FIIM STUDY GROUP
SUBJECT INDEX AND REPORT
T.0,M, REEL NO, 82
Prepared by

PHILLIPS PETROLEWM COMPANY



Report $94--46R

PHILLIPS P.TROLEUM COMPANY

RUSLARCH DEP..RIM:NT

BaRTLESVILLE, OKLAHOMA

REPORT ON

UNITD STATiS T.CHNICAL OIL

MISSION MICROFILX RELL 82

Compiled end kdited

by

Tecinlcel Information Section



PHILLIPS PETROLEUM GOMPANY - RESARCH DEPARTMENT - REPORT 594-46R

UNITED SPATES THCHUIICAL OIL

MISSION MICROFILM REEL 82

~ Compiled end Edited S7
by

Technical Iaformation Section

S e S SR STaRm dmm VR AT e mEL T s R R S AR GRS AR e A e e R e WA e Bt G M vt wvn ve A v vl v mem

SUMMARY

This report on United States Technical 0il Mission Microfilm Peel No
82 is a part of the American Petroleum Institute - Technical 0il Mission pro-
gram deveted to the indexing, abstracting, and translation of the German liters -
aturs collected by the Technical 01l Mission. Its distribution outside £hillips
Petroleum Company includes all companies participating in the program ani the -
Library of Congress. I'rom the Library of Congress, photostat or microfilm
duplication is available to anyone making a request -

Items, of interest, 1n this reel are concerned with the Raman spectra
of olefins in cracked distillatesD proposals for refining Hungaricn crads oil,
research work on paraffin oxidation and corrosion prevention in digtiilation

equipment.
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Alvert E. Miller, Chairmsn NOV 27 1946

API-TOM Study Group

This copy of this report has been released for private information only,
and with the understanding that any other use of the subject matter, in whole
or in part, by reference or otherwise, shall be only with the knowledge of
Phillips Petroleum Company and with the approval of that company first obtain-
ed; and with the further understanding that this report is prepared and
submitted for informative purposes only and that any suggestions and recom-
mendations contained herein shall not be understood or construed as, In
any sence, auaranteas or warranties of any method, product or device.
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. BESEARCH ON HMYDROCARBANS
NIENBURG: MAY 13, 1945

4968

Frames 49568-4973
Translation

1. Oxidation of Paraffin

The oxidation of paraffin was carried through by us, in order to pre-
pare emuleions on the one hard and on the other hand & eofening material for I,
G. wax and mountain wax, which could mo lenger completely satisfy the increas- -
ing demsnd for wax acids cauted by the deficit in natural waxes. :

- The starting material for the experiments was RB-herd wax with a melt-
ing point of 30°C, table pareffin with a melting point of 50-52°C and to a slight
extent also soft wax. Since, however, the especially high-molecular-weight acids
were prepared only from RE-herd wax, the experiments were carried through with the
other two materials only to e slight extent, and the RB-hard wax was preferred as
a gtarting material.

The first experiments were carried through with a mixture of sodiun -
bichromate and sulfuric acid, an oxidetion materiel. We were able, through re-
peated treatment at temperatures between 100-105°, to convert hard paraffin to
e certain extent into fatty acids with mixtures of bichromate and sulfuric acid.
The yield, however, was ubsatisfactory. The acid number obtained Jn the case of
five-fold oxidation emounted to only 35. .

Better results are obtained, if one chlorinstes the paraffin at first
up to a chlorine content of ebout 5-6 per cent, then splitting off the chlorine
by means of a thermal treatment at 350°C and subjecting the olefin mixiure formed
to oxldation with chromosulfuric ecid, in the same menner as was carried out with
paraffin. One obtains, thereby, with only two-fold oxidation, an acid number be-
tween 80 and 90. The paraffin was, in this case, about 50 per cent transformed
into acid. By oxidation with chromosulfuric acid, there forms, from the bichromate,
chromium sulfate, which by means of anodic oxidation is egain comverted into bi- 4969
chromate. '

Since, however, the equipment necessary for anodic oxidation of chromium
is difficult to supply, a different method of paraffin oxidation was investigated.
With the help of oxidation by a solution of nitrosylsulfuric acid, satisfactory re-
sults are obtained. The nitrogen dioxide, which accumulates from ammonia oxidation,
can be used either pure or in a concentration of &-9 per cent.

The oxidation is carried out in the following way:; 7¢ g of paraffin are
melted in a large heated container. TUnder constant stirring and passsge of tha
solution of nitrosylsulfuric acid, 15 ) of the acid ere introduced. After 10 hours
of passage, of the acid solution, the process is interrupted and the reection mater-
ial discherged. After separating the nitrosylsulfuric, washing the acid residue re-
maining in the reaction material end drying, there remains 70-71 kg of crude acid
with an acid number of 70-72. This crude ecid, called OP 3, contains about 50 per

.cent paraffin.
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For the preparation of pure ecid, the crude is saponified with high
percentage alkali liguor, the soap which forms is dried and crushed, emnd the
unchanged paraffin is removed by extraction with a benzine fraction boiling at
90°C. Since the paraffin obtained by extraction practically corresponds to the
intitial material, it can be added ag:in to the oxidation. Ve were able to prepare
from 100 kg of paraffin about 80 kg of pure acid with an acid number of 110-150,
The pure acid contains about 0.5 per cent nitrogen. The initial material produced
no uniform product, but had an average carbon number of 40-45, corresponding to a

molecular weight of 600. The pure acid melts at 80-85°C.

By means of partiasl saponification, we succeeded in producing good, 4970
effective emulsifications, waich made it possible to obtain solld end semi-solid
emlsions. Benzine, diesel oil and paraffin cen also be emulsified with water,
in addition to oil. Fields of application for emulsions are, for example as a
seponified shoe protective agent or a saponified floor protective agent, emulsion
lubricating fat, and boring grease. Some of the products cen also be produced with
the crude fatty acids, as the above mentioned OP 3.

After a bleaching of OP 3, which can be carried out;ﬁﬁrough a mild oxida-
tion by means of a mixture of dichromate and sulfuric acids, one obtains an glmost
white produck, which can be used in producing film-like erulsions.

2 Chloripation of Paraffin

As in the oxidation of paraffin already briefly mentioned, there is an
intermediate stage of oxidation with bichromste-sulfuric acid, the chlorinated hard-
paraffin, which is easily produced by a thermal chlorinaticn a liitle above its
" melting point. In further pursuit of this experiment 1t wea ascertained that also
low-molecular -weight paraffins, for example, soft paraffings, are converted into
chlorine paraffin by mesns of a thermal chlorinmation, This initial material is
necessary in order to obtain as final products, lubricating oilj with special charac-
teristics, and boring greases. .

For these experiments the initiel materiml was.s synthetic paraffin with
a melting point between 300 and 400°C, corresponding %0 Cyr=Cp,, OT 300 and 450°C,
corresponding to C,,-Cpy, whereby the melting point of the product-mixture lies at
3C-35°C. Tuis sof% paraffin was trested with geseoug chlorine at 100°C accompanied
by stirring, until the chlorine content amounted to about 26 per cent; then the
process was interrupted and the chlorine split off again. This chlorine splitting
could be carried out either by the charge method thermally at 350°C, or in continuous
operation through conduction of the chlorine-containing material over catalysts of

certain composition. Especlally approved have been materials containing $i0, end
Al,0 A special characteristic of all the catalysts used is a definite sin@ering” 4971

whichh is reached by a pre-heating to about 1000°C.

From such materials one obtained, in the case of conducting the chlorine-
containing products over a catalyst, olefin mixtures with extraordinarily high iodine
pumbers. The olefin mixture obtained by chlorination and dechlorination corresponded
in its molecular structure to the originally used paraffin. Cracking and polymeri-
zation was kept within very limited boundaries, if the dechlorination was carried

through accordingly.

These olefin mixtures can be converted either by polymerization with
aluminum chloride into lubricating olls, whose viscosity at 50°C 1s above 50° K and
possesses a viscosity pole-height of about 1.6 (viscosity index is not determined,
but lies above 100); or one can, through sulfonation with concentrated sulfuric
acid and nevtralization arrive at sulfopates, which form excellent drilling greases.
The drilling grease experiments are first to be run. The reaction procedure is

as follows: sulfonation, neutralization, removal of unsaponifiable msteriel, dry-
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ing. Thefllqhid sulfonstes formed are oll-and water-3soluble and yield stable
emulsions, ‘capable of smch dilution. :

3. Ihvest@gptions op Benzin:

{(e) Refining of benzine. In the magazine 81 end Kohle, 1941, page
143, there is an article by me wnder the title ™dorking Methods in the Primary
Production of Synthetic Processes and Thelr Use in Petroleum Manufecture," in
which is reported a process to lncrease the octane number of olefin-conftaining
benzines by catalytic treatment, which is carried through essentially wirhout mater-
jal waste. The benzines are conducted at increased temperature, nowever, still
under the splitting temperature, over a Fuller's earth catalyst, which has the
characteristic to react isomericly. In addition to a slight isomerization, which
- leads to a branching in the olefin, the double bonds from the end of the molecule
to the center are removed, whereby the octane number can be incressed considerably-

For example, in the case of cracked benzine from synthetic products. en
octane-number increase of 10-20 points can be reached, depending upon the olefin
content of the initial meterial. Also in the case of cracked benzine from petro-
leum, o¢tane increases of 5=-6 are obtained.

{b) Behavior of primary benzine in storage. Further investigations 4972
concern the storage stability of primary benzine and cracked benzine from primary .
products, in which case en increase of the peroxide content is to be chiefly ob-
served, excapt thet gum formation occurs. By means of the addition of an inhibitor
the change can be prevented. A publicstion of mine concerning this field is found
in 01 and Kohle, 1943, under the title wConcerning the Dependency of the Octane
Number on the Peroxide Conten® in Cracked Benzine.®

{c) Vapor bubble formation in benzine. The director of the experiments,
Dr. Schaub, aud I developed an apparatus to investigate the vapor bubble formation
of auto gasoline. A publiceiion concernirg this work appears in the "Automobiltechnt-
aschen Zeitechrifi® for 194Ll. A further publication was in the making, but could not
be completed. -

(a) y@pufacture of paraffin by means of distillation and selective
decomposition. A% the “Ruhr Chemie” the paraffin was decomposed by fractional
distillation into soft psraffim, table paraffin and hard pdraffinu The crude para-
7fin yield from the synthesis, called furnace paraffin, was first processed Dy
continuous distillation at 320°C in order to remove the diesel oil content.

The paraffin residue was charged to a vacuum distillation unit and cu?
at 450°C. The residue was bard paraffin with N P 90. The hard paraffin was
chilled for extraction in tho wax presses aad the accumulated slack wax trans-
ferred to the sweating pans, Soft paraffin with a melting point of 30-35°C was
drained from the pans leaving a table paraffin with a melting point of 50-52°C. In
my experimental laboratory tho question was asked, how was it possible to prepare
bard paraffin and table para®fin from furnace paraffin without distillation by means
of selective solvent analysis. As Solvemts, there came into question essentially
acetone and benzines of difforent boiling fractions. 4972
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ACTIVATION OF MiTHANS BY HICH FREGSURE
A.E. LUGEN

e

MAY, 30, 1941
Frames 4974-502)
Abgtraot
{Very Illegible’

The reactivily of mcthane under very high pressure can be tested very
simply, by letting nethane ast on an uneaturated hydrocarbon, berene for ezxample.
Analagously, es hexens is converted %o hexane by hyérogenation, so must the former
be converted to heptaine by mathenation. With this 1in mind, & dozen or so experi-
ments were run at Slatireanu during 1935-1941, An extensively developed theory as
well as written descriptions of these experiments are included in this report, but
legibility 1s too poor tc glve any continuity. Tables at the end give the resuls-
ing production of ges and o211 with ditferen: injection smounta, ab different pressures
and with different catalysts. -

GORROSION FREVENTION IN DISTILLATION EQDICVENT
FAMBURG: JUN& 18, 4544

Frames 5022-5023
Irenslation

P ap

1. Napushenis Acid Corxosion. 5022

As mentioned by the BPM, speciel. working zaterials have amved axcellent
in praciice; 1£/8 chromé- nlekel steel plated in the form of lining, as well as a
special enameling which either absorbs the presture by means of temperature-change
treatment or is adjusted to tke expansion coefficlent ir iron. Especially in tae
case of naphthenic acid, practice shows that the corrosions are mist violent where
turbulence occuxs in the opt mum-Yemperature range mentioned by BEN, TFreoquently
effeched are furnace returnbends, pipe berds in transfer limes, the poxtion of the
evaporation section which ia etruck by the liguid jes, es wae..l as metals confacted
by the liguid surface ir the fraciionating £lasgk. I% is periaps remarkable thag
there arTe naphthene-tasic crude oils in the case of which the low-molscular-weigut
naphthonic acid possesses very much higher corrosion activity. This leads partl-
cularly in the reflvx circulstion %o strong corrnsion op the one hand end to separa-
tion on the other hard cf iror narhthenate, which is at first dissolved in the re
flux-benzine ‘ani then deposited in the evaporaiion of the refiux as e crust oa the
fractionating bell tap. It if pcasible, 1o the casze of vacuun aistilletion; %o
reduce the demz2ge oi tue nophihanic acid by distillation over chalk.

2. Hydrochloric Acid Corrosicn

Very frosuestly “hle corrosion is confused with the venzivo-naphthenic
acid corrosion memiioned ubove, since both behave similarly in their action. The
prevention of 4he hydrcehloric acld corrosion_by meana of ammonia is probably the
best, since with scdium hydroxide a nimiler intensive 1nvermixing, eepeclally of
the vapors through the coudensar, 1s difficult. In tie case of the asnnonia-inject--
ion, copper-alloy cooler tubes, armatures, etc., maturslly can no longer be used,
‘However, this signifies no special disadvartage. The EPM hes made the proposal %o
remove tae magh:eium culoride before the distillation,end that the crade oil be
mixed with sodium corbonsto, waereby in addition to sodlium chloride, there forms
insoluble maguesiua cerbonate, which reacts indiflervently. 5025
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3. Hydrogen Sulfide Corrosion

This corrosion is doubtlessly the most difficult to meet. A chemical
inactivaetion 18 not possible with a eingle process; One must therefore go back to
. corrosion resistant working materials and is hereby limited essentially to alumin-
um alloys, which, apart from inferior mechanical durability, are also not stable
toward the aggressive benzine-naphthenic acids. Very high percentages of hydrogen -
sulfide occur, in the manufacture of Iraq crude oil, and probably only in the
aracking plant. In the simltaneous presence of aluminum-attacking substences, one

oan almost only fall back on high chromium-alloy steel as a stable working material.

4. Sulfur Dioxide Corrosion

‘Prevention by means of injection of ammonia into the vapor, if necessary
in combination with sodium hydroxide injection imto the furnace stream (especially
in the case of the redistillation of cracked benzine) is the best way, and leads
to more complete removal of all corrosion difficulties. Continuous control of the
hydrogen ion concentration in condensed water with the help of electrode cella has
proved very good; however, the sutomatic distribution of the emmonia addition by
means of the electrode cells is very uncertain due to the temporary delay in regard
to the very slight amount of condensed water and the necessary installation of a
condensed water accumulator or separator. : '

PROPOSAL FOR RiF INING HUNGARIAN CRUDE
T P. LEFREVRE
. OCTOBER 12, 1942

Frames 5024-41
Abstract

The products obtained from the. two inftial crude 0il specimens from
Budafapusztal and Lovaszi, have high densities and therefore are not marketable.
The benzine, which has too low an octene number; cen receive the neceesary- charac-
-teristics only by the addition of tetraethyl lead, alcohol or some other supplementary
agent. The high density petroleum must be refined, 1f one wants to obtain from
it a product corresponding to the calorific regulations. The gas oil does corres-
pond to the regulations. The distillates and residues (initial products for the pre-
paration of lubricating oils) must have the wax removed and be treated. The heavy
gas oils, slop cuts and crude residues have too high a solidifying point to produce
commercial long residuum. On the basis of individual results, we have investigated
which arrangements must be provided for in order to0 obtain marketable productse.
one of the most necessary items 1s a cracking plant. Which would make it possible
to obtein benzines with an octene number near 65 and to convert the heavy gas olls,
slop cuts end refining residues into commercial benzine and residuum. For the work
of the cracking plant four possibilities are furnished: {1) light gas oil entire-
1y for marketing-octane number of the total benzine = 62.5; (2) gas oil in 1imited
amounts for marketing~octane number of the total bemzine = 63.3; (3) reforming of
a fraction of heavy benzine, light gas oil in 1limited amoynts for marketing-octane
pumber of the total benzine = 65; (4) reforming of a fraction of heavy benzine,
light gas oil entirely for marketing-octene number = 65. The choice betwcen the
different possidilities is arrenged acoording to the conditions of the Hungarian
. arket and the supply possibility in products such as tetraethyl lead, alcohol and
other supplementary meterials. However, the benzines coming from the cracking must
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be treated with acid and redistilled; if one wishes to obtain clear benzine (test
benzine). In the use of colored benzines, the addition of an agent to prevent the
formation of gum is necess:ry. In each case the cracked benzine must bave tetmoth&l
lead added. The petroleum whose density is too great certainly is not correspond--
ing to the calorifi¢ regulations. The crude 0il residues are very paraffinic and
contain a definite percentage of asphalts and resins; they must be dewaxed and
treated in order to obtain commercial lubricating oils. We were guided, by the
consideration of an acid refining, a dewaxing end perhaps & deasphaltation. The
refinery iucludes a basic distillation unit; a cracking plent; and equipment for

the chemical treatment of benzine, with acids if necessary; a redistillation unit;

a unit for treatment of petroleum; a dewaxing unit; a unit for the refining of

oils; a section for the preparation of wax; end central power station.

HUNGARIAN OIL PRODUCTION AND REFINKRY ACTIVITILS
HAMBURG; MAY 18, 1945 '

Frames 5042-7
Abstract

This report consists of a pumber of tables showing the production and
exportation of Hungarian petroleum products. The first table shows the yearly
demand in mineral oil for 1936-1943, and the monthly demesnd for 1942-1944. The
second table shows the guarterly production for 1942-194¢ in benzine, petroleum,
gas oil, axle oil, fuel oil and crude oil, The next two tables break up the pro- .
duction of the second table into yearly exporis to Germany, Italy and Solvakia for
1941-1943, and the monthly exports for 1943-1944 to Germany, Italy,6 Slovakia, .
Switzerland and Bulgaria. The fifth table gives monthly crude oil exports to Croatia
and Italy for 1942-1943, while the last table is a summary of the preceding tables.

Abstractor - Robert Doan
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RAMAN SPECTRA OF OL&FINS iN CRACKED DISTILLATION !thTIONS

Frames 5048--5061
Abstracy . -

: "It is remarked that the samples often changed with time. I% is sug-
gested that in the future polymerization imhibitors be added.  Since many samples
were colored, they were distilled t o obtain colorless semples.

Intensities of Raman bands were estimated by eye. The strong 1lines
1440 to 1460 cii* and 2730 and 2850-3000 are characteristic of hydrocarbons gen-
~erally. The next strongest are those characteristic of unbranched olefin-1s;
436, 631, 912, 1296, 1416, 1642, The lines for hexene-l, heptene-1 and octene-l.
are fairly well coincident 360 {etrong), 400 (weak?), 430 {medium), 630 (medium),
760 (weak?), 820,850, 870, 890, 910, (all medium-strong), 990 (week?), 1110 (med-
ium), 1220 (medium), 1295 (very strong), 1415 (strong), 1642 (very strong). These
olefins were the main constituents of the samples analyzed.

Beside these alpha-olefins; which are umbranched at the double bond,
there must be other olefins, since there was always a satellite near the 1642 line.
This band varied between 1654 end 1666. The spectra of pure olefins had been
extensively Investigated, and it was found that for an olefin-l, but with branch-
ed double bond (H,C = CR )D the double bond frequency is at 1650; for an unbranch.:
ed double bond lyfng in %ne chain (HR,C* CRH), it 1s et 1658 in the case of the
cig-form, and at 1674 in the case of the trana»form, and for 3 and 4-fold substituted
ethylenes it is at 1668, - The camera did not separate these positions. From the
positions of the satellites it was concluded that the secondary components are main- -
ly olefin-1Ys branched at the double bond and the c¢is-form of olefins with the double
bonds in the chains.

To improve the analysis, the fractions were all re-run using a camera
of higher dispersion. The films were photometered. The photometer curves were
analyzed in two ways, The first, certainly incorrect, was to neglect the back-
ground line entirely. In the second method the main 1642 cm* line was subtracted
(designated with corrected background). The values of concentrations calculated
are not juite free of arbitrariness since the construction of the backgound line
is somewhat arbitrary. But since all samples were treated similarly, the resulis
are at least comparable, i.e.,the rising apd falling of concentrations of indivi-
dual camponents in different samples means something. From these data the ratios
of end double bond to middle double bond compounds were calculated.

Further, 1t was attempted to evaluate the branching ratios: first for
the alpha-olefins and then for the beta-olefins. Samples 1153, 1160, 1161, and
1162 seem to bave equal ratios for alpha-and beta-olefins; while for semples 1164
and 1165 they are different.

Letter by Goubeau

*Enlargements of frames 5058, 5059 5060 and 5061, related to this work, are
included here.

Abstractor - H. Claassen
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35038

a) mit gleichem Untergiund. '

1159 1160 1261 1162 1163 1164 1165
1642 - 5,06 2,08 1,06 3.95 3,50 4,09 3,66
1650 2,35 '1,06 0,54 1, 1,78 1,71 0,51
1658 2,28 0,77 0,32 1,35 0,90 1,49 1,08
1668 0,86 0,64 0,10 0,45 0,55 0,36 0,60
1674 0,55 0,07 0,12 0,45 0,27 0,21 C,68
b) mit korrigilertem Untergrund.

1159 11.60 1161 1162 1163 1164 1165
1642 5.06 2.14 1,74 3,51 409 5 07
1650 0,48 0,38 0,10 0,92 1,01 0,33 .
1658 1,10 0,96 0,10 . 0,61 110 0,60
1668 0,60 0,57 -0;07 0,50 0,32 0,41
1674 0.43 0,08 0,17 0,27 0,4 0,18

)A :
BizZ0G.N AUF 1642 CM'L = 1 .00

a) mit~gleichem Untergound.

1159 1160 1161 1162 1163 1164 1165
1642 1,00 100 1,00 1,00 "i,00 1,00 1,00
1650 0,46 9,51 0,51 0,34 0,51 0,42 0,13
1658 0,45 0,37 0,20 0,34 0.26 0,36 0,:8
1668 0,17 9,31 0,19 0,11 0,15 0,09 0,16
1674 0,11 0,03 0,11 0,11 0,08 0,05 0,18
b) mit korriglertem Untergrund.

1159 1160 1161 --1162 1163 1164 1165
1642 1,00 1,00 1,00 1,00 1,00 1,00
1650 0,09 0,18 0,09 0,26 0,25 0,10
1658 0,22 0,26 0,09 0,17 0,27 0,23
16683 0,12 0,17 0,06 0,14 0.08 0,12

0,09 0,04 0,15 0,08 0,06 0,05

. 1674

*Reproduced a3 on microiilm.
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x - o
T/B:LLE DER KON:NPRATIONEN IN VOL. %,

BaRECHNST AUS DAl INT:NSITAT:N. 5059
a) mit gleichem Untergrund.
0lefine 1159 1160 1161 1162 1163 1164 1165
o{--unverzwelgt 46 45 50 53 50 52 57
o ~verzwelgt 21 23 25 18 25 22 7
B -unverzwelgt ois 20 17 15 _ 18 33 a9 16
S ~verzweigt 8 14 5 9
A -unverzweigl srens 5 1 3 10
b} mit korriergiertem Untergrund.

0lefine “1159 1160 1161 1162 1163 1164 1165

& -unverzweigt 66 60 72 61 - Bl 67
A ~verzweigh 6 11 6 16 15 6
£ -unverzweigt cis 14 16 .6 30 16 15
B sverzweigt 8 10 4 8 8

p -unverzweigt tran 6 2 11 5 B

VARHALTNIS VON .NDSTANDIGER 25U MITTELSTANDIGIR DOPPEL-
BINDUNG.
1159 1160 1161 1162 1163 1164 1165
a) unkorrigiert

end/mittel 67/33 68/32 75/25 71/29 75/25 77/26 64/36

o' Frap e tgpemn - Ve R ot | et - P IR ‘ -'"q-?"‘*__"'*—"“-l'*
1159 1160, 1161 1162 1163 1164 1165
b). korrigiert 1 72/28 71/29 78/22 77/23 76/24 73/27

*Reproduced ag on microfilm.
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SPoKTRMN DoR PROBEN. 5060
V1150 V1161 Vile2 V1163 71164 V1165 V1170
101(2) .
165(8)  168(1) 168(4) -
263(1) £72(0) 264(1)
286(1)
307(1) 2317{0) 300(3)
360(4) 264(0) 361(4) (1) 359(4) 364(0C)
393(2) 379{2) 044 391{4)
437{3) : 427{4) 434( ()
414(0)  449(1)
470{%)0  4B4(1) 486(2) )
) 8504(1) : 509(0)
‘ : 532(1)
552({0) 5a5(2) . 697(2)
591(1) 607{2} 605{1) 600{0)
616(4) 629{4b)  628(6) =
641({a) 632(1) 641(2;
675{0) 633{1) 687{2)
705(2) , 712(3) 716{2)
721(1) 721(1) ’
PEE(3) 75¢(0) 756(2) 752(1) 762(3)
785(2) ~ 73¢{2)
B20(7?) ~-  B20{2) 821(3) 8l6{4) 821(10)
836{3) B16{1) . e43{1; :
893(8) 836(3) 89¢(7b) 894(2) 832(2) 893(L)
910(8)  9L9l1) 911{6) 909{12) 913(1)
934(0)
956( 1) 1962(3)
$94(7) 999(2) 990{4) 991{12)  994(5)
100512} L005( ) 1004(1)
1029/{2) 1028{3;,  1016(%3) "“
105G 4) 1036{1)
1055{6)  1060(2) 1077(3)  1O67{5) 1056(6) 1061{1)  062(1)
1074(8)
1106(?)  11.05(2) 1110{4; = 1108{6) 1105(7) 1101(2)
-~ 1164{1) - : 11.51(0)
1172(2) 1175(1) 1178(3) 1188(1)
1216{4) 1213(1) 1220{3b) l2n9(4) 1228(2) 1228(1)
1**9(3) 247(1) 124313)
_ 1283(12) 1285(14) 1276(2)
1290(15) 1289{11) 1289({4) 1297(20) ~1295(10b) 1296(7)
1303(15) 1299(11) 1300(12) 1300(14)
138)(8;  137s(1) 1283(1) 13895} 1377(4)  1377(2) , 13827
1416(10) 14:2(6) 1418(4) 1417!8) L416(8)  1414(7) 1415(6)
1439(15) 157(1%) 1438(5) . 1436/2C)  1437{15) 1437{15) 1438{10) 1439{9)
1457(15)  1463(1 1458(4) .1462(%0) 1457(15) 1457(15) 1466{10)

* Reproduced as on microfilm,
**Numbe s not distinguishable on original.
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*SPEXTREN DER PROBLN, 5060
V1160 V1161 vile2 V1163 V1164 V1165 V1170
1525(2) 1507(1) 1525(1)
1541(2) ‘1548(1)
: 1576{0) 1572(1) '
1605(1) 1610(2) 1611(3)
1643(20) 1642(14) 1644(8) 1642(20) 1641(20) 1643(16) 1641{20) 1641(7)
1654(7) 1653(4) 1662(3) 1666(1) 1655(5) 1657(6) 1661(4)
1702(0)
1734(1)
L 2505(2)
2ve5(1) 2721(2) 2711(3)
2732(3) ' 2734(3b)  2738(2) =2738(2)
2855(20) 2e58{20) 2852(4) 2844(20) 2053(8) 2855(10) 2855{10) 2854(20)
2873(20) 2€85{18) : 2873(20) 2874(8] 2874(12) 2877(8)
2898(20) 208345 2896{20) 2906(18Y

*Reproduced as on microfilm.
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SPEKTRiN DR PROBEN (2. BLATT) 5061
V1159 . V1160 . V1161 Vil6z V1163 V1164 V1165 V1170
2913(20) 7 2016(15) , £916(20) 2912(9) 2916(18). 2912(20)
2937(20) - 2937(20)  2939(4) 2935(8) 2936(9) 2937(20) ~ 2938(9)
2963(10) 2964(10) = 2962(2) 2959(5) 2960(4) 2964(6) 2964( 42’_‘2980( 2)
3000(20)  3000(10)  2994(3) 3001(15)  3000(%)9  3000(11) 3003(5)
3053(15)
3078(10) 3068(4)
3082(15)  3081({8) 3081(4) 3085(15) - 3080(10)  3080(10)

*

Reproduced as on microfilm.





