“”WThefigtqrminatiOnﬁofﬁpheneiwiﬁfphenolrwaterpmiswaimil&xzwm?hﬁuﬁﬁmﬁles are
treated with caustic; if olly, they are ether‘ﬁashed'and,CuSOLIBOlupibn {s-agded.”
I strongly~ammoniada1;ftﬁé”éﬁﬁﬁﬁid“isffirstfcargiylly removed from thetopen flask,
using o small flame, before-the distillation of phenol. ‘Tt 1g importent to have

a _sufficlent QxcgsaAof;cauqtib,f ‘ / Ty

oo The uge-of -H2 ~TRS TR oL COs—for—drivis ;UHLW,H.A,;duﬁfﬁaf:ibeQJnﬂll
"ommended -since during the distillation S0p can be formed, which alsq#consumes"Tv‘
,brqmine.;;mf“;}__wﬁg‘ - e ~ S S

)

* This word is_sométimes‘confusingly_transiéﬁé&fa$7”§£nipp¢r;v “Actuslly the

- "Apgtreifer” 15 the separator (tar pot or catch pot) in which the liquid hydro--
ugenationhproduct“ismggpafdtéﬁfffq@:the*g&sesy“and~conséquéntlyaxhekliquid%x.‘,,*
. proauetwithdrawn-from=it—is-also referred fo as Abgtreife A-geparate veter -
.Q@@&Hﬂhmﬁﬁ&mmﬁ@nmg@@@gq;g'¢_‘Q’ S

'5" . ;
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»

Determinntion of Mercaotan in Liauid Fuels (Hv.‘Werk Scholven 7/ll/h0l

¢

L

Merooptans form msrcaptidos with copper solution. Therefore, if excess
¥ ++ 1g added to gasoline, & part of the copper 1s used to form mercaptides. The
rest can be backtitrated with KON solution. The deep blue ammoniacal copper solt
golution -is thereby discolored. in the following reaction: @2 Cu (NH5)uSOu + 7KCN +
HpO = [Cup (CN 6 K3 (m) + NEy cno + 6NH5 + 21{2501; :

—_—

Mjgl_qgg .

- In—a—mixing—cylinder—shake -1.00-c¢—0f the.gasoline_yith a fixed volume of
copper tetramine solution of known copper content (1 mg. /cc ). “.After vigorous shak-.
ing for x-hour titrate the excess” copper with adjusted KCN solution in the oylinder

in*ifeEEﬁoe—of‘the—gasoline.

1

T The KON polution 18’ £ adjusted that’ l cel Cu(l ng:- Cu) s equivalthALO
1 cc KCN' golution,

C ,,,_‘; .

“Vol Gasoline 100 ¢ce.
Vol. Cu Solution a"cé,

Cu Solution Consumed a-b cC.

:l cc. Cu Solution 1 mg. Cu -1 008 mg. Mercaptan Sulfur or 2 39 mg<
05-Mercaptan . . _

Any HgS in the gasoline mEt be “waghed out with saturated N52003:solution.

(l) Copper tetramine solution MQW_‘Li;;_.i,]lfi

: 3 928 gj CuSOh 5H20 are dissolved in-350 ¢cc. dist water. After
cooling, about 25 cc. NaOH. {5° Be.) :are added dropwise until no more precipitate
“Forms,  Bdd Gooled concs NHYOH- until-the ppte-is- rediSsolved. _Make up. to. lOOO cc.

'This solution is standardized electrolytically. e .

Sy

(2) KCN solution

o o 354, _KCN 1is dissolvsd in wster. “Solution made up” to 11, Diluts‘
"go that 1~ om KON solution is equivalent to L.cc. oopper BTt

(
[
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The nitrogen detormination is made by the Kjeldahl method. If & compound
with nit?o groups i preeent, phenol is edded before the decomposition (Method 1).
In ‘the presence: of volatile sulfur compounds, oleum is added before the docomposi-
tion. If 1ndicated, the two methods can be combined. S '

&&ﬂi

o About lO to 20 grame of tar are placed ina 2 1iter Kjeldahl flask with
250 cc. concentrated pure. sulfuric acid, 10 -grams phenol .and 20 grams catalyst* and
heated one hour on & water bath \reduction). ~Continue heating~carefuliy~with—opeﬁr—

= fleme-and: reise-tenperature:according:-to.gas-enigsion.. -The_mixture.clears.in a
ghort time and the sulfuric acid is then bolled vigorously for ~three more hours.
After cooling.dilute with water, distill off the -ammonia as ueual, using caustio,
and titrate L . . . - ,

. S

. When using 10 grams. of - sample. one cc. of .01 N acid is equivalent to a
nitrogen con@ent of about 0. 001 per cent. . .

In Véssol A ag. ehown, lace about 12 cé.. of 10 per oent oleum. g scrubber‘

Bisg provided to absorb escaping vapors in more oleum. . Heat the oleum in A0 307 -
to hO C, 'Then- slowly add- the sample” through the dropping funnel After 15 minuteo
ﬁﬁmrb“to“abou%~ie6-—F——fer-eem@&ete-eulﬁon HoS0L - to. waeh
a1l the: oleum “into. & ngldahl flask. Tho Kjeldahl decompoeition 18 started with
mild heating and’ then carried on in:the -usual manner with addition of 8 gram’
’"Selenium.mixture (900 ‘grams “dnhydrous NagSOu,,lS gramg” CusSOl; 70-grams- HgO- and 50
grams selenium “duet). In the. ammonia vecelver use 0.1 or 0:02" N-gulfuric- ‘acidi-tA.
blank is run to/dotermine the sulfuric acid consumption of the reagent.‘ (I G.
-Analy"is 2025 ) AR AR TR

RESTRICTEDM;




RESTRICTED

This concerns the 1mproveﬁéﬁtf6f¢thezsampling‘mathodffor;determining*thei
armonie from the recycle gas of “the ‘643k chamber et the Gelsenberg Plant, The main
object was to avoid: entrainment. The pampling tap was changed from the bottom to
the top of the recycle line. It was shown that previous sampleshed always
given excegasively high NH5.va1ues. The smmonia content of the recycle gas entering

the 6434 chamber actuelly never excecded the desired maximum value of 10 'mg.

~ This co
gaseous fusl, 'In the old :
der and weighed. Then it was conducted into & small flask on a steam bath and -
evaporated. The regidue, containing oil and elemental sulfur, wag oxidized with
nitric acid and magnepium oxide. The gulfuric acid so formed was precipitatod with

ncorns & chenge. in the approved analysis for clemental sulfur i

method & sample of ges was withdrawn into a smell cylin-.

fie

barium chloride and determined gravimetrically. T

Tt was thought that thig method gave high”%eﬁulté”since“more”elémentalfj1
gulfur would be formed due to esir in the semple bomb and also ‘that oxidation of the
régldue would allow harmless sulfur compounds to form sulfuric acid. It was: shown;.
“hovever, that this method usually gave low results due to entrainment in the evapo-~
ration step and incomplete formation of sulfuric acid except on long standing.
' A new method ie proposed.in which elemental sulfur is determined as mer-
““buricfsulfidevjtAnalyseswbyfthiewmsthodmareausuallywsoNperwcent@highen_phgnﬂpbgggw
by ‘the old method. The values have been proven to be more accurate. -

_ It 4o suggesééd that the nev method of ‘analysis be adoﬁ%ediénd fhat the
~allowable elemental gulfur content ‘be raisgd“from_O.lO;toL0.15.mgﬁllOO g. fuel gas,

“":if,kiif ﬂa‘”é;‘Jw

—Piro—froi—to-be-snelpred—Latranst . the cylinder to & _spocial
1ghed,aand;évépdréfad;;;Théffééldné;bqnpgigigg*the“sulfurﬁis~die-r
d-the ‘ewlfur converted to mercuric sulfide by shaking with mer=.

15 decomposed with ECL;- “The S so-formed ds:hubbled. .
and deteriiined by titrations oo e

Dewar Tlask; Wo

.iﬂBiI:ng‘RyIibw$uE\D\
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(2) Appayate: -
~ (a) Evaporator

. The evaporator is a glass cylinder of ca. 50 mm. i.d. and ca.
250 mm. length, with reduced diameter at the top, ending in a ground glass joint.
It is Jjacketed like a Dewar flask, but with connection. to & vacuum pump so that it
-can ‘be used evacuated or air-filled. Before & run, the vessel -(Jacket air-filled) -

ig immersed in liquid air until cold. By a’ground glass jointed tube, the vessel
18 connected to-a small scrubbing flask filled with benzene to make sure all sulfur
is scrubbed from the gas. ‘ LT -

(b) A shaking cylinder of about 50 cc. content, with wide neck and

ground glass stopper.. ,

E _A\‘ :(G) W R A ' ,‘: TSR T LD 7— e

: A 150 cc: round bottom flask with short neck and spring-héld
ground -glaas -stopper, and sn exit tube directly above the bulb, .

(a) 4500 cc. Bunsen retort S |

. With the evaporator (Jacket airfilled) in liquid air, introduce semple
through a liquid-air cooled coil. After the 100 to 150 cc. of gas have been inttro~
duced evacuate the jacket, remove the vemsel from the liquid air bath, dip in'strong
alcohol;dry;-and-welgh, ' SR L o , :
 Connect the wash flask-(containing 20 cc. benzene) and begin evaporation
”With”jackbtfbvucuated:W~Gontinue~evaporation»admittingwairwtowjacketwslowly,manduw;w
finigh 1t with vessel in worm waterbath. - . . . 0 o e

. \h v Disébl#é'ﬁhe residue'in'the.evaporatdr with'thé benzene'froﬁfthefscrubng;_
‘Pour into-the-sheking cylinder. Rinse and gddvrinsings.,‘Total ghould be 40-50 cc.

o “Haa2-3'ce. meveury to_the oylinder. Shaks vigorously 10-13 THEEE to
convert all S to HgS. TFilter through. a7 om. diameter filtey. " If the bepzene does -

‘not_come -out clear, refilter through the same filter. Take up any HgS in the cylin-

“der with l.per cent HCl, filter th;6ﬁéhfq‘spécidlffilter}1gndTWQSh;“f3gjis_rqmov¢d¢x
from the main filter by puncturing with a pin. It can be reused. After brief dry-

‘ing, place the filter papere in the:debbmposing,fldsk,iwhiCh,is,COnQeCtedfﬁi%Hfah

reﬁsicf5¥wmwdﬂﬂfoﬁeﬁeiwyx»my?rzéﬁézwuz‘hw T —
| o ntaing & measured vdlume;ffﬂd;Oi'Nilg;gglg§;§p;;ggluted with
sep the vetort vater Filled/vhen-inverted.
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_ Place 50 cc._conc. HCl in the flask, close quickly, and heat to boiling.
Permit the first air to egcape through the neck of - the retort, then push the retort
forward to force the gas wp in it. "Heat until the 1iquid in.the buld begins to
turn brown., If dilstillation proceeds..too: long, Ip may begin to escape from the
retort neck, . Withdraw pipette slowly after heating is discontinued. Wash the
retort content into & 750 cc. Erlenmeyer flask and backtitrate unused iodine with
NapSp03. Celculate the sulfur from the iodine consumption as follows. )

Q.01 XN Todine Solution Consuned X 0.00016 - ¢8/100 g. Gas
" Welght of Semple - o g5/100 g

The vater used must be comp'let‘eljr‘frée of nitrate apd nitrite. This is”:
checked by adding XI, dilute BpS0y, and gtarch solution. If the solution does
not turn blue aftgr’ 10-15 nﬁinuj;es , the water is nitrate free. R

#7777 Notes . Sketch of “equipmenton the mierofilm-(ppi19-and-21 )i mte

.

Page 23
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1/2/4)

1o f.deteMine';»tbe»mefisture-fcontent«of;‘a..:gas ,-megnesium nitride seems -par-
ticularly adepted. The equation is 'Mg3N‘2 + 6830 5 3Mg “(OH)p + 2NHs. "Warm,dry
alr is passed over the magnesium nitride. to remove traces of Hp0. The sample ges .
ig then passed over the nitride and bubbled through 0.1 or 1/50 N HpSOl: to absorb

‘ the ammonia. The excess acid ig backtltrated. One gas sample yielded the follow-
_ing.values: . = o L S L N S '

L 2,25 mg. H0[100 g. ges "2.72 mg. Hp0/100 g. @os
-, m— LT i
R -1, R - 3.9
2,73, ‘ 3.48 .
2.95, 4 ToTedsk

' .pag" eg 2U t_h_z' ough e . _ : iy
v Comm siite on Reviged Sulfur Apalysis 11 -b-b0 (RenortonVisit'bv ‘Dr":'MSana1a£”‘

e

o S s

| It ig reported that the sulfur: analyéisi'pro‘b]'.'ém (see p. 17-22 of this

microfilm) wes investigated because analyses by ;’.Scholvcn;aqd"the~~‘-ffBenzo;verbandF!. :
‘d1sagreed, - For gome- time, the-oScholvon. 1 ; ‘ G—1H-TBYCaPIm

tens ond dleulfides. This hes been remedied, presumably by doctor treating.

S tsoussed, . It vould probably find applica= .
tiom only @s & referee method, since for plant purposes “the colorimetiic comparison”

“of HgS précipitate on a mercury ‘gurface with' the HgS ppt. from lnown amounts: of

.gulfur.is.sufficlont.... NRRIERS s o

S The' newsulfurana);l.ysiawae a

CiEsnRIcTED
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-~~For~the~colonimetricﬁteqt,m50"cc,~o£_benzqna_ggnﬁginigg_glg5, 0.1, 0.15,
_ and 0.5 mg. S are shaken vigorously with 2-cc. freghly added clean mercury, The '
‘“gulfur content of an unknown cen be obtalned with fair accuracy by comparison of
purfaces with these test samples. o ' . bW
.. The new test procedure was demonstrated and found much shorter .than the
old method, Dr. Sandlar has agreed that 1iquid nitrogen could be ugéd instead of .
1iquid air, and that an Erlenmoyer flask could be used insteed of the-Bunsen retort.

. 4
Page 28 - - B

.o - A Vb
" Soda Deterpination in Slurry-Phage Product (Hy. Werk Scholvén»7/6/h0)

: The method has been changed from steanm ektracting the product o boiling:
;pﬁ;g:g_pqqugx%;hppg_anq'f@}texipg. The method and calculations are given to
ietérmiﬁé”per”dont”éédd‘iﬁ“éélidsidndfpérléeht*éoaa?in"rawiproduct;%aag;<:ai.;;;;”f

.-
!
i

frp——

Pages .29 and 30
" Determination of Wet Gng in the "Apatreifer” (HQ.fScho]ven 7/26/50)

o A new methodffor thoroughly removing light gases in onalyzing Abgtreifer

quuid“yieldemorefgonsistentlrésultswwuInwthe;oldumgthbd;(ngdistillation)fthé o
1ight ends - (gasbenzin) coneisted of o coldtrap condensate and & smallor amount-col-
lected in the receiver, until the overhead temperature reached 35°% C. R

.. In the nev method the Abgtreifer liquid is heated to boiling and distilled
through &.colwmn with a circulating jcewator jacket held at +1° €.  The stillpot.
réaches. 100° C. in about an hour. ,Thé'édééé“ﬁaéé“ah“icewater“cooler;:a"emall‘w e
”recéiverrfor:th@;h;ghgxwppg}gng'compounds, and & ‘bubble-counter.-  They are then.
‘condenged in-a cold'ifapiat‘feo’“c;““Tﬁia”ﬁfadﬁEtﬁiéfaésignateawasﬁFEUESSIGGAsﬂw,m,
(1ight ends). This material etill contained 10 per cent bolling above +1° C. .(off
_betwoen 23° and 40°).. The distillation is stopped when no more gag passes the
bubble counter. . o B = ——

o The gtabilized Abgtreifer 1g then fradtidnated,;nto gasoiihe and gas oil
| "””‘:”‘The‘néwjihofbuéh éfabiliZation.exérté'noticeable_inflqu¢e,Qq\the ASTMi

?curve of the stabilized goeoline. ‘Tpe I.B.P. of the gtabilized. gasoline is con-

. siderably higher than that from a.Kg distillation, _Table I presents values from
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‘ : - Digt on (N '
2e, i S - e, _°F, [
Light Ends  +35 95 1&.5 Light Ends - +1 - 34 11.7
Gagoline = +155 - 311 49,7 - Gesoline #1535 - 311 . 55,0
Gas 01l 166-278 331-532 - 35.0. - ~Gag 0il .165~256 325-493 ~ 35.0
Loss 0.8 'Loss L 0,3
' 1100.0 100.0
Gagoline. A5 T 0072 Gasoline . dlr R ST ¢ B 719
AP, (Aniline Point?) +52° C.  Aniline Point , : s +53 C..

— ‘ ASTM Digt at‘ on L T e T A TR N

w3°C, 209° P,- IBP. o . o k8TC. 18 F.
2.5 50° C.  122° F, 106 -
9.5 o 60° 140 - .8.5%
21,0 7o° 158 26,0%
B N - OSRTN 43.0%
l"8 5%- o . 90 -n,ﬂ_,b19)+\,.,_,~57;5%
62.0% ' 100° | 21 70.0%
0. -1e5% 257 ¢ 89.0
90.0% - Co ko 28% . 9h.0%
93.0% L 150° 302 - 96.0% -

A_95'0% i ot L0 e 3200 9T O%
M ' o 163°' 325 .98.0%

. 5% Lo ke N

1.0%. R vBottoms : ‘ 1,09

S 1.5%7 '-Loss o : _1.0%
E;gg;zL o o '“1£}T_mff' f . | o

nganic Sulfur in. Pronane angd. But&ne and Isobutane from Gaaeous Fuel_
ynnglggnpgzg Beng;n 11[1[&9) b » L i p«mw~«mww¥r»

) Sulfur was determined by burning, after rough distillation and Podbielniak ‘
redistillation of the fractions A table is given with the reaulte from o - samploe,

Page 32 .

. This is'a: ehort summation of the anulyeis previously presenxed on p 8 and
~*9~ofwthis~miero*¢*m.: . : TR




RESTRICTED

1 drying tower with CaClé
1 U-tube with P205
1 U~tube with mngnesium perchlorate

E ! E EJ 1 E PSP e

1 "Andreas Hofer" bomb

1 0il bath .
'ml U~tube with calcium carbide

"6 Teat tubes with™ Ilosway—s—reagenih
1 Hot plate'

Rggglxeg Rgagentg
Feg(SOh)a solution »

B 1oo o EgQ(SOu)3, aoo g+ HgSOh, made to. 1 L with H20

I]ogﬂag'g-Reagent

g Cu(NO )2, 20 cc. 21% NHHOH 15 g. hydroxylamine hydrochloride,
. made o 350 Ge. _ _

Proceguge. oo S P o o “'*v

* Heat the oil’ bath containing the calcium carbide U-tube to 160°:C. and
-gweep out with completely dry oxygen until no more copper ‘acetylide. precipitates.
VWeigh ‘the gas sample. in ‘the bomb. Interrupt the oxygen stream and glowly pess
“the” propanerutane ‘Btream-over: -the-calcium:- oarbide.—»(Use .3-way.gtopcock, A Thev~A
: water 'in the fuel gas. 1g .converted to aceﬁylene and; precipitates ag copper acety—
lideV After sufficient ppt. has formed, the stream is turned off and the gas_-
remaining in the bonb weighed. The- apparatug-is flushed with dry oxygen until
no more copper acetylide forms. Filter the ppt. through: a fritted glass filter -
. ‘yith smmoniacal hydroxylamine hydrochloride Ringe: with distilled water
intil chloride free pnd: diseolve n B0 06, TerT or—Bbrabo-ih—

“0 1 N KMnOu until Just red B
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Poges 3h4 26 . é‘ oL

A~Notes-qn the Acetylene Content in Gaeeéf&t'the'Linde Plant of Chemical -

IR S

The explosion in No.  II air seperator (Iufttrenner) at the Gelsenberg‘

Linde installation gave occogion for comparing acetylene concentration valueg ot
Gelsenberg and -Huels.. : : e ‘ o

'

_ ~=It ig shown that acetylene concentrations in the acetylene separator .
(Acetylenobschneider) and in the main condenser at.Huels wore often abnormally high,”
as much as_lOO,and’QOQ*per cgnt.ubéve‘the,31VGn denger limit. One of the highest’
values was 3.127CoHp p.m. which 1s over 200 per cent of the given: danger 1imit and -
wos found in the acetylene geparator of App. III at Huels. At Gelgenberg, volues -

ave-always-considerably -Lower v sr s e

- o Maximym.vqlﬁes'found'at Qefsénberg are 0.02 CoHp ppm.waﬁ_the~main'coﬁ4
densers and ‘0.7 CoHp at the acetylene separator.: : - - B
Huels does not analyze the oxygen fraction for-h§@rodarbdns or,tﬁévhéiiuﬁ‘

fraction for hydrogen. There seem tG be 1o difficulties experienced, which is the:
ﬁmmorewsurprisingTaiggg;&bgﬁg@ggﬁggwgget&ldehyde:W&S‘noticé&blé throughout the plant.

- et

| Mo for the explosion of the. Gelsenberg air separator |II, high acetylen —
concentration does not seem ITGSPOQBible:,'but 1t may be due to a dead end section .

in the reactor in which acetylene enrickment can take pldce) ‘which would then be
»_é¢t<off by-liquid oxygen or other compounds. s R L -

. Hotes KRS =8 - o
~ Gelsenkiichen-Horat on 5/23/42) o R ) : R

: It vae found, that-Scholven does not meke guantitative analyses of -acetyl-""
-%feneMinaliquidMéxygentirpmﬂyhg;Linde‘1nstal}at10n. -Acetylene 15 determined qualita-

_ tively with amnoniacal silver nitrate; and féportéd“ébfﬁrhbé;:averageywor»highwgmwﬁmg
: Accéfdihéwféfﬁﬁiéfﬁﬁalysis;fmpre'brfless 1iquid ig teken out of the various air
“geparators, ~This ranges up 0 50 L. fure e e
’ Airfanalyses‘forjacétyréne“aﬁg;not,undertaken,“aﬁd_ﬁheA11Quiﬁ in the air.
~Soparators TES Tob e -exemined—for-hydroca v the helium fragtionfor hydros’
gen, since 1936. . The ‘#fitering gages aré alsd not examined for-lube-olis - B i
_leaves an air separator on'streamvéordays;afterhvhichgitﬂig;thawed?and‘blown’ddwn.
;If”suffgcient”1pb§;§iifﬁ§éWébllécted%after”a-year'sidparation,wthewequipmeppdigéwH‘
'_rinsed\#hprogghly with7tfiéhléfééthyléne;“aftermxhawingwfkwhkd " L
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Eez_a_il._hrgnsh_&Q
legxlm_~zlg_29§gzm7nation of Nitrous Acid - Peter Griek Method

From F- P, Treadwell,_Agalxtigcne Chemie, Vol. II, p. 285"
This 1s also %o be found in Treadwell end Hall,- 9th Ed., Vol. II, p. 306

Pages-hl and- hg ‘ K - ‘ S

Dete. nation of Paraffi As alt

Weigh ca. 20 g. aephalt in. an Erlenmeyer flosk and aiesolve in 30 cc.
benzene with mild heating. Place in a 500 cc. or larger separatory funnel contain-
ing 300 cc. ordinary gesoline, and wash out the flask with an odditional 100 cc. of -
gasoline. - Refine by adding 30 cc. conc. - HpS0y and shaking vigorously. -Hard _
asphelte-will settle-out. after 1. te. 2. houra standing, often as o golld mase. Decant
the solution and wash out: the beaker with water. (Sulfonated products oré rela-’”"i
tively water soluble ) Repeat the acid treat two more times.

Neutralize by shaking with NaOH 1n 50 per ccnt alcohol, weter wash. Pro-.
ceed carefully to ‘avold forming emulsions.  Place gesoline solution into distilla-
"tIaﬁ“fIEsk“aﬁd_dtsttll—to—low—bottoms———Place~be%%ems—in~arwe1ghed_dish_andlexapo___
rate. the rest of the solvent firet at 80 » then at 120 C Weigh the 01ly residuum.

\“

=5

Place an aliquot porblon in a'20 cc. distillation flask ‘and distill
-rapidly sothat the total dietillate comes over in 5 minutes. Dissolve the distil-
late in ether and slowly add an equal volume—of alcohol.,WChill -at -20° C. for 3=
hour and filter off the. puraffin. ‘ .

2

Page 135 R

Acetxlene Detexm;netiogvjn Gas. : o e N
: Metho@ - ‘ ‘

The o8 1 passed‘through Ilosvay'e reegent A red‘brown ppt. of CuCg

Muforms.' The_ppt.. s filtered and waghed with- dilute hydroxylamine golution untll
the Cu reaction is negative. Then wash with dist. water Until” chloride free.

M‘Decompose the ppt with HN03 and heat: at red heat

o \ N : Rt [T
“ ]

e IJogzay'g Reagegt. ," S

o .L 1208 '\.lu\N o » : : ‘ a eme.ll ‘dﬁl‘o‘unt 6f WdtCI‘ ‘
in a 50 cc volumetric flask. R cc of” conc NHuOH are’ added and- then-3+-g. hydro---
) xylamine hydrochloride.. Shake until deep blue color is lost, and. dilute to volume.

*MRLE”éﬁTﬁﬁAiwcaTlEyb?;




\E-E.S.T,R ICTED

Calculation: - - N\

.. Veight Cu0 x 0.163h = mg CoHp in the measuféd amount of .'gas.' Thig
converted to mg./m? or to mg./l. of liquid. - : S i

If result is to be repoxjtéd as volume pe‘r“c.e;htngHg y
18 Cubtf,;:: 140.8 cc.}Caﬂé
39-79 g. -CuQ:C:Evé‘g.‘ CoHp
‘i g;_CuO:Ci;O;léjh g. CoBp

26.g. o> 22.400 co.

--0:1634 g Colig - 1gCuoﬂ:1h08cc(at'réommando)

(Note:  1.G. uses not 22,k put 24,5 17 per mol of gas for ite.calculations.)

tart/

18
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© Asphalt Anelysis (Fydrierwerk Poelitz 4/10/42)
Tntroduction ' : R

.. - Bottoms from the coal liquefaction chambers, or other oils, may contain
foreign matter in real or colloidel solution. The following paper cansiders which
.of these components may influence the oil yield during coking. The amount of
benzene-ingolubles determines the oil yield on coking, but there remain other mate-
rials in the oil after removel of these solids, which may lower the oil yield., Since
the chemical structure of these materials is unimown, our efforts are limited to ~—
‘determining the total amount gquantitatively and correlating it to the.otl yield,
The total of this materisl precent in the oils from which the benzene isolubles have
been removed is called total esphalt (Gesemtasphalt); this term has no.significence,
‘howaver,- concerning the -chemicsl properties. of this material. A certain fractlon of
the total asphelt, characterized only by 1te snalyticel determinatingtion, is called
pertiel 2sphalt (Teil asphalt). v SR ' ’

Déternination of Totsl Asphalt |
About helf a gram oi" 1t‘;_he sample 18 '_trea‘,ted with 30cc b‘enzéné -and the
Ytonzene isolubles filtered off. -The filtrate 1s -evaporaté@. to0 10-20 cc.y and this:
amount is poured through a speclally prepared aluming Yayer in a crucible: The

alumine is rinsed with 200 cc. benzene.. The welght of material which remains
absorbed is termed. the total agphalt. o SR

Determination of Partisl Asphalt
The partisl asphalt is determined exactly like the total asphalt, except .
~that the wash- Bolutionjconn_ista--vof-~200 ~CCex ofethqn L — L I

EEE T B A i S
Rapid Determination o:f:,Total and Partial Asphalt .. - '

Repid doterminations afe made by prepering stanierd samples of alunine
- with various amounts of "asphalt" absorbed on them, and using color comperison

_‘insteed of the longor.gravimetric method, ° oo 0 o
S . The. above analytical mothods appéba‘i' in- coﬁéiddi‘é.blyﬁbré detail in the
Cfilm. o T T T e e e e e e e

A numbéiof sample’ analytical results are 1giv>‘é\n.“ -

" A'nathematicsl derivetion 15 made to pérmit calculating the expected oil
yield on coking from the results of such an analysis, and-the method is applied to

“ Analytieal msthiods were vorked

for-doternining- fotal and partial-




Wdenﬁcal-witb e.spha.lt values. obtained by the
"benzene-precipita.tion method.——(A-hand-written footnote challenges this conclusion.)

 The _g_gh_a_spggl__ values nly' ere used in equation l to 3 e.nd determine -
the oil yield ‘during’ coking. v

R It is possible to determine the theoretica.l coking yield from equa.tions
given in the paper. (& big handwritten question mark in the ma.rgin opposite this _
statement ) . . . .

¢

'» Approximetion eque.tions are as follows-

g oll f from 1ooe, bottoms (A'bschleman) £100 - (benzene 1nz,01ﬂblos “f total
, ‘ asphe.lt)

This equation is valid when the volatile components produce only ga.s
during the ‘coking of benzene involubles plus total aspha.lt. Another equation is
}vgiven for oil having a coking residuum. -:_ o j

Reeults obtained usmg these equa.tions are. applicable only in the e.bsence "
of catalysts of other substances which—cen te.use—the—cenversion of" asphalt to

“1iguid products. -

. Finally :},t is mentioned that- the ~gbove- method of. a.nalysis te.kesi:l,ye
‘hours-while the benzene precipite,tion method takes 20 hours. (This statement elso
~1s dccompenied by -5 question ‘mark-in- the margin.) R . IR TR

(
Th6 equi(@ment usod for aspha.lt determination is sketched

\7} : v ’ ‘ . ) [
wotd 1, e

"Correlation of results i‘rom the above, method with actual pla.nt resu\lts.

134 4 Communicgtion

a Wﬁhﬁwwk*MGd out at'Scholwien'to produce ‘&, sgiteble '
thd.Of t sis ‘ ‘ »‘ R ,' ] Pomem— B

e

. “ Correlation of experimenta.l results with opere.ting data.

K ‘ -
The follow1ng methods of aspha.lt a.nalysis a.nd their relative mevits a.nd
correlation with ple.nt data are: discussed in- considere.ble detail P o

(l) S-Asphalt determinetion, (This"”‘é‘eems to be the standa:sd *accepted
mei'hnd ) SR GE

(2) First method suggested by 1 e. Ludwigshefen. S 1 o

Cd i
~The pyridin-csz soluble material is rasolved into neutral oil, oil-reein
resin—i‘orming material, asphelt resins, asphaltenes, ca.rbenes, ‘and carboids by
_auiteble solvents,. precipitants, and adscrbents, This method is not described in
~-more -detall- S P NN said to have -produced..poot. results, probably due
e,tect instructions.‘ s = :




. (3) The Scholven modification of the method of- 1d:_s, end Motz
~(Petroleumzeitschr1?’t 35, 527 (1939)) '

r

This method is described in same detail. In this method the total'pr"o‘duct
and. not only the pyridin-csg soluble is a.nalyzed.AThefollowing fractions.are..
determined: :

(a) C}ICl3 eolubles at 20°
- (&) Neutral oil
(92) 0il resine (pptd. with ga.soline)

(b) Pyridin aolu'bles at 20°
(bl) Asphalt resins .

(¢)  Pyridin-soclubles at 50°
(cl) Hard _asphalt

{a) "~ P:,rridin-cse solu'bles ‘at’ 35‘ :
' (dl) ABpha.ltenes, carbenes, carbolds -

(e) Pyridin-082 1nsolubles
(4) New method for agphalt analy_aisr suggested bx—Scholven
~The~ following are- determined~«by this method-
,(a) Ash | 4

(b.) -_Ash free pyridin mz,olnblcb

(c) A—asphalt (hardest to-diesolve aspha.lt) - chloroform moolublou
o pyridin insoluble

: -
-

(a) ,}B—asphal‘c benzene insoluble - chloroform ineoluble

(e) C-asphalt eaeiest to-dissolve a.spha.lt) 0014 1nsoluble -
D 'benzene ingoluble .- ’

T(g) odl resins,-‘0014 eolubles = neutral oil

(g) Neutral oil

N ~This paper ia in explanation of ‘a: sta.ndard ‘method. of calculation of heat
“values of ‘solid fuels;" -a8-givén in- "Normblatbem DIJDVM 3716.-and 3721 of ‘the
Deutsche Verband T die—Materialprufung der Technik" (German ASTM) and in a

; entitled "Bestimmung und Umrechnung von Helzwerten. fester




' tem No. B'Qa_lxgicel Methods -

age 187

' Analytige.l methode for charge, intermediates, and end producte of the |
‘high pressure hydrogenation in Iudwigshafon and Oppau. (The lerge mejority of the
‘analytical methods in this section aro-described in coneiderable detail, some with..
gketches of speclals apparatus included. Further literature references- are also

given in many cages.,) .
Pages 188-208 o
I Cosl
__-____Jn__c&.bon_and_ljxdrggen -

: Determination ‘according to’ Reihlen ‘ang- Weinbrenner (Automatische
Elementaranelyae, Chem. Fab, 7, 63 (1934))
2. m S 7 | o ’ # R

Nitrogen determination naey be carried out by several methods
- Acc, to Dumas: Combustion over Cul
T =lgcr_;. +0-Ter-Meulen: - Hydrogenetion of the nitrogen over selenium

atelyst and. titration, of the NHz ‘
- Acc. to Qelde.hl Wet decompoeition with 32304

B, Proxim&te a]_ SiB

a‘; "Coarse" Moisture e bt o i s e e e g e

To prepare for analysia, the « coel is reduced to 10 im. gyain :
E eize spread\out on tin pens and expoeed Yo’ a mild air current for 48 hours/ The

, weight loes is "Cosrac" moisture.

'D EVRrosconic Moiature ' T
| | ' L°55 °f weight °f the fine—ground coalafter—two-hours tnig
drying oven a.'t 105° Co - o . ; e ;
--——-—-——2---—Aeh-Detenmina.tion L S el T

l g Coa.l eehed in a quartz bowl in a, mufflfe’""fﬁrﬁ‘deorf‘ABh—andyzede

s \.

& ', _Si]'.\.icatee‘ L

F Ash’ (Method described givg Il.Lm)




3. Coke zield E terming,tien' ;

SN

. ¥ 1 g Powdered coal in- crucible hee.ted 1n electric Purnace 6 850° C.
for seven minutes. Residue weighed. G

4. Iole.tile _n_gtter o
VM = 100 - (moisture / aeh / (>crude coke - e.eh)) )

C.. Sulfur
Me,y be present as:
'1. Pyritee er marcaeite ;

Sulfa.te ‘

;;,,3 Org:).nic bound euli‘ur_ B

A distinction is also made ‘eetWeen combuetible (or volatile) eul:t‘ur and
residual sulfur in the aeh. :

Iotal Sulfur p

L L By combustion with "Eechka" mixture (2 parte burned magnesia, 1 pert
“anhydrous “NenCOz (pure)) in’ an’ oxygen ‘stroan in-a; quartz tube. (Equipment .and
method given in deteil.) . 5

Inorganic Sulfur

Py'rites

L
l Kg-Coal- end. 80.cc,.dil. HNOs (1 4) etored 2- 3 daye at room
: temperature, filtered evaporated end. reeidue dieeolved in HCl..

et With KMnO,;__ or. colorimetrically

304. wrcn Baﬂlg

b Sulfa.‘te ___N

ol 5 g COa,l a.nd 500 cC 5% HCT d:lgeeted 40 houre et 60° C.y
,i‘iltered end Fe end 804 determined froxn thie eolution. '

-—-——Vela%-i-i:e-sul«flm

Determined by combuetion in oxygen etream. -

D._ Ana} tiC MBthOd ,;‘ '

»-*-——All~-of—~the—following_methodewaremd.e,ecribed in coneiderable de’ceil.‘ The page
..;inumbere &Pe those appearing ectua.lly ‘on-the- ‘film.




1, '§a_gp ing, pege 7"
‘2. Moisture Qeterming,tign of the Cogg:
a. w1th Mene, page 8 |
From "Angew"‘Chemie" 21,752 (1914'): and DIN DVM 3721 -

b, 'With Etrachloroetha.ne, page 9

For very low. moisture content. From Wingew. Chemie" 39, 155
(1926) . S

Hith St_;ge@ grx By page 9

3. Aeh Determination, Peges 12~ 12

4 N:Ltrogen Determin,g_ion, acc. to. KJeldahl pages 13-14

i)
-

This method is ' not claiwed as a precision method, Bibliography
glven for more precise methode. :

-5. Suli‘ur Determinetion

Tota.l Sulfur

(l) Ace. to Eschka, pages 15 -18

(2) -Combustion» i o tubo, pages lB-tlS ,
b Inorga.nic Sulfur . ‘ 'j ‘ '

(1) Pyrite sulfur page. 19’*,."

(2) Sulfate eulfur, ‘pages 19-20 |

‘ 6.,.,‘___1_\6 vield and Volatile Conetituents of Coal, page 20

T okir_lg Analf,xeis Acc. to Fiecher, pages 21-22

: 8. '_ peci’fic Grg,vity_ ‘of Coal, pages 23-24
9. Preparation for_ Microscopic Qbserv_a,tion, Co

o _‘10..,” Screen Analxsis, pagee 29 31

‘ \Note. Page .’51 givee a correlation of German a.nd American“ecr‘een
-mesh: numbere. P e i

“j’;‘}Déeeh'ig‘ ‘gj



b. §op'hig;-,1' ako'bg,.pg- eeeee
» [ Chﬁice_ Apr%ess 5 |
For Soft Q-Og_.'l_. ‘
, a{. Base_exchange with N__H' ,CL
b. Chemicl depshi wi'th‘l 4 HCE
12l; Suepeneion Analxeie (Settling Speed), page 34
13. Flotation, page 35
- rl}’. V4Sw1m-and Sink Procees, pagee 36 37 ‘
In this process, 1iquide of varioue densities are ueed_t.o reeo}.ve '

the finely ground coal (through 10,000 mesh. cm2) into componente of verious
densitias.

a.nd Determmation in Co__a__.l, page 38 \
"By the swim—and sink process.
Alka.linitx of Coal, page 39 |
7. Iodine Number, page 40 -
18, Acid. I\Ium'ber, page” 41
a;gonificgtion uumber, pagee 41 42
Pagee 229-257 R .
CILv oaJ. Paste g;gd gr;ndigg ' il.
| ‘1,; ' wmm pege 43

_See Xylene méthod for coa.l. el

,________._.._—--——-——-———

3 Ash in Soligl_g, paaeﬂ 43- 44 R,

2, 'Solida Deterfrﬁn‘“n‘m‘(‘Benzene-hee}ubles—)y—pase.éﬁ_

ty; pages:44-45




Egg].er Distillgtion (By We:lght), page 46

7. Settling- Determingtiog, page 47

8. Softening Point Acc. to Kramer-Sarnow, pages 47-48

9 Screen Analysis of Coal Paste. page 48-49

lQ. Wax Determina.tion in the 011, pages 49- 50

. " Motnsd described in Holds, Tth Ed., pege 170, ibid, pego 419
consie*bs—of—di&tilla.tion, using the 300°C. - coking: tempera.ture cut for a wax
determination with l 1 ether-alcohol at. 21° C.

L et

nges 238-259
III.‘ g,; Abstreifer Products

i”. Water Determing,tion

Ana.logous to xylene method for coel.

2. Determinigg Specific Grg,vitx

. 3. Engler Distillgtion (:By Weight)

4. A&‘mgistillection )

5. Aniline Point ‘ o

”6'. unsatm‘g,tes S

~Using absorption-in: 92% 32804 for. gasolines a.nd in. 90% 32304 for -
gaa oils. - , ‘ ) . :
- L S . R ol o

TR Phenol Analnu SO

o By extractlon of the oil with lO‘}’a NaOH remova.l of ol ﬁ'om the NaOH,_
~by ether, acidifying the NoOH end separating the - phanol layer;. romoving the last ‘i
traces of phenol from the agueous layer with ‘ether,; com'bining “the ‘phenol-and-phenol-
containing éther, drying with CaCl2 filtering, driving off the other, and weighlng
the residual - phcnol. e ‘ , , o

|
i
i

8. Siuplifisl Anelysis of the ’ oal Rbatreiferi STy - o \

" his 16 o combination of distillation and anTyeTa o outs;” oW s
"KLeinuntersuchung" which is carried out on about 2 5 Kg of eamplb and 18 intended
ffor the routine anolysis of daily plant samples. e

90




a.  Fractionation :
' .Throe fractions: Crude gasoline (170 v cut pom )
- Crude gas.oil  (170° ~325, c." )
Residuum above 325° ¢, .

b. Workup of the.&soline Fraction -
. Workup of the Gos O11 Frac ton

d. Worm of the Residuum

10, Abatreifer Wgter

& ges Datermination
' nns.mma&m

E%eﬂ 260-26
V. Exdrggengtion Residue (Abschlamn)

1. Spe eific Grav itx

2. Softenimz Point Acc to Kramer-Sarncw

: »~~.l\snhalt Content of “tho’ Rosidue

V_.iscositv Determtnation R

5. Filtration Time f

. 6', olids Determination with recovery of- the oil

'

EY S S SR RSP N,

7' Screen Ana.l eiB

8. Microscopic Ex;:mina‘tion ‘ .
Note- ' Cutulyat shows up in polarized 11311'0. .

.'V Gasgl;ne Ana,]_.zsis . R ‘ j \ e
'I‘he‘fblloving gasoline tests were already diacussed under Section III.

‘Specific Gravit;y ..._W,_f.

Engler Dietillation

AS‘I‘M Distillafbion :




The following addi’cional tests are ‘used:
1. Loss of Gagoline on Refin_i_x_wg
Volume logs upon treatment with 96%{2304
2. | (,;o'pper‘Dieh Test-. E |

3. Glasa'nish Tost,

‘4, Copper_ Strip Test -
S Qualitative Test far BQS and Mercapta.ns Doctor Test

6. ‘,Unsatura.tes by HES°4 Absorption

©1, Qalculatigg Gesoline Composition
——Unsatm a’ces {absarption’in. 2% 32804)

Aromatics (by aniline point method )
Naphthenes (from- aniline points-and- unsat. ane.lysie)
‘Paraffins (by »di‘ffe@nce)

8. Refraei;iue Index ND

" 9. uall Anounte of Phendl

WWW“mmfbéiééiiééiié“ﬁéiﬁéé'6%“f6iiﬁiﬁ§h1§f*

r Stre

'-110 .

Includes coneiderable detail on” workup\z; extract-end-r aﬁ‘inate.

12, Sulfur in Oils and Gaeolines (Ludwigehai‘ Method)

e

- By -cambustion to form HQSO4 in & ’HQ 02 strea.m over plat-
%WWWWWW neutra.lized with NaOH.

13. Chlocrine in Oils a.nd. Gasolinee, by combustion (Ludwigehai‘en method)

=

: using 4% NaOH in the receiver. Sl e . L

Same c0mbuetion equipment as for the above eulfur determina.tion, but" . :‘



16, Qctane Number
In the CFR or the IG motar. -
Both Motor and Rssearch method.

© Tncludes a number of graphs with correlations of octane numbey
determinations -by-the-various methods end other veriables. . "

Peges 317-3%

VI. Ges Analysis

Sampligﬂ g . 4
- This ‘includes a fa.iriy detalled discuésibn of the various possible
-sealing liguids: mercury, water, aqueous solutions, and drgenic liquids.

4

Discussion of equipment: '

%Smﬁiéﬁbﬁ@@ﬁaﬁﬁééﬂsélﬂiz;‘ﬁe’mpgl—'pipettes_'or;v,arious_, modified - i!ipe,tﬁe 8
are used. o : ‘ i . : B

‘Combinatibn analytical _épparatus”e‘zs: Orsat ‘aﬁparatue is .xisec_l with up-to

seven absorption pipettes. Hydrogen and hydi’BcTr’Eo'n combustion ig performed over
.0u0 in quertz or NIC tubes. Gasoous hydrocerbons are analyzed by Podbielniak
distillation after first being slowly bubbled through KOE for removal of EpS and
C0p; then-dried-through-Cally;-and having-the _condenssbles.removed with liquid .
nitrogen. The condensibles arc then anelyzed by Podbielniak distillation or in the .
Stack apperatus which utilizes the principle of fractional condensation. - ‘

"~ An aii*sis

it
5

1. Absorptiometric'snd Combustion Method -

&, Technical 'v"é:é“-"j\*f{ia.l sis, aa Follows:
. e ;5‘__"‘?.-

€Oy - In 50% ®WH S e
S Unsats - in bromine water (before reading v@lume loss, bromine
vapors are absorbed in KDH) o ot
o 0%‘- by phosphorus or alkaline pyrogallol . :
00 = cuprous chloride” ('e.lka.,l"iné:"ort ’in-:dil';---;HCl)"" o, S s S
- by combustion over Cu0 s ER

P

Saturated HC® - combustion- over-Cu0 et red heat
‘Aversge.Carbon No. - from combustion data. =

It_is noted thet the best Op_sbsorbent is chromous chloride solution,

b. Dxach Ges Analyels

- This was-carried out with a-special Orsat apparatus.consistinglof .

two measuring burettes, several ebsorption pipettes, and a 20 cm. combustion tube.
of NCP-3 material. Tho pipettes were filled as follows: - S




lst Pipette: 30% KO for sbsorbing COp

ond Pipotte: 75% Hp50, for absorbing. butylono |
: ‘ :(Very temporaturo eenaitive, gince propylene i’
-elgo. ubnorbod) _

3rd Pipette: '87% H280 far propylene absorption : -
T (An mterpolation correction is necessary aince !
‘ethylene.is also absarbed)

4th Pipetto: AgS0,-ByS0, for abscrbing ethylone o
: -(This also gbaarbs CO from gasea containing over
6% CO.) ‘:‘v,,, ,

Sth Pipette: = Fuming sulfuric scid (2 ﬁ 05) for heavier
. ""hydrocarbons. .

6th Pipotte: Alkaline pyrogallol for absorbing 02

7th Pipette: .Amnoniacal CaCJQ for absorbing CO
.- “(wo of these are used, since co.ia a.bsbrbod 80

: SlUle ] )

L;‘ ‘4

_8th Pipette: Cuproua oxide- HQSO,;_. ﬁnaphthol for quick absorption
IR of the remaining CO." : 4

"ééﬁ"ﬁiﬁé’{éé? Todine pentoxide-fuming sulfiric acld” Tor abaor‘bing"‘ -
'v propa.ne a.nd butane.

2. I‘ractionation (Podbi‘lnia.k distillation)

oy &gctional condensation, Stock gaa ana.lyeic method.

4, Miosing .
_5; Titrimotric &o_thods . ,
Absorption of BQS 002, and NHz- in KOH and HQSO4_. ‘

e | V-2 various procoss gases- from the. hydrogenation procass, the. mothod )
mothode of sempling end of analyzing ‘them are diacuesed.v

Dotermination of Cgp, @S and Nl_i&

HoS -‘trootmont of tho scrubber liquid. with Cd012 and v
‘iodometric do’cermination of the sulfide T

e -»-lcoai - trostmont .of .the scrubber liquid with excess of hot 1o¢
“"’BoClg to precipitato barium carbonato, filtering,: rediesolving the pnt in HCl '
, boiling, and titrating to.the methyl d end point. ‘ ,




Recoverx of Ligl_;t EY‘ drocarbone (! Qae-benzin")

‘§peciel Tests : - g
1, Car Qo;;xl
H{ C 8 Q.ualitative test forﬂ iron ca.rbonyl

: Testing for, metal precipitate from a| test flame on’
‘a cold surface. < o ; : _

b ’Qualite.tiﬁ'e test for' iron carbonyl and nickel carbonyl:.

\ | Scrubbing through a eolution of 90 cc.Me0H, Sce. BgOa,
5 cc. NHq,OH Fe (011)5 ond GOg are fomed. Fo and Ni sre determined i‘rom the- precipate. :

S 2. Acetxlene Acc. %o Iloewg;[ e

w~ - The gee is peseed through freehly prepa.red Iloswa,y 8
reagent (a:mnoniaca.l cuprous selt solution plus hydroxylamine hydrochloride)
Acetylene causes & blood-red precipitate, allylbne & yellow precipltate. 02, NOE,
and_“ BS- interfere. For oxygen-containing gases a 1% anmoniacel silver nitrate
golution 1is recommended. The Ilosway method ie covered. in. considerable detail,.

¥
LES

o 3 Determmetion of COS, C§2, and Mercgp_tane

4

. ‘I‘he method ‘was developed by the Oppau analytlcel labora-
tory ‘@eport No. 1522, August 22, 1938 "Unterau,chung von Searferngas). ™ ,

» ' B Ths- -gas is first- passed +hrough a ‘tube. of soda lime. The
: gomponente are then determined in three parallel eyeteme : S
' cos:. The gas is paseed through two bulbs with
og’balt ac eta.te to remove HQS then through: a CaClg drier, a ges meter, a freezeout
vessel with 10 cc. absolute alcchol cooled to -80° (to remove CgHg, ——
higher mercaptans, thicethers, €Sy, ete. ) and two scxubbers: with MeOH~HEO KOH ’
005S-(CHz )X is formed, which is oxidized with "Perhydrol" (Trade neme, probebly =
-~For- hydrogen peroxide) 'I'he solution is. acidified and tho eulfa.te determined as ,"

; D I @ . The gae ie passed through two bulbe with coba.lt
cetate to remove: HQS through 8- C‘e.Clg drier; ; and then through t two scrubbers with
piperidine in monochlorobenzene, and a gas meter. 032 forms -a piperidine compound

Wﬂlﬂw&mmeﬂmmmw” daliwhichig
nsed for colorimetric determination. S

' ' 'Mercaptane B After weehing through cobalt ecetéte and~ -
a gae meter, the gae ie paeeed through 0. lN mercuric chloride eolution.. The
precipitate 1e determined grevimetrically L




4, m:g' genic @f‘ur in Gaees :

S Orgenic sulfur 1s determined by cambugtion witLoxygen
over a platinum catalyst in a quartz tube. The method is described in detall..

ng” eB 339~ 454
- VII. Special Aga.lﬁical Methg_d
© A. Elemental Ana.lxsie. h ‘
1. C-H Determination (Semimicro-and Mi‘cro combustion).
i 2 Determinetion of Volgti;e sulfur (combuetion method)
3. Nitrggen Determination L

‘; & M_.D_u_riee } _" '»
: 4 Reference is made to Oppau Laboratory Repcmt No. 1524 of
“June 3, 1938 by Dr., F. Grassner "Appere.tur zur automatischen Mikro=Sticketoff=—
Beetimnmng nach Dumas mit Hilfe von Synchronmotoren. w The equipment is redescribed
in the film. . _

L.

’fb“. Ace.. to ter Mculen /

: ' This method 18 suitable for gaeolinee oils, a.nd other 1iquide
: The method congists of catalytic hydrogena.tion over Nickel magnesia cata.lyets.
’l‘he cata.lyst preparation 1s given, , , ]

B c‘, Acc. to Kieldahl with Selenium Catelyst

L o This method is pa.rticularly suitable for ters and oils. Thie
: method is aleo deecribed in pagee 13 and 19 ‘e.t the beginning ofwthis.microfilm.

—~B1~—Bremine~ﬁNumber

;Eodine Number (Reference- Holde, page 764)

D Netd and "a. oniflcation Number

The determination of micro acid and saponifioe.tion numbere i e.leo given.

- ' The- micro acid number de’cermination consiets meraly of. diaeolving 5-20 mg*
of _a_a__mule in 5 ¢c. methyl aleohol (neutral:lzed), heating if: neceesary, and
titrating with 0. lN KOH;" ueing phenolphthalein indicator. S S

e The miéro saponiiication number is: determined by weighing out 5-20 mg.
sample in 8 platinum ‘dish, dissolving it in 5-¢C.-0.1N- alcoholic KOH in.an
Erlenmever with ground. glaes ‘top, bolling -1 hour with reflux, and becktitra.ting
ai‘ter cmling with 0 .1 BQSO,1 or HCl LA blenk run is to be. made. -




E. gzdroxxl Number (pyridine method)

All hydroxyl groupe from alcohole and carboxylib“a‘cids*are“determined
by this method. “The™ pyridine ‘method ie generally to be preferred to the benzene
method. A

The eample is acetyleted with a 1:3 mixture of acetic anhydride and
.pyridine,lhee.ted at 95° "¢, under rei‘lux for 1 hour, and backtitrated with
alcoholic KOH. .

' ,F._ gzdroxﬂ:amine Mumber

" The hydroxylemine number determinee the cerbonyl groups. -The CO group
in aldehydes e.nd ketones 18 determined, COOH groups do not, interfere.

The reagent ~consiste of:

8 g Hydroxylamine hydrochloride
16 ce.. Bh0
160 cc. Met.hyl alcohol .
120 cc. 0.5N Alcohollic KOH
2 cc. Bromphenel bilue (0.1 g/lOO oc. methyl alcohol)

0.5 g sample and 50 cc. reegent are boiled one hour, cooled and

titrated with 0.5N HpSO4 after-addition of & drop of bromphenol blue.

iy ble.nk 18 Fun with each determinetion. e

- The hydrox,,'lemine number is the ng. hydroxyla.mine hydrochloride coneumed

per” grem of eample

G Alcohol Determinatlon AcC.. to Fiecher

. Add1t1cn: of -NO: causes-the-formation- of. the. alcohol-nitrite. ' The nitrite:

1 volatilized out of the solution with a COp current, washed with saturated.
Na.ECO golution, and bubbled into .an acidified (HCl)L(potaeeium iodide solution..
The iodine is titreted with 0 lN NaQSQO;r,, aldeh;,rdee and ketonee do. not 1nterfere.

etermination of Active gzdrggen Ac . to Tschupneff and Zerewltnioff

) All hydrogen replaceeble by meta.’l. is determined 1ncluding cerbom,fl
,hydrogen, alcoholic h;ydrogen, phenolic hydrogen, and a.mid and imid mdrogen.

Reaction. RMgI { R10H-7 RH / RlOMgI

—-——-—-—-—The—vel-um ’’’ """"""""" e-of-ga &%ber&%ed—by—the-reaebien.imed_.to.calmﬂ.ate_th&
amoun‘c. of OH preeent ' A

wibh-HI~--—-The-»v olatilewiodidee-are»removedwwithaa iCOQ..etreemland..collectedlin

i e

Methoxy end ethoxy compounde eplit “off methyl or ethyliodide when boiled' i




\gliOs. The double salt Ags AgNOs is formed. By addition of nitric acid the.
aalt ie eplit into AgNO" end AgI end the AgI determined gravimetrically. ,

The a.cetyl number givee -the mg KDH required to neutralize the acetic
acid i‘ormed in the saponification of 1 g of acetylated eubeta.nce. _

. --The sample is seponified with Ba(OH)Q, acidified with phoephoric acid, :
end the acetic acld dietilled off with steam. . ‘ o :

K.~ Halggen Determination |

- . L

Nephelometric method, far ha.logen contente below 0. Ol°’ . This 18 a
combustion method with the com'buetion gimilar to that for sulfur determination.
The chioride 18 received in NeOH, the~ ‘golution- neutralized~fi-l-tered——end—the—

i‘iltrate added Lo Agl0z. and determined nephelometrically._,___:V T

\ Determinati on of Trg,ces of Water
Water is determined bv the Ka.rl Fischer method.

{ _Velue ‘Dete ination of “Liguid Fuels in .

Platinum Vesgels - ’

N alysie for Tetraethxl Lead

" ‘he Oppau method is used for this anelysis. The lead 18 vemoved a8 lead
bromide by the addition of the sample to a bromine-gaeoline_muture.._The_lea._

“bromideis extracted with vater- and - determined, conveniently, a8’ PbCr04.

R

0' Detemination -of~ latileSuli'ur e S ,

: ‘ l 1 HCl is added to. the éample and the S formed 18 driven out with
nitrogen, absorbed in cadmium acetete a.nd the suli‘ de determined

‘:ngee 455 -474 .
VI, Anaivsis of Raw. DrimcinqL Boiler. and Sover Water

".'A. escription of Wate Satment f rinki We.ter

Anal ical Method e ; '
L muelaigy \( o
. 'K‘It"

. 2 "Eind.ick!!! gsz !gl" 1 , e . e

s This ie the ratio of the sa.lt content of\the boiler wa.ter to that




Phosphstes. in Borler-and Drinkigg Water

- . A colorimetric method ueing molybdenum sulfonate (Sulfcmolybdan)
reagent to give a blue color efter addition dt‘tin foil.

4, Herdneee Determination

~ The Boap eolution method of Be.utron a.nd Boudet is used.

1

S, Oxygen

The pample is caught air free, Na.OH and Menganous chloride are S
added and ‘ghaken. KHCOz is.added end the sample is allowed to stend in the dark,
and. then filtered. .Filtration is only necessery when S0z is present in the :
golution. The precipitate is dissolved in 50 cc. 2:1 phosphoric acid' conteining
a crystal of KI. btarc}recrlutim~ie~added—end—the—l—ibere,ted_lodine_ie_tuz:&te_d with
0.01N NaQSgos golutl on. ST .

e R S SRR SRR ,:,:’:'ff TR TR LR AT A

6. Total COp in Rew, Drinking, snd Boler Weter

' : The COp is removed from the- wator by a COp free air stream passed
through the acidified water, end the COp is absorbed in Ba(0H)p solutien, and
determined -by backtitra,tion with oxal&c acid; b

o uick Method ‘with” Str chnine—

The time required for ctoudiness or precipita.tion to eppear in
Water after addition of the resgent indicates the amount of phosphates present.
Ths 1iterature is referred ‘to for further details; The reference is given in: the
‘i‘llm st the end ofathe eection. - R I s

\
i

Iron Determination -

} A pnotometric method ueing NH401 sulfoselicyclic acid o.nd
ammonium hvdroxide. ' g . R - .

’_9. Silicic Acid Determination »

A photometric method ueing molybdenum eulfe.te reagen’c Hy‘droquin‘onei?"f
, solution, end cerbonate -sulfite eolution.

10; C bo teBar 688"

Can
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_ " Technical Oil Missions | .
LIﬁde Reel 7, Bag 2732, Target 30/4.11 Bottrop

Ttem No, 1 .Catalyst Reéearch ‘
Pages 76=479° / ST : [

(4 Micthods of Storing High Pressure Hydrogenation:Catalvst for Air Raid
Protection (5~17-41) T - o »

Directions are given for the air raid protection storage of catalysts in
industrial use, since they all contain irreplaceable rare metals and since theyare
_destroyed by radiant -heat, water, -and air, Storage in unused high_pressure'furﬁaces
is recommended for the most valuable catalysts and in deep dry cellars for the others.
'Nofmcré*than?about*251cubiC'metérsi(880ccubic;feat)f(usually¢25t§9150199rtqqnt,qf“;tWT
"the total reserve) are to be stored in one place. Fire protection by COp-is pre- -
ferred, R A : o S

~- - This is a}ligp of catalysts according to their rare metal content: 5058, -
6718, TTh5, 6719, 643L, 1846, 7360, 5475; T0L9. ' |
_Pages LBO-483 . . A -
'-iﬁ)fﬁiperiments for the derbgendtion of -Soft Coal Gas 0il over Ruhroel Catalyst
.ot 500 Atm, (7350 p.ssie) (5=27~h1) B ST T

. Objects Preparation of aromtic aviation. gasoline

. In January, 1941, the Ammoniakwerk Merseburg begen exparimgnté for the
”bﬁéiéﬁéﬁfhiéhvﬁféSSﬁréfhighTfemperaturg“hyﬂrogenationw(Ruhroélwprocess)%of~softwcoa1~m
liquefaction oil to yield highly aromatic aviation gasoline.  The catalysts for:
thest experiments were furnished by Ruhreel and the experimental conditions™deter-
mined in co-operation with Ruhroel. - - B : o

_ The first experinmht.(1/7_-»1/17)'was“méde with_a‘strohg h&drogenation.
~catalystm(K—hl3),nghoMfeedwwasma;miXiurggQi;QQuﬁlm9§¥P§ﬂpﬁw3:5@?‘Oil}andvB*gas"

oil from the 5058 chamber, This catalyst proved too active since a gasoline con="""
-centration of over 80 per cent-was obtained im spite of & feed rate of 2 kg/1/hour.¥*

With a hydrogen partial pressure of 450 atm. (6600 ‘pe5si.), the final boiling point’

of the B-prodyct was 225° (437° F.). Under these conditions, a recycle ..~ .

(Rucckfuehrung) of ‘the B-product, was not possible. The phenol reduction was excel~
Ton 1n Spl - = e ‘ - —e A e e T T to . .

the—ibotred-rol

LA

FE Tate of 1 'kg/l/hr. is equel to L V/V/nr. forta feed of gravity 1,0, Tt moans
1.k ef food.per 1 of catalyst.volume per hour. . (The tramslator). . = "%
“##This word is'sometimes.confusingly translated a6 Wstrippert,  Actually the ™
'{Lbstreifer is the .separator (tar pot or catch‘pot) in which the liquid -
hydrogenation produst is separated-fron-the-gases
Liquidvprdduct‘withdrawnqfrom»it;is;élsohréf@rpe, 0. 88"
SQm@timgg,Wgszbstreifer»produCtJ»fA"separate water phase is also withdrawn
from the DSLTGLEers .« . . oo T s N

i '\\ Lae

- MMQT IR AT
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_ The &econd exporiment (2/8 - 5/17) vesmade with a milder catalyst (K-429)"
“So-as not: to-obtain inisléading results because of ‘the usge of extraneous ges oil
(such as 5058-B-product), the dxperiment was started with undiluted A-gas oil. In
this procedure 1t had to-be accopted that the high phenol. content of the ‘A-gps oll”
might damage the catalyst, particularly with respact to its ability to reduce '
‘phenols. . When, ‘therefore, phenol values of over k4 per cent were ‘obtained in the
Abstreifer later on in the experiment, this hed to be blemed on the initial overload
of the caialyst with phenols. - The results of-the first q:cperimantgindicate that
with more careful operation a mich better phenol reduction is poseible. ‘

The e:ppérimeﬁts with hard coal liguefaction oil (12 %o 15 per cent,phenol)
in which & phenol reduction to 0.2-0,3 per cent was obtained indicate also thab with
careful operation a better phenol reduction (to below.0.5 por cent in the Abgtreifer)

yould. have: boon: ObtERRte - : s

The’ expérment'ﬁaé ptarted at'\‘ a preséure of, 700 atat,. (;_lO ,300;901.) and

& foed rate of up to 1.8 kg/1/hour. Since the activity of tho catalyst was too high
at this pressure, the pressure wes reduced to 500 atm. (7350 pesiia)e

 The oxporimental ‘conditions during the main period (3/T - 5/17) of the
-‘.v.expari_:nen‘c‘_‘,nar_@ﬁ:_4,“,‘__' o L R .

‘Dotal Pressure 500“Atm. (7350 piBod.) o=
Gas B Gagoline Recycle Gas (85% Hp)

C ‘ AU (Benzin-Kreislanf a8)
H, Partial Pressure . ho5 Atm, (6290 PeB.17)
- Pempoerature.. .. Lo 26.5mv '(9709 "F.) : . -
Feed Rate .~ 1 Kg/l/ﬁi," e e
. Product/Ges Ratio | 1:3000 |
Foed - ey 60% Soft 0oaT A=Cas 01y b0k —
o ' " Self-Produced B-Product- -

... Under these. experinental "conditions, the Abstreifer had originally &
gasoline content (cut pt. 165° C. (329° F.)) of abous, 59 per- cent ‘which fell slowly
.to.about 45 pexr cent and remained conatent at -this value to the ond of the run

1 il s R R ST AT R

U me following ‘el ehows the arialytical.data of: the gasoline with aiond
. point of 165° C.. (329° F.) (=45 %o 50 per cent of ‘the Abstreifer) and an end point
of-140° (284° ¥.) (40 to 45 per ceynt.,of,.the,A'bs’cre‘ifer_S Tn comparison: to yr-702.

-5
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‘Gasoline from EXperinent

TR C.F.BP. -l C.FEP.

(329° F.) . (2840 Fo) = L WI=702
Density attl5® 0.769 = - 0. 756 0,79
ASTH Distillation: - n . ‘
- I.B.P. S 40.0°Ca L1.5° C. \ 45.0° Cé.
5 Vol. % 67,02 Co 65.0°_C.. , 56.0° C..
15 .83.0. . . 15 6h.5
25 - 92,0 . - ghs . 695
35 99 9LSs 7.5
W 107,00 . 975 . 8O
55 B 15,5 : : 103.0 — 92.0
65 o ko ~108,0 . 985
75 L 114.0 , 108.0
85 _ 1,2.0 ‘ 12307+ o 10.0
95 o 163.0 - S13%0— 137.5 -
F.B. P.~' st QR ak 167° Cooooo - 9TH 2L 1h1° C. 97,5 at 1h2° Cr
R (333° F.) - - (2862 F.) “ (2880 FL)
Bottoms, % 09 S 04T . - 0.8
loss. R T : 23 LT
10 Vol., %. The0° C. o me e 62.0°C,
90 Jol, % . Ih8.0° c. L 0128,0°.C0 1 128,0° C,
100° Point. (212° F)36.0 Vol. % . 5L0 VYole % 66,5 Vol, % .
—~Index- (Kennz1ffer)m112.6 R R~ (75 S 90,7 -
Aniliné Po 2,8° Co - e iggmpon e 49 400 g
.IOCh.ne No. li- ]ll' :ll-oléum‘:w' 2.63 070 1007 o ln08 .

Hydrocarbon Classes:

Aromatlcs and Lo T =l
" Olefins, Vol., % — bk =~ (320 39 18

" Naphthenes, Vol. % 24"‘*~?wf(3o)",ﬁ_,;u 26 3k

Paraffins, Vol. % 35 - (38) t35 , B
mlenents"' T ‘f“”“”“j~w~»¢~»wmw«wmem-TUWQW“WHMTWMQN“,JMMmmH, o

c, % - T 8L 8.9 8121 . - . 870 815,86

Hyy % - 13,03 12,91 . 1264 - 15,22 153
Octane Now (MM ) ' o SRS

Clear - ,

/o 05 Vol. % TEL -
“(1:49-cca/Gals)

,lo 12 Vol,.% TEL

T2 s TS

(u 55 cc./Gal )

8.3.0. =900

i Met.hod Rlesenfeld-Bandte (BVM 191,0)

”** Anillne Point. Metnoa

S Testlng of the gasollne in'a supercharge motor has been:rn*ted -
wSamples were sent to: the\DVL for preparlng of the supercharge QUL ¢ ﬂ‘” b

e g L @ :
W‘~“—————~;Material_balgnces have beain sot up to de ermin

T(Vergesung), ~The dverage g
~per centiy “aceording -to Leuna, . The yield: of 165 EP

¢
\

g the extent of gas yleld
eld-based-on-gasoline.plus.gas produced is 20,5
’(329° “Fy)-gasoline. s at

~the; boglnnlngwof the run 0.36 kg/1/hour based on gasoline produced (Benzin S
“Neubildung) (= OukT kg/L/hour yield, based on total’ ‘gasoline)-and- remalned after

“gome-time constant at:

based on’ total gasollne)

0,26 kg/l/hour baued on gaSOllne produced (’ o, 35 kg/1/h°ur

At
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T

hardness,

At the end of the run the catalyst had retaincd its original form and

I

_Pages @“&82 ‘
(C) Comp"nﬂon of the Latest: Ruhroel C‘..talvsts with IG Catalyst 7019 (10—27—1+ll—~

' ‘Conditions: pressure 550 atm. (8100 p.s.i.g. 33 gas type, fresh gas;
produ(,u/gae ratlo, 1: 3000, temperature s 5.5 mV (9h0° F.); charge rate, l 0 kg/l/hour.

_ 70;9‘ : 'xeu29' K=413  _K-510 K~h97 ';

Yiold kg Casoline/Lfhowr . 0,20 042 048 " 053 0.55 o
Gas Yield Bised on Gﬁsollne £ e L] -
~:Gas-Broquced, § e 20mRpst o 0=R0 o 205LT 20-21;, 20—2#7
Ebstreifer Analysis:’ L Lo . R
DR 0.895  0.855 ~ 0.833 0.3 0.807
%'at 165° (329° F.) 23 52 62 6k 700
: Phenol, %' 0.025 '0,25 -~ 0.080 0.020 ° 0.005
" Bases, o , . 0.35 0,09 0,007 0,005  0.003
:»GaSOllnb An&lySls n 1650 e v - —— ‘ R -
' Dts‘ R T 0.8120 0.792 '.0,788_ 0.780 0,778
,ASTM Distillution*‘ R o
TBP. ‘;56° C. Lk C.  L5° c. =8 30C
~100°"(212° . ) UG L9SE e BLE 156%‘r 55%
 F.B.P. 985 e . 166° C. 160° c.__160° ° ¢,
) Anlllne Point' 2270 0 :"¥Q§7° 0. f3:l 40 c. %7 5 C %11 1°'7”W
—Tzﬁﬁsvwﬁrsﬁd—&bﬁﬁns 55%f;ﬂ¥w550% ;”.jﬁs%;f;-jh.% , T
_Naphthenes . 4% 365 o 36% :,- 0%
-_Parafflns KCPRI 5% . g *16% o ‘18%‘ -
Unlcaded ‘78,5 80,0 80,0 = . - .78.0.
0.05 Vol % TEL (1 9 cc. TBL/Gal ) 85,0 . 88.0 875 - 807
o 12 Vol % TEL (4 55 cc. TﬁL/Gal ) 89 0 L. 9045 .91 0 o=t 90, 5
7 11;2%7p.3j11;9% < la, 3% R ~‘12.3%.
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P2 03 L86=50 o
M(D) ~ Surmary Re oFt on ERFeFiBIRtE WL ‘or-Pha.se Catal yst 7019 Rubroel
. from 1-19 to 3=7, 1940) - osl GMBH, Main Laboratory and "Technikum!
A Jp_rll, 12502 - : ‘ - : '
Contents:

1. Analys:.s and Fmal Cond:xt:.on oi‘ Catalyst o
II. Inveéstigation of the Catalyst in the 5.5 l. Furna,ce
—————J:—Genera%.—ﬁxpeﬁmentarl.cendlnons_____
2. Experiment at 300 datm, (4400 p.s. i g.) T
C ‘a. Pitch Gas 011 ... . B
. . Coal Gas 0il
3. twcpermnts at-700 atm, (10,300 p.s 1.g.)
.- a, Coal Gas 0il : , .
by g Pltch Gas-0il-
l+ Analyols “of the- L1qu1d React:.on Products
5. hnalysis of the Reactlon Gases :

III. Sunm]ary

1. Analysls and Fmal COndJ.tion of- ’ohe Catalvst

“ The ca’oalyst was’ 1n thc form of 8 . plllS. It ‘had the. followmg
compoua.tlon' S .

' Combustlblus (coal) . 81% ”

Ash .. . o8
Inorganic e i
Sulfur | R 0'.8%‘_ <o E
M3 | 6.4 (B%M
Weight lost ai‘ter threo hours dry:mg at 120° Co
~ H,0° 278

The. follov%mg welght. and volume ‘loses were. found after a. h9—day run:.
. Catalyst in -~ S4LO. cc. =M30g .
Tt out_ LIOO cc. . = 3285 a-vg;mmﬁwwm;LmM;*
Losa R lBAO cc. 8&5 g.

The volum" loss 15 about 25% and ‘the welght loss about 20"’

The ca’calys’r at the end of the run contalnc.d 9, volume per. ‘cént m .
1 welg “per cent. aust: : nd-abeu%—%@-wai-ght—pen—cent.gmnulﬂs“
(unter-korn) ’ R

T

.  The ca‘balys’c.‘:‘als: carmed cons:Lderable iron sulfm{de from the fumace wall. »-
f"‘hu. ine,s ‘contained 31.5 per cent - ash “(ash: 23.1% Fc) _Thé “granules’ contained
60.8 per’ cent ash (ash" 55 0% Fe) Th(, actual weight lbss is therofore about L

BLX Eul‘ cent. :

. The catalyst remdwd was brittle and no;o ery resn.stane to meclmm.cal shock.

-y

IC '. U
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11, Invcstlgatlon of thu Catalvsb in the 5. 5 1. Furnace

S

.1’4‘." General # .lxperlment‘.l Condltlons '

. The expermental furnace consisted of N8 plpe of 45 mm, (1. 95 J.nch) 1nsn.de .
jlamx.ter, zbout 5.5 m (18 feet) long, The pipe was heated by three eclectrical !
heating units.  The foot-and body- -of the: furnace each had one -further heating unlt
The inside temperature of the furnace was measured at six places The largest:
temperature differential at ;.he six places was 0,3 mV (approxmately 5.5° C.
(9.7° F.)). . The preheater was a coil of Ng pipe of 6 mm. (7/16 :mch) inside
dicmeter aﬁd_l m (40 foot)_length, heated in a luad bath,

, The. gas 0il was fed by means of a. Hofa,r pump with a Bosch f:ther d:.rectly
: Lhead of the pump. S : : :
» Thv gas was run otralght through and was in all experiments so controllcd

. theti 1 cubic meter: (AOO cubic ‘feet) an hour was released, as per Ludmgshafs,n ‘
“instructionsi ALl exper:_ments Wer»—mae—mth—i‘resh—gas—@g—pep—eent— 8o g s
to ‘simulate conditions when using recycle gas, the experimental pressuge was reduced
50 Atmospheres, that is, the 300 atm. -experiment wes run at 250 atm. fresh gas

- _pressure and the 700_atm, experiment at 650 atm. The uurat:_on of the expemmunt was
h9 days, divided as followq o :

300 ;.tmospherus (AAZO b S.i.g. )

lday Increaso tumpbratura up to 26 S’mV (9'70u F )
1 day: 26 5 my, wlthout fe:d ,

- Feed: Pltch Gas Qil

-6 days: Incruasmg, the fosd tate from O 2 to 1 kg/l/hour:“,
12 days: - Fecd rate 1 kg/l/hour . - '

Feed: st Ges 0il = Feod Rate 1 kg/l/hcur

18 days at 26. 5 . (9700 F, )
1 ddy at 27.0 mV. (985° F.)
_3 days at 27 5mv. (1001° F. )

600 ﬂtmospherc,s (88[;0 p 5.1.3 )

A days-” Wlth coal gas 0il at 26 5 mV. (972° F )
3 cia.ys' :Lth pltch s oil at 26 5 v, - (972° F. )

i Th> temperatures -Were.- meaour a wﬁh’ 1ron conufanfan“‘iﬁerr‘ .'u'coupl‘cs".
Tbrmlnal temperature was h0° C.¥* (lOl;" F. ) . , ,

~Since . only twu refercncvs Wcre found on ‘thls £ilm in which thc termlnal .
m_t\,nperature was. glven,, Ahig, value. has. ‘been qu,d throughout :m‘calculatlng
- "fmpur:\fuTes‘"f‘ré?n’“th‘e' HerHee o le T ;Tra:nslator) pars

‘RESTEICTED:
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2. Expe sriments at 300 Atmosphu.res (M20 D.S.i. p )

L 8 P:Ltch Gas 0il - EIRE .. . _!"

The feed, which remamed constant throughout th\, series of experlnunts,,
ccnsn.stud of h-gas oil from sump phase -pitch hydrogenation at 700 atm. (10,300
p.s.i.g.) and B-gas oil from thc, vapor phase hydrogenat:.on‘v41th**l(—-157 ate 700 -atm,
The composition was: . . S

{' T

Density at 15 0. 970 1,%,

Engler Distillation: ' . SR
»Inltlal 80111ng Po:Lnt l96° C. 385¢ F.
5-Vol. D 1205 401
15 Vol.-.%.. co oAy o M2
25 Vol, % - o217 k23
35 - " C e 22_0._ o '.‘[‘_28..
L5 nm i o221 o
55 moow . o232 SUUCRI VA"
—’75—n q“" . 55 T y/se 1
g5 m .m0 R 52T

LTS o 311 592

95
F.B.P., % 331° (628°- F )98

Residue, % . . 1.5
‘Loss, B s Uk 05 . .
. =000, 7 (392° F.) 2.0 .

. ~.._~3000’ /0 (5720 ) 94 0
Phenol, $ -~ .- © 2. 7
Pyridine, % o 2. k.
Viscosity at. 20° 5 1.2°°%

- Conradson Test =~ 'O.'O5
Elements: oL
“C, % ,, 89.79
S5 70,13
Cl; %o ..?W; ... 0.003

Thu furndce wes brought on. temperaturc within 20 hours and then held on .
tempci ature 2l hours Without feed.. For pmtectlon of ths catalyst the fumace was
“started at “low feed rates and in thé" course” of 'six days-brought to & i‘n,ed"rate of
1 keg/l/hour.. Table I indicates the: results obtained. - After. the feed rate of v
L kg/l/hour had been attained it was heldi constant for ten days, - Results are shown
in Table II." It -can be seen that during this period- the catal’ytlc effect of the '
cutaly T dropped cons:n.derably (the” low*bo:.l"lng components decrﬁased by 45 per. cent

e} ~to 30 per cent),  The phenol and idine reduction :
was cons:Lstuntly good, ‘The ibstreifer contained less than 0,01 per-cent phenol and
‘lcss than 0.08 per: c«.nt pym ding.. Gas yleld was ebout l5 puI‘ cent based on-

sol:me ( l95°-( ) ‘

CEESTRICTED
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After thls, a two-day run was made w1th‘self-produCed B~product (Table II)

Feed Analy81s: 70 Per Cent B-Gas 011 30 PvrSCent Pltch Gas. Qil

" chn51t} at l5° : - “0J943 7 ,
I.BP., D 3 190° C.. (3740 °F.)
F.B.P. A ©7301° . (574° F.)
Phenol, % . i - 079 '
Pyridine, % - - 1.00

No increase of yleld on account of ‘this_oil was nutlceable. It is interestlng
—that-the anlllne point of the gasollnc 1ncreased

Coal Gas OiL . = v'l'

 This gas oil was made by hard. coal sump phase hydrogenatlon at 300° C.
_(572° F.) and was furnlshed by hvdrlcherk ocholven. The unaly31s was:

- Density at 150 09T
- fngler Distillation: : =
" 1.B.P.y °Ci R W17
F.B.P., © €. 7350
—200%; Vols: 73 _~' —8,5—
250v, Vol. % . 38.5
“300° VOl‘“. % i 71_,5
- “oPo - Cl ’ ' : —8 5
__Phenol, ¥ - . - 2.0 -
Pyrldlne, ao ’ b
Hard isphalt L ~ None
Conradson Test, % f,'.hhhmM - 0. O 02h
Eloments: : IR ‘
Hg: # ‘ ' B v 9*2
CFg 04103
O o .-.040013

chauae of thu high phenol contunt the coal gas 0il Was ‘ot fed straight
‘wbut only 30 parts of this oil were added to 70 parts of B-product. Since: B-product-
from coal gas il was at’ FIPSt not available; B=product-from- pitch-gas: 011 from-the.
,preV1ous uxperlment was added. From the let to the 24th day this feed was used.
‘The B-product from this period is' ‘already similar to the coal B—prouuct. However,
only after lcngcr experlmuqtal duratlon 1s~ he fecd prﬁduct pure,coal—n and ~B
gas 011. N

fThe avGrage analysiS“of‘thigffced'iﬂt {i“"" o

‘jDen51ty at 15° ‘f‘ﬂ“:*"-“ﬁ 937
T BPy 195u (383° F )
1200° Ca, (3920 T, ) ST R VAR

(572 F. )

=3008_Goye

“Phendl, %
Pyridiney B g
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, Table TII shdvs the progress from the 25th to the 38th day. n increase
in the aniline point of the gasoline as well as the B-gas oil is noticeable.

. On the 38th day a sulfur containing feed (0.3 per cent ash) was rm. On

this oné day, no increase in the catalyst performance was noted, R
" Since according to the Ludwigshafen'indication, the.decfeése of-catalysﬂ,
performance should be countered by increasing the temperature, the run was centinued -
at a higher temperature (sce Table IV): ‘ ' -

K

... The phenol and pyridiné reduction is also good for -coal ‘gas oil (phenol
below 0.015 per cent, pyridine below 0.2 ger cent). ' Thé gas yield at 26.5 V.
(955¢ F.) is about 12 to 15 per cent, and at 27.5 mVs (100L°F%) increases to about
18 pgr cent based on gasoline (~195¥) plus loss.- : o

E Vo Lo T . :
-3, "Experiments at,700.ﬂtmospheres~(lQ}3QO;p.s.i.g.);_:;v o

a, Conl Gas 0il

. Experiments at hiéher pressures were alsh made with the coal A~ anng4gas
0il of the previous experiments. The results are shown in Table V. Aside from
’ﬁﬁéﬁiﬁﬁrééséd*yield;-ajstrong-incréase~in"the-aniliﬂe—peintsfis;notiCeable;_;Sincef
the aniline point.of the B-product ccntinues tu increase it is indicated that for
a lohééf“fﬁﬁfdﬁfatidﬁ“a”greateriincrease”infthe~aniliné*peintwofathqmgasoline7ismM
alsc to be expected: . o DA _ o ' S
. 'b, “Pitch Gas 0il AT A :
-junvt,Finally pitch,gas‘oil was run fbruﬁﬁrcemdgy§”ap 7OQ‘Q£m. ‘The feed was
_the same as for the 300 -atm, experiment: Results are shown in Table V. = S

b iwalveis of the Liquid Reschion Products T

' a. 300 atm. Pitch Gas Oil; Feed Rate 1 kg/l/nour, Temperature 26.5 V.
(9700 F.) e |

o The gascline was washed with ten per” cent NaOH. then with water, and
“ringlly Tiltered over CaClza— " S e
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I

Stream Day . 9 12 16
Gascline End Point ~195° - ~180° 150°
Density -at 15° - ' 0.850 04826 0.805
Zngler Distillation: . '

I;B.P- ! . ' 519_0‘J Co h2.0° Co ' ' 38.’50 c‘ .

5 Vol. & R 81.5° C. . 69.,0° C. 64.5° C.
oo : 102;0° C. ‘ 87.,0° C. , 81,0v C.
.25 m : -11.3.0Y C. _ 95.0v C. 87.0°% C.

350 : .125.5v C. . 1010¢ C. 91.0~ C,

b5 vt L5354 Coeen 109,5° G . 9h5° Co

5 ' 160.,0 C; 121.0° C.. -99.5%.C.
b5 om0 e 172050 G "13540° C. - - 105.5° C.

e 179.5° C. . 152:0° C; - 113.,0v C,

85 "'. "o ' 185.5v C. . 173:00 G - 124.5¢ C.

95 M. mo S 1960w C. 169.0¢ C. . L 151.5°.C.

F.B. P ‘ .. 205.5v Ce 219750 Ce 160.5° C,
1000 R R T 13'5 :‘VOlru'f”%v ;33 .5;,7.}[0:[,.,:,%7j - . 56',0 VO]. %

Refr. Index 1.4815 - 14708 v 1. 1554
L.P. . AU > A =250 =l
Iodine No. ' - 3iLb S 321 . PN
Arom,. 7‘ Olef. . B 71% . . 660’ . 62%
Naphthenes o 25% T E 26%
Paraffines . = oo 4/(, g : 12%

~-#lemental-hAnalysis: e ) o

C ' S 89306 88 61:,% g e

R, W om0 -

\

solm\, End Pomt . "-l95°", Co-1800 S =150°
Bomb Test . 68 6 mg o 4O mg S 3.0mg’
‘Octane No. (M) - SV S L :
© Clear . oL 78' Coe N 19 ) D
— 0.5 TEL* o o gy . Co8LS -8
. 0 9 IR R : : ,' X ,'r;‘ i ‘ ,' ‘ . 85.5 . , . : _: 7
g TumwwmﬁumM,memﬂf&_wﬁ,Jﬁ4m;¢;mw_qum¢86.5wmﬁmMWMWMH;ww;mf¢ww;4w
Benzene o o 3.2 Vol. % 5 Vol %: .
—Toluene- a(—w . 5.3 Vol._,% , B Vol, % ) -
B—Product RS ¢ >195% o - >180° S 2150
Density at 15° = 0,942 04932 T 06930
s 19 Y S S iggec. e 186° c. SEREIE 1 Cu
F-BP. S :,_.293“\?_‘0._ o 479 — ")odu {‘
LPe e -2 o v-llp’ A _ -2?
ulemental Analysm S RPN o
B e L 8999k 89 835 _' _{ Y " 89. 31%
CHy . oae® o s

The..units.here.are. aoumm;‘, gene‘z‘*af};;y‘“r_@}rjss*glvem«as*—
, Vole % TEL (0405 Vol. o-milege o .
. B 0,09 w; b "
(0 T ol B
-H By Podb:.elm.ak frac'blonatlon. w5

RESTRC[CTL‘D
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»

b. 300- atm., Coal Gas 01, Feed Rato 1 kg/l/hr.

A Al Ts.mpm,rature 26.5.mV,

Strecan Day 34 ani 35 34 and 35 3, and 35

Gasoline -180° . , =150° ~110°

Density at 15° 0.822 0.808 " 0.780

dngler Distillation: : :

1.B.P. . ' 62,0° C. 55,0° .C S 47.0° C.

. 5 Vol. % 84,5 Co 74, 0% C. 61.0% C.
15 Vol. %‘ . 97.0° C. - 85.5% C. - 69.5%C.—
25 Vol. % 100.5° C. 91.0¢ C, 74.5° C,
35 Vol. % 110,0v C. 95,0 C, 79.5¢ C.
L5 Vol. % 12k.0° C. - . 99.0°C. 8045 C

55 .Vol..% . 13,0°C. . 1040° C. 82,5 C.
65 Vol. % : 1,1.0° C. . 10.,0° PO < R
75 Vol+% 4 [ 151,57 C. 118,0° C. 89,0 C.
85 VYol. % 162.5° C. 127.0° Co 94,0° C.
95 VoL, % 175.0° C. S 14k.5° C, - 110.0° C.
F.B.P. .~ 181.0° C. 159,0¢ C, 124.0° C.
100° 2,0 Vol. % L7.5 Vol » 91,0 vol» %

AoPy -8 59— -10 o . |

Hydrccarbons o : : ; o <o e e e

jrom. # Olef, 61 Vol.-% 58 Vol. %  ' L

. Naphthenes 29 Vol. % 36 Vol. %
Paraffines 10 Vol. % 6 Vol 4
-Octane No, (i) . : .

Clear - 75 ‘”76 5
0.5 TEL - 83 8y
009 TBL - .86 86.5
"RESTRICTED
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B. 'Terrpgr'a.ture 2;7.5 L\

Strean Day © 40and il 40 and AL

Gescling ~-180° -150°"
Density at 159 : 0.819 0.808
dnpler Distillation: o o e

. I-Bopn . 56 0¥ Ce ’ L 510‘50 C.
5 Vol. % 81.5° C. . . 88,0° Ce=
15 Vol. % - 9400 €0 88.5 Ce
25 Vol. % 02,09 Co T 940° G
35 Vol. # 108.5° C. “‘j 99.0° C.
35 Vol % 117.5° C. . 103.5v C.
55 vol. Z 126.5° C. . ©110.5° C.
75 Vol e 147.0% C. ' T 127.0° €
85 Vol 5%— 159.0v Co - , 138.0° C.
95 Vol. % 175.0° C. - 159.0° C.
T.B.P. 180.0° C, 1170.0° C.

- 100°. . B _2} Vol. % 3¢ Vol. %
LBPe ' <12,0° - =150

,A,Hydrocarbons S

drom £ Olef. TR0 VLSS 6050 Vols %+
Naphthenes - 27,0 Vol. % 30,07 VoL,
Paraffines - 11.0 Vol. % 10,0 Vol. %
Octane No. (MM) - ; '
Clear o 76,0+ o T6
"0:5-TEL - w83 eH- o 8hab

g
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‘¢o 600 atm.,'Coal Gas 0il,Feed 1/kg/1/Std; Temperature 26,5 mV,

‘Stream Day
Gascline
Density at 15°

fngler Dist 1llat10n.'

I.B.P.
5 Vol. #
15 Vol.-%
“25°Voli % -
35 Vol. %
L5 Vol. %
55 Vol. @
ﬁ5w1%‘
75 Vol -','o
85 Vol.
- 95 Vol %
- F.B.P.
100v
L.P, :
Hydrocarbons
—iproms”#-Okefy
Naphthenes
Paraffines

C
Octane Ne, (MM)
0.5 TEL -

Elemental 'I‘;nalysis: o

BT — u
-1950 L _ 750_ . o 9150°
0,830 oo, T 0T
le6050 c. 51.00 Ce ”‘—' 1.|,6 ov C.
. 83,00 C, 795" C.- 7L.02 C
1005 C, . " 92.5% Co. .0 0.
o ALLSCC T 99450 G 89,0° C.
127,0° C, 106,0° Cy - 93.0v C.
lLIllvoOo C'g‘ 116.0\) Ct 97'00 ‘C. ‘
158.,5° Cs —11.0¢ C, 101,0° C.
169.5° €. -~ 124.0°C. 106.5° C.
178 e g 136,59 € s 11020y
185.5° C. 147,06 C, 123,0% G«
200.0° C. . 160,0° C. 11,5 C.
212.5° C.. - ~174.0° C. ‘ 154457 Co
13.5 Vol. %. 25,5 Volu.%5 53.0 Vol. %
f2.0 0.5, =045
~55- VOl % 5}_., Vol, e 52 V0L, %-
35 Vol. 37 Vol. % 41 Vol. %
12 Vol % ’ 9 vOl. % 7 Vol' %
[N S ’ " “e' )
87,889 - o
12,008 - -
05 T55 7.5
85

79.0

—13%

RESTRICT.ED .
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Strea.m Day R
Gasoline - j - 21800
Density at 15° . 0.821
Bngler Distillation:™ o -
I.B.P. L3.0v C,
-5 Vol. % S 72,04 Ce
15 Vol. % 91..0° C.
_25 Vol %~ 99.5° C,
35 Vol. %~ 106.5v C.
45 Vol, % - 115,0° C,
55 VoL, & 12630%€3
65.V3L, %o 139400 Co
75 Vol, 75 . 150.5° C.
85 Vol. % - 164,5° C.
95 Vol, %- 180,0° C.
“F.B.P. 185,07 C,
100°. 26.Vol.
13.1P—.—: R "'ll 00
_Hydrocarbons
Arom, £ Olef. 60 “vol. B
Naphthsnes— 35 Vol, /a
Paraffines - 5 Vol. %
Octane No. (M) :
—--Cleap- 70 5.
~ 0,5 TEL L 82,5
B-gas Oi1 = - >180v
~Density-at-15¢ 0,888
_I.B.P. 186 C.
‘F.B.P. 272~ C.
A-P; “'loou ;
Q. 884585
Hy 11.35%

EESTRICTED.

, d. 600 atm.,Pitch Gas 0il,Feed 1 kg/l/hr.,Tempefature 26,5 nv,

~150°
04803

35,00 C,
62,0 C, -
78.,0° c.
- 85,5 .C
—7777;—1r~
94.0v C,
__498,92_0,;
.103,0° C, -
“7110.09 c :
~123,0° C,
15L.5° C., -
163.0% C.
60 Vol, %
=12.5°

59Vol%
39 Vol, %
2 Vol. %

o

78,0

85,5 1
- >150¢

0,882 .
175v C
264° C

35—
88,41%
11.39%
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Il. Simery - . . 3
1, Catalyst 7019 aftez:fon_g géigéc&mes brittle and is no longer abrasion
- proof. The.coal which serves as carrier is slowly reduced by the hydrogen so that
after some time the weight and volums loss become considerable, - =

o 2, D\iring a 10-day ru.n with pitch gas oil, a ‘gi‘eat loss in catalyst
activity was noticed - o R

o 3, The yield with this cetalyst at 300 atmospheres (4420 p.s.i.g.) is
with both feeds 0,20 to 0.25 kg/1/hour of 180° (361° F§ E.P. gasoline (with about
25 volume per’ cent below 100° (212° F.)), 0,10 to 0.15 kg/1/hour of 150° (302° F.) -
_gasoline (with about 55 per cent boiling below 100V (212" F,)). At 27.5 mV-
(1000° F.) thé output is 0.35 kg/l/hour at a cut point of 180° (23 per cent below
100°) and 0.23 kg/1/hour at a cut. point of 150° (L0 per cent below 100°). '

- hn increase in yicld is also obtained by increasing the press re from 300
to 700 atmospheres (4420 to 10,300 p.s.i.g.)s For coal and gas oil t is yield at
26.5 mV_(970° F.) ist 0.3 kg/Ll/hour of 180° (361° F.) E.P. gasoline (25 per cent
‘below 100°); 0.2 kg/l/hour of 150 (302° F.) E.P., gasoline (about 55 per cent
below 100°), . . S : PR :

k. The phenol and pyridine reduction is wery good in all cases, -

: 5, At 300 atmospheres when feeding pitch gad oil, the aniline point of .
gasoline and B-product remains below -25¢ (~13° F.). When adding B-product, the
aniline point of the gasoline but not that of the C-product rises, With coal. E
gas oil an increase of the aniline point of gasoline and B-product. is noticeable, .
" UAfter & lh=day run-the final equilibrium was probably not yet obtained.. Increasing
the temperature causes 2 small decrease of the aniline point. The increase of :
“fressure t6 700 atmospheres-effects-a-rapid-increase- of-the-aniline .point.when.....
feeding coal and pitch gas oil, -Since that of the B-product increases very strongly
the gasoline must also attain a very high aniline point after a longer rme- - .-

L 6y The, gas.‘oliﬁe.‘ quality is very much dependent én feed and reaction con- "
.ditions, Generally the components: below 100° (212¢ F.) 'are smll so that the cut .
~point-for. ordinary. aviation-gasoline must be between 150°. (302- F.) and 180% . . -

(361° F.).- It is'noted in either casé that thc octane number decreases with ihcreds-
ing final Boiling point, -This is explained by the fact that the fraction between
"150¢ and 180°¢.is particulerly rich in paraffin hydrocarbons. ‘Treating experiments
weye made with:'the gasoline from-the pitch gas oil.. After only a simple caustic

"and water wash the gasoline ‘s‘hpweq;satisfactoxfy'testS; but it -discolored on standing.

"In the sunlight, . Ihe gasorine frompiteh-ges-oli-atm Go-atmesphores_has-thobosh
octane numbers. ~They vary according o £inal boiling point between 78 and 7957
(motor method; IG motor; cooling water. temperature 150° (302° F.) -The values in :
t~five wnits higher). The lead susceptibility of this gasoline

~.the: CFR motor. arc abou

~-is poor bocause. of ‘the high aromatics. cont,

RESTRICIED
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, \The gasoline from cosl gas-oil-has-octanc™numbers-of-75 to 77.5. Since
its lead susceptibility is better, however, the octane numbers with 0.5 per cent
7EL (1.9/¢¢./gallon) equal those of equally leaded pitch gns oil gasoline (84 to
86). Temperature increase produces no significant change of the octane number. °
At 2 pressure of 600 atmospheres (8840 p.s .i.g.) the octane number of the gasoline
from ¢oal lgas oil remains unchanged.- That of the gasoline from pitch gas oil -
‘decreases to bstween 76,5 and 78.0. The lead sugceptibility improves.slightly. '

7. Of the g-gés‘ rcactlonproducts ,:""tm""content ‘of isobutane in the total
‘butane is smell (15 to 20 per cent), ‘ -‘ . -
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Pages 509 to 520 e '

(o) Experiments Concerning the Suitability of the ZincSulfide Catalyst
"the Production of Gasoline in the Vapor Phase from Coal 'esr*l g;

Index: - ° t
. A. Purpose,
' _B. laterials .
"1, ‘Catalyst
. 20 Feed -
C. . Experimental Results
1, Heggen zinc blend
12, Zinc sulfide on Terrana:
L0 3. Ot,her catalysts
_ . D. Summary :

A. ng;ose g o "._"

Ruhroel GmbH has prov1ded two catalysts wiich should produce low gas yields .
and very good antiknock gasoline from the swnp-phase gas oils i‘rom hc\rd—coz.'x.].--p1 tch,
anamard“coa:l—extract-hydrogenatmn. : e ,

B.” ‘*Matemals e i

1. Catal@t
| Two batches ‘of each of two catelysts wwre avallable.

() A Meggen zinc blend (K-—Bés) whlch accord:mg %o Ruhroel was -
~composed as. follows

'vs[ 30, 23%

_‘_Fu g

Lo A0y L 5%

B -0 0. 013%
Lo ane BLL6E

‘Thu blend had been etched with hydrochlorlc acid at ‘Welheim. . The larger pieces
"Had to be erushed “somewhat to :fit- into-our- 50-¢C.- reactors uO that_ihe,catalys_’c_«
surfaco consmted parblally of unetched suri‘acc. o S

' (2). The.sams. catalyst as 1, bub. dolivered wnebehed, The?etéﬁing :
riwas carried out 1n Dauna according to thm Ruhroul mst.ructlon.\.w.‘. o

- The' blmd was" crushed to- O.L-O 8 mm. ‘and an.i‘tc.d. 20 Wt. % HCl was poured
f"q\rer :1.t. ‘and’ 1t w'ts warmed:-at--60%-to-80%:for. one - hour on.a. water. bath. “Thereupon .
“bae hydrochlorlc ac:.d wasg decanted and the. blend dried at 120° w1thout prev::.ous
._..w;'.‘.&mng I S T i) i i, i v . : .k"*

, (3’)‘ A‘-‘synthetic ’»‘zing: sulf:,cle catalyst:-l (K—hz) wh:.ch accordmg "
“the- mformtlon »from ‘Ruhrogl.-wa. preparc.d a8 i’ollowS s
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A mixbire of 80% Terrara” which had-been- otched with hydrofluoric*"cz.:’t
and 20% zinc chlorlde was-treated wlth HZS at. hDO" ’

' The cetalyst vas delivered in rather soi‘t pllls of L, mn. dia. ber and
'?-h mn, height. The cat"lyst is supposed to harden by formmg ina hydrogen
gtream u.t hSO“ ‘

. . 3 . Ce—
(h) The same ‘as 3, but a hﬁer,delivery. It 'éonbaine'd 0.60% Cl.
(5). Tcrrana etched with sulfuric acid. o

o (6). Schoenebeck Bentonite and aluminum hyuromde—lal xm.xture.
Catalyst 5 and 6 were included-in the expcriment for comparison purposes-

II. mm" ST
fil;x:WelheimlDieselrQEL
{a)—Eirst Batch
‘. d20 . e 0099.1.
Aniline Point. -20¥
“heid Oilst 3.4 -

:Digbillation ' 2L3° o20v 2500 2800 300° " 307° C.

(b) Second Batch

dap ‘ R o 0. 995

niline Poimh <200 BT
Distillation 226u 2300

— Since :ma.tlally a sufflc:wnt amaunt. oi‘ fced No. l was not ava:.lable, a
similaxr product -from the Tuctzkerndorf sump pha sts-was used.This oil
came from.the hard coal tar which had been prepured for sump, phase hydrobenutlon' -
at Luctzkendorf. . The: 011 1s characterized by the followmg uta. )

i Aml:mz. Point, - )
~Acid Oils. “‘% ?fu'ffp;;w;@;;;m;;“g“ ey
o Dlstlllat_lon . 5212° 220¢ - 250° ' 2800 -300° ~~ 312° C.

vitwqifféfé'ff&h'£hé?w§ihéimsoil,mg;nly“ia‘£hé“1§ﬁéf#déﬁéity:1*"

¥ OM Anal Sauro_ Oolo. D ...
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C. Lxperimental Results

.Remarks: The experiments wére carried out partially in small.reactors. of LO cc.',
(Reactor 17) and 50 ¢c. - (Reactor 18 and 19) catalyst volume and partially in large
reactors of 4=5.4 1. catalyst volume. The tail gas (Oferigas) was vented. .In the
small reactors the tail gas—and-product ‘gas were;measured together. The total

- amount of.gas given in thia’ table includes therefore in these cases also the product

. ges.

-  Preliminary runs were carried out in the small reactors,  In these the .
performance was determined by Engler analysis of the Abstreifer, and the light.
ends—(Gasbenzin).were mot. considered. Since the gasoline so produced ‘shows only.
a very small per cent boiling at 100° (212° F.), a considerable part cf the, light
ends can be added to the gasoline without increasing “its vapor pressure abeve the
allowsble, Therefore, the day and shift-balances for reactor 18 and KA-l. (kammer
b= Chamber 4) in which the total light ends were added to the_gasoline and this

“then stabilized somstimes-show a considerably: higher OUbPUbes oo

b L e X 7 ol
(R4e8)
7

c-blend—{(35

- . o et
—I—hergen2in

The v'ré_sults are sumai'ized in“'f;abie‘lr (nly preliminary experiments
were made since-it-was—found that at_the various feed rates (0.25-1.0) only.
insufficient yield (max. 0.19) was, obtained.. v :

, - The efficiency cf the:catalyst secems Targely dependent on the method of~
bringing on stream, since practically no effect was cbtained in an experiment in-
Kil, (Chamber 4)-in the k-liter reactor, in which, because of inability to adjust
the feed pump, the unit was breught on stream with a feed rate of GJ75. "+

2, 'Zinc Sulfide on ‘Teranna’ (K-47) et

e hs prolininary Texperiments-are ~summarized-in-Table.Il, .. Good, yields were
“obtained at feed rates larger than 1. " This increase in output. with -increasing feed -
rate is more noticeable at 26.5/(970v F.) than at26mV(955% Fu). At a temperature
of 26'mV. (955° F.) an increase in the feed rate of from 0.7-1.0 produced a -
yield increase from 0.32-0,37 (experiments 13 and 14). The increase of the feed
rate to 1.5 produced only a yield increase: to Ok (4xperiment 25). This'is also’

“indicated by -experiments.in-the.5.4 liter. reactor (Table TIT , Experiment 1 and 2).
When increasing the feed from 0,76 to 1.0 the output was not increased noticeably
~(from 0.33-t0-0,34)« Experiments Jand 5 in Table III deviate from this rule,
The situation is very different, however, at 26,5 mV, {970Y E.).. At this temper- . -
_ature the yield 18-0439,-Cok5,-and-0,52 at feed rates of 1.0, 1.2, and 1.5,
“vespectively (Experiments 15 $4'17).  Naturally the produced gascline becomes less
“Nigiedegerecht™ WitH JNCICasing 100U Tatle ~ tusiens—oan-ba—draun-on Ll
“count from the preliminary experiments , since the light ends are not ccnsidered
in them. . From the experimental balances in Table III, however, it can be seen that
.with feed rates-of above O.b about 10 to 15 per cent of ‘thé gasoline ‘boiled below

i

PR

1ess is-in:

the. dssirable boiking range”
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The balance experiments (Table III) indicated a ccnsiderably higher yield.
‘than-indicated in the proliminary remarks. The highest yield was obtained in Reactor
18 (Bxperiment 7); it wes 0,57 at a fecd rate of 1.33. : .

' The corresponding expediments No, 8. (Reactor 18) and No. 3 (Ki-h) indicate
essentially good agreement. The small differences are partially due { differing
experimental conditions. The oils used differ in phenol content (3.2°and 1.5 per
cent, respectively); the gas/oil ratio is somewhat higher in KA-L and consequently
preduces stronger hydrogenaticn, The two catalysts are from two different ship~"
ments.. This_may well be the cause of one significant difference between tre two

experiments, namely the considerably smaller gas yield in the experimert in KA-L -

(only 70 per cent of Reactor 18). On the other hand, this could partially be
caused by the difference in reactor type since in the smaller reactor the temper-
ature ;ga.nnoﬁ be as closely regulated as in the 5.4 liter reactor. Therefore,the—
‘exporiments in-Ki=4-alone;-are-to be-considersd significent. for. judging the gas . -
yield, It is to be rioted that with an increase ir temperature from 26 to 26,5 mV.
(955-970° F,), the gas_yield did not increase since the output increased in the sam¢
ratic, Phenol reducticn is good cnly initially and soon decreases considerably, ~°
At equilibrium only about 50 per cent of the phenols are reduced, _ . = ‘

f

7 The Engler final boiling point of the B-product is about 15 to 20” (27 to
36?_2,~»E.),..higher,..than the final boiking point of the feed,  Since, however, it does -
not rise further after this wlue has been attained, there is no need for Worry. —

A Wi}ﬁh,a,‘gaé/oil- ratio of 1,6 cubic meter gas Ipvei'..,kg' 0il and lower, the
cctane - pumbers—of the stabilized g&soline are at or abeve 100.: At larger ges to

0il ratios the octane nuUmbers &re (rom 95 to 98V . :

- " :Catalyst life is very goed; after a.Tun ‘~le'ngth of 100 days there is no
decreasewin actilv.lty:. g " : L:..,H,v . e i ez e e g3ise o, rpers P ey :
Tt can therefore be said in Sumary that in consideraticn of tie quality

of the gasoline a gas yleld of 18 per cent is not excessive., -

E 3, Other Catalysts .

L The fzi_ct'_‘thaﬁ‘:puré‘ zmcsulfldep;ovedmactlvewhercasthé “diluted
_catalyst. (K~47) showed very. good. performance leads to the:supposition that in the
‘latter case the-carrier rather'than the zinc, sulfide was active,  To answer this

question two experiments were _carried out with high: surface catalyst, oné being
550, treated Terrana and the other a mixture of ‘Bentonite and aluminum- hydroxides
io DATANCE CXPOTimRAt S aTe Teporte Hir fable—Ft;- rom-hieh-itsan-bosecn-Liat-l
these. catalysts also yield high octane gasoling.- However, the output is less than
with the Welheim catalyst. . Nevertheless we believe ‘that in the case of the Welheim
_catalyst also the carri ve and the influénce of ‘the zirc sulfide is small. -
“Erperiments should therefore be carried out in this direction,~— T

RESTRICTED
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S“mma' E{ -

Two gasoline production catalysts from Ruhroel were trled. One was a°
nat.ural zmc blende and the other zmc sulfide. on Terrana. Ll

Th¢ natural Zinc blende proved entirely inact:.ve. o

. Zinc sulfide on Terrana at 26.5 ¥, (970° F.) and 660 atmospheres
(9700 p s.i.g.) gave a yield of O, 5' gasoline of 100 octane number. The phenol
reduction is insufficient so that the catalyst is only useful for phenol-poor
gas oil. The gas yield is about 18 per cent. The durability of the catalyst - _
was tried in a-100-day-run. Other high surface catalysts give gasoline of equally
good quality but in lesser yield., - '
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