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T 
H E  study of the properties contributed to soap 
by rosin and resin and rosin acids is included in 
the efforts of the Naval Stores Research Divi- 

sion to extend the use of naval stores to and in those 
products where it is best suited. This report covers one 
phase of the work dealing with the properties asso- 
ciated with the cleaning action of soap. 

The removal of dirt or soil by washing with soap and 
water depends upon several factors. One of the major  
factors is the surface tension of the detergent solution. 
All of the factors associated with the cleaning action of 
soap have been studied with regard to the influence of 
fatty acids or fat ty acid mixtures common in soap, but 
apparently have not been considered to any appre- 
ciable extent with regard to rosin. Since rosin is used 
in soap and information on the surface tension of rosin 
and rosin-fatty acid soap is of interest, a series of sur- 
face tension measurements was undertaken. 

Experimental 

The du Nouy tensiometer was used to measure the 
surface tension of the soap solutions and the results 
were recorded in dynes per centimeter. 

The soap solutions for surface tension measurements 
were prepared as follows: 

To I gm of fatty acid, and also to 1 gm of rosin and 
25 to 50 ml of water was added just enough 0.5-N 
N a O H  to neutralize the fatty acid or rosin. The alkali 
needed was determined by previously titrating 1 gm of 
fatty acid or rosin in alcohol until alkaline to phenol- 
phthalein. The aqueous alkali solution was heated and 
stirred until clear. The solution was then made up to 
100 ml in a volumetric flask, and cooled to room tem- 
perature, water was added to bring volume to 100 ml 
and the solution was thoroughly mixed by shaking. 1 

The soap solutions containing 0.1 per cent fatty acid 
and 0.1 per cent of rosin were prepared by pipetting 10 
ml of the above soap solutions into volumetric flasks 
and adding water until the volume was 100 ml. These 
solutions, if not alkaline to phenolphthalein, were made 
so by adding 1, 2 or 3 drops of a N a O H  solution. The 
lower fatty acid soaps and rosin soap in 0.1-per cent 
solution do not have a pH value of t0, so it was neces- 
sary to add alkali since we wished to make all surface 
tension measurements at approximately the same pH. 

The fatty acid-rosin soap solution containing 1 per 
cent fatty acid and rosin, in a ratio of 3:1, was prepared 
by mixing 75 ml of the fatty acid soap solution con- 
taining 1 per cent fatty acids and 25 ml of the rosin soap 
solution containing 1 per cent rosin. The fatty acid- 
rosin soap solution containing 0.1 per cent fatty acid 
and rosin was prepared by dilution. 

I Ros in  ( s l a s h )  soap  s o l u t i o n  p r e p a r e d  b y  n e u t r a l i z i n g  1 g m  of 
ros in  in a l c o h o l  to p h e n o l p h t h a l e i n  e n d  point ,  d r y i n g  in v a c u u m  
d e s i c c a t o r  a n d  d i s s o l v i n g  in  100 m l  of w a t e r  h a d  the  s a m e  s u r f a c e  
t e n s i o n  a s  a s i m i l a r  so lu t ion  p r e p a r e d  a s  d e s c r i b e d .  T h i s  p r o c e d u r e  
w a s  not  a d o p t e d  s ince  t h e  s o a p  s o l u t i o n s  f r e q u e n t l y  f o a m e d  o v e r  
w h e n  d r i e d  in v a c u u m ,  a n d  d r y i n g  on a s t e a m  b a t h  i n c r e a s e d  the  
c h a n c e s  of o x i d a t i o n  of t h e  u n s t a b l e  ros in  a c i d  soaps .  
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All surface tension measurements were made at room 
temperature, 27 ° to 29°C. 

The rosin products studied were: slash pine rosin; 
longleaf pine rosin; oxidized rosinZ; pyroabietic acid; 

170°C, [a] ~ + 61°;  dehydroabietic acid, m . p .  

abietic acid, [a] 2130 - -  87° ;  dihydroabietic acid, m.p. 

2130 - -  3 ° ; tetrahydroabietic acid, nega- 129o-130°C, [a] 

t ire to tetranitromethane test for unsaturation. 

F A T T Y  A C I D  P R O D U C T S  

Iodine 
Mate r i a l  Acid  No. T i t r e  Va lue  

Capryl ic  Acid (Tech , )  ............................... 
Laur i c  Acid .............................................. 272.275 36-38 1.5-2.0 
Myr i s t i c  Acid ............................................ 237-243 42-46 4-13 
Pa lmi t i c  Acid ........................................... Technica l  g rade ,  dis t i l led under 

reduced pressure .  
S tear ic  Acid  ............................................... 202-203 58-59 U n d e r  1 
Oleie  Acid .................................................... 199-200 7-9 88-89 
Linseed Oil  Acids  .................................... 198-200 18-20 179-I82 
P a l m  Oil Acids  ............................................ 196-203 42-46 40-55 
Coconut Oil  Acids  ........................................ 260-270 21-25 9-15 

Discussion 

The surface tension of the soap solutions made with 
rosin and rosin acids is given in Table I. There  is prac- 
tically no difference in soap solutions made with rosin 
from longleaf pine gum, slash pine gum, oxidized rosin 
or pyroabietic acid. Thus, the origin of the gum used in 
making the rosin or the state of oxidation does not 
appreciably affect the surface tension of the rosin soap 
solution. 

However,  soap solutions made with purified rosin 
acids of different composition vary in surface tension. 
The amount of hydrogen in the molecule of the rosin 
acid influences the surface tension of the soap solu- 
tion; the more hydrogen present in the molecule, the 
lower the surface tension. The difference in surface 
tension of the rosin soap solution due to the structure 
of the rosin resulting from the degree of hydrogenation 
is more marked in the 0.1 percent than in the 1.0 per- 
cent solution. 

T A B L E  I,  

Sur face  Tension of Rosin Soap Solution Conta in ing  1 Percen t  and 
0,1 Pe rcen t  Rosin or Rosin Acids.  

Su r f ace  Tens ion  
1-Percent  Solut ion 0 .1 -Percen t  Solution 

Rosin Soap F r o m :  dynes per  cm. dynes per  cm. 

Slash rosin (rosin f rom slash pine gum)  33.7 42.2 
Longlea f  rosin ( ros in  f rom long-leaf 

pine gum)  .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.5 42.2 
Oxidized rosin .......................................... 35,0 41,4 
Pyroabietic Acid ...................................... 32,9 44,5 
Dehydroabietic Acid ................................ 37,7 49,5 
Abietic  Acid ............................................ 34.2 43.2 
Dihydroabietie Acid ................................ 31.9 38.3 
Tetrahydroabietie Acid  ........................... 30.6 31.9 

From a comparison of the surface tension of the 
rosin soap solutions with those of the fatty acid soap 
solutions in Table I I  it is evident that the rosin soaps 

s L o n g l e a f  p ine  ros in  p o w d e r e d  and  e x p o s e d  to a ir  in a th in  
l a y e r  for  o v e r  6 m o n t h s .  
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(.longleaf and slash rosin), with respect to surface ten- 
slon, are more like laurie acid soap than the other fatty 

T A B L E  I I .  

Sur face  Tension of Fa t t y  Acid Soap Solutions and Fa t ty  Acid-Rosin 
Soap Solutions. 

Su r f ace  Tens ion  
O f  F a t t y  Acid O f  Fa t t y  Acid-Rosir~ 

Soap Solutions Soap Solutions 1 
1.0% 0 .1% 

dynes dynes 
per  era. per  era. 

33.0 43.6 
30.2 36.7 
26,1 27.7 
25.3 27.4 
25.1 2̀ 34.4 
28.2 28.1 
30,4 27.5 
27.5 28.0 
30.9 28.5 

1.o% o.1% 
dynes dynes 

F a t t y  Acid Soap Made  f r o m :  per  era. per  cm, 
Capryl ic  acid ...................................... 45.6 55.7 
L a u r i e  acid ........................................ 31.8 46.0 
Myr i s t i e  acid .................................... 24.3 24,8 
Pa lmi t ic  acid ..................................... 26.5 -0 26.4 
Stear ie  acid ....................................... 25.1 z 35.8 
Oleie acid ........................................... 27.7 27.6 
Linseed Oil  acid ................................ 31.1 26,5 
P a l m  Oil  acid .................................... 26.1 27.7 
Coconut Oil  acid ............................... 32,8 28.1 

1 F a t t y  a c i d - r o s i n  p r e s e n t  in r a t i o  of  3:1 by  w e i g h t  ( s l a s h  ro s in  
u sed ) .  

2 S u r f a c e  t en s ion  of  t h e  s o a p  so lu t i on  m e a s u r e d  a t  50~C. 
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acid soaps tested. Whether this similarity extends to 
other soap properties has not yet been determined. 

Table I I  gives the surface tension of soap solutions 
made with the principal fatty acids found in the toilet, 
household and laundry soaps and of soap solutions 
made with fatty acids and rosin mixed in the ratio of 
3:1 by weight. With the exception of laurie and caprylic 
acid soap, the presence of rosin soap has little or no 
effect on the surface tension of the soap solutions. The 
replacement of a portion of the caprylic acid soap by 
rosin soap yields a solution with a lower surface ten- 
sion. The same is true of the 0.1 percent laurie acid 
soap solution. 

Summary 

The surface tension of soap solutions made from 
rosins and rosin acids has been measured and the sur- 
face tension of fatty acid soap solutions and fatty acid- 
resin soap solutions have been measured and compared, 

R e p o r t  o f  t h e  O i l  C h a r a c t e r i s t i c s  

C o m m i t t e e  - 1 9 3 9  - 4 0  

T H I S  committee has been gathering data on vari- 
ous oils, filling in where i n s u f f i c i e n t  with 
information derived from actual analyses con- 

tributed by the members, with the twofold purpose of 
establishing standards when possible and publishing 
as complete data on single samples as we can get for 
the book of methods. 

A few years ago, standards for olive oil and for 
olive oil foots were drafted by another committee of 
this society. Last year this committee set up a standard 
for North American Refined Cottonseed Oil. Having 
embarked on this policy, which is I believe, a novel 
one for  the Society, we are going ahead with increased 
acceleration. Data on four oils, perilla, soyabean, tin- 
seed and tung oils were collated from text authorities, 
from the A.S.T.M., the U.S.P. and the British Stand- 
ards Institute and after  a tentative draft  was sub- 
mitted the members, the specifications appended 
herewith were agreed upon by the majority and are 
offered for approval. 

The standards on these oils have been in force by 
other organizations for quite a number of years. For  
this reason we selected them and without any time- 
consuming labor in duplication of results, have adopted 
them and changed them somewhat to conform to the 
peculiar character of our own group of chemists. We 
cannot presume to delve into the amount of free fatty 

acids, accidental impurities foots, etc. which are mat- 
ters regulated by trade rules and are no part of the 
constants of the oils. Generally speaking, the values we 
set up, must be broad enuogh to take in pure oils for 
all purposes, edible or technical, raw or refined, foreign 
or domestic. Hence for the present, a few basic values 
have been selected, leaving for future work any addi- 
tional characteristics of purity. 

Work of this nature has begun to attract the atten- 
tion and interest of the trade. It  is hoped that A.O.C.S. 
Standards on oils may achieve a useful, conspicuous 
place in its regard, for being concerned only with the 
genuineness of oils, they neither detract from nor in- 
terfere with current standards. 

Whenever exceptions occur which give constants not 
falling within the range of values given, they should 
be brought to the attention of this committee. It is also 
suggested that A.O.C.S. Standards be recommended at 
every opportunity. 

W. D. HUTCHINS 
G. S. JAMIESON 
W. C. McLEoD 
V .  C .  M E H L E N B A C H E R  

R .  C .  S T I L L M A N  

L .  M .  T O L M A N  

J. J. VOLLERTSEN 
M .  F .  L A U R O .  C h a i r m a n .  

A.O.C.S .  S T A N D A R D S  

T u n g  
Sp. Gr av i t y  @ 25/25  C ............................................................ 0.931-0.937 
Iodine  Va lue  ( W i j s )  .................................................................. 160-175 
Saponification Value  ............................................................. 189-195 
Unsap .  Ma t t e r  (F .A .C . )  ............................................................. Max .  1.0% 
n D @  25 C ............................................................................... 1.516-1.520 

Per i l la  Soya Linseed  
0.923-0,930 0.917-0.921 0.924-0.931 

193-208 127"-141 170-204 
188-197 189-195 188-196 

Max.  1,5% Max.  1.5% Max.  1.7% 
1.479-1.482 1.470-1.476 1.477-1.483 

H e a t  Tes t  (Wors ta l l )  ................................................................ 
E ther  Insoluble Bromides  ......................................................... 

Max.  8 minutes  
None 

*The m i n i m u m  iodine value has  been changed to 120, as a resul t  of a 
communica t ion  f r o m  the Regional  Soybean Indus t r i a l  P roduc t s  Labora to ry  
of  the U.  S. Dept .  of A g r i c u l t u r e  at  Urbana ,  Il l . ,  in which resul ts  were  
g iven  on 8 commercia l  va r ie t i es  g rown at  s ta t ions in five s ta tes  for  four  
years ,  showing  a r ange  f rom 104 to 139 with ave rage  at t27.5 approxi-  

mately the lower l imit  of our specifications; but since the s t andard  devia- 
tion for var ia t ion  was  calculated as 5.2, the  m i n i m u m  was  made  120. A t  
this  va lue  only five samples  were  below and these were  produced under  
unusual ly  severe  drought  conditions. 

Th i s  commit tee  thanks  the senior  chemist ,  Mr .  T .  H ,  Hoppe r  for  his  
counsel and help in this  mat ter .  
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