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INTRODUCTION A 2864

~ Through Professor Zerbe we obtained a description of the woy in
which the Rhenenia used the chromatographic analyticel method in determining
the resin ocontent.

|

In order to become a‘oquaint.edA with the procedurs of the Rhenania,
the resin content of a Balik Pepen oil (TMC 6396) was detormined orecisely
according to directions.

A semple of Freital Endvolt oil was also investigated in tho hove
that 4ifferences between Bndvolt oils could be establighed by mezns of these
experiments.

SUMMARY OF THE INVESTIGATION

_ A medimm heavy mechine oil from Balik Papan (™C 6396) was tronted
according to the directions of the Rhenenia: 10,00 g of oil dissolved in
20 oo erozatic-free bmsine 60/80 wes filtered through a column of €0 g
Pulleris earth covered with 20 g of slumine, According to directions, the
earth was rinsed with pure petrolem ether until the first of the colored
gones which mved domward had pearly reached the bottom of the colum.
However, the colum of Fuller's earth showed no rings. Therefore, we dectded
to rinee with 500 cc aromatic-fres benzine /80, end to determine the oll
content of the last rinsings. The yleld was 440 cc filtrate of which the last
100 cc contained 0.015 g oil snd the next to the last 0.0%1 g oil, The
alwmina was extracted twice with 100 ec methanol-chloroform (30:70 by
volume) and the Puller's earth six times. The total extracts ylelded
0,385 g resins.

fwo ¢xperiments were undertaken with Freital Endwolt oll to
determine what possibilities chromatographic anelyeis offered in the investige-
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tion of lube oils,

In the first test 10,00 g Freitel Endvolt oil wes filtered
through & column of 60 g Fuller's earth covered with 20 g alumina alter
1% hed been dissolved in 20 cc aromatic-free benzine 60/80.

At @ pressure of 10 cm Hg about seven hours were required to
infiltesie the colum. In view of this slow flow only 100 cc of aromeii :
free benzine 61/80 was used for rinsing. 4.94 gof oil was racovered fro. .o
sagli amount of filtrate. The oil snalyzed 96.5 per cent as unsaponiiial-ty
according to tae method of Spitz and Hinig. The column of Fulloerts errif
showed uo rings. The alumina was extracted twice with 100 c¢ mathanol
chlsroform {30170 by volume) and yielded 0.15 g viscous oll. Taes coluin
of fulier s earth was divided into two equel parts., The hxzlvas were ex
tricted: Lires bimes with 100 cc methanol-chloroform, Thae upoer pret i €
L.47 o oil of mhich 33.5 per cent wes not saponifisble, and tha bottom oort

(=)

2.2) g oil which 56.6 per cent wes not saponifiable. :

[ETS I
AEAY

In the second test 9.99 g Freitel Endwolt oil was dissolvad in
£) cc aromatic.-free benzine 60/80 and filtered through & colum of €0 g
wullec 5 earth covered vith 20 g elumina. Two and a helf hours wera
ceqaired to Infiltrete the colwm; the solution then just filled the pore
space. This wes washed out-with 500 cc aromatic--free benzine 60/80. From
tne filtrate 7.44 g oil were obtained of which 82.3 per cent wes not soont
gble. The column showed no rings. The quertz lamp made by Hanau and uz<d fov
this analysis showed no differences. The upper 38 mm of the Fuller's warti:
fluoresced less than the remaining 105 om. These two portions of the Fuil:.. .
carth end the layer of alumina were treated individuelly by Soxlet extroehinn
wAth methanol.chloroform (30:70 purts by volume).

0.10 g of vary viscous oil were recovered from the alumina; froa fr=
dark part of the colum of Fuller's earth 0,40 g oil end 1.74 g oil frow i«
part which fluoresced. The non-saponifiable part of the latter oil wes fous 3
to be 8.8 per cent., By drawing fibers with the help of a pencll the lrnross . on
was obtained that the oil from the upper darker part of the column was mor:
vissous and ths oil from the fluorescing part more gunlike. It was observed by
evaporating the oils that the product from the dark part of the column would
gelatinizee.

CONCLUSIONS

Neither Balik Papsn or Freital Endvolt oil showed any rings in the
column in daylight. Upon jlluminating with ultraviolet light Freital Frdvolt
o1l showed a clearly distinguishable dark end fluoreseing part in the column

of FMuller’s earth,

It is difficult to determine how long to continue washing out the
colum when no rings appear. One may, of course, continue washing out until
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the filtrate contains less thsn a certain percentage of oil, However, the
determination of resin content then depends very much on circumstences.
It 1s elmpler to prescribe a definite emount of washing fluid.

In view of the importence of i:éaauring irmediately the synthetic
Bright Stotks it will be doternined whether differences between thess Bright
Stocks ad Penna Bright Stocks will be revecled in chromatographical anslysis.

Jenuery 1945
XNTRODUCEION
k The previous report deseribed how the Fuller!s earth colum showed
adark end fluorescing part when irradiated with ultraviolet light in the
experiments with Freital Endvolt oil. The extract of the dark (upper) part

of the colum, which was supposed to contain the most strongly edsorbed
components, was examined more closely. - ‘ .

In two teste Pauna Bright Stock (TC 364) was chromatographized with
the purpose to compars a Synthotic Bright Stock with this later.

SUMMARY OF THE INVESTIGATION

Pr. Leendertse was asked to make en slementary analyeis of the
frection of Freital Endvolt oil extracted from the dark part of the coluwm
of Fullerts earth.

In view of the smell sample available (3520 mg) he mede & determination
of the O, H, 8, and § content by microselytical methods. He followed the
method of Pregl for C and H, the micro-method of Carius for 8, md the micro-
method of Dumes for N. Enough moterlal remained after this to determine C
"end H by our "precise® macro method.

2370

‘The following results wer? obtaineds

3¢ 2H £s

77.7 11,6 0.3 0.9
dmethoa (77, g na b 094
macro-method 77.2 1.6 - -

After the macro enelyels was nade, it was found thet a vhite residue re-
pained after combustion amd that the combustion tube also showed a white deposit.
The residue in the combustion crucible wes sbout 0.8 per cent of the initial
materiel and the deposit estimated at least twice this emount. However, the de-

sit in the tube could not be dotermined due to the construction of the apoaratus.
go part not bumed is doubtless of inorgenic origin.

C, B, H, end S together secomnt for more than €0 per cent. The romain.
ing 10 per cnt 18 mostly O with emaller amountse of other slements, for axauplo
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P and K. In the preparation of Endvolt oil, one-third rape seed oil

is used, which contains sbout 10 per cent oxygen. The sulfur content of
a sanple of rape seedoil for Freitel was 0.05 per cent, and of the minerel
o1l used in the preperation of Endvolt oil 0.20 per cent.

The nitrogen content of the extract particularly shows thet = 287
impurities of the rape seed oil were concentrated in the dsrk upper vart of
the colum. The impurites are, in part, protelas, mucins, phosphates.

In teo experiments 10.00 g Penna Bright Stocik (TMC 364) were
dissolved in 20 ce arometic-free bengine, and filtered through a column of
60 g Fullers earth coversd with 20 g alumina, In both cases it was rinsed
with OO cc of avomatic-free bemzine 60/80. The Fuller’s eerth colum
becane brighter on top during this washing out process. The grey ring
geparated into & reddish-brown slow-moving part and & grey more rapidly
moving part as it proceeded downward. ,

In the first trial when sll the washing fluid ves used sboub
38 mn of the Fuller’s earth regained its bright color, below which gbout
10 mn was reddish-brown which agein merged into the grey ring below that.

In the second trial.énly sbout 8 mm of the Fuller's earth became
bright again snd about 4 mm reddish bromn. Thus, the rings separatad more

glowly in the second triede. - -

However, the per cent resins wes nearly the same inv' the. two cases,
namely 2.59 end 2.22 per cent.

: It should be noted that the washing fluid remained colored for a.
long time in contrast to that observed with Balik Papan oil. In the case’
of the medlum heavy machine oil from Balik Pepan previously used the filtrste soon
beceme colorless, and at the seme time reteined very 1littls oil, es-was shom
by eveporating. It would be desirebls to collect fractions of a Bright Stock
filtrate and to test whether the oil would be washed out of the Fuller's earth
colum less rapidly then with Belik Papen oil.

CONCLUSIONS

Bedium weight machine oil from Balik Papan end L.C.T. Penna Bright

Stock behave decidedly differently in chromatographical anelysis. The resinous
components appear to be edsorbed much more strongly in the case of Balik Pepan

oil.

PLANS FOR FURTHER WO

' A synthetic Bright Stock will be investigated for comparison with
Penna Bright Stock. The separation of the oils in successively collected

filtrates will be investigated.
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February 1948

INTRODUCTION

Woen chromatographical investigation of minerel ails is mede
according to the specifications of Rhemanie 10 g of oil dissolved in
20 cc aromatic-free benzine is filtered through a colum of & g Fuller’s
earth over which is placed 20 g of Algdg. This is followed by washing
with arometic-free benzine. In the tests described below the filtrate
was collected in small fractions end the solvent bolled off, after which
the index of refraction wes determined. In this way one Penna Bright
Stock and one synthetic Bright Stock were investigated.

- 2886

 SUMMARY OF THE INVESTIGATION

10,02 g of Penna Bright Stock (TMC 364) dissolved in 20 cc
aronatic-free bengine 60/80 was filtered through a colum of 60 g Fuller's
earth covered with 20 g of Al,Os. Following this 00 cc of aromatic-fres
bensine 60/80 was used for washing. O0ils which showed a hlue fluorescence
wnder ultraviolet radiation in solution also showed blue fluorescence in
the Fuller?s eerth colum. This fluorescence venished rather rapldly upon
washing with aromatic-free bensine. The fluorescence had practicelly dis-
sppeared after 130 cc filtrate was eollected. The upper layer (é_ 1 cn)
of Fuller's earth was bright again end underneath thaet the colum was more
greylsh. However, various rings werenot formed as was the cese in a
previous test on this base material,

The filtrate was collected in various fractions given in the
table below. The weight of the oil left upon boiling down the filtrate
is in the second,and the index of refraction of this oil in the third colum.

Pepna Bright Stock (mC 364) -

Filtrate - _0il ngj
10 cc 0.83 g 1.4891
10 1,19 1.4913
10 1.69 1.4897
20 . 2.81 1.4908
20 1,67 1.4940
30 1.23 1,4987
50 0.43 1.5030

100 0,028 '
250 0.023

Extract (Chloro~ 0.238

form-methenol) :

The index of refraction of the consecutive fractions does not 2886
increase regularly but shows a meximum in the second fraction. This
peximum was found again upon repeating the test.
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Penna Bright Stock (TMC 364)

Filtrate 0il nﬁo
10 1.14 1,489
10 1,32 1.,4915
10 1.68 1.4907
10 10 ?7 . 19 4909
10 1.45 1.4911
10 ~ 1,01 1.4926
20 1.10 ‘ 1.4962
20 0.28 1,5001

Synthetic Bright Stock was then tested for comparison with
Penna Bright Stock (TMC 8225). 10.00 g of this oil was dissolved in 20 co
aromatic-free benzine 60/80 and filtered through 60 g Fulleris earth and
20 g Al0;. Then the column was washed with 500 cc aronmatic-free benzine,
due to wh?ch the column soon regained its bright color. The fluorescence
was much wesker then with Pemna Bright Stock.

Synthetic Bright Stock {(TNC 8225)

Filtrate 0il o0
10 1.23 1.4788
10 1,52 1,4790
10 1.50 1.4791
10 1.26 1.4791
10 1.04 1.479%
10 0,71 1.4795
20 1.1 1.4799
20 .. 0,37 1.4804
100 0,13 1.4876
Remainder . 0,08
Extract (Chloro-
form-methanol) 0.87 1,4926

In the accompenying diagram (5730-B4) the index of refraction of
oil from the collected fractions of filtrate is given as a function of the
welght for Pemna Bright Stock and synthetic Bright Stock. The index of
refraction of the fractions of synthetic oil are much lower end do not increase
as rapidly as that of the fractions of Penna oil. The part of the oil
remeining in the column after washing with aromatic-free benzine ie appreciably
greater with synthetic oil than with Pemna Bright Stock.

CONCLUSIONS 2937

The index of refraction was determined for successive fractions of
filtrate of two oils. With Penna Bright Stock the index of refraction showed
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a maximun value in the second fraction, wheress it increased graduslly when
synthetic Bright Stock was used. '

PLANS. FOR FURTHER 'invssnsmou

fn investigation will be made to see if the maxima in Penna Bright
Stock also occurs when conditions are chenged, for example, when more
Fuller’s earth £ ALz or a more dllute solution is used.

March 194%

INTRODUCTION " 2901

In the previous report was described how Penna Bright Stock wes
separated into a number of fractions when the oil was diluted with benzine
and filtered through a column of Fuller's earth LL which was washed with
benzine. The index of refraction was determined for the oil remeining
after the solvent was evaporated in each fraction collected. For further
work it wee recommended to teke enough oil so that more properties could
be determined from the fractions, i.e. ring enalyses could be carried out.
Bafore initiating this inclusive work one must imow whether the ssperetion
into fractions is accomplished in-the most ‘of fective memner. For this purpose
a comparison of various earths is necessary; thus this was started at this

time.

For 2 rapid preliminery éstimete of edsorbing earths, .the smownt
of higher hydrocarbons adsorbed from benzine solution wes teken as a messurs
of i1ts effectiveness. Enough octedecylbenzene was dissolved in aromatic-
free bemzine until the solution contained 0.020 g per cc. R0 cc of this .
solution was edded to 40 g of earth. After sheking, this mixture wes filter-
ed over glass and the concentration of the filtered solution determined
by welghing after it was boiled down.

Fullerts earth LL end a Floride esrth wers compared both directly
and after heating to %00 C for helf an hour. The Florida esrth was powdersd

by the heat treatment.

Octadecylbenzene i'g solution

‘before adding  after edding
to_earth g/cc  lo earth glce

Fuller’s earth Lk . 0.0200 0.019%
after 1/2 hr. heating at 300 C 0,0200 0.0184

Florida esrth TMC 267 0.0200 0.0196
powdersd end after 1/2 hr. 0.0200 0,01%9 .

heating at 300 C
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The Fullerts earth LL from Rhenania end the powdered Florida
earth THC 267 heated for half an hour at 500 0 were compared further by
filtering Penna Bright Stock THC 364 through them, Instead of 10 g oil,
as wes used in previous tests, 6 g oil in 20 cc aromatic-fres benzine 60/80
was filtered through 60 g of earth. In the test with Fuller's earth 20 g
Alzos was also placed ebove the earth,

Penna Bright Stock filtored throush \ 2908
Fuller's earth LL

Piltrate 011 nf
10 1.119 g 1,486l
0 1,069 1,4888
10 1,002 1.4918
10 0.888 1,494
10 . 0,548 1,497
10 0.241 1.5042
20 0,066 1,5840
20 = 0.016 -

a B Stock filtered throum

Floride earth
Filtrate 0il nﬁo
10 0.256 g 1.4783
10 0.261 1.4815
10 0.274 1.4841
10 0,289 1.4843
10 0.351 1,4844
10 0.377 1.4846
20 0,801 1.4849
20 0.779 1.4840
5 0.472 1,4872
100 0.088 . 1,5066
250 0,078 1.5072
Filtrate . -
(Chloroform-methenol) .

The index of refraction isﬁalotted against the yield in the
diegran. The index of refraction, njj’, of several aromatics and naphthenest
are shown in the seme diagrem as a fimction of the number of C atoms.

CONCLUSIONS
It is concluded from the tests with octadecylbenzene that the

¥ Mikeska, Ind. Eng. Chem. 28, 970, (1936)
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effect of Florida earth as adsorbent is many times greater then that of

~ Fuller's earth LL. The effectiveness of the Florida earth is also seen from the
measurenents on Penne Bright Stock. It is observed in the latter measurements
that the index of refraction remains aepproximately the same for the third

to eighth fraction o that & sort of plateau is formed. .

PLANS TOR FURTHER WORK

To uee Florida earth as adsorbent for a narrow fraction of Penne
go that differences in nolewlar welght plays practically no part.

May 1945 C 2958
A. DETERVINATION OF THE ACTIVITY OF TERRANA AND ALUMIRA

INTRODUCTION

To judge the activity of Terrana and of aluminae the amount of
octadecylbenzene which was adsorbed by these powders from solution in arematic-
free €60/80 benzine was determined, as was done previously for Fuller's earth LL
and Florida earth,

SUMMARY OF THE INVESTIGATION

. In order to determine the activity of Terrana end alumina emough
octadecylbenzene wes dissolved aromatic-free benzine to meke 0,020 g/ec
solution. 80 cc of this solution wap added to 40 g of powder. After sheking,
it was filtered over glass and the concentration of the filtrate determined by
welghing the boiled off residue. :

: The following wers tested:t Terrana untreated, Terrana after heating
to 500 ¢ for half en hour, end alumina after heating to 800 € for half ean
hour. The results are shown in the table below together with previous measure-
ments when Fuller®s earth LL and Florida earth were used.

Octedecylbenzene in_solution

. Before After . Adsorbed
treatnent treatment  per gram
&/co with earth ~  earth
. glec

Fulleris earth LL 0,0200 0.0193 0.0014
after 1/2 hr. at 500 C " 0.0184 0.0032
Florida earth TMC 267 n 0.0196 0,0008
powdered after 1/2 hr. at
300 C U 0.0139 0.0122
Terrana TC 55611 ' n 0.0148 0.0108
after 1/2 hr, at 300 0 " 0.0116 0.0168

Alumina after 1/2 hr. at 800 C n 0.0166 0.0068
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The water content of Fullerfs earth LL was found to be 8.9 per
cent after heating at 120 C until it reached a constent weight. In the seme
way the water content of Terrana (MMC 5611) was found to be 12,8 per cent.

The surface of the powder after heating to 200 C was determined
by Mr. W. P. ven Oort by mesns of ges adsorption. For Fullerfs earth LL it
was found to be 32 x 104 cn? per gram, for Floriga earth 90 x 104 en® per
gram, wheress previously a value of 189 % 104 cm® per gram for Terrane
end 80 x 10% per gram for alumina which hed been treated in sbout the seme
way bad been established. 2059

CONCLUSIONS

‘The quantitj of adsorbed octadecylbenzene per gram is aporoximately
proportional to the surface.

B. SEPARATION OF MINERAL OTLS INTO FRACTIONS

INTRODUCTION

¥e have applied the tests with activated Florida earth THC 267,
as mentioned in the report of March 1943, to the further separation of the
fractions of mineral oils. One Penna fraction and the same oil efter hydro-
genation were investigated with a view toward getting an idea on the selectivity
with reference to aromatics, end naphthenes respectively. '

SOMMARY OF THE INVESTIGATION

Two oils were used in the experiment which belonged to the coliection
of characteristic oil fractions of Dr. J. J. Leendertse, namely the narrow
Penne fraction P IV (10.16 ¢S at 100 F and 2,62 ¢S at 210 F) and the same oil
after hydrogemation.

In thess tests 4,89 end 5.00 g oil respectively were dissolved in
20 cc pentens and percolated through e column of 60 g of powder. The Floride
earth had been heated for half an hour et 200 C. The column was washed out
afterwaerds with pentane.

Penna IV filtered through Florida earth

20 Time of rise
Filtrate 0ii -Bp.. —in paper _
10 0.845 g 1.4640 2000 sec.
10 1.113 31,4580 2140
10 0,822 1.4556 2420
10 0.461 1.4578 - 2460
10 0.528 1.4593 2485
10 ‘ 0,287 1.4613 2500
10 0.275 < 1,4658 2540
10 0.167 - 1.4718 3060
10 0.204 1.4834"

10 0.046 T 1,5128 T 4530
. ' (Continued)
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Penpe IV filtered through Florida earth (Continued)
i e of rise

Filtrate 0iL ' gﬁg in_paner
25 0,079 1.5248 12,200
7% : 0.087 1.5364

100 0.048 1,5426
Extract (Chloro- _ .
form-methanol) 0.257 1,56
Hydrogenated Penna VI, filtered through Florida earth 2940
Time of rise ‘

Filtrate 01l nﬁ? _ ___1In paper
10 1,305 g 1.4594 2150
10 o121 1.4603 2340
10 T 1016 1,4602 2180
10 0.514 1.4602 2060
10 0.283 1.4602 2340
10 0.221 1.4600 ' 2350
10 0.178 1,4600 2250
10 0,165 1.4610 2700
20 0.054 Solid

200 1,005

Extract (Chloro- Traces

form-methanol)

: In the accompanying diagram No. 5776-B4 the index of refraction
of both oils is plotted as a function of the yield, The index of refraction
chenges rapidly for the non-hydrogenated, but hardly at all for the hydrogenated
Pemne IV, which indicates low selectivity of the Florida earth used for
naphthenes. This is also seen clearly when one considers the visocisty.

In the above table is given the time required for the oil to rise
from 2 to 4 em mark (above the surface) in & filfer paper SS 595 strio 1 em
wide when the bottom of the strip 48 in the oil, This time is proportional
to the viscosity end obviously in addition dependent on the surface tenslon.
Great differences in the time of rise, a8 is the case of non-hydrogenated
Penna IV, indicete great differences in viscosity. Such order of differences
do not occur 1in the case of the hydrogenated Penna IV whereas the great
differences in viscosity between mono- and polycylcic aromatics upon hydro~
genation is established.

The fractions 1, 2 and 3 obtained from Penna IV wera combined,
after the index of refraction and time of rise had been determined, to make
semple 43/1645; the fractions 4, 5, 6 and 7 to meke sample 43/1646, The
two semples were delivered to Dr. J. J. Leendertge for analyses. The report
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on these snelyses follow:

| Anslysis

Since we were dealing with small samples (3 emd 1 ce respectively)
we considered it necessary to develop special enalytical techniques for
some determinations. o

Busides the ring analysis according to Sundry Methods Book E 18
(determination of np, the specific gravity, molecular weight and aniline
point) measurements were also carried out on dispersion and a precise
elementary =analysis made. '

Greater certainty on the aromatic content could be obtained by
carrying out the latter two measurements memtioned than could be obtained
alone with ring analysis.

294)

Procedure

The index of refrection and dispersion are determined by means
of a Pulfrich refractometer (20 C). For determining the specific gravity,
we used a pycnometer of 1 cc capacity specially constructed for this ourpose;
the precision atteinable with this apoaratus was ebout 0.0003.

For determining the aniline point en apparatus was used which
gave satisfactory results when filled with 0.2-0.3 cc of the test oil.

_ o The molecular weight was determined ebullioscopically with benzene
as solvent. Deviating from the usual procedure, however, only one point

was determined on the concentration-molecular weight curve beceuse of the

amount of substence available, and that at low concentrations (rise in boil-

ing point about 0.1 C). Experience showed that the values obteined in

this way in general agreed with the molecular weights determined in the

usual way by infinite dilution to within 1-2 per cent.

The precise elementary enelysis was carried out in the menner
usual for this case (hydrogen dependable to ebout 0,03 per cent). Befors
the actual investigation both semples were treated with sulphuric acid _
and . formaldehyde to test for aromatics.

Experimentel Conditions

The experimental conditions for the determinations and the com-
bined results obtained are recorded in Table I. The data on the P IV
fraction used in the chromatographical tests can also be found in this
table, the data on "P IV after hydrogenation” obtained after weak pre-
hydrogenation, end the deta efter hydrogenation on the products of complete

hydrogenation of P IV.

Mention should be made in this connection that the manner in

which the ring is combined was calculeted according to Method E 18 in

_ two ways, in the first place with the molecular weight obtained in the
determinations, end further with a molecular weight 15-18 units greater
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(given in parenthesis in the table). This is baged on the fact that the

_ diagram of Method E 18 1s based on the cryoscopic molecular weight determine-
tion by the depression of the freeszing point of naphthalene by 1.0 C.

The results of these determinations are higher for peraffin oils such as
Penna oil than those determined by infinite dilution found by the ebullio-

. seopic method. A difference of 15.18 points is acceptable for this P IV
fraction. As cen be seen from the table this mesns a difference of 12 per
cent in tho results of the percentags of G in aromatlc, nephthlenic end
paraffinic structure and & difference of 0.1 in the number of rings per
molecule. As & result of these facts end the wncertainty of the ring
enalyais 1t is difficult to know for sure whether or not one cen say that
aromatics are present in pample 43/1845, end whether there are eamy differences
in semples 4%/1646 end the original P IV fraction, especially since one

18 dealing with comparatively small aromatic contents.

The date for the specific dispersion and the hydrogen content 2043
are more certain on this point. The specific dispersions (x 104) are 99
and 102 respectively for samples 43/1645 end 1846, and therefore dofinitely
higher then the completely saturated Penna fraction (97). This points
toward the presenge of aromatics in sample 43/1645 slso. Since Pemna IV
ghows a specific-dispersion 110 after pre-hydrogenation with & real percent-
age of 7 per cent of € atoms in the aromatic structure (deduced from the -
hydrogen content before and after hydrogenation) the aromatic content of the
sample can be establigbed ab 1 and 3 per cent C respactively in the aromatic
structure. These figures will be verified by comparigon of the hydrogen
content end the specific refraction with the available data showing the
relation between hydrogen content and specific refroction of saturated mineral
oil fractions. That this comparison leads to real results is shown from
the result of P IV after pre-hydrogenation whare the aromatic content wes
avaluated at 6 to 7 per cent when 1t actuslly had'7 per cent (from hydrogen
content before snd after hydrogenation).

¢
CONCLUSIONS

The sample £3/1645, obtained in the chromatogrephicel investigation
of Penna fraction P IV, contains 1 o 2 per cent C atons in arometie structure,
and is as a whole somewhat less cyclle than the original substence.

The second pample {4%/1648) contains 3-4 per cent C atoms in sromatic
structure and sgrees in the overall cyclic cherscter with the original
substance. Nelther of the two products otherwise varies radically from a
medium monocyclic combiention.

PLANNED FORTHER INVESTIGATION:

Ve shall check how much octadecylbenzené:'-ia adgorbed by.a powder
from solutions of various concentrations.
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2044
Teble
Semple Semple P IV after P IV sfter
43/1845 4%/1646 pre-hydro-  hydro-
(Fractions (Fractions PIV  gemation  genstion
142734454647
ng’ 1,4577  1.4628 1,469  1.4685  1.4596
a /4 0.8245  0,8335 0.8425 0,841  0,8309
-1 « 1 (g9 0) 0,3308  0.3304 0.3308  0.3%07  0.3294
ne 7 2 d '
Np~N0p X
_E_._.Ld x 104 99 102 - 110 97
Molecular weight (etull. in CgHg) %05 (305 assumed 297 (297 assumed 297
1 : 4n celculation) in calculation)
fniline point C 102.5 95.9 93,2 94.2 101,4
% H 14,34 14,08 - 13.84 14.29
% © - 84,58 85.80 -~ 8e02 857
Method E 183 , .
% C in paraffin structure 80 (79). 76 (75) 75 (74) " 76 (74) 73
in naphthene structure 20 {(19) 20 (19) 19 (19) 19 (20) 27
in arometic structure 0 (2) 4 (6) 6 (7) 5 (6) 0
Ro. rings per molecule 0.7 {(0.8) 0.9 (1,0) 0,9 (1.0) 0.9 (1.0) 1.0
Fomal&ehyde«sulﬁzr}.c acld reaction definitely strongly strongly nearly
for aromatics positive positive . - posiiive negative
9 C in aromatic structure deter-
nined from: ;
H2 content after hydrogemation - - - 7 -
Specific dispersion 1 3 - - -
(pot clear on film)
Specific refraction .(?) #H
in comparison to sp. ref. end
1-2 4 - 6-7 -

% H in saturated product.
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Septenber 1943 — 2088
INTRODOCTION

In previous investigations the activity of various earths were
compered by finding the amount of octedecylbenzeno the earths would adsorb
out of a solution in aromatic-free benzine. In addition the originel
solution used always contained 0,020 g octedscylbenzene per cc. Now one
earth, nemely Floride earth, wes tested to determine how the amount of ad-
gorbed ootadecylbenzene veried with its concantration in solution, i.e, several
points were determined on the adsorption isotherm at 20 C, However, it was
necessary first to recover the octedecylbenzene used in previous tests from
the earths and to purify it.

SUMMARY OF THE INVESTIGATION

_ By the Soxlet extraction from the esrth with aromatic-free benzine
the octadecylbenzene was conterinated to scme extent. It is possible that thse
contemination takes place by polymerization. By repeated recrystallization
from benzene-butancne at about -30 ¢ a purified product was obtained. With
this some voints were obteined on the adsorption isotherm at 20 C. Isooctene wes
used as solvent. The conceatrations of solutions made are given in the first
colum of the table below. For the first two a 20 cc solution wes shaken with -
5 g earth and 40 cc of the other solutions with 10 g earth. Florida earth
was used after it was activated at 300 C.. )

_ The octedecylbenzene concentration was determined by boiling dowm the
solution which was filtered from the earth after sheking.

That the concentration found in this way wes correct was shown in the
$est of two solutions before treatment with eerth; 0,0398 g per cc was found
for the eolution originally contsining 0.040) g, and 0,0050 g per ce for the
original containing 0,0050 g per cc. ‘

2984
Octadecylbenzene in_soltuicn Octadscylbsnzene
before earth after earth adsorbed pef
treatment ' treatment gran earth
0.0800 0.0700 0,040
0.0400 0.0308 0,037
0.0200 00,0102 0,033
0,0100 0.0045 _ 0,022
0.0050 0,0008 0.017

Tae amount of octadecylbenzene adsorbed by the earth can be calculet~
ed from the concentrations before and after the earth trsatment. These results



were detemnined by recovering the octadecylbenzene after the test, Fob
nearly all of the octadecylbenzene was recovered. Pert of it seems o be
nelc obstinately by the earih.

PLANWED FUATHRR INVESTICGATICE

The amoun® of ociudecylbenzene which undergees e transformation
mhen ndzorved on ar aetivated euvth as Florida esrth will be tested nove
crosely. .
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INVESTIGATIONS AND ANALYTICAL WETHODS CONCERNED WLTH
: SINTHETIC LUBE OILS

Tramess
£889-95
2896-98
£918-.20

Abstraet 2889973

Cracked disfillate was polymerized with ALClz.  The cotalyst-
free polymer was woshed with 25 per cent NeQH, steam digtilled sith ¢
per cent "Torrana™ to 250 C; filtered end agein steom--distilled to 280 €,
The resulting lube-oils had only barely detectoble traces of chlorine,
even wien the ceustic wazh was omitted.

Five methods wers used for rendering mobar-goluble the chlorine
in the smthetic oilss

2. Buming (lemp-meihod);
b. Steam-distillation ot 3850 C; with or ':ziﬂlout.“Terrma"g
. Heating %he oil with sodiumg
d. Heating the oil with & large excess of caleium oxide;
9. Buming by the Caring method. -
The chloride wes then detarmined by the Telkard reihod,
Methods a and b gave low results,

Tae reproducibility of methods a snd d was not more then
0,01 per cent.

The reproducibility of methods b ond ¢ wre not move tham
0,005 per cent.

Hethod ¢ used too smell a semple to bévery sxecty while method
¢ pernitied convenient use of a very lavge ssmple.

, 2396-8
The sodivm method znd the lime method for the determination



6f ehrlorine in symthetic oils
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