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ITEM NO. 5 ANATLYTICAL METHODS Eggg;

- - Fote on poor laboratory performance 1
Y¥ote on recoveries from coal hydrogenation residﬁe 1
Hydrocyanic acid in coal ‘distillation gases 2
Sulfur dioxide in presence of sulfur trioxide 1
Copper (mono and bivalent) ' 1
Hydrocyanic .acid in water ga.s 2
Phenols in gasoline, gasoil e.nd stripper water | 2
lercaptan in liquid fuels / 1
Kitrogen {traces) in hydrocarbons and tar 2
Ammonia in recycle gas 2
Sulfur in gaseous fuel (revised 10-21-1940) 2
Sulfur in gaseous fuel 4
-Meisture‘in gases 1

~ Comments on ‘revised sulfur analysis (11-4-1940) *f_l—_:‘”
Soda ash in residue - . - l
Wet gas _ 2
Organic sulfur in propane, isobutane and butane 1
Cyanides — 1
Wa.ter in propa.ne-butane fraction - -1
B‘otes on acetylene analysis for Linde plants (5-22-.42—;— 3
Nitrous acid ' 4
Paraffins in asphalt | 2

~
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Asphalt analysis (4-10-42) a1
Remarks on fuel analysis (9-15-43) 11
I Pyridine in gasoil o 1
Upper calorific valuc and density of several gases 1
ITEM NO. 6 AWALYTICAL METHODS
Sketch of hot extractor 1l
_Sketch of coal tower 1
Sketch of Carnmey vapor pressurc apparaﬁls 1l
Miscellaneous sketches 3
Penetration of bitumen (tables) | 22
Sketch of phcnol containing watcr streams in hydrogcnation
~plant - 1
Sketch of apparatus for determination of sctive hydrogen 1
Sketch of apparatus for detcrmination of methoxy and =
7 cthoxy groups 1
Sketch of apparatus for determination of alcohol 1
~Sketchof apparatus—for—detcermination-of bonzone groups 1
Sketch of apparatus for detcrmination »of carbon dioxide 1
 Sketch of distillation column | 1
Sketch of cold ‘ba.th 1
Sketch of apparatus for determination of car'bonyl sulfide,
carbon disulfide and mercaptans
Skotgh of gasolino sampling bottls ‘ 1
| Si:etch of apparatus for :mtomatic determination of volatile
sulfur in coal ) 1

Sketch of spparatus for distillation of gasoline fractions 1

Sketch of gpparatus for vacuum distillation 1
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apparatus for determination of water sensitivity
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ITEM NO. 7 ANALYTICAT METHODS Pages
- Acetylene in . gas | . 1.
Totes on acetylene analysis i;a;.r;d:e plants (5-23-42) 2
Viscosity-temperature curve of rosin oils | 1l
%tch of distillation column 1l
Sketch of apparatus for z'.llllka.zi.d“ solution 1
Sketch ‘of apparatus for extraction of paraffins with
petrolcum- ether -1
Sketch of mechanical screening equipment 1l
Skectch of V-V burette 1
Skctech of combustion tube for sulfur determination 1
Sketchr of "Alkazid" plant N 1
Sketch of zpparatus for disfillation of gasolineN fractioqs 1
Sketch of appé.ratﬁs'for detormining vapor pressure
(Eaver look) . Lot T 1
Sketch of apparatus for distillation qf phenols 1
Stzeteh of apparatus for determination of aniline point 1
Sketch of apparatus for distillation of gasoline from
reactlon chamber 1l
Sketch of gasoline sampling 'bottle 1
Sketch of apparatus for de‘buta.nization _1—
Sketch of vacuum receiver for. paraffin and oil d’istilia.tion 1
Skotch of metal suction filter for solid determination 1
Sketch of distillation column - 1
Skotch of laboratory Flow moter 1
.Sketch of 1abora.tory' flow meter with roplaceable éapillary 1-
Skotch of apparatus for determination of. carbonyl sulfide 1
Sketch of 1



S T

o

e

_ICT3H

Toehnical 0il Mission Page 4

Index - Reel-7

Skectch of

Yo.
of
Pages

apparatus for pressui'é i:iltratidn coal

distillation residue i 1

Sketch of

. Sketch of

Sketch of
Sketchk of

Sketch of

.. Sketch.of

ITEM

Sketch of
Sketck_x of
Sketch of
Sketch of

Sketch of

absorption pipette
. laboratory gas producer
apparatus for determization of water

kettle ::or' vacuum distillztion

!

two-way vipette
gbsorption vessel
condenser and receiver

evacuatior arrangement for micro pots

i

pipotte for iodine pumber _ .

|

levelling bulb for nitrogen meter-

4HM'H~H#HHN'NHH

coal tower and auxiliaries

§O. 8 ASALYTICAL HETEODS

Analriical methods of charge, intermediates and ond products
of the high pressuro bydrogcnation plants at Indwigshafen
and Oppan. - ’

1

o Coal:

II

a. Elemontal anolysist  carbon, hydrogens
_ nitrogen :

b. Intermediato analysis: frec moisture,
hygroscopic water, ash, coke yicld, vola-
tiles yiecld, sulfur, specific gravity, prepa-
ration of relief cut, scroening, sedimentation
time, flotation, swim and sink tost, sand, alka-
linity, iodine-runmber, acid mumber. 43 pe

. Cozl paste and grinding oil: : )
Yater, soiids, ash, rcmoval of oil and de-
termination of specific gravitys,—asphalt,
Zngler distillotion, deposits, softoning
point, screcning, paraffins in o0il, pour
.point. 8
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I1I. Coal stripper products:
Moigture, specific gravity, Engler distil-
lation, AST™M dictillation, aniline point,
unsaturates, phenol, short complete analysis,
long complete analysis, stripping water. 21 -

I7. Coa.L stripper residue:
Specific gravity,. softening point, asphalt,
viscosity, filtration time, solids, screcn-
ing, microscopic analysis. 7z

V. Gasoline: ,
Trea.ting lose, copper dish gum, glass dish

-—

- saturates, group hydrocarbon a.na.lysis, To-
fractive irdex, phenol, preformed gum, propane -
sulfur dioxlde extraction and analysis of ex-~
tract and raffinate, sulfur, chlorine, storage
stability, Reid vapor pressurc (2) octare num—
ber (2),many graphs .49

VI. Ggses:

Sarpling, cheice .of sealing liquid, descrip—

- tion of absorptiom train, method of absorption
and conbustion analysis, fractional distilla-
tion, fractional condensatior, titration methods;
preparation of various gas streams for, analysis;
carbon dioxide, hydrogen. sulfide and ammonia, 4
qualitative test for irom-ard nickel carbonyl, -
acetylene, carbonyl sulfide, carbon disulfide and
mecreaptans, organic sulf‘ur, t‘..'ble of properties

_of hydrocarbons. . . ... - S 2 W

'—VII_hSp'eﬁia.L methodss: T T
Elemental analysis, volatile sulfur, nitrogen,
bromine number, iodine number, acid and saponi-
fication nmumber, hydrozyl number, hydroxylamine
mumber, alcohol, active hydrogzen, methoxy and
ethoxy groups, acetyl groups, halogens, water
(troces), geating value, sulfate and nitrate,
tetraethyl lead, volatile sulﬁxr o 61

VIII. Raw-, drinking-, boiler-, and sewer water

© T Preporation of drinking water, alkalinity, .
solids, chlorine, phosphate, hardness, oxygen,
carbon dioxide, iron, silicic acid, cardbonate
hardnoss, free carbonic acid. _ 19
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ITEM 0. 1 CATALYST RESEARCH
: o ' A . . N ot
A) Methods for st'or.i'ngihilgh" pressure hydrogenation cate-
lysts. I.G., Farben, Iudwigshafen 5/17/41 4
}) Experiments for the hydrogenation of soft coal gasoil
over "Ruhrocl" catalyst at 500 atm. 5/27/41 :
Object: preparation of aromatic aviation gasoline 4
C) Comparisen of several catalysts used at "TRuhroel® with ‘
I.G., 7019 10/27/41 2
D) Summary Report on exporiment with vapor phase catalyst
7019 "Ruhroel . " aApril, 1940
a) Catalyst composition (CrpOz—~Alz0; on coal)
) Experiments at 300 and 700 atm. charging gasoil
propared from coal and pitch
c) Analysis of products 22
E) Experiments concerning the suitability of zinc sulfide
. catalysts for the production of gasoline in the vgpor
phase from coal diesel oils 2/13%3
2) Catalyst: zinc blends (no good) T )
zine sulfide on Terrana (good). It is
suspected that the activity was largely
o ' : due to the carrier
b) Esperiments at 660 atm. yielded sbout 18% gas, and
gasoline of 100 O.N. 11
ITEM NO. 2 RESEARCE
A) Comparison of gasolines produced from coal oil over
—— various catalysts{5058/634, 7019, EK~-413) "Ruhroell - -
- - .- 4 N
B) Properties of gasoline prepared from coal gasoil
) AR "Byhroel® 4/1/41 1
C) " n " " 1 coal gasoline :
__plus gascil 2nhroel” - B/e5141 1
D) Propertics of coal gasoline "Ruhroell 2/28/41 1
E) Anilin points of coal gasoline plus gasoll "Rulrselft
‘ . -2/13f/41 1
F) Properties of coal gasoline (camstic washed) 2/19/41 1
G) General correspondence on samples and properties :
February, 1941 3
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H) Properties of products from Scholven Jamuary, 1941
MAR =as0il 3
gasoline plus gasoil 2
“1) Correspondence on samples and sxperiments January 1941 7
J) Comparison of gasoline ~ gasoil fractions from Buhroel,
Scholven and Gelsenberg, November, 1940 2
K) Properties of gasoline pro&zced with Rubhroel catalyst
K429 from Leuna gasoil 4/7/41 & 3/i9/41 6
L) Propertles of Leuna aviation gasoline VT2 af/7/4a 2
M) Experiments on soft coal gasoil hydrogenation a.t Leuna
over Ruhroel catalyst X429 . 3/3f41 2
N) Correspondence on gasoll hydrogenation experiments at
Leuna. February 1941 and properties of Leuna gasolls 12
0) Opcrating conditions for gasoil vapor phase hydrogena~- _
tion at Leuna over catalysts-5050, 6434 1/16/41 3
P) Experimental gasoil hydrogenation over Buhroel catalyst
X413 2t Leuna 1/15/41 4
K413 so% A.D.V. Paste
Terrana
5% Zn as Zn0 /
04% Mo as (WHy) oSy
Q) Comparison of catalyst 7019 at 300 atm. and 346/349 =at
- - 600 “atm, for the hydrogenation of coal gasoil at Scholven.
8/31L/40 4
R) Treating exoeriments with Scholven gasoline produced over .
catalysts 5050 end 6434 _ 8/9/40 3
S) Discussion of the merits of 700 over 300 atm. for ga.soi."
hydrogenation ) : 1/29/41 6
T) Aromatlza.tn.on of gaso:Ll from coal with Buhroel catalyst
4/10/41 12
U) Sumnary report on hydroéenation of coal gasoil over _
catalyst X413 at pressures above 300 atm. April, 1941 26
V) Investigation of the desirability of 700 atm. over -
300 atm. in gasoil vapor phase hydrogenmation 4/17/41 12
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W) Regenération of phenol containing solvents over
Molybdecnum sulfide /1443 3
X) Zffect of injecting water prior to furnaces into '
—__coal paste - 6/4/43 4
YY) Effect of product gas ratio on hydrogenation of pitch
gasoil at 600 atn. in vapor phase 8/4/43 - 3
Z) Properties of heavy oil from cozl and pitch 5/13/43 1
AA) Aviation engine test results of gasoline plus other
properties _ - 5[4/43 5
BB) Investigation of dehydrogeﬁation for the 'a.na.}ysis of — S
Taphthenes s ) — ‘ - 4[9/43 11
CC) Asphalt’ detemii_mation in coal strippers and heating oil _
_ . 7/30/42 2
DD) Pressure Filtration of coal decomposition products with
addition of bottoms - 5/5/42 1

EE) (V) Explosibility of oil-air mixtures and its prevention
by addition of inert gases 5/1/42 3
Gasoil, heating o0il, pitch distillate ere safe at
any air conc.-in presence of 35% carbonic acid

FF) Propcrties of gasoline prepared from Tetralin 1
GG) Iodine number of highly aromatic aviation gasoline -
A 3/14/41 2
HE) Compsrison of héavy o0il from coal hydrogenation prepared
— at—Scholven; Gclsenberg; Leouna-and Buhroel —311/23/40——— 1
II) Dto for gasoline plus gasoil . 5 .
_ JJ) Group hydrocarbon analysis of 20° synthetic gasoline ,
fractions ' 10/14/40 1
KX) Comparison of aviation gasolines VI705 VI706 and VI707 — .
| : S 11/16/40 2
- IL)_Anilin points and-chemical composition of vapor e
' gasoline of 165 znd 185°C endpoint - 10/23/40° 1
. M) Anslysis of aviation gasoline VT705 | 11/11/40 1
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NN) Effectiveness of various catalysts for destructive
hydrogenation of high boiling pitch from coal 6/28/44 4
Best catalyst: I.G. 11002 (Zf:pMoo on coke) _
Best iron catalyst: I.G., 10927 (10% Fe on coke) =
00) Hydrogenation of coal extract and coking pitch over
- solid catalyst March, 1944 4
-
PP) Separa.tion of olefins from synthetic ga.soline not
qt.antita.t:.vely successful 2/23/44 2
QQ) Determination of aromatics, nophthanes and paraffins
in ga.solines by dispersion, refraction, and demsity
2/21/44 8
RR) Evdrogenation of coromen over catalyst 5058 2/14/44 2
SS) Hephthene an4y31s by low temperature dehydrogenation ,
over 5% Platinum on silice gel 11/22/43 3
77) Investigat:.on of proposed. naphthene analysis by
hydrogenation of paraffing to meth.ne over nickel-.
aluninn catalyst -9/28/43 3
UU) Large scole oxperiments or the hydrogenation of cozal
extract (Heavy 0il) Report £3 7/29/37 20
VV) Iaorge scale experiments on the hydrogenation of coel
extract (Heavy oil) Roport #1 " 10/5/36 19
'W't.* Large scale cxperiments on the hydrogcmation of coal
—---extract-(Heavy oil) Report #2- - 12f{8f36 - - 29—
XX) Eydrogenation of low tempera.ture coxing pitch "Ruhroel”
December, 1944 40
YY) Sa_xne as ¥V
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