oWn or;black liquid Due to their vapor pressure recover—

able hydrocarbons remein still in the gas( called benzene or 11ght ‘011, Beside=
many other hydrocarbons tho chief components of the lighx oil are benzene,'
toluene and xylenes 'The light oil is a very valuablerby—product of 00311 '

carbonization because it serves as raw material for chemical processes—ac‘———

'

well as a hlgh octane fuel for Otto engines. There are three methods which

are employed to recover the light oil from the gas' -
a) cooling to such 1ow temperatures that the gaseous hydrocarbons are

llﬁuefied """ >~'“ - .l ‘l‘ U f“ :

b) absorbing ‘the hydrocarbons by a solid L ’; EE RN

.(activated char coal, ellica gel)

c) absorbing tho hydrocarbons by a liquid mens*ruum (wash oil)

Most of ‘the 1ight oil is recovered by the traditional liquid- absorbent

i
systcm In Europe, creosote oil which is prepared dby the simple distillatio

of coal tar is_almost entirely used for ‘the absorption of the 1ight oil‘ B
whereas in the UnitTo States petroleum oils (gas oil, straw oll, spindle oil)
serve as the ebsorbing memstruum. | | )
Both types of oiléhaﬁe their &dvantages and disadventages. Creosote oilc
have a_ higher absorbent capacity than petroleum olls. Hoﬁever,jg;ri;g>practi-
cal operation the viscosity of creosote oil increases quickly, whereas the '''''
petroleum oil'mainteins a‘more uniform viscosity. Basically. “the formation

of asphaltic material is reeponsiblo for an .increase of ‘the viecosity. Asphaltic

substances are always‘formod :when coal gas is stripped from light oil, however '

“the difference 1ieo in thc fact}fxbat‘the*asphEIfIE‘ﬁubﬁfiﬁcGE:EIG‘Equbie—in:*;



B creosote oil thus increasing its viscosxty,

ia. petroleun oilc being deposited on heated uurfaces unlese precaufionc ‘are o

vhereas the

taken +0 w1thdraw continuously the asphaltic substances from the oil Fbwever.;

the asphalts either recovered from the creosote oil or deposited fr’m the 2;"
o -

‘petroleum oil have similar properties in B0 far that they contain g preciable

P

;fufamounts of sulfur. The following article contains the results of some. experi— nm

i

: ments, which were carried out by the euthor and ‘one of his aesistants in order

: to’ investigate the thickening process of creosote oil The conclusions drawn

8 |
‘,from the experiments. can be applied to the asphalt formaﬁion of ) iroleum oile

too. Since the asphaltic substances contain high amounts of sulfur}the experi— E.

\
i ments ‘were. restricted Yo the influence of”sulfur or its compounds ﬂn the forma--~“

4

. 'tion of asphalt Another reason to make the experiments was to ehot that the

asphalt formation can be retarded by a careful ‘operation of the pi nt

A creosote oil used for absorbing ligh oil from coal gas, du ing the course

Ai qf the operation becomes more viecoue and its content of asphalti substances :

increases., The increase of the viscosxty is -not solely due to chemical reac-

~ tioms, the change of its boiling analysis is responsible a8 well The lower‘~

}boiling constituents of the wash oil as well as. the naphthalene are vaporized,‘

- when the enriched wash_ oil 1s stripped from the light oil, thuS'increasing the

viscosity of the recirculating oil, waever,\besides this physicalinfluence.

Chemical reactions between constituents of the coal gas and those of the o1l

' take place, The thickening of the oil 1is followed by en unsatisfactory dis-

tribution of the oil in the scrubber and the. simultaneously increasing molecu—
lar weight requires a larger volume of the oil to be recirculated in order to

maintain an effective extraction., In addition. practice has shown,;that the

proper debenzolization of the enriched oil becomes more difficult with an

\

;increasing thickening of the o1l which in turn influences unfavorably ‘the

orption of the light_oil-from_thevgas. In order to secure & uniform
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;?uéiity;ofﬁt_emwa§h o{l‘ipart of the spent oil muet be. discharged and replace&  
' by fresh 011 Some plants are equipped with a wash oil regeneratlon system
; o : g

m wE1ch removes the asphaltlc substances from the wash oil by distlllatlo .~:Tﬁe ”'

w sh oil consumotion varies between 8,¢“14%<of the recovered light oil
LT . v .
The following experiments were carrled out using a spent end a fresh
- creosote wash oil -.*‘[ ;’* --{» g;;*s',yﬂ 9; L}"“p‘;‘ .

f The properties[of the two oil—samples were-as o;lowsf_i-bis

_ fresh oil ‘ § ;1spens;oil
,-de%siiy»" 20% - “ :-~ T st E “o 1,110
‘ viSCOSJ.ty 20° c e ‘.1_.39_E i g 9.6
Cdealic ewsmnees 00 253
Sulfur R %_ o N :\\\ R X |
e ('Fez 3)"~ o % | L0.0014 0.0024
“boiling "ahalyéi‘s o N e Cas
_yboillng point (TR .42 R / = '24QE
J _ 250°C " % wol. . ;14.0' T s
260°% v ) 425 o i 7.0
,é709g". ' ‘ ‘ ~-;~63.’5'v B v 25.0
280% v om0 e
200°C v . 870 . eus
, a00% - " . 92,0 L egs
810% 0 R A
Ca%c " s - s

The table shows very 1nstructive1y the changes to which a creos ote

ash o1l is subjected during the operation, The asphalt content of the

:

snent oil 1is much higher than that of the freeh one, sulfur has been absorbed

by the~ oil, the viscosity s increased and the 1ower boiling -constituents nf

tho oil have disappeared

R



_by ample addition ofxbenzine and separated from the solution by f11tration. i-‘f )
' - A '
mThe benzlne - benzene mlxture was vaporized and the recovered oil was 1nvesti~‘

e,

_~gated The following table represents the reﬁults of the analysis.,

e density 20 c--~ o 064 -
",viscosity - 2o°c. «l‘;ﬁl‘Eh_
’Masphalt % o0
_,u]_fur ——2’? . 0.94

e
L 1L0
37,0
60,0
T 75,0 : oo
- 84.0
310 c - 'l”'?-?"j-' 8.5
‘ 20% 1"  92.0
‘330 c _‘ i'.'v 95,0

_ The-rcfreshed oil is very similar to the fresh oil However less low
boiling 6ils-are present because the low boiling oils, Whlch were vaporizeo
, during the operatién. cannot. be’ restored by removing the asphalt

Almost all of\the sulfur whlch had been adsorbed by the wash oil is now

present nt_in the asphaltio substances as shown by the following sulfur dbalance.

t

——
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7ifsulfur*content of the products involved

1. spent vash o:!.l 200 ¢ s

L’a-asphaltic suhstances 5, 10 % s

"7,3:7 refreshed wasn 0il - 0.94 % s

il fresh wash oil O 77 % s

“'Sulfur balance' St

»Inout: : ‘ , v X %ﬁ_ P
100 & & spent wash 0il with 2/0 sulfur '_ioo;'o’.
ﬁecovered- . i' » |

25, 3 g asphalt _with 5,108 § : 64.5

A 74 7 u refresheduoilﬁwith - 0. 350
.ftoral sulfur recovered E /§§;5'~

The asphaltic substances contain about 2/3 of the total sulfur content

‘ of the spent oil They contain almost the to§a1 sulfur whlch ‘has been absorbed

s by the recirnulating wash 011 The distribution of the sulfur between oil and
asphalt indi%ates that sulfur is more or less respon51ble for the formation of
the asPhaltic substances.' | ‘i . ‘

The separation of_the benzol soluble substances from the benzol insgiuble

ones showed equal sulfur. content of the ‘two classes of asphalt

IJJ

It vas now tried to reproduce the thickening of the -wash 0il in the labora—'
tory, 1. é fo produce asphaltic ‘substances in a fresh oil
It is known that creosote oils contain constitnents (mono - and pélyhydric
phenols) which easily will absord oxygen,. whereby high molecular compounds are -
formed,. . Hydrogen sulfide is likewlge easlly oxydized to sulfur and water by .-
© meansg of oxygen. .The elementery sulfur is an‘ective polymerizing agent, ‘Both

ingredients, oxygen as well as hydrogen sulfide are always present in coal gas,

The‘thlckening Qf the wash 0il will be slow at normal temneratures as well as

. due Yo the low: partial pressure. of. the reacting gaseou« agents———in order to

s
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t elevated temperature

Tai,*.‘ [ i 2@55_322_1 -:*f,{ g;'e:‘,m7f%‘"f’+7"' |

. At first the influence of oxygen at elevated and normal tempgrature was

e investigated éil samples of about 1/2 liter were: heateh in an oi bath to

the desired temperature. One sample was’ treated with inert.nitrog n in order

- to investigate the influence of the heating procedure "Another sample’ was

-

treated with oxygen and the third one with‘dxygen too,

thwith the;differeﬁc““}
that ‘Aron’ filings were added which were supposed to act as-a catalyst The i
velocity of the gas travelling through the oil was so low. that practically
- no vaporization of the oil took place. Ve ;: L |
The change of viscosity, the density and the asphalt content indicated the
4effect of the respective treatment ‘
The compositionﬂof the original oil wasvas follows;;”
| viecosithZOOC‘: ;l.SQOEV{-
:density, 2560‘: 1. le;i
asphalt contedt"'o 0% ’
- Golor and appearance' bright dark. greenish,yellow, without deposits.

The results are represented by. table, a)

- ’ Table a) Reactidﬁ*?émperaturea12039_‘

Kind of treat~ ~after . :
ment - . hours of = ! 12 24 36 48 T 72 -7
. Lo exposure ! ; _ - . i
: S |
- viscosity °B | 1,39 1.39 ' 1.39 P1.89 11,29 '1.40 1.0
Nitrogen demsity =~ 1,051 1,051 1,051 '1.051 "1.051 1.051 1,052
. s —. asphalt % { 0.3l . 0.37 0.3% 0.35 0.38 0.45 0.51
| . . : .
Oxygen _viscosity °B 1,43 1,46 :1.50 11.55 1.58 164  1.67 _
_ density 1,055 1,058 1.061 1,064 1.066 1.068 - 1.071
Y asphalt % ©2.65 4.79 6,21 '6.45 6,60 7.51  9.08
Oxygen £ viscosity °E 1,43 1.46 . 1.50 -1.55 1,57 1.61 1,64
*iron filings density - 1.055° 1,058 1.061 1,064} 1,066.1.068 ' 1.070
A " asphalt % 2.563. 5,11 '5.62 's.,85 | 5.86 -7.42 18,48




The represented figures 1ndicate that at an elevateL temperature (120 c )

: almost o change in the properties of the oil results, although the asphalt

}content is slightly inc ea ed :

The appearance of the oil did not change either

'_However, oxygen attacks the oil after & short period of time. The asphalt

ﬁ’content increases very'rapidly whereby viscosity and density are. sllghtly.r'
_‘raised In addition "Some asphalt was dey osited on the walls of the reaction X

r’vessel which is not included in the reprgsented analytical figures, Consideru

t he hea& exchangers and stripping column have no” deleterious effect on the

t.r\ ™

.ing those deposifsﬁ the astual~aspha1t content of. the trsated oil would be ‘

'2 - 3% higher. The addition of iron filings did not speed up the asphalt

formation which indicates that the steel tubes or. cast iron bubble caps of -

'quality of the wash oil

Since wash oil and gas are brought to an 1ntimate contact during their

pasggge;throug&rthe sorubber at normal temperatures of about 20 - 25 G. the

"ﬂinfluence of oxygen on the asphalt formation at roon temperature was therefbre

i

: investigated The result of the experiments_is rEpresented by table b,)

a. repeated treatment,nf—the a'

- Table b) ' Reaction Temperature 20 - 25 c

Kind of after ' o -

treatment hours of - 24 48 72 %6 | 120 144
' *  exposure . L
: L v o R T , ) T
Oxygen - ¥iscosity E . 1.35 1,37 1.38" 1,38 1,38 1,38
" density 1052 1,052 1,051 1.052 1.054 1.058
asphalt % - 0.05 0.12 .0,18 0.21 0.52° 0,82

The experiments indicate that e¥8n at normal temperature oxygen produces
asphaltic substauces in the wash oil

" The asphalt content of the spent wash 01l was as high as 25,34, while the

[
.regenerated 01l was free from asphalt. It had now to be investigated whether




asghaltiﬁ»substnnces-

- lwith oxygen at 120 c.

o e”"l 0 ‘.; 0 P-, :
_ty &t 20 c-g-‘ 1 51 T ’:]‘ -

; g T R I R
,dens‘ty at’20‘C’ T '13064 PR TR R
,_,aspv ltioontent "5 'hO;O% e -_;;i‘

Table c) r‘pnesents the results o* the exoeriment

S ;f ‘,g' Table c) Reactlon temperature 120 C

Kindfof_ : }after : v R L . w
treatnent hours of Ww.-24 - 48 =72 96. . 120 144
. L enmmue”' T | . R,

S L R = e . e
e Tz " e — ;
Oxygen - - viscosity 3 1,57 1.62 1, 67 1.69 1,72 1,76
. . density 1,065 1.070 1. 075 1.075. ;1,076 1,078
6.32  7.10— 7.53

- asphalt & - ?.‘48 ~ 5.52 s.78 -

The obtained results indicate that a freshed oil is ega1n able to»

A

form aspheltic substances if subjected to a repeated treatment w1th oxygen

Although the asohalt formation is not as rapid as before, the wash 01l still

contains substances which—are thickened under the influence—of cxygen d‘y”~‘

.The: results of the tests show that oxygen et elevated and normel tempera~
tures is responsible for the formation of asnhalt, which increases the viscoslt;_
and the density of the wash oil, w: L o IR {,';

-Since 1t is well known that elementery sulfur sometimes exercises poly—
merizing effects and that hydrogen sulflde which 1s always present in the eoal

: gas is easily oxidized to elementary sulfur, the simultaneous effect of .
elementary sulfur was adnized to the oil and’ the oxygen treatment was repeated..

. Y

The results of the experiments are represented by the attached disgram No, 1.



i”Test

Densxty :
Asphalt content

L ARy
o e T 3 b

‘ Temperature 120 C

~5Kindnof Cafter e AR e e S

treatment . hoursiof T 12 . g4 igzg B o *72 L 84
T exposure . ) IR [T : PRI
Lo vise E T 1 49 1:40°1.40.°.1,40 1.42 1.41 “1.4m
: Nltrogen ..densitx;v 1:057 - 1.057 1,057 1,057 1,057 1.058 1.0s9'
—# 1f-sulfur.  asphal€ % 0.54.. 0.66 0.77 0.84 0.87 0.83 1,02 -
Oxygen: - -ovise. B 1,46 151 1.50. 1.60. 1.61 1_52 163
,4 1% sulfur -~ density’ 1. 062 1.066 1 .070 1,070 1.0m1 1.072. ] ,073. -
ewww-¢%mwﬁlemg5mwm~ew B30T &migm
Oxygen viscy B - . ','1.51 1 54 1,60 1,62 41 64 1,65

Pk

1
1% sulfur. ,densigy. 1
3

44
_su. 5 _ -062° 1,067 1.069 1.070 1. o71 IR K
Fe' filings ‘* asphalt % 3,87 %9 1.073 1,077

- 6.78 8,05 - g,12 1 8.58 862 9.48

C_gpezing the figures w1th those of testmrun Yo, 1 1t 1s ev1dent that no»

_fundamentelvdifference—of the asphelt*formation was obqerved when 1%- elementary
sulfur was admixed to the oil Although the asphalt content of the n1trogen
treated sample is somewhat higher, the difference is not 50 1arge as to indicate
an important influence of the admixed elementary sulfur The same conclusions
may be drawn from the oxygen treatment without or with an. additional admixture C

.of iron filings, althouzh the asphalt fnrmation is a little faster in the begin—
ning of the experiments than before )

N

Diagram No, II represents the results of the experiments -and shows very

'

1nstructively that elenentarv sulfur exercises only a slight influence con the

formation of as phalt
The coke oven gas which is pﬂseed through the benzol scrubbers contains
besides emell anounts of oxygen, more or less hydrogen aulfido. Gas analyses
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1ndicate that the wash

absorbs oxygen as well es hydrogen sulfide.; Since the preceding experiments

illustrate the inzluence of the oxygen on the asphalt formation 1t 1s now :: ffj;y?

necessary t04invest1gate the effect of hydrogen sulfide alone or 1n combination

with oxygen« A Ty

R . : RIS S N
Test run 3- Influence of hydrogen sulfide without or 1n combina%ion with
\xygen on the formation of aSphalt
,‘ Properties of the employed oil.
Vlscosity at 20° C‘- 1,89 °E Vf ‘T;‘
Density lv“k~*'- =1 051 |
Asphalt content S | 0 Op
Y_Nelu The oil was treated with. pure hydrogen sulf1de for 120 hours applyh
ing a temperature of 120° c. - R L ‘
The-treated oll had ‘
T a viscosity of 1, 46 E

an asphalt oontent of -0, 904 i

Hydrogen sulfide has only a very slight tendency to form espﬁalt, which 18
almost equal to the influence of nitrogen in the presence of a small per-

‘ centage of elementary sulfur

s

D). The following table represents the_influence of hydrogen sulfide

in combination with oxygen on the asphﬂlt formation at temoerature;of either

'

120 C or 20 - 25 C

“Klnd of . after . ;
treatment “ hours. of b )
: exposure 24 48 72 96 - 120 144
Oxygen S vise,’F 1,47 1 1 .
! . . .56 1,60 1, 1.64
hydrogen . density 1.059 1,064 1.069 1 .72 1 ggs 1.076
Sulfide at 120°% " _esphalt 4 4,36 g 19 - 7.8¢ 800 834 N
Oxygen £ - vise,°B 1 49 141 1,48 1,45 1.5 1,46
hydrogen density = 1,049 1,056 1. 085 1,071 1,073 1,074
sulfide at’20 ~25° ¢ nsphalt % 0.07 0.25 1,76 1,88 2,14 2,48

10



e K,
changed from greenoshf—yellow to broun and black and a pltch 11ke deposit

,'was formed at the walls of’the glass vessel Slnce it was 1mposolble to . :

‘determlneﬂexactly those depos1ts the actual asphalt content of the oil is

supposed to geyaflittle hlgher then llSted, When applying a reaction temoera—

”Ature of 120 C the increase of the asphalt content 1s 51milar to that when the
,_oil was treated w1th oxygen. However, there is a greet difference when the

oil was treated at normal temoeratures After a. treating time of 72 hourswjf

»the asphaltscontent of the oil was . 4 - 5 tlmes as high as when oxygen alone':

“was employed. Since gaseous hydrogen sulf1de had almoet no effect the con-'

5

clusion can. be drawn that the sulfur in statu nascendi originatlng from the

I

ﬁreaction “of" hydrogen sulfide with oxygen 1s responsible for the rapid asphalt‘

formation. o St : . - g;* R oL

The results of the exneriments are renresented by d1agram No. IITI, A

: S
comnarison of the curves Nos. 3 and 4 shows very instructively the 1nflu~ﬁ;ﬂ
ence of the comblned oxygen - hydrogen sulfide treatment on the asphalt® "

formation in wash oil py
-The preceding experiments show the effect of oxygen and/or hydrogen

""""" |
'sulflde on the asohalt formation of creosote 01l whereby temoeratures of

either 120 C. or 20 .~ 25 C-were applied As mey be expected a more_ rapidzmphﬂt
formation takes place at higher temperatures
¢However, during practical operation of a light oll recovery system the - -
" absorption of the light 0il vapors is carried out at temperatures bf 20 - 25 ¢

e ——
whereas the enrichec oil during its passage through the follew1ng stripping

'

system 1s heated to 150 - 200° C Esoecxally when led through the heat ex-

ch“naers, the oil is slowly hcated whereby the absorbed oxygen and hydrogen‘

sulfide 1s expelled It wae therefore necessary to- try to_reproduce the‘

commercial ooeration by laboratory tests,

=11




» Tﬂe oil,wasvsubgected to a treatment with oxygen and hydrogen sulfide W:
for approxim;tely 30 minutes and subsequently heated to 200 c: for e short ‘
perlod;of time, using a reflux condenser,_bAfter every three completed cycles..l’
‘a sample was. drawn and tested as before B _',‘ -:v' M

Propertles of the applied wash oil

Vlscosity at 200 1 395

Density at 20 2”17' ‘ 1,05; _' T
Asphalt content ',l*""O 0%

The following table contains the results of the. exnerlments

,,,,, A |

Oil x times processed :~3' 6 _' 91’ '12~v:,“115' 18 S-S 4 G ZQW' 
T Viscosity® ® T S ST les Lm 1
Density - ) 052 1.052 1 085 1,057 1. 059 1,062 1,087 1.074
Asphalt § 0,20 0.46 ,o.sv 103 190 2.62  d.os 5.0

Tne obtained figures show that the asohalt content rlses very qulckly

under a ‘combined cold —Viarm treatment with' oxygen and hydrogen sulfide.

'

Diagram No, IV represents the results of “the exoeriment _— B

It is evident that the highly reactive constituents which are;resent

in the wash oil are respons1ble for the formation of asphaltic ubstances
Removing such typve of sub tances by a trcatment with sulfuric acid and caustic
should effect a decreaslng asphalt formation

The fresh wash 011 was twice treated with lp concentrated sulfuric acid

5 - 15°C ana e 15 ~ 2u O respectively and neutralized by means of 20%

caustic soda.

12
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Employed . T :7 -’-: ’1'sﬁdff' 0 iT
losses due. to acld. e SR
e treatment BT O G - e 14,20
: ylosses due to caustié e i | : \‘—
.. isoda treatment R :1.5
*’yleld of reflnzd oll i 6 TE ;225
: Propertles of the reflned oil' .?7;
i v1scosity at 20 G _’ 1,20 E o
_-density at 20% = ,_»1.04ew;
v asphaltl ,:“_‘ ‘ .vtf. fD;O%,’,
. - Boiling analys1s;'i . ‘;“
- Boilingap01nt ' ';2ééoclx
,.f_eso ¢ 10.0 % vol.
260 0 == 40,0 '"_
— o
R7O M T T ele on
280 _ oo
20 87.0 '"_ 
ot igg W
g0 v _m_ni94.o "
a20 v 96,0
Test run 5 "”" -

The §¢fined 0Ll was treated w1th oxygen at 120 C. The‘rgsults of the

experiments. are raoresented by the following table. ! - -
Kind of } after
" trcatment .- hours of . . el
exposure 24 48 72 . og A20 7 144
Oxygen_ Cvise.’E  1.3¢ 1,33 1.35  Lag. .37  1,®
at 120 c+ density - 1,0511;048 1.053 1,051 1.051 - 1,052

asphalt & 0,21 0,87 1.25 1.54 1,90 2,56

1



S
riginalgdilﬁ

'f a_“erltwenty hours of_exposure containedkalready"4;?9%iasghalt, t e;refined

j 011 contalns but 0. 21% after an equal period of exposure'iafter 72 hours the

"respect1ve figures are 7 51 and l 25% Reflning a’ ereosote wash oil by means

: of acld and caustic will greatly extend ‘the useful llfe of the oil. Dlagram
No. V represents the results of the experiment, whereas diagram Nb. VI com—

pares the asphalt formation of the refined oil with that of the crude one,

Summary and conolusions. . SR
R : L

Analytical determinations showed that a spent creosote wash oil con- e
.tains ‘more ‘sulfur than a fresh one. Almost all of ‘the absorbed sulfur is

F'present in the asphaltic substances of the spent oil Numerous experiments s

- were carried out “in- order to” investigate the thiokening process‘of»the ereosot\

' wash oil Oxygen effects a strong asphalt formation, whereas hydrogen sulfide
result:idniajslouly increase of the asphalt content The formation of asphalt>
is accelerated by a_cembined attack of oxygen and hydrogen sulfide. Reactive -
- and unsaturated compounds of the creosote oil are respénslble for the thicken—

!Alug process - The useful life of a creoste oil can be extended by removing

1ts reaitlve-compounds by means of acid and caustic,A Due to the mostly

I B
i 1nev1tab1e presence of hydrogen sulfide in cot 1 gas, the oxygen content

of the gas should be kept at. a minimum. Should & dry box desulfurization sys—
tem be installed prior to the light oil recovery‘s?stem the necessary oxygen
admixture to the gas mst be carefully supervised in order to maintain the

» lowest oxygen concentration possible in the gas, The utilization of a wet
sulfur extracting system whlch does not need any admixture of oxygen is
preferable, Modern coke oven plents extract somet:mes ‘the light oil from
the comnressed coal gas which has been oartly liberated from hydrogen sulfide

prior to the light oil extraction, If such a procedure is us$d the oxygen

{

14



pressure of the gas the partlal pressure vof the exce551ve oxygen 1s raised ;

‘ too. uence 1ncreasing the probablllty of an accelerated formatlon of asphalticf'

'r

.' substances I3 should be pointed out that bes:Ldes oxygen Pnd hydrogen sulfide_ 3
B stlll other components of the gas are able to form asphaltlc su'bstances,
v':'however analyses of the asphaltic materlal 1ndica.te that hydrogen sulfide
' 1n combmation w1th oxygen is one of the main sources of the formation of

asphalt o |

Dr, Walter H. Oppelt

Washington, D. ¢,

~ June 24, 1947

15
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