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FIGURE VI
Oxidation of Oleic Acid According to Powick
cid lard at 100° C. and 3-5 mm. Hg Conclusion

pressure are inactive as catalysts of oxi-
dation. These materials include the sub-
stances which are responsible for rancid
odor and taste.

(2) That the peroxides are inactive as
catalysts of oxidation.

The conclusion has been drawn that
the active catalytic materials are of high
molecular weight and not readily volatile
at 200° C. and 3-5 mm. Hg pressure.
This conclusion has been tentatively
checked by the use of a synthetic product.
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REPORT OF SULDHONATED
O1L. COMMITIEE

(Continued from page 230.)

that part of the condenser tube should
reach within 0.25 inch of the surface of
the liquid.

C. P. Long. It is very desirable that
the F. A. C. hot-plate method, which is
one of the official imethods of the A. O.
C. S., be standardize¢ much better than
it is now. We believe that the size of
the sample, the dish used, and the hot
plate itself, and its temperature should be
specified. We have set a limit of 130° C.
as the maximum temperature to which
the oil should be heated.

It has been our sad experience that
calcium chloride will give up moisture
to dry samples long before its physu:al
appearance will give any indication of its
condition. For this reason the committee
should place some limit on the use of
desiccating agents to be used in the desic-
cator.

H. H. Mosher. We have compared the
hot-plate and distillation methods with
ten samples of different oils and obtained
practically check results when the time
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factor and the temperature of the hot
plate was accurately controlled. We have
found, however, that there is a small pro-
gressive deterioration of oil by the hot-
plate method with a gradual loss in
weight, so that some care and intelligence
must be exercised in determining the end
point. We have usually estimated this at
the point at which the loss of weight
flattens out.

R. H, Pingree. In order to eliminate
the difficulty and expense of replacing
parts of the distillation apparatus, I would
recommend that both ground joints be
“Standard Taper and Interchangeable
Joints” and would suggest for this pur-
pose Standard Joint No. 25 (Kereau of
?(gz)mdards, Commercial Standard CS21-

W. H. Tiffany. After making a number
of tests with rapid evaporation methods,
it would appear that the results are un-
reliable and subject to variations due to
the speed of the determination, super-
heating at walls of vessel, or other un-

known factors. However, after running
a number of analyses according to the
specifications of the hot-plate method as
modified by the committee, I find that the
results check well and are in good agree-
ment with those by the distillation method.

Ralph Wechsler. Concerning the dis-
tillation apparatus, I fully agree with Mr.
Lauro that the lower end of the con-
denser tube should not dip into the liquid
of the trap, but should extend only to
about 0.25 inch above the surface, in order
to prevent the liquid from shooting up
into the tube.

Summary

The committee finds that both the A. A.
T. C. C. distillation method and the modi-
fied hot-plate method are satisfactory for
the determination of moisture in com-
mercial sulfonated oils that are free from
other volatile matter. The agreement
among different analysts was about the
same for both methods, with an average
variation of about 0.3%, which may also
be considered as the probable precision
or reliability of each method. Hence, the
committee recommends the A. A. T. C, C.
distillation method as a standard method
and the modified hot-plate method as an
alternative method. In the proposed pro-
cedures, the A, A. T. C. C. moisture ap-
paratus has been modified so that the
end of the condenser tube is raised above
the level of the liquid in the trap, and
the specifications for the ground joints
have been changed to correspond to Inter-
changeable Ground-Glass Joint 25 of Com-
mercial Standard CS21-30. The F. A. C.
hot-plate method has been modified to
inchude a short thermometer (for the con-
trol of temperature and to serve as a
stirring rod), heating in an air-oven be-
fore wexghmg and the addition of oleic
acid to keep the sample homogeneous and
liquid.

Proposed Standard Method of
Test for Water in Sulfonated
(Sulfated) Oils

A. 0. C. S, Distillation Method

1. Scope. This method of test deter-
mines water existing in a sample of
sulfonated (sulfated) oil by distilling the
sample with a volatile solvent. It applies
only to sulfonated oils that do not contain
the following : mineral acids, free sulfonic
acids, or free sulfuric acid ester; or al-
cohol, glycerol, diethylene glycol, acetone,
or other water-miscible volatile com-
pounds.

Apparatus

2. General. The apparatus shall consist
of a glass flask, heated by suitable means
and provided with a reflux condenser,
discharging into a trap and connected to
the flask. The connections between the
trap and condenser and flask shall be
ground joints. The trap serves to collect
and measure the condensed water and to
return the solvent to the flask.

Before use, the condenser and the re-
ceiving tube shall be thoroughly cleaned
with soap and warm water, rinsed well,
then treated with hot cleaning solution
(a mixture of 10 ml. of saturated potas-
sium bichromate and 990 ml. of concen-
trated sulfuric acid), and finally thor-
oughly washed and dried.

3. Flask. The glass flask (Fig. 1A)
shall be of the short-neck, round-bottom
type, made of well-annealed glass, having
an approximate capacity of 500 ml.

4. Heat Source. An oil bath (stearic
acid, parafin wax, etc.) or an electric
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heater provided with a sliding rheostat
shall be used as the source of heat.

5. Condenser. The condenser (Fig. 1A)
shall be of the water-cooled, reflux, glass-
tube type, having a condenser jacket not
less than 400 mm. (1575 inches) in
length with an inner tube 9.5 to 12.7 mm.
(0.375 to 0.5 inch) in outside diameter.
The end of the condenser to be inserted
in the trap shall be ground off at an angle
of 30 deg. from the vertical axis of the
condenser and the tip of the condenser
tube when inserted in the trap shall extend
about 7 mm. (025 inch) above the
surface of the liquid in the trap after
the distillation conditions have been estab-
lished.

6. Trap. The trap shall be made of
well-annealed glass constructed in accord-
ance with Fig. 1B and shall be graduated
as shown frcm 0 to 5 ml. in 0.1-ml. divi-
sions. The error of any indicated capacity
shall not be greater than 0.05 ml.

Reagents

7. Solvent. The solvent used shall be
C. P. xylene.

8. Oleic Acid. The oleic acid used shall
be the U.S.P. grade, and previous to use
shall be heated for 5 to 10 minutes over
a free flame at a temperature of 130° to

135° C.
Calibration

9. Calibration. To calibrate the appara-
tus, 1 gram of water shall be added to a
mixture of 80 grams of xylene and 10
grams of oleic acid. The distillation shall
be conducted as under Procedure below.
When all the water is over, the appara-
tus shall be cooled, another gram of
water added, and the distillation repeated.
The calibration shall be continued up to
the capacity of the receiving tube.

TABLE IL—MOISTURE BY THE A. A. T. C. C. DISTILLATION METHOD.

Sample 1 Sample 1-A
Deviation Deviation
from from
1 I Av. Mean I II Av. Mean
Analyst % % % % %o % % %
Grimshaw ......... 2564 25.78 2571 0.07 4177  .... 4177 0.35
Hart .............. 45 25.81 0.03 42,56 4248 4252 040
Irwin ............. 2590 012 419 421 42.00* 012
Lauro 25.59 0.19 4255 4259 4257 0.45
long .o.coovvnnnn.. 26.4* 0.62 41.5 413 414 0.72
Mosher ............ 2610 0.32 4217 4227 4222 0.10
Pingree . . 25.64* 014 4226 4234 4231 019
Sheely ............ . . 25.5 0.28 42.1 42.1 42.1 0.02
Tiffany ............ ! 25.92¢ (.14 4212 4288 4264 (.52
Wechsler 25.27 0.51 41,65 41.67 41.66  0.46
Mean 25.78 4212
Greatest difference ............ 113 124
Average deviation ............. 0.24 0.33

*More than 2 determinations.

Procedure

10. Procedure. Enough of the sample
to be tested shall be taken for analysis
to yield about 4 ml. of water. The ap-
proximate quantity shall be introduced
into a we'ghing bottle, from which the
weighings into the flask shall be made,
care being taken that after removal of
the sample no drcps of oil are [eft on the
outside of the bottle. Eighty grams of
xylene and oleic acid equal to about two
and one-half times the weight of the
bone-dry sample shall be added, "glass
beads introduced to prevent bumping, and
the contents thoroughly mixed by swirling,
prcper care being taken to avoid any loss
of material. The flask shall then be im-
mediately connected with the distillation
apparatus. The oleic acid is necessary to

prevent foaming and jellying of the con-
tents in the distillation flask. A loose
cotton plug shall be inserted in the top
of the condenser tube to prevent ccn-
densation of atmospheric moisture in the
condenser tube.

Heat shall then be applied and so regu-
lated that the condenser tube immediately
below the water jacket shall be just bare-
ly hot. In this way a minimum of water
condenses higher in the condenser, where
it 1s difficult to volatilize.

The distillaticn shall be continued at
the specified rate until practically no
water is visible on any part of the appara-
tus except on the bottom of the trap.
This operation usually requires less than
an hour. The rate of distillation shall
then be increased to remove all traces of
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TABLE II.—_MOISTURE BY THE MODIFIED HOT-PLATE METHOD.

Sample 1 Sample 1-A
Deviation Deviation
from from
I 11 Av. Mean 1 II Av. Mean
Analyst % %o % % % % Yo %
Hart .............. 2577 2592 25.85 0.12 4241 4229 4235 006
Irwin ............. 2628 2606 2617 0.20 4280 4283 4286 0.57
Lauro ............. 25.80 2600 2590 007 4250 4260 4255 0.26
Long voovvvnin... 256  25.7 25.7 0.27 418 428  42.4% 0.11
Mosher ........... 26.15 L., 2615 0.18 42.15 L., 4215 0.14
Pingree ........... 2514 2548 25.31 0.66 41.73 4192 4183 0.46
Sheely ............ 26.6 .... 266 0.63 423 L. 423 0.01
Tiffany ............ 25.57 26.16 2583 014 42,10 4270 4232 0.03
Wechsler .......... 2617 2622 26.19% 022 4186 4185 4186 043
Mean .....ovvvienivninnninnss 25.97 42.29
Greatest difference ............ 1.29 1.03
Average deviation ............ 0.28 0.23

*More than 2 determinations.

condensed water in the condenser tube,
and the distillation continued until the
water level in the trap remains unchanged
after a 10-minute interval. Any droplets
adhering to the sides of the receiver shall
be dislodged with a thin copper wire
twisted into a loop. The receiving tube
shall now be immersed in warm water at
about 40° C. for 15 minutes, or until the
xylene layer becomes clear, when the
exact reading and temperature shall be
taken.

11. Calculation of Results. The volume
of condensed water measured in the trap
and converted into grams by means of
Table A, divided by the weight of the
sample used and multiplied by 100, shall
be the percentage of water and shall be
reported as per cent water by
weight, A. O. C. S. dlstlllatlon method.”

Accuracy
12. Accuracy. The accuracy to be ex-
pected with this method is that duplicate
determinations of water should not differ
from each other by more than 0.05 ml.

Density of Water
13. Density of water.

TABLE A—RELATIVE DENSITY
OF WATER
(Smithsonian Tables, compiled from
various authors.)

Temperature

°C. Density
+44 1.00000
1 0.99406

36 i 0.99371
37 0.99336
38 0.99299
39 o, 0.99262
40 ., 0.99224
41 o, 0.99186
42 0.99147
43 . 0.99107
4 0.99066
45 0.99025

Proposed Alternative Method of
Test for Water and Other Com-
pounds Volatile at About
100° C. in Sulfonated
(Sulfated) Oils
A. O.C. 8. Hot-Plate Method

1. Scope. This method of test deter-
mines water and other compounds volatile
at about 100° C. existing in a sample of
sulfonated (sulfated) oil by rapid evapo-
ration. The method applies only to sul-
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fonated oils that do not contain the fol-
lowing : mineral acids, free sulfonic acids,
or free sulfuric acid esters; ammonia,
acetic acid or similar volatile acids;
sodium acetates or similar salts which
may react with oleic acid at elevated
temperatures liberating volatile acids; or
glycerol, diethylene glycol, xylene, or
other compounds of similar volatility.

Apparatus

2. General. The apparatus shall consist
of a glass-stoppered weighing flask and
a glass beaker, heated by suitable means
and provided with a suitable thermometer.

3. Weighing Flask. Any suitable glass-
stoppered weighing flask of 10 to 15 ml.
capacity shall be used.

4. Beaker. The beaker shall be a erﬂ‘in
low-form glass beaker with an approxi-
mate capac1ty of 150 mi. and a diameter
of about 5 ¢

5. Heat Source An electric hot plate,
with or without asbestos paper or board
cover, or an open flame under a suitable
asbestos board and a wire gauze (to
ipread the heat) shall be the source of

eat,

6. Thermometer. The thermometer shall
be about 3 inches long, graduated from

‘minutes,

90° to 150°
structed.

C., and substantially con-

Reagents
7. Oleic Acid. The oleic acid used shall
be the U.S.P. grade.
8. Desiccating Agent. Any suitable de-

siccating agent shall be used. Note: Re-

cent investigations seem to indicate that
calcium chloride is unreliable as a labora-
tory desiccating agent.

Procedure

9. Procedure. Approximately 5 grams
of oleic acid shall be weighed into the
beaker in which the thermometer is also
placed. The oleic acid shall now be
heated gradually, while stirring with the
thermometer, until the temperature is
130° C. The heaker shall then be placed
in an oven at 105° to 110° C. for 15
cooled in a desiccator, and
weighed. The heating over the hot plate
and in the oven shall be repeated until
two contiguous weighings differ by less
than 15 mg.

About 6 grams of the sample shall be
introduced into the weighing flask,
weighed exactly, the contents emptied into
the beaker (containing the thermometer),
and the flask weighed again. The mixture
shall now be heated exactly as in the
taring of the beaker, etc.

10, Calculation of Results. The loss in
weight of the contents in the beaker
divided by the weight of the sample and
multiplied by 100 shall be the percentage
of water and other volatile compounds at
about 100° C. and shall be reported as

.... per cent water and other volatile
compounds at about 100° C. by weight,

A. O. C. S. hot-plate method.”

Accuracy

11. Accuracy. The accuracy to be ex-
pected with this method is that duplicate
determinations of water and other com-
pounds volatile at about 100° C. should
not differ from each other by more than
40 mg. or 0.4% on a 5-gram sample.
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TABLE IIL—-SUMMARY OF MOISTURE RESULTS BY DISTILLATION
AND MODIFIED HOT-PLATE METHODS.

—————Sample 1 Sample 1-A————
Distillation Hot-Plate Distillation Hot-Plate
Method  Method Diff. Method  Method Dift.
%o % Yo % % %
Mean ......cccvvninnnn 25.78 25.97 0.19 42.12 42.29 0.17
Greatest difference ...... 1.13 1.29 0.16 1.24 1.03 0.21
Average deviation ....... 0.24 0.28 0.04 0.33 0.23 0.11
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