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QA o e GASOLINE AND BENZENE-TOLUENE.

more than 42 per cent of the oraoked 011 The results of the a,na,lyses

| a,re shown 1n Table 26.
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TABLE 26 Q—Results of analyses of cmcked petroleum for benzene Lmd toluene from tests

pm formed mdependently 1 Varous Zobomtomes S
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| RETRE R Cracked oil...l”. i  Distillation.cut. | G SRR
AnalysisNo, |— | s
| Benzene. _Toluene._ Benzene., | Toluene.'
I | - , - - =
| - | Percent. | Percent. | Percent. | Per cent.
lkvn iRt cone i 10.50. |  11.50 29.00 |  26.25
I e N s 11468 e 1533 193500 a8 196590
% O S S L St S U PR TR G s i 90101 5 23.55 |
|sa 4 i B2 - 9.60 6. 60 - 30.20 24.30 |
prmAnia --e|  13.00 |° 10:70 | 26:20 |. \23.80 |
' ‘  Average..| 1119 | ' 10.03 | .29.70 | 24 92
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COMMENTS ON ANALYSES

Analyses 1 -—-The method employed wa,s dlstllla,tlon followed by deoleﬁnlzatmn

| and redlstllla,tlon with subsequent determination of aromatics by the sulphonation
method. The results show one sl1ght discrepancy in that they do not indicate the -
same rstlo of benzene and toluene in the crscked 011 snd in the derlved d1st111atlon el
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Analyszs 2.—The oils were d1st111ed and red1st1lled eﬁ(nent fra,ctlona,tmg columns
 being used, and subsequent determma,tmns were made by both sulphonation and

nitration methods. The latter were given the preference Results were submltted 5

with the statement that they were probably 1 to 2 per cent too high. Here again
there is a dlscrepency between the results for cracked oil and'those for the distillation

cut, and it is in the opposite direction to that noted in anslysm 11 The results of both ,'
analyses 1 and 2 were probably as reliable as could be obtained by laboratories work-
ing in ignorance of the exact conditions under which the crecked 011 had been produced

- end distilled. .
~ Analysis 3.—The a,na,lys1s was made with a single separation by distillation followed

by duplicate determinations by the methods of sulphonation ‘and freezing. The
figure for toluene is near to that obtained by other laboratories. That for benzene is

high, probably because reliance was placed on the results of the method of freezing.
Analysis 4.—The results were submitted without statement as to the method-
employed. The results are in general lou;r 1ndlca,t1ng a, rehanoe on purely chem1ca,l

methods.

Analysis 5. —The anslysm was made by the method of distillation and specific

oravity indicated above. ‘ The results are similar to those of analyses 1 and 2, but

have the adva,nta, ge of agreeing as to the ratio of benzene end toluene in the cracked -

o1l and in the d1st1lla,tlon cut

CONCLUSIONS

The followmg oonolus1ons are ba,sed on the results obtsmed in th1s
series of experiments which were performed with the degree of care
and accuracy generally feasible in commercial laboratories: :
Solubility methods for the separation and determination of aroma,tm
compounds in cracked petroleum do not seem to be sat1sfaotory '

~ Results approximating those of the best chemical methods may be
obta,med by the method of separatmg arometlo hydrooerbons W1th i
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three successive d1st1llat10ns and determmmg by speo1ﬁc gre\uty

- reletlons their percentage in distillation cuts.

The method of prooedure that has seemed most set1sfectory on the B
basis of present eXperience 1S as follows: e i '.

- Seven hundred grams of cracked oil is d1st1]led from a 1-11ter dissl
tilling flask through a fra,otlona,tmg column whose eﬂl(nenoy isdat o
-~ least as great as that of a 5-inch Hempel column of aluminum beads.
Two successive redistillations are conducted, likéwise with efficient.
fraotronetmg columns. For these a 200-gram part of the cut at'175°C.

is taken. For the first redistillation, fractions are separated at tem-
peratures of 105, 130°, and 160° C For the seoond the outs are

~ made at 95°, 120°, and 150° Bl

Specific gravities are ‘then' determined by thtever method Seems
convenient. Measurements should be accurate to about one part in.

a thousand. The percentage of aromatic hydrocarbons is then, calcu- :

lated from these Va,lues on, the baS1s of the followmg gramty relet1ons
in the various outs SRRt e

S o L Speolﬁo grevlty of aroma,tlo & Speolﬁo gravity of nonaromatic I
‘ _Tempereture of cut. D . hydrocarbon. S ‘hydrocarbon. = = .. |
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The one a,ssumpt_ron on Whloh thrs method is based is the grawlty o
value assigned to the nonaromatic constituents of each distillation,
‘cut, but this value need not be known with great accuracy. With
present knowledge of the character of the cracking process, it is
~ desirable occasionally to use chemical methods of determination for
Verlfymg results obta,med on the ba,S1s of these speolﬁo gramt1es '

PRESENT APPLICATION OF srnornro GRAVITY METHOD OF DETER- ]

MINING AROMATIC HYDROCARBON S.

For the produots obta,med n. the la,bora,tory runs with the sma,ll
‘experimental furnace, the yields of recovered oil were too small to
permit elaborate fra,ctronstlon. Consequently, a sm:rpler method
- was adopted, as follows: el 3 |

The distillation cuts of the cracked or reoovered oils up to 150° C.
oontam a mixture of the three aromatic hydrooa,rbons benzene,
_toluene, and Xylene whose specific gravities are a,ppromma,tely equa,l e
An average value of 0.875 represents them with sufficient a,ooura,oy
For the specific gravities of nonaromatic constituents found in the
150° C. distillation cut, use was made of figures obtained under
~ identical conditions in, a,nother series of experiments for the deter-
mination of phys1oal constants of crude petroleum and products from
~various fields. Following are the average specific gra,V1t1es of 1500 C.

dlStlll&tIOll cuts from the orlgma,l oﬂs des1gna,ted
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