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tween f a i r  a n d  high solubi l i ty ,  whereas  the po tass ium 
soaps go a b r u p t l y  into solut ion,  a t  a lmost  the same 
t e m p e r a t u r e  a n d  concen t ra t ion  of each soap. 

The only  soaps tha t  are even modera te ly  soluble a t  
room t e m p e r a t u r e  are potass ium laura te ,  myr i s ta te ,  
a n d  oleate, the po tass ium sal t  of acids f rom coconut  
oil, a n d  the sodium oleate. The other  sodium a n d  
potass ium soaps of the s a tu ra t ed  f a t t y  acids requ i re  
elevated t empe ra tu r e s  for  solution.  

Phase  d iagrams  for  the five commonest  po tass ium 
soaps are developed a n d  recorded. 
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Rapid Volumetric Method for the Determination of 'Silica in Soap 
ROBERT M. KELLEY and EUGENE W. BLANK, Research and Development Department, 
Colgate-Palmolive-Peet Company, Jersey City, New Jersey 

T H E  grav imet r i c  method  for  the d e t e r m i n a t i o n  of 
sil ica in  soaps involves a t ime-consuming  evapora-  
t ion  a n d  d e h y d r a t i o n  wi th  concen t ra t ed  su l fu r ic  

acid. There  is a g rea t  chance for  e r ror  due to spat-  
t e r i ng  a n d  insufficient  dehydra t ion .  Losses due to 
the difficulty in  h a n d l i n g  the ge la t inous  silica are 
common. The vo lumet r ic  method  descr ibed below 
e l iminates  these d i sadvantages  a n d  is both  r ap i d  a nd  
accurate .  

I n  1929 Siegel (1) i n t roduced  a method  for  the 
vo lumet r ic  d e t e r m i n a t i o n  of alkal i-f luorides a n d  silicic 
acid based on the r eac t ion :  

si02 -~- 6NaF -[- 4HCI --+ Na_.SiFs + 4NaC1 -~ 2H_.O 

Korol  a n d  Koluzhskaya  (2) f o u n d  tha t  the deter-  
m i n a t i o n  of Si02 in  wa te r  glass b y  this  method  
proceeded ve ry  slowly a n d  resu l ted  in  an  ind i f fe ren t  
endpoin t .  The add i t ion  of an  excess of ItC1 a n d  back 
t i t r a t i o n  wi th  N a O H  resu l ted  in  ambiguous  resul ts  
due to the fact  tha t  Na2SiF 6 i tself  is t i t r a t ab le .  These 
workers  avoided this  difficulty b y  employ ing  potas- 
s ium chloride to conver t  the sodium salt  into the less 
soluble K2SiF  s a n d  b y  t i t r a t i n g  in  the presence of 
alcohol. 

The method  of Koro l  a n d  Koluzhskaya  is capable  
of good resul ts  in  the analys is  of sodium silicate 
solut ions bu t ,  when  app l i ed  to the de t e rmina t i on  of 
Si02 in  soap, immedia te  difficulty is encountered .  I n  
a t t e m p t i n g  to app ly  the method  to the d e t e r m i n a t i o n  
of SiO~ in  soap, i t  was f o u n d  tha t  the presence of  
phosphates  a n d  ca rbona tes  necessi ta ted several  modi-  
fications of the i r  method.  As descr ibed in  this  paper ,  
these modif icat ions consist  i n  b r i n g i n g  the hot  solu- 
t ion  of the ashed sample to exact n e u t r a l i t y  b y  a d d i n g  
an  excess of N / 2  HC1 a n d  b a c k - t i t r a t i n g  to a phenol-  
ph tha l e in  e n d p o i n t  wi th  N / 2  K O H .  The r equ i r ed  
a m o u n t  of po tass ium chloride is then  added,  followed 
b y  an  excess of N / 2  HC1 a n d  the r equ i r ed  a m o u n t  of 
NaF .  A f t e r  a l lowing sufficient t ime for  the reac t ion  
to proceed to complet ion,  the excess HC1 is t i t r a t e d  
wi th  N / 2  K O H .  Boi l ing  of the so lu t ion  before  ad- 
j u s t m e n t  of the in i t i a l  e n d p o i n t  is necessary  to remove 
C02 f rom the solut ion.  

Procedure  
Reagents Required. The following reagents are required for 

use in the procedure: 
N/2 Hydrochloric Acid. 
N/2 Potassium Hydroxide. 

Phenolphthalein Indicator solution prepared by dissolving 1 
gram of phenolpbthalein in 120 ml. of alcohol, adding 100 ml. 
of water, thoroughly mixing and neutralizing with dilute alco- 
holic KOH to a faint pink color. 

Potassium Chloride (KC1). 
Sodium Fluoride (NAP). 
Neutral alcohol (95% ethyl alcohol, U.S.S.D. Formula 3a) 

prepared by neutralizing cold alcohol to a phenolphthalein end- 
point with dilute alcoholic KOH. 

Method 
Accurately weigh 2 to 3 grams of the sample into a platinum 

dish. Carefully ignite over a Meker burner to a white ash. 
Dissolve the ash in approximately 100 ml. of distilled water 
(temperature 90-100~ and transfer to a 500-ml. Erlenmeyer 
flask. If difficultly oxidizable char is encountered, dissolve the 
ash as completely as possible in hot water, filter the solution, 
return the paper and char to the platinum dish, and again 
ignite. Dissolve the residue in a small volume of hot water and 
add to the filtrate already obtained. 

Add several drops of phenolphthalein indicator solution and 
titrate to an approximate phenolphthalein endpoint with N/2 
hydrochloric acid. Add an excess of about 5 ml. of the N/2 
hydrochloric acid. Bring the solution to a boil to expel CO2. 
Rinse down the walls of the flask with distilled water and 
titrate the contents of the flask with N/2 potassium hydroxide 
to an exact phenolphthalein endpoint. Cool the titrated solution 
under a stream of cold tap water. 

Transfer the cooled solution to a 1000-ml. Erlenmeyer flask 
whose interior has previously been coated with paraffin. Use a 
commercial grade of white paraffin with melting point of 55- 
60~ Add 20.0 grams of potassium chloride and exactly 40 ml. 
of N/2 hydrochloric acid from a burette. Add 5.0 grams of 
sodium fluoride and allow the mixture to stand for 10 to 15 
minutes. Add a volume of cold neutral alcohol equal to the 
total volume of the solution already present in the flask. Allow 
to stand for an additional 5 minutes. Back titrate the excess 
N/2 hydrochloric acid with N/2 potassium hydroxide solution 
employing phenolphthalein indicator. The endpoint is taken 
when the color persists for one minute: 

Calculation : 
(B--T)XNXF 

% Si02 = 
W 

B = ml. of N/2 KOH equivalent to 40 ml. of N/2 HC1. 
T = ml. of KOH required for back titration. 
N = Normality factor of N/2 KOH. 
F = Equivalent weight of SiO2 X 100. 

W = Weight of sample. 

Resul t s  

A n u m b e r  of sp rayed  soaps were ana lyzed  for  
the i r  silica con ten t  by  both  the usua l  g rav ime t r i c  
method  (3, 4) a n d  the vo lumet r i c  method  descr ibed 
above. The resul ts  ob ta ined  are shown in  Table  I. 

To de te rmine  the precis ion of the v o l u m e t r i c  
method several  de t e rmina t i ons  were made on Sample  
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F (cf. Table I ) .  The results obtained are shown in 
Table I I .  

T A B L E  I 

Compar i son  of the Results Obta ined  in  the Ana lys i s  of Soap for  S i l ica  
Conten t  by the  G r a v i m e t r i c  a n d  V o l u m e t r i c  Methods 

Sample  

A... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

D .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
E . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
G .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
H . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G r a v i m e t r i c  

4 .80  
9 .86  
6 .58  

10 .71  
11 .93  
10 .08  

7 .46  
14 .48  

% S i O ~  

V o l u m e t r i c  

4 .76  ; 4 .84  
9 .94  
6 .71  

10 .58  
12 .03  
10 .07  

7 .37 
14.48 

T A B L E  I I  

V o l u m e t r i c  E s t i m a t i o n  of SiOe vs. G r a v i m e t r i c  D e t e r m i n a t i o n  
U s i n g  Sample  F (Tab l e  I )  

% Si02  % Si02  
:Determina t ion  No. Vo lume t r i c  G r a v i m e t r i c  E r r o r  

Method Method 

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 . 1 4  10 .08  Q-0.06e/c 
2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 .10  ........ + 0 . 0 2  e)~ 
3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 .25  ........ +0 .17r / , .  
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 .08  ........ 0 . 0 0 %  
5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 .12  ........ + 0 . 0 4 %  
6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 .07  ........ - - 0 . O l ~  

Discussion 
The values given in Table I i n d i c a t e  tha t  the 

method gives results agreeing satisfactori ly with 

those obtained by  apply ing  the more lengthy bu t  
exact gravimetr ic  method. The ut i l i ty of the volu- 
metric  method is due to the rap id i ty  with which a 
determinat ion may  be run. 

I t  has been found that  if the paraffin is applied 
to the flask in a thin coating, it is quite adherent.  
Such coated flasks may  be used for  several determi- 
nations before the wax cracks away f rom the glass. A 
thin coating of wax is desirable, also, to enable bet ter  
examination of the visual endpoint. I t  is unfor tuna te  
that  owing to the nature  of the reagents employed it 
is impract ical  to follow the course of this reaction 
electrometrically. 
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Report of the American Representative on the Fat and Oil 
Commission of the International Union of Chemistry 
FOSTER DEE SNELL, Foster D. Snell, Inc., New York City 

The following mat ters  were considered by  the com- 
mission and action taken as noted:  

Samples. F o r  large-size units, such as copra and 
olives, a min imum is 1 kilo; for  all seeds except very 
small ones, 500 grams;  for such as linseed, sesame, 
etc., 100 grams. 

Moisture. F o r  large samples the units are to be 
crushed but  for  very small seeds they may  be used 
whole. A sample of 5 • 0.5 g ram weighed to 1 nlg. 
is to be dried in a dish, p re fe rab ly  of aluminunl, 
7 cm. in diameter  and 3-4 cm. high at  103 • 2 ~ 
Weighing is done af ter  3 hours then reweighed to 
constant weight, or unti l  deviations between 2 weigh- 
ings are no more than  5 mg. 

Fatty Matter. The extraction shall be with petro- 
leum ether distilling at 40-60~ having a bromine 
index below 1. Use of pentane or normal  hexane is 
permissible. The sample shall be 10 • 1 g ram accu- 
rate  to 1 mg. The proposal of the Dutch commission 
to d ry  for  45 minutes  at  103-5 ~ to inactivate enzymes 
was opposed by  the Brit ish and French  Commissions 
and set aside for  fu r the r  consideration. Wet  seeds 
are to be dried at about  10% relative humidity.  The 
first extract ion is carr ied out with finely ground 
mater ia l  for  4 hours, the second for  2 hours. The 
solvent is removed by  distillation and final traces of 
solvent are removed by  warming  to 100 ~ for  not 
more than  20 minutes, at  the same time passing a 
cur rent  of air. 

Free Alkali in Soap. The ba r ium chloride method 
was in general  considered unsatisfactory.  Absolute 

alcohol shall be used with a 10-gram sample in amount  
such that  the water  in the soap will not dilute it  
below 95%. Dissolved gas in the alcohol shall be 
eliminated b y  refluxing for  10 minutes. T h e  alcohol 
shall be neutralized to phenolphthalein at  70 ~ with 
0.1 N alcoholic potassium hydroxide.  Then dissolve 
the soap by  refluxing and t i t ra te  at  70~ with 0.1 N 
alcoholic sulfuric acid, up to 0.1% alkali or 0.2 N 
for  high concentrations. 

Free Alkali Carbonate. F o r  small amounts deter- 
mine the carbon dioxide. Alternat ively,  a f te r  t i t ra-  
tion of free alkali, add an amount  of carbon-dioxide- 
free water  equal to the volume of alcohol and t i t ra te  
to bicarbonate  with 0.1 N sulfuric acid. Where  the 
precipi tate  in determinat ion of free alkali is appre-  
ciable, filter and subject  to mineral  analysis. 

Rosin in Soap. The method of Vizern and Guillot 
was adopted in preference to the MacNickol method. 

The Halphen  test was p re fe r red  to the Liebermann-  
Storeh for  detection of small amounts  of rosin. 

Soluble and Insoluble Volatile Acids. The Reichert- 
Meissl value and Polenske number  are to be expressed 
as rag. of potassium hydroxide per  g ram of sample. 
Distil lation is to take 19-21 minutes. Cooling for  15 
minutes at 15 ~ is retained. 

Discussion of details of the digitonine method for  
sterols, thioeyamate index, and peroxide index or Lea 
index was indecisive. 

I t  is proposed to publish the methods of the Com- 
mission in ]947 and to reconvene in Par is  in Ju ly ,  
1948. 


