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in the production of greases such as those described 
by the patents quoted. 

Summary 
1. Pure calcium, barium, and magnesium stearates 

have been prepared. 
2. X-ray diffraction powder diagrams of these me- 

tallic soaps have been obtained as standard references 
for analysis. 

3. The probability of the non-existence of basic 
alkaline earth and mixed acid soaps were shown. 

4. The probable course of reactions taking place 

during the production of greases at high tempera- 
tures involving the presence of excess base is outlined. 
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Report of Soap Analysis  Committee" 

A O C S - - A S T M  Committee D- 1 2 ,  1 9 4 5  

D URING the last few years the soap companies 
were called upon to furnish the armed services 
with special types of soaps for use in soft, hard, 

and sea water. The composition of these products 
differed from normal soaps in that they contained in 
addition to soda soap, synthetic detergents and inor- 
ganic salts, the latter consisting essentially of sodium 
sulfate and sodium chloride, which are normal con- 
stituents of the synthetic detergents. Because of the 
presence of the synthetic detergents and inorganic 
salts the official analytical methods commonly used 
for normal soaps were found, for the most part, to 
be inapplicable to these products. Accordingly, a set 
of special analytical methods had been developed by 
the Soap Analysis Committee in cooperation with the 
laboratories of the Army and Navy departments. 
During 1944 the committee made a comprehensive 
s tudy( l )  on three cooperative samples of soap con- 
taining synthetic detergents using these methods, and 
at its annual meeting in 1944 the committee voted the 
tentative adoption of these methods. Some slight 
revisions had been made in these methods, and it was 
the consensus to analyze additional samples of soap 
in 1945, following strictly the revised procedures as 
tentatively adopted. 

Since the work in 1944 did not include a study of 
the starch determination in these types of soaps, it 
was agreed to analyze a sample of soap of the syn- 
thetic detergent type containing this ingredient. 
Therefore two samples of these special soaps repre- 
senting commercial production were used in these 
studies by 13 collaborating laboratories. The compila- 
tion of results submitted by the various laboratories 
is shown in Tables I and II. 

Sample No. 45-1 represented a bar containing mois- 
ture, anhydrous soap, active synthetic detergent, and 
neutral inorganic salts. Sample No. 45-2 was a similar 
type except that it contained approximately 20% 
starch. Some of the members of the committee ques- 
tioned the factor of 0.9 which is used in the official 
soap methods in converting the dextrose by the Mun- 
son-Walker method to starch. To check on this point 
a sample of starch representing the same material 
used in the manufacture of Sample No. 45,-2 was sub- 

Pre~ent~d at fall meeting of the American Oil Chemists' Society, 
Nov. 7-9, 1945, Chicago. 

mitted to the members of the committee with a request 
that they determine the actual factor thereon. In 
Table I I  under column " S t a r c h "  Result A repre- 
sents figures obtained using the official factor 0.9 
whereas Result B represents figures obtained using 
the actual factor determined on the sample of starch 
used in the preparation of Sample No. 45-2. The 
actnal starch factor obtained by the individual labo- 
ratories is shown in the last column of this table. A 
detailed method for determining starch in the sample 
of soap was submitted to the participants in this work 
and is included as a part of this report. 

In examining the results shown in Tables I and II, 
it will be noted that the figures for the most part  can 
be considered in fairly close agreement. Although 
there appears to be some divergence in  results :in 
some of the determinations, it was the consensus that 
the methods are quite satisfactory for these types of 
soaps and that with more experience with these pro- 
cedures operators should be able to obtain more ac- 
curate and uniform results. 

R e c o m m e n d a t i o n s  

I ,  ~OAPS CONTAINING SYNTHETIC D E T ~ E N T S  

The committee voted the official adoption of the 
methods for analyzing soaps containing synthetic de- 
tergents with the stipulation that the following revi- 
sions be made thereto: 

a. Anhydrous Soap. Instead of weighing the fat ty 
acids in the anhydrous soap determination the fat ty  
acids are to be titrated with alkali in the presence of 
alcohol, evaporated to dryness, and weighed as anhy- 
drous soap. Because of the hygroscopic nature of 
this soap a caution is to be included in the method 
to cool in a desiccator before weighing. 

b. Fatty  Matter. The present tentative method calls 
for evaporating the petroleum ether on the steam bath 
and dry the residue (fat ty matter) in an oven at 100 
to 105 ° C. to constant weight. This will be changed to 
read as follows: "Evaporate  on a steana bath until 
the odor of petroleum ether is no longer perceptible 
and then dry for one-half hour in an oven at 105 ° 
~- 2 ° C."  

c. Starch Factor. The committee voted to change 
the present factor of 0.9, which is used in converting 
dextrose to starch, to 0.93. 
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I I .  POTASt t  PASTE SOAPS 

The committee voted to nlove from tentative to 
official the Methods for the Determination of Free 
Alkali and Potassium Carbonate in Potash Paste 
Soaps (1). 

I I I .  I~E~VRITING OF SOAP METHODS 

The American Oil Chemists' Society has under- 
taken the job of rewriting and standardizing accord- 
ing to a definite pattern all its analytical procedures 
inchding the soap methods. Accordingly, a subcom- 
mittee was appointed during this year with the 
approval of the main committee for the purpose of 
reviewing the rewriting of the soap methods. The 
main committee voted to grant the subcommittee au- 
thority to make editorial revisions and minor changes 
in technique which they believe are necessary and 
which will not affect the general principle of any 
method. After all the revisions are made, the meth- 
ods will then be referred to the Uniform Methods 
Committee for approval. 

I V .  ~{ETHODS OF SAMPLING SOAPS AND PREPARATION 

OF SAMPLES POt¢ ANALYSES 

The chairman was authorized to appoint a subcom- 
mittee to study and develop suitable methods for 
sampling soaps and the preparation of samples for 
analysis. 

The personnel of the Soap Analysis Committee is as 
follows : 

H .  C. BENNETT 
R. BERNSTEIN 
E. W. BLANK 
J. N. BOROL~ 
L. F. HoY¢ 
C. P.  LONO 
L. B. PAICSONS 

B. N. ROCKWOOD 
J.  E. S~MPSO~ 
F.  W.  SH]THE~ 
FOS'FE~ D. SNL~L 
B. S. VAN ~ ZILE 
M. L.  SHE~Y,  c h a i r m a n  
E. RANDA, vice c h a i r m a n  

]~EFE I~E NCE 
1. Report of Soap Analysis Committee, AOCS; ASTM Committee 

D-12, 1944, Oil & Soap, 22, 62-68, /~arch (1945). 

Method for Determination of Starch in Soap 
Reagents: 

Copper  s u l f a t e - - S o l u t i o n  A - - W e i g h  34.639 g r a m s  of  C. P .  
CuSO~'5H20,  dissolve in  150 ml. of  dist i l led water ,  filter t h r o u g h  
asbestos ,  and  m a k e  up  to 500 ml. in a volumetr ic  flask. 

Alkal ine  t a r t r a t e ~ S o l u t i o n  B - - W e i g h  173 g r a m s  of  Rochelle 
sa l t s  ( sod ium p o t a s s i u m  t a r t r a t e  K N a  CJLO,-4H_,O),  dissolve 
in 150 ml. dist i l led water ,  and  add  50 g r a m s  of N a O H .  St i r  the  
m i x t u r e  f r e q u e n t l y  unt i l  dissolved. Di lute  to 500 ml., allow to 
s t a n d  2 days  and  filter t h r o u g h  p repa red  asbestos.  

Hydrochlor ic  ac id - -Di lu t e ,  t IC] cone. C. P .  in dist .  water ,  1:1.  
~ydroch lo r i e  ac id - -Di lu t e ,  HC1 cone. C. P.  in dist.  water ,  1 : 3. 
Su l fu r i c  a c l d - - D i l u t e ,  H:S04 C. P.  cone. in dist i l led water ,  1:4.  
Ni t r i c  ac id - -Di lu t e ,  HNOa C. P .  cone. in disti l led wate r ,  1:3.  
N a O t t - - A p p r o x i m a t e t y  10% (15 ° B~) .  
A l c o h o l - - F r e s h l y  boiled e thyl  alcohol, 95% and neu t ra l  to 

pheno lph tha l e in ;  e i ther  F o r m u l a  No. 3A or No. 30 of the  U. S. 
I n t e r n a l  Revenue  Bureau .  

E t h e r - - E t h y l  ether.  
Pheno lph tha l e in  i n d i c a t o r - - l %  solution in neutral ,  rcdist i l led 

alcohol. 
A s b e s t o s - - L o n g  fibre Amphibo le  var ie ty ,  see prepara t ion.  

Preparation of Asbestos for Use 
Diges t  the  asbes tos  for  2 to 3 days  in 1 :3  HC1. W a s h  free  

f rom acid wi th  dist i l led water .  Diges t  2 to 3 days  in  10% 
N a O H .  Dra in  off bu lk  of N a O H  and add suiiicient hot  Mkaline 
t a r t r a t e  solut ion ( B )  o f  the  same s t r e n g t h  used for  the  suga r  
solut ion to cover the  asbes tos  well. P lace  on the  s t e a m bath ,  
s t i r r i n g  occasionally fo r  2 to 3 hours .  W a s h  tile asbes tos  f ree  
f r o m  alkali.  P o u r  off the  solut ion.  Rinse  wi th  water  and  then  
d iges t  the  asbes tos  several  hours  wi th  1:3  HNO::. W a s h  free 
f r o m  acid. Add dist i l led wate r  and  shake into a fine pulp.  
Store in a f lask or wide m o u t h e d  bot t le  in wa te r  Suspension. 

Apparatus 
B e a k e r s - - 4 0 0  *,11. and  250 ml. 
Volumet r ic  f l a sks - -250  ml., 500 ml. accura te ly  s t andard ized .  
P i p e t t e ~ A n  acc.urately s t anda rd i zed  50-ml. p ipe t t e  is used  

in s amp l ing  f rom the  volumetr ic  flask. Two 25-ml. p ipe t tes  are  
used to p ipe t te  F e h l i n g ' s  solut ion.  

T i m e r - - A n y  su i t ab l e  t imer.  
F l a sks - -500-ml .  E r l emneyer  flasks provided wi th  reflux con- 

densers .  
Gooch e r u c i b l e - - A  30-ram.  Gooch crucible,  p repared  and  

weighed.  

Preparation of Gooch Crucible 
The  crucible  should be used  wi th  an  asbes tos  m a t  p repa red  

as fol lows and  no t  a pape r  filter ma t .  W i t h  tile crucible  in 
posi t ion over tile suc t ion  flask and  wi th  gen t le  suct ion,  m ak e  an  
asbes tos  f i lm 1~" th ick and  wash  tho rough ly  wi th  dis t i l led 
wate r  to remove fine par t ic les  of  asbestos .  W a s h  the  crucible  
with l0  ml. of  alcohol, then 10 ml. of  ether,  d ry  for  30 m i n u t e s  
a t  105 ° C., cool in a des iccator  and  weigh.  

Procedure for Analysis 
Cut the  soap into th in  flakes to a id  in rap id  solution.  W e i g h  

• it once a sample  weight  t h a t  will no t  give over 1 g r a m  of 
s t a rch  into a 400-ml. beaker.  A d d  200 ml. hot,  neu t ra l  alcohol. 
Cover the  beaker  and  hea t  on the  s t e a m  ba th ,  swir l ing  occasion- 
ally un t i l  t he  soap is in solut ion.  F i l t e r  t h r o u g h  a fi l ter  pape r  
or a Gooch crucible  wi th  suct ion.  (A  pape r  filter pad  m a y  be 
used fo r  th is  f i l t ra t ion) .  W a s h  t he  res idue  on the  Gooeh or 
filter pape r  with hot  alcohol un t i l  f ree  f r o m  soap.  W a s h ,  neut ra l  
to pheno lph tha le in  the  alcohol insoluble on the  filter wi th  dis 
ti l led wate r  a t  no t  over 60 ° C. wi thou t  d ry ing .  The  a m o u n t  of  
s t a rch  should not  be over 1 g ram.  I f  so, a smal ler  s~mple 
should be used. 

T r a n s f e r  the  insoluble  nmter ia l  to a 500-nil. E r l enmeyer  iflask 
pre~'ided wi th  a reflux condenser ,  wash ing  the  las t  t races  ~rom 
the pape r  with a s p r a y  of wa rm wate r  (no t  over 60 ° C.). ! Add  
wate r  up  to 200 ml. and  20 ml. 1 :1  HC1. Boil for  21/2 t!ours. 
Cool and  nea r ly  neut ra l ize  wi th  sod ium hydroxide.  T r a n s f e r  to 
a 250-ml. vo lumet r ic  flask, cool to room t e m p e r a t u r e  (23 ° to 
30 ° C.), and  make  to volume. F i l t e r  enough  t h r o u g h  a clean 
dry pape r  to give a 50-ml. al iquot.  

T r a n s f e r  25 ml. each of the  copper  su l f a t e  solut ion (A)  and  
alkal ine t a r t r a t e  solut ion (B)  into a 400-ml. b e a k e r .  Ad d  a 
50-nil. a l iquot  to the  4 0 0 m l .  beaker .  Dist i l led wa te r  should be 
added to give 50 mL if  a smal le r  sized a l iquot  is u s e d .  The 
al iquot  used m u s t  not  be so l a rge  t h a t  no excess of  ]~'ehling's 
Solut ion remains  a f t e r  the  boiling. Hea t  so t h a t  boi l ing beg ins  
in t m inu t e s  and  cont inue  the  boi l ing  for  exac t ly  2 minu tes .  
Keep  the  beaker  covered wi th  a watch  glass  d u r i n g  the  hea t ing .  
( I t  is i m p o r t a n t  t h a t  boi l ing  beg ins  in  4 m i n u t e s  an d  i t  is 
eon t iuued  for  exac t ly  2 minu te s .  To r egu la t e  t he  bu r n e r  i t  is  
adv isab le  to make  a p re l imina ry  t e s t  u s i n g  50 ml.  o f  the  rea- 
gen t  and  50 mI. o f  wa te r  before  p roceed ing  wi th  the  ac tua l  
de te rmina t ion .  A t imer  should  be used.)  

W i t h o u t  d i lu t ing ,  filter the  cuprous  oxide a t  once on a 
weighed prepared  Gooeh crucible u s ing  gent le  suction.  W a s h  
the cuprous  oxide tho rough ly  wi th  dist i l led water at abou t  60 ° 
C., t hen  wi th  10 ml. cold 95% alcohol and  finally wi th  10 ml. 
of  e ther  m a k i n g  ~er ta in  t h a t  the  filter is  below the  boi l ing  po in t  
of  alcohol or e ther  when  used. Dry  fo r  30 m i n u t e s  in an  oven  
a t  105 ° C., cool in a desiccator  and  weigh as cuprous  oxide. 

Calculations 
Refe r  to the  a m o u n t  of  dext rose  equiva len t  to the  we igh t  of  

cuprous  oxide in Munson  a n d  W a l k e r ' s  Tables .  ~ Us u a l l y  the  
dextrose  is g iven  in mi l l ig rams .  The  we igh t  dext rose  should  be 
placed on a g r a m  bas i s  by  s h i f t i n g  the  decimal  po in t  3 p]aces 
to the  left .  

Result A : 1. W e i g h t  of  StarLh = W e i g h t  of  Dext rose  X 0.90 

W e i g h t  of  s ta rch  Eq. 1 X 500 
2. % S ta rch  ~ W e i g h t  of  or ig ina l  sample  

R e s u ~  : 3. W e i g h t  of  S ta rch  ~ W e i g h t  of  Dext rose  X ~ ? ~  

W e i g h t  of  s t a rch  Eq.  3 X 500 
4. ? v ~ a x c h  ~ We igh t  of  or ig ina l  sample  

• * Actual factor determined on sam'p~ ~ starch (dry basis). 

• )Iethods of Analysis, A.O.A.C., 5th Edition 1940, ~ 67] to 676" 
Handbook of Chemistry and Physics, 24th Edition pages ~ to 14071 
J. Am. Chem. Soc. 28, 663, 1906. 


