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Fic. 8. Antistatic effect of softeners on Nylon.

charge to build up to a maximum of 2,000 volts, or
the highest voltage attained in three minutes, which-
ever occurred first. The right-hand sections of the
graphs illustrate the time rate of discharge. The
control samples (solid lines) showed the fastest rate
of build-up and the slowest rate of leak-off. Treat-
ment of the test fabries with the three softeners re-
vealed two facts. As the concentration is increased,
the rate of electrostatic leak-off is increased and the
time required for the build-up is also increased. It
should be noted that the percentages of softener on
the fabrics are not the same for all four fabrics. For
Dacron the wet pickup amounted to 50%, Nylon and
Orlon 70%, and acetate 100%.

Figure 6 reveals that the 1. chloride and sulfate
are more efficient on Orlon than A. chloride. The
I. sulfate in turn is a slightly better antistatic agent
for Orlon than I. chloride. Figure 7 shows that the
same relationship holds true also for acetate. For
Nylon the I. chloride is the least effective whereas
A. chloride and I. sulfate are about on a par; the
I. sulfate has a slight edge over the A. compound.
On Dacron (Figure 9) A. chloride is far more effec-
tive in bringing about the leak-off than either of the
1. compounds. It is interesting to note however that
the I. sulfate again has an edge over the correspond-
ing chloride. Tt would appear that a quaternary
methosulfate may be a more effective antistatic agent
than the corresponding quaternary chloride having
the same structure of the cation. It is obvious that
the antistatic properties of a cationic agent depend
not only on the chemical structure of the cation but
also on the nature of the anion. Furthermore the
antistatic effect is somewhat specific for individual
synthetic fabries.
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Summary

The quaternary ammonium.chlorides and methosul-
fates of a fatty amine derivative and a corresponding
imidazoline derivative possess marked substantivity
for cellulosic: fabrics. The substantivity was deter-
mined quantitatively, and the rates of exhaustion were
established. The exhaustion rate is increased with an
increase of pH from 5 to 8 as well as with an increase
of temperature from 70 to 90°F. Evenness of appli-
cation appears to be related to slow rates of exhaus-
tion. Evenness can be demonstrated visually by a
bromphenol blue staining technique.

The amount of softener add-on has an effect upon
the rate of water absorption of treated fabriec; the
relationship appears to be a logarithmie function. At
low percentages of add-on, such as are used in the
laundry industry, this is not objectionable.

The antistatic properties of three of the cationic
agents on several synthetic nonpolar fabrics were
studied by a dynamic friction procedure. The rates
of charge build-up and leak-off depend upon the con-
centration of softener on the fabric. In general, the
quaternary ammonium sulfates appear to be some-
what more effective than the correspouding chlorides.
Furthermore the antistatic properties vary with the
chemical structure of the cation and are somewhat
specific for individual fabries.
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Report of the Spectroscopy Committee, 1957-58

#E SpeEcTrROscoPY COMMITTEE met twice during
Tthe yvear ending with the 49th annual meeting
of the Society in Memphis. The first session was
held October 1, 1957, during the 31st fall meeting of
the Society at the Netherland Hilton hotel, in Cinein-
nati, O. In the absence of the chairman, N. D. Fulton

presided. The meeting was attended by five members
or their duly authorized alternates: J. R. Chipault,
Ralph Kelly (representing R. D. Mair), William
Tink, Hans Wolff, and Mr. Fulton. The following
nonmembers . attended: Erik von Sydow, University
of Upsala, Sweden ; William Ferran, Best Foods Ine.;



TABLE I
Analysis of Tung Oil and Pure Eleostearic Acids in Cyclohezane
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A. Tung oil B. a-Eleostearic acid C. B-Eleostearic acid
Collahorator a Total a B Total a B Total
Found Found found Found Found found Found Found found
Y% % %o % %o Yo % % %o
71.3% 0 71.9 83.1 0 82.81 2.7 88.2 89.8
70.6 0 71.7
52.4 0 53.1 58.8 25.8 85.9 8.2 73.0 80.9
71.4 Q 72.8 93.7 0 94.7 13.1 84.11 94.3
73.0 0 74.5 94.6 0 94.8 11.0 88.9 95.2
TV e s e e s 76.5 0 78.8 82.1 0 83.2 13.01 58.71 68.6
V808, e e oo 62.2) 38.11) | 17.2) 12.41) (—) 44.17) Not Not Not Not Not Not
61.4) 35.8%) 15.3) 10.2') |—) 43.31)| reported reported reported | reported reported reported
VLS 8o 75.7% 8.4% 77.0t 79.1% 6.0 89.6% 1.61 82.0t 81.4%
78.8 8.1 81.9 77,7 5.2 91.0t 01 80.61 85.81
2 5 O OO SOOI PO PUPNS 68.0 0 70.0 80-84 Not Not 79 94.0 Not
63.2 1.8 68.2 704 reported reported 90.04 reported
VITLeeiiiiniiiiiiinenerreereeis st eetetnvas st asssassires 73.3 0.9 75.3 97.1 1.8 99.6 0 97.6 97.4
73.3 0.3 75.0 97.8 1.1 99.7 0 97.9 97.8
B O OO PPPPTUTTR 74.91 0 76.1 88.4 5.7 97.3 9.6 84.4 92.4
75.01 0 75.8 94.7 0 95.7 13. 80.4 91.8

1 Recalculated from absorbances and concentrations furnished by col-
laborator.

2 Calculated from absorbances and concentrations furnigshed by col-
laborator.

22,2, 4-Trimethylpentane used instead of cyclohexane,

4 Reported instrumental Qifficulties with consequent delay in making
measurements after vials opened.

§ 8lit widths not indicated, or not within range specified.

6 Instrument not mentioned.

C. Y. Hopkins, National Research Council, Ottawa,
Canada ; Marvin Formo, Archer-Daniels-Midland ; and
R. O. Crisler, Vernon Weis, and Harry Smith from
Procter and Gamble.

"~ The second meeting of the committee was held on
April 22 at the Peabedy hotel in Memphis during the
49th annual meeting. Six members, or their duly
authorized representatives, were present: R. R. Allen,
Ralph E. Kelly for R. D. Mair, W. E. Link, R. W.
Riemenschneider for Samuel F. Herb, E. W. Sallee
for N. D. Fulton, and Robert T. O’Connor, chairman.
Ronald C. Stillman, former chairman of the Spee-
troscopy Committee, attended as a visitor.

The Determination of Alpha-, Beta-, and Total
Eleostearic Acid by Ultraviolet
Spectrophotometry

In connection with the committee’s attempts to ex-
tend the secope of method Cd 7-48 to the determina-

tion of polyunsaturated fatty acids in the presence
of large quantities of conjugated constituents (an an-
alysis specifically beyond the preseut scope of Official
Method Cd 7-48) it was decided at the fall meeting
of the committee to test collaboratively the analysis
of large quantities of preformed conjugation as ex-
emplified by the alpha-, beta-, and total eleostearic
acid in tung oil.

The committee specifically agreed collaboratively to
test: (A) A Fresh Alphe Tung Oil; (B) A Pure
Alpha-Eleostearic Acid; (C) A Pure Beta-Eleostearie
Acid; and mixtures of the pure eleostearic acids pre-
pared from the pure samples as follows: (D) 20%
Alpha—80% Beta; (E) 50% Alpha-50% Beta; and
(F) 80% Aipha-20% Beta.

Accordingly each committee member was furnished
samples and asked to analyze each in duplicate from
cyclohexane solution. In addition, duplicate analyses
of each of the acids and mixtures were requested from

TABLE II
Analysis of Tung Oil and Pure Eleostearic Acids in Ethanol

A. Tung oi) B. a-Eleostearic a(e;d C. B-Eleostearic acid

Collaborator @ 8 Total o Total a B Total
Found Found found Found Found found Found Found found

Yo % Yo %o Yo % Yo Do Yo

L5 B ettt en 96.3 0 Not 5.5! 95.81 Not

97.5 0 reported 6.91 95.21 reported

T2 0 e e e e r e ra e eee s 92.2 1.7 $6.0 4.5 91.1 96.0
O S P OOV OO DU PP UU P OO PP OOV O U PP PPN 97.1 G 99.3 9.8 90.3 98.4
96.1 ¢} 08.7 18.9 88.6 98.8

LV e e e e e 70.2 0 73.8 93.5 0 95.3 12.0 88.1 97.7
V25 i e e e s e rr e e e e e ees 100.4 0 103.3 19.7 81.4 96.6
101.8 0 106.1 13.8 92.5 102.0
VLB et a s 82.81 9.34 92.01 8.21 73.41 82.31
84.31 6.41 93.1* 1.41 87.31 88.2¢

2 B OO SO OO U UU ST PR UPTUPUUURTURU 70.0* Not Not -9 96.0% Not

reported reported repcited

L7225 T TP TOUR SO 95.1 1.6 97.2 0 1002 101.5
94.5 2.3 97.8 0 ‘ ¥9.9 101.5

TX 5 6o sessseess st ssses s st esssnaensond 99.0 0 101.2 54 | 963 99.7
99.4 ¢ 100.8 8.4 92.7 99.5

1 Recalculated from absorbances and concentrations furunished by col-
laborator.

2 Calculated from absorbances and concentrations furnished by col-
laborator.

82,2,4-Trimethylpentane used instead of cyclohexane.

¢ Reported instrumental difficulties with consequent delay in making
measurements after vials opened.

5 Slit widths not indicated, or not within range specified.

¢ Instrument not mentioned.
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999% ethanol solution. Results obtained showed that
the pure samples of alpha- and beta-eleostearic acids
had not withstood the mailing and waiting in the
various collaborators’ laboratories without some isom-
erization and probably polymerization. The data were
recalculated by the chairman, using the reported an-
alysis of the pure acids of each collaborator as the
basis for the composition of the mixtures and compar-
ing these data with the experimentally obtained results
in each laboratory. Results for the fresh alpha-tung
oil, and for the pure alpha- and beta-eleostearic acids
are shown in Tables I and 1I for the two solvents.
Results for the mixtures, with the calculated composi-
tions based on the data of Tables [ and II, are given
in Tables ITT and 1V.

The results are, in most cases, not entirely satisfac-
tory. At the spring meeting of the committee in
Memphis it was decided that this work should be
repeated with the samples furnished in a more stable
form. It is believed that urea adduets of the two
pure acids will be sufficiently stable for collaborative
study, and these samples will be submitted to each
collaborator just as soon as they can be made avail-
able. So that every sample will be identical the chair-
man will prepare the three synthetic mixtures. The
samples will be analyzed in ethanol with the special
precaution that the sample must a) be analyzed
promptly and b) it must be analyzed immediately
after it is dissolved in the ethanol solvent. This col-
laborative work is planned early in the coming year.

Determination of ‘“Trans’’ Acids as ‘‘Elaidic’’ by
Means of Infrared Absorption

At both committee meetings considerable interest
was expressed in the need for a standard or official
method for the determination of frans isomers by
means of infrared absorption. Following collabora-
tive work of the committee last year (1) it was de-
cided that: a) if all collaborators were to follow in
strictest detail a very specific set of experimental
procedures, good collaborative agreement might be
expected; b) each infrared spectrophotometer to be
used for the quantitative determination of trans iso-
mers must be calibrated individually with a suitable
standard or standards; and c) for analysis of acids,
the standard must be elaidie acid; for esters, an ela-
idate; and for triglycerides, trielaidin.

From discussion at the spring meeting in Memphis
it appears that suitable standards may now be avail-
able. These are being collected by the chairman, who
will prepare specific procedures in the format of the
A.0.C.8. Official Methods for the analysis of acids,
esters, and triglycerides. With each type of sample
an elaidic acid, methyl elaidate, or trielaidin primary
standard will be supplied each collaborator for instru-
ment calibration. The collaborative work is expeected
to lead to recommendation for the tentative methods
of analysis for these types of materials.

A.0.C.S. Method Cd 7-48 for the Determination of
Polyunsaturated Fatty Acids

The Uniform Methods Committee has adopted the
minor revisions recommenhded by the Speetroscopy
Committee in last year’s report (1). Recommenda-
tion that this method be changed from ‘‘tentative’’
to ¢“Official’’ has also been approved. These changes
will appear in revisions of the Official Methods for
1958.
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TABLE IIL
Analysis of Mixtures of a- and S-Eleostearic Acids in
Cyclohexane

Collabo- D.20% a—80% B8 E. 50% a—50% B F. 80% a—20% 8
rator Cale.” k Found Cale.” | Found Cale.? | Found

I+3.6 Not reported Not reported Not reported

% % %o % Yo %
I[2¢6 21.6a 221 a 32.5a 32.3a 48.2 a 50.9 a
604 8 68.9 8 504 8 46.6 8 3588 | 32.18
82.0T 914 T 829 T 8.7 T 840T | 81.7T
ITI 28.6 a 321 a 53.2 a 57.0a 779 a 83.4a
28.7a 29.Ta 53.5 a 594 a 78.1a 844 a
69.1 8 67.8 8 43.1 8 41.7 8 171 8 12.6 8
68.9 8 70.6 B8 42.8 8 40.7 B 17.0 B 12.7 8
97.7T 97.3 T 96.3 T 97.8 T 95.0 T 96.6 T
97.6 T 97.1 T 96.3 T 98.6 T 95.0 T 971 T
Iv+s 26.9 a 28.0 a 473 a 51.9%a 67.9 a 74.21a
46.9 B 59.0 8 29.4 8 28.3'8 11.9 8 11.518
73.7T 84.0T 76.7T 79.9 T 79.8T 86.5 T

Ve Not reported Not reported Not reported
VIS e 200 a 42.7 a 63.0 a
16.3 a 17.0 a 39.6a 44.0 a 62.9 a 63.4 q
64.4 8 38.3 8 262 8
66.2 B 62.618 434 8 43.4 8 20.7 8 30.0 B
83.2T 85.6 T 89.5T
825 T 87.0T 83.0T 88.1 T 83.6 T 91.0T

VIiIs Not reported Not reported Not reported
VIII 19.2 a 18.2 a 48.5 a 429 a 77.7a 74.4 a
19.5a 16.7 a 48.8 a 454 a 782 a 74.0 a
8.4 B 70.8 8 49.7 8 495 B8 21.0 8 19.0 8
78.6 8 72.0 B 49.6 8 46.6 8 20.5 8 19.7 8
97.8 7T 89.4 7T 98.3 T 929 T 987 T 93.3T
98.1T 89.0 T 98.4T 925 T 98.7 T 94.0T

IX5 8 26.7a 19.7a 504 a 0.0 a Not reported

67.2 8 76.9 8 43.8 B 57.5 8
94.0T 95.6 T 94.1 T 97.7 T

* Recalculated from absorbances and concentrations furnished by col-
laborator.

2 Qalculated from absorbances and concentrations furnished by col-
laborator. :

82,2 4-Trimethylpentane used instead of cyclohexane.

4+ Reported instrumental difficulties with consequent delay in making
measurements after vials opened.

5 8lit widths not indicated, or not within range specified.

6 Instrument not mentioned.

7 Calculations take into account the % a in 8- and the 9% B in a-
eleostearic acid.

The Uniform Methods Committee has called the
attention of the Spectroscopy Committee to a poten-
tially dangerous step in this procedure. Some labora-
tories have experienced trouble with the preparation
of the 6.69% potassium hydroxide—eglycol solution in
the 25-min. isomerization. The danger arises from the
violent disengagement of water when KOH pellets
are added to the glycol at 150°C.  One isolated inci-
dent of an explosion has been reported during this
operation. - ,

At the spring meeting in Memphis the Spectroscopy
Committee considered this matter and, after consid-
erable discussion with members who are familiar with
the method, decided that safety would be assured if
the KOH pellets were added to the glycol at a some-
what lower temperature. It was recommended spe-
cifically that the method be amended as follows:

(B) 11 ¢: Change last sentence from
-Liower the bath and allow the bath tempera-
ture to drop to 150°C.
to

Lower.the bath and allow the bath tempera-
ture to drop to 120°C.

(B) 11 d: Change first sentence from
‘When the bath temperature reaches 150°C.,
carefully add 60 g. of 85% KOH, A.C.S.
grade pellets to the glycol, keeping the

solution under nitrogen.
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TABLE 1V
Analysis of Mixtures of a- and 8 Eleostearic Acids
in Ethanol

Collabo- D. 20% o-80% 8 E.50% a—50% B F. 80% a—20% B
rator Cale.” Found Cale.? Found Cale.? Found

Do o Yo % Yo %
1456 19.0 a 21.6a 61.6 a
264 a 19.5 a 49.1 a 212 a 79.6 a 62.7a
73.5 8 50.3 B 20.78
74283 | 7398 | 5038 | 51.38 | 1828 | 20.08
92.0T 72.0T 83.2T
100.6 T 93.1 T 994 T 72.9T 978 T 83.2T
128 20.2 a 14.6 a 50.2 a 35.7a 74.6 61.2 a
7528 | 6088 | 44.48 | 46.08 | 19.85 | 19.58
954 T 75.9T 94.7'T 81.9T 94.3 T 824 7T
11T 28.6 a 329 a 54.0 a 59.7a 79.5a { 843 a
275 a 28.8 a 522 q 54.6 a 78.4 a 829 a
71.8 8 68.3 8 449 8 40.3 8 18.0 8 14.6 8
72.8 8 7248 468 8 45.5 8 19.2 8 149 8
100.3 T 991 T 989 T 99.7T 97.5T 99.9 T
1004 T 99.2T 95.0T 992 T 976 T [101.1 T
v+ 983a | 288% | 5254 | 57.7% | 77.0a | 79.3%
70.5 8 71.518 443 B 41.1'8 17.8 B 18.0 8
98817 97.0T 96.8 T 97.6 T 94.8T 98.3 T
V& 30.0 a 61.7a 88.2%
33.7a 33.0ta 58.9 a 75.3 a 83.6 a 86.0%a
69.0 8 39.0 8 1198
69.2 8 71.3 8 43.0 8 30.78 171 8 151 8
Q7.227T 100.62T 100.52T
102.9 T |101.82T | i01.87T | 107.32T {100.7T | 105.22T
Vis. ¢ 232 a 45.8 a 66.9 a
20.6 a 20.3%a 44.2 o 47.2 a 67.8 a 69.0 a
62.2 8 41.5 B 22.2 8
65.8 8 68.4 8 44.1 8 42.8 B 224 8 21.7 8
88.1T 89.4 T 90.6 T
86.4 T 88.0T 883 7T 88.0 T 90.1 T 89.5T

ViJ‘“ Not reported 4 Not reported Not reported
VIIT 19.0 a 17.7a 47.5 a 46.6 a 76.1a 76.2 a
190 a 18.7 a 47.3 a 47.0 a 75.7 a 76.5 a
80.3 8 80.2 8 50.8 8 5158 21.3 8 211 8
8048 80.8 8 51.0 8 514 8 21.8 8 21.3 8
99.3 T 99.6 T 98.3 T 9947 97.4 T 98.1 T
99.3T [100.8T 984T 99.8 T 974 T 98.7T

IX5 8 Not reported

Not reported ~

Not reported
1 Recalculated from absorbances and concentrations furnished by col-
laborator.

2 Calculated from absorbances and concentrations furnished by col-
laborator.

82,2 4-Trimethylpentane used instead of cyclohexane.

4+ Reported instrumental difficulties with consequent delay in making
measurements after vials opened.

5 Qlit widths not indicated, or not within range specified.

8 Instrument not mentioned.

7 Caleulations take into account the 9% a in 8- and the % 8 in a.
eleostearic acid.

to

‘When the bath temperature reaches 120°C |
carefully add 60 g. of 859% KOH A.C.S.
grade pellets to the glycol and swirl the
flask until the alkali is completely dis-
solved with nitrogen sweeping vigorously
(not less than 50 to 100 ml. of nitrogen
per minute) through the flagk.

These changes will be recommended to the Uniform
Methods Committee for adoption.

Spectroscopy Committee as a Central Collection
Agency for Infrared Spectra of Fats and Oils

At the fall meeting it was suggested that the Spec-
trosecopy Committee could perform a valuable service
to the fat and oil industry by acting as a central
agency for the collection, examination, and dissemi-
nation of infrared spectra of fatty materials from all
sources. This proposal was discussed in some detail
at the spring meeting. Two plans were considered.
Under the first plan, spectra which must meet speci-

VoL. 35

fications of the committee, designed to guarantee only
spectra of sufficiently high caliber, would be submit-
ted to a central location. These spectra would then be
reproduced by some nonprofit agency such as the
Coblentz Society or by some commercial groups inter-
ested in reproducing spectra. The second plan wonld
provide that pure fat and oils and related materials
would be submitted to a designated laboratory where
the spectra would be obtained under uniform condi-
tions, The donor of the pure compound would be
required to certify as to its purity. The spectra,
which would have the advantage of being all identical
in format, would then be submitted as before for
reproduction and distribution by a nonprofit organi-
zation or a eommereial firm.

Discussion at the spring meeting in Memphis re-
sulted in the opinion that the collection of spectra by
either of the proposed methods would be quite feasi-
ble. Reproduction and distribution however might
become a bit more of a problem as most groups
distributing spectra would want to reproduce these
spectra in their own format and several of them
are not interested in sale of specific spectra but only
in subscriptions to all of the spectra they distribute.
Details for activating this proposal will be investi-
gated during the coming year, and, if at all feasible,
some method for making infrared spectra available
will be worked out.

Determination of Polyunsaturated Acids in the Pres-
ence of Cis and Trans and Positional Isomers
Analysis of Hydrogenated Oils

The extension of the scope of Method Cd 7-48 to
hydrogenated oils containing cis and #rans and posi-
tional isomers has been frequently suggested as a
pressing problem. The committee agreed that a need
exists for this extension of application of wmethod
Cd 7-48. It was decided that the recommended order
of approach is a) look for a better isomerization
agency and b) look to longer isomerization times.
However this problem now requires research in an
individual laboratory. Once a proposal is made, the
committee would be ready to test it in collaborative
study. However it is not within the scope of the
Committee’s activities to conduect research to devise
new methods,
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