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charge to build up to a maximum of 2,000 volts, or 
the highest voltage at tained in three minutes, which- 
ever occurred first. The r ight-hand sections of the 
graphs i l lustrate the time rate of discharge. The 
eontrol samples (solid lines) showed the fastest  rate  
Of build-up and the slowest rate of leak-off. Treat-  
merit of tile test  fabrics 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. I t  
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 tha t  the I. chloride aud sulfate 
are more efficient on Orlon than A. chloride. The 
f. sulfate in tu rn  is a slightly better antistat ic agent  
for Orlon than  I. chloride. F igure  7 shows tha t  the 
same relationship holds t rue  also for  a(.etate. Fo r  
Nylon the I. chloride is the least effective whereas 
A. chloride and I. sulfate  are about on a pa r ;  the 
[. sulfate has a slight edge over the A. compound. 
On Dacron (Figure  9) A. chloride is fa r  more effec- 
tive ill br inging about the leak-off than either of the 
I. compounds. I t  is interesting to note however that  
the I. sulfate  again has an edge over the correspond- 
ing chloride. It  would appear  that  a qua te rnary  
methosulfate may  be a more effective antistat ic agent  
than the corresponding qua te rnary  chloride having 
the same s t ructure  of the cation. I t  is obvious tha t  
the antistat ic propert ies  of a cationic agent  depend 
not only on the chemical s t ructure  of the cation but  
also on the nature  of the anion. Fur the rmore  the 
antistatic effect is somewhat specific for  individual 
synthetic fabrics. 

Summary 
The qua te rnary  a m m o n i u m  chlorides and methosul- 

fates of a f a t ty  amine derivat ive and a corresponding 
imidazoline derivat ive possess marked substant ivi ty  
for  cellulosic fabrics. The substant ivi ty  was deter- 
mined quanti tat ively,  and the rates of exhaustion were 
established. The exhaustion rate  is increased with an 
increase of p H  from 5 to 8 as well as with an increase 
of t empera ture  f rom 70 to 90~ 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 fabr ic ;  the 
relationship appears  to be a logari thmic function. At  
low percentages of add-on, SUdl as are used in the 
laundry  industry,  this is not objectionable. 

The antistatic propert ies  of three of the cationic 
agents on several synthetic nonpolar  fabrics were 
studied by a dynamic frict ion procedure. The rates 
of charge build-up and leak-off depend upon the con- 
centrat ion of softener on the fabric. In  general, the 
qua te rnary  ammonium sulfates appear  to be some- 
what more effective than  the corresponding chlorides. 
Fur the rmore  the antistatic propert ies  va ry  with the 
chemical s t ructure  of the cation and are somewhat 
specific for individual  fabrics. 
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Report of the Spectroscopy Committee, 1957-58 

T 
HE SPECTROSCOPY CO~r met twice dur ing 
the year  ending ~ i th  the 49th annual  meeting 
of the Society in ~emphis .  The first session was 

held October 1, 1957, dur ing  the 31st fall meeting of 
the Society at the Nether land Hil ton hotel, in Cincin- 
nati, 0. In  the absenee of the chairman, N. D. Ful ton 

presided. The meeting was at tended by five members 
or their  duly  authorized al ternates:  J.  R. Chipault,  
Ra lph  Kelly ( represent ing R. D. Mair) ,  Wil l iam 
[,ink, t t ans  Wolff, and Mr. Fulton.  The following 
nonmembers at tended: Er ik  yon Sydow, Univers i ty  
of Upsala, Sweden ; Wil l iam Fer ran ,  Best Foods Inc. ; 
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T A B L E  I 
Ana lys i s  of T u n g  Oil  and  P u r e  E l e o s t e a r i c  Acids in  Cyclohexane 

A. T u n g  oil 
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l abora to r .  

2 Ca lcu la ted  f rom absorbances  and  concen t r a t ions  f u r n i s h e d  by col- 
l abora to r .  

a 2 , 2 , 4 - T r i m e t h y l p e u t a n e  used ins tead  of cyclohexane.  

4 Repor ted  i n s t r u m e n t a l  d i f f i cu l t i e s  w i t h  c o n s e q u e n t  delay in m a k i n g  
m e a s u r e m e n t s  a f t e r  v ia ls  opened. 

5 Sl i t  wid ths  not  ind ica ted ,  or not  w i t h i n  r a n g e  specified. 
6 I n s t r u m e n t  not  ment ioned .  

C. Y. Hopkins, National Research Council, Ottawa, 
Canada ; Marvin Formo, Archer-Daniels-Midland ; and 
R. 0. Crisler, Vernon Weis, and H a r r y  Smith from 
Procter  and Gamble. 

The second meeting of the committee was he]ll on 
Apri l  22 at the Peabody 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 chairnlan of the Spec- 
troscopy Committee, at tended 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 scope of method Cd 7-48 to the determina- 

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

The committee specifically agreed co]laboratively to 
test: (A) A Fresh Alpha Tung Oil; (B) A Pure  
Alp ha-Eleostearie Acid; (C) A Pure  Beta-Eleostearie 
Acid; and mixtures of the pure eleostearie acids pre- 
pared from the pure samples as follows: (D) 20% 
Alpha-80% Beta; (E)  50% Alpha-50% Beta;  and 
(F)  80% Alpha-20% Beta. 

AecordingIy 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 nlixtures were requested from 

T A B L E  II 
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1 Reca lcu la t ed  f rom absorbances  a n d  concen t r a t ions  f u r n i s h e d  by col- 
l abora tor .  

2 Ca lcu la t ed  f rom absorbances  and  concen t r a t i ons  f u r n i s h e d  by col- 
l abo ra to r .  

8 2 r2~4 .Tr imethv lpen t~ne  ~lsed i n s t ead  of eyclohexane.  

4 Repor t ed  i n s t r u m e n t a l  difficulties w i t h  consequent  delay in  m a k i n g  
m e a s u r e m e n t s  a f t e r  vials  opened. 

5 Sl i t  w id ths  no t  ind ica ted ,  or no t  w i t h i n  rt~n~e specified. 
I n s t r u m e n t  not  men t ioned .  
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99% ethanol solution. Results obtained showed that  
the pure samples of alpha- and beta-eleostearic acids 
had not withstood the mail ing and wait ing 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 experimental ly  obtained results 
in each laboratory.  Results for  the fresh alpha-tung 
oil, and for  the pure  alpha- and beta-e]eostearie acids 
are shown in Tables I and I I  for the two solvents. 
Results for  the mixtures,  with the calculated composi- 
tions based on the data of Tables I and I I ,  are given 
in Tables I I I  and IV. 

The results are, in most cases, not entirely satisfac- 
tory.  At  the spr ing meeting of the committee in 
Memphis it was decided that  this work should be 
repeated with the samples furnished in a more stable 
form. I t  is believed that  urea  adducts of the two 
pure  acids will be sufficiently stable for collaborative 
study, and these samples wiIi 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 p repare  the three synthetic  mixtures.  The 
samples will be analyzed in ethanol with the special 
precaution tha t  the sample must  a) be analyzed 
prompt ly  and b) it must  be analyzed immediately 
af ter  it is dissolved in the ethanol solvent. This col- 
laborative work is planned early in the coming year. 

Determination of "Trans"  Acids as "Ela id ic"  by 
Means of Infrared Absorption 

At both committee meetings considerable interest  
was expressed in the need for a s tandard  or official 
method for  the determinat ion of trans isomers by 
means of in f ra red  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 inf ra red  spectrophotometer  to be 
used for the quant i ta t ive determinat ion of trans iso- 
mers must  be calibrated individual ly with a suitable 
s tandard or s tandards ;  and e) for  analysis of acids, 
the s tandard  must  be elaidie acid; for  esters, an ela- 
idate;  and for  triglyeerides, trielaidin. 

F r o m  discussion at the spr ing meeting in Memphis 
it appears  tha t  suitable s tandards  may  now be avail- 
able. These are being collected by  the chairman, who 
will p repare  specific procedures in the fo rmat  of the 
A.O.C.S. Official Methods for  the analysis of acids, 
esters, and triglycerides. With  each type of sample 
an elaidie acid, methyl  elaidate, or tr ielaidin p r ima ry  
s tandard will be supplied each eollabori~tor for  instru- 
ment  calibration. The collaborative work is expeeted 
to lead to recommendat ion for  the tentat ive methods 
of analysis for  these types of materials.  

A.O.C.S. Method Cd 7-48 for the Determinat ion of 
Polyunsaturated Fat ty  Acids 

The Uniform Methods Committee has adopted the 
minor revisions recommended by  the Spectroscopy 
Committee in last yea r ' s  repor t  (1). Recommenda- 
tion that  this method be changed f rom " t e n t a t i v e "  
to "Official" has also been approved. These changes 
will appear  in revisions of the Official Methods for 
1958. 

T A B L E  III 

Analysis of Mixtures of a- and jS-Eleostearic Acids i n  
Cyclohexane 
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1 R e c a l c u l a t e d  f r o m  a b s o r b a n c e s  a n d  c o n c e n t r a t i o n s  f u r n i s h e d  b y  col- 
l a b o r a t o r .  

C a l c u l a t e d  f r o m  a b s o r b a n c e s  and concentrations furnished b y  col- 
l a b o r a t o r .  

a 2 , 2 , 4 - T r i m c t h y l p e n t a n e  u s e d  i n s t e a d  o f  eye lohexane .  
R e p o r t e d  i n s t r u m e n t a l  d i f f icu l t i es  w i t h  c o n s e q u e n t  d e l a y  i n  m a k i n g  

m e a s u r e m e n t s  a f t e r  v i a l s  opened .  
5 S l i t  w i d t h s  not indicated, or n o t  w i t h i n  r a n g e  specif ied,  
6 Instrument  not m e n t i o n e d .  
7 C a l c u l a t i o n s  take into a c c o u n t  the  % a in  fl- and the % /3 i n  a- 

e l eos t ea r i c  acid .  

The Uniform Methods Committee has called the 
at tention of the Spectroscopy Committee to a poten- 
t ial ly dangerous step in this procedure. Some labora- 
tories have experienced trouble with the prepara t ion  
of the 6.6% potassium hydroxide- -g lycol  solution in 
the 25-rain. isomerization. The danger  arises f rom the 
violent disengagement of water  when K O H  pellets 
are added to the glycol at 150~ . One isolated inci- 
dent of an explosion has been reported dur ing this 
operation. 

At  the spr ing meeting in Memphis the Spectroscopy 
Committee considered this mat te r  and, a f ter  consid- 
erable discussion with members who are famil iar  with 
the method, decided that  s a fe ty  would be assured if 
the K O H  pellets were added to the glycol at a some- 
what  lower temperature ,  i t  was recommended spe- 
cifically that  the method be amended as follows: 

(B) 11 e: Change last sentence f rom 
L o w e r  th e bath  and allow the bath tempera-  

ture to drop to 150~ 
to 
Lower the bath and allow the bath tempera-  

ture  to drop to 120~ 

(B) 11 d: Change first sentence f rom 
When the bath t empera ture  reaches 150~ 

careful ly  add 60 g. of 85% KOH,  A.C.S. 
grade pellets to the glycol, keeping the 
solution under  nitrogen. 
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T A B L E  I V  

Ana lys i s  of Mix tu res  of a- and  f~ Eleostear ie  Acids  
in E thano l  

5 0 %  B F. 8 0 %  a 2 0 %  B 

F o u n d  

57.71a 
41.1lB 
97.6 T 

61.7 a 
75.3 a 
39.0 fl 
30,7 

100.62T 
107.32T 

45.8 a 
47.2 a 
41.5 
42.8 B 
89.4 T 
88.0 T 

% 
21.6 a 
21.2 a 
50.3 B 
51.3 /~ 
72.0 T 
72.9 T 

Caled F o u n d  

% % 
61.6 a 

79.6 a 62.7 a 
20 .7 f l  

18.2 ~ 20.0 # 
83.2 T 

97.8 T 83.2 T 
I 

35.7 a 74.6 a I 61.2 a 
4 6 . 0 ~  19.8 B I 19.5 B 
81.9 T 94.3 T 82.4 T 

59.7 a 79.5 a 84.3 a 
5 4 . 6 a  7 8 . 4 a  [ 8 2 . 9 a  
40,3 B 18.0 ~ 14.6 
45.5 B 19.2 B / 14.9 fl 
99.7 T 97.5 T [ 99.9 T 
99.2 T [ 97.6 T [ 101.1 T 

I 77,0 ~ 79.31a 
17.8 18.0 
94.8 T 98.3 T 

88.2~a 
83.6 a 86.0]a  

11.9 
17.1 fl 15.1 fl 

100.52T 
100.7 T 105.2'~T 

66.9 a 
67.8 a 69.0 a 

22.2 
22.4 ~ 21.7 fl 

90.6 T 
90.]  T 89.5 T 

pug'ted Not  repor ted 

-VI I I  19.0 a 17.7 a 47.5 a 46.6 a 76.1 a 76.2 a 
19.0 a 18.7 a 47.3 a 47.0 a 75.7 a 76,5 a 
so.a ~ 80... # 50.8 ~ 51.5 ~ ~1.3 ~ 21.] 
80,4 ~ 80.8 $ 51,0 r 51.4 ~ 21.8 fl  21.3 /~ 
99.3 T 99.6 T 98.3 T 99.4 T 97.4 T 98.1 T 
99.3 T 100.8 T 98.4 T 99.8 T 97.4 T 98.7 T 

I X  ~. a Not r epor ted  Not  repor ted  Not repor ted  

1 Reca lcu la ted  f r o m  absorbanees  and  concen t ra t ions  f u r n i s h e d  by col- 
laborator .  

2 Calcula ted  f r o m  absorbanees  a n d  concen t ra t ions  f u r n i s h e d  by co l  
labora ter .  

s 2 2 4 -Tr i rae thy lpen tane  used ins tead  of eyelohexane.  
4 R @ o r t e d  i n s t r u m e n t a l  diffk 'ult ies wi th  consequent  delay  in  makina.  

m e a s u r e m e n t s  a f t e r  v ia l s  opened.  
5 Slit  w i d t h s  no t  indicated ,  or  not  w i th in  r a n g e  specified. 
a I n s t r u m e n t  no t  ment ioned .  
7 Calcula t ions  t a k e  in to  accoun t  the  % a in f~- and  the % B in a- 

e leostear ic  acid.  

t o  

When the bath temperature  reaches 120~ 
carefully add 60 g. of 85% ](OH A.C.K 
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 flask. 

These changes will be recomnlended 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- 
troscopy Committee could perform a valuable service 
to the fat  and oil indust ry  by acting as a central 
agency for the collection, examination, and dissemi- 
nation of infrared spectra of fa t ty  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 speei- 

fieations 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 wou]d 
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 cer t i fy  as to its puri ty.  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 commercial 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, 
sonle method for making infrared spectra available 
wil] 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 trans and posi~ 
tional isomers has been f requent ly  suggested as a 
pressing problem. The eonnnittee agreed that a need 
exists for this extellsion of application of nlethod 
Cd 7-48. Jt 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 conduct research to devise 
new nlethods. 
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