
Report of the Glycerin Analysis Committee, 
September 1950 

D U R I N G  the past year the Glycer in  Ana lys i s  
Committee has been investigating a new method 
for the determination of glycerol. This proce- 

dure employs sodium periodate in place of periodic 
acid, is more reproducible, and overcomes the follow- 
ing disadvantage of the periodic acid method, namely,  
small size of sample and small t itration for the sam- 
ple. Results on 1949 and 1950 collaborative samples 
are attached. 

The 1949 results clearly show the superiority of 
the sodium periodate method over the periodic acid 
method. The data on C. P. glycerin indicate that the 
results were 0.2 to 0.3% low, but a modification has 
brought the results more in line. The committee rec- 
ommends withdrawal  of the present Tentative Method 
Ea 6-49, and advancement of the sodium periodate 
method to t en ta t ive  status.  
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W. C. CLARK J . T . R .  ANDREWS 
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GLYCEROL S O D I U M  P E R I O D A T E  O X I D A T I O N  M E T H O D  

Definition: This method deterndnes glycerol and other poly~ 
alcohols containing three or more adjacent  hydroxyl groups. 
The glycerol reacts with the sodium periodate in an acid 
soln., forming aklehydes and formic acid. The latter is a 
measure of the glycerol in the sample. 

Scope : Applicable to any glycerin soln., but  especially useful 
in analyses of samples containing oxidizable organic impuri- 
ties and certain hydroxylated compounds which interfere 
with the dichromate and acetin procedures. Trimethylene 
glycol and other polyalcohols in which the hydroxyl groups 
are not adjacent  do not react at room temperature.  This 
method is not applicable when the sample contains, in ad- 
dition to glycerol, polyhydroxyl compounds with three or 
more adjacent  hydroxyl groups. 

A. APPARATUS : 
1. Buret,  50-nil., calibrated to meet U. S. Bureau of Stand- 

ards Specifications. Delivery time must  not be less than 
90 seconds for 50 ml. 

2. Meniscus magnifier which will permit reading the buret 
to 0.01 mh 

3. Pipet, 50-ml., drainage time standardized so tha t  same 
quanti ty will be delivered to sample and blanks. 

4. Variable speed stirrer, electrical or mechanical, with 
glass stirrer. 

5. Eleetrometric pH meter assembly with glass electrode. 

6. Beakers ,  600-ml. 

7. Volumetr ic  flask, 250-ml. 

B. R~GENTS : 

1. Sadiron pe r ioda te  soln.:  

a)  Dissolve 60 g. of sodium m e t a  pe r ioda te  (NaIO~) rea- 
gent  g rade  in d i s t i l l ed  wa te r  con t a in ing  120 mL of 
0.1 N su l fu r ic  acid, t o t a l  volume 1 l i ter .  Do not  hea t  
to dissolve sodium per ioda te .  I f  the soln. is not  clear,  
fi l ter t h ru  s in te red  g lass  filter. Store  in a dark ,  glass- 
s toppered  bo t t l e  (see Note  2).  The ac id i ty  of th is  
r eagen t  may  change  s lowly wi th  t ime so a bIank mus t  
be run  each day  t h a t  ana lyses  are made.  Sadiron m e t a  
per ioda te  ( N a I 0 4 )  r eagen t  g rade  suppl ied  by G. Fred-  
erick Smi th  or equ iva len t  is  sa t i s fac to ry .  I f  sodium 
meta  pe r ioda te  does not  dissolve, i t  is  not  r eagen t  
qua l i ty  and  a new supply  mus t  be obta ined.  

b) Test  fo r  Qua l i t y :  P i p e t  10 ml. of sadiron per ioda te  
solut ion into 250-ml. vo lumet r ic  flask, d i lu te  to m a r k  
and mix  thoroughly .  To 0.5 to 0.6 g. of C. P. glyc- 
er in  in  50 ml. of d i s t i l l ed  wa te r  add  50 mh of d i lu ted  
sodium per ioda te  soln. wi th  a pipet .  P r e p a r e  a b lank  
us ing  only 50 ml. of d i s t i l l ed  water .  Al low to s t and  
30 minutes ,  add  5 ml. of hydrochlor ic  acid,  10 ml. of a 
15% po tas s ium iodide soln., and  ro t a t e  to mix.  Al low 
to s t and  5 minutes  and  then add 100 ml. of d i s t i l l ed  
water .  T i t r a t e  w i t h  0.1 N sodium t h i o su l f a t e  soln., 
shak ing  cont inuous ly  un t i l  yel low color has  a lmost  
d isappeared .  Add  1 to 2 nil. of s t a rch  ind ica to r  soln. 
and cont inue t i t r a t i on ,  a d d i n g  the t h lo su l f a t e  soln. 
slowly un t i l  b lue color has  j u s t  d i sappeared .  The so- 
d ium pe r ioda te  is s a t i s f a c t o r y  when the t i t r a t i o n  of 
so]n. con t a in ing  glycerol  d iv ided  by  t i t r a t i o n  of the 
b lank  is be tween 0.750 and  0.765. 

2. Sodium hydrox ide  soln., ca 0.1000 N bu t  accura te ly  
s t anda rd ized  wi th  po ta s s ium acid p h t h a l a t e  us ing  phen- 
o lph tha le in  ind ica tor .  

3. Sodium hydrox ide  soln., ca 0.05 N. 

4. Sul fur ic  acid soln., 0.2 N. 
5. Po t a s s ium acid  phtha]a te ,  ac id imet r i e  s t a n d a r d  qua l i t y  

and  dry. 
Note:  A s t a n d a r d  sample  of po ta s s ium acid p h t h a l a t e  
wi th  a cer t i f icate  of ana lys i s  may  be ob ta ined  f rom the 
N a t i o n a l  Bureau  of S t a n d a r d s  a t  Wash ing ton ,  D. C. 
This  sample  is s t rong ly  recommended as a p r i m a r y  
s t a n d a r d  for  th is  method.  Use as d i rec ted  in cer t i f icate  
of ana lys i s  a ccompany ing  the sample.  

6. Pheno lph tha le in  ind ica to r  soln., 1% in 95% alcohol. 

7. Brom-thymol  blue ind ica to r  soln., 0.1% in  d i s t i l l ed  w a t e r  
p r epa red  as fo l lows:  Dissolve 0.1 g. of d ry  ind ica to r  in  
16 ml. of 0.01 N N a O H  by  g r i n d i n g  ind ica to r  wi th  the 
a lka l i  in  a mor ta r .  T r a n s f e r  to a 100-ml. vo lumetr ic  
flask, d i lu te  to volume wi th  d i s t i l l ed  water ,  and  mix  
thoroughly. 

Analyses of Collaborative Samples, 1950, Glycerol, % 

Saponification Chide Half Crude Spent :Lye 
C. P. Gls'cerin by- -  Soap Lye Crude l~y-- by--  by- -  by--  

Analyst 

1 
2 
3 
4 
5 
6 
7 
8 

Average 

Range 

Sp. gr., 
Ea 7-46 

94.96 
94.96 
94,96 
94.90 
94.89 
94.89 
94.90 
94,92 
94.9 

.07 

100%-  
Moisture,% 
by Fischer 
Method, 
Ea 8-46 

95.1 
95.3 
95.3 
95.0 

94.9 
95.2 
95.1 

0.4 

Sodium Periodate Periodic 
Method Acid 

_ _ _ _  Method 
1950 I M~ Ea 6-46 

i 

95.0 I 95.2 / 95,1 
i 

94.5 I 94.6 I 
94.5 94.7 
94.6 94.8 

I 95.0 95.2 
94.8 95.0 
95.5 95.7 
94.4 94.6 
94.8 95.0 
94.72 94.92 

1.1 1.1 
0.5 ~ 0.68 

Acetin 
Method, 
Ea 4-46 

80.0 
80.2 
79.0 
80.5 
79.1 
79.6 
80.9 
80.1 
79.9 

1.9 

Sodium 
Periodate 

81.1 
80.7 
80.1 
80,7 
80.4 
80.7 
81.2 
80.8 
80.7 

1.1 

Acetin 
Method, 
Ea 4-46 

89.0 
89.0 
87.2 
89.2 
88.4 
89.6 
89.7 
89.0 
88.9 

2.5 

Sodium 
Periodate 

90.0 
90.0 
89.2 
89.6 
89.5 
89.5 
90.4 
89.8 
89.8 

1.2 

Sodium 
Periodate 

31.1 
30.9 
30.7 
31.0 
30.8 
31.0 
31.4 
31.1 
81.0 

0.7 

Sodium 
Periodate 

5.45 
5.42 
5.42 
5.45 
5.44 
5.38 
5.50 
5.48 
5.44 

0.12 

1 Per cent glycerol, based on titration of blank to pI-I 6.5. ~ One result omitted when calculating average. ~ One result omitted when calculating 
this range. 
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Analyses of Collaborative Samples, 1949, Glycerol, % 

413 

Labora- 
tory 

1 
2 
3 
4 
5 
6 

Average 

Range 

Sp. Gr., 
Ea 7-46 

95.0 
95.2 
94.9 
95.0 
95.1 
95.1 

0.3 

* One test omitted. 

Trimethylene Glycol 
C. P. Glycerin by- -  Crude Glycerin by--  Salt and Glycerin Solution, by-- Concentration by--  

Periodic 
Acid, pH 

Ea 6-46 Meter 

95.1 I 94.8 
95.3 I 94.6 
96.1 95.6 
94.9 94.7 
96.0 94.8 
95.5 94.9 

94.7* 
1.2 1.0 

0.2* 

Sodium Periodate 

Indica- 
tor 

94.7 

95.5 

Acetiu 
Ea 4-3 

80.4 
80.1 
80.9 
79.7 
80.3 
81.0 
80.4 

1.3 

Periodic 
Acid, 

Ea 6-46 

81.4 
81.1 
80.8 
80.1 
80.3 
81.6 
80.9 

1.5 

Sodium Periodate 

pi t  Indica- 
VIeter tor 

80.5 
80.3 80.0 
80.9 
80.4 80.0 
80.1 
80.5 
80.5 

0.8 

Periodic 
Acid, 

Ea 6-46 

2.32 
2.26 
2.29 
2.35 
2.25 
2.28 
2.29 

0.10 

Sodium Periodate 

p i t  ] Indica- I to__r 
2.24 ] 2 . 2 4  
2.24 I 2.23 
2.25 
2.22 2.21 
2.24 
2.24 
2.24 

0.03 

Periodic 
Acid, 

Ea 6-46 

- ~ 1 7 f -  
41.2 
41.5 
41.4 
41.2 
42.0 
41.5 

0.8 

Sodium Periodate 

p i t  Indica- 
Meter tot 

41.1 41.0 
40.9 40.7 
41.0 
40.7 40.7 
40.8 
41.1 
40.9 

0:4 

8. E thy lene  glycol  soln. ; mix  1 volume of e thylene glycol  
and  1 volume of d i s t i l l ed  water .  

9. Sodium th iosu l f a t e  soln., 0.1 N, accura te ly  s tandard ized .  

10. t Iyd roch lo r i c  acid, sp. gr. 1.19, A.C.S. grade.  

11. S tarch  ind ica to r  soln., make  a homogeneous pas te  of 10 
g. of soluble s ta rch  in  cold d i s t i l l ed  water .  Add  to th is  
1 l i t e r  of bo i l ing  d i s t i l l ed  water ,  s t i r  r a p id ly  and coo l  
Sal icyl ic  acid (1.25 g. per  l i t e r )  m a y  be added  to pre- 
serve the indica tor .  I f  long s to rage  is required,  the soln., 
mus t  be kep t  in a r e f r i g e r a t o r  a t  4 ~ to 10~ (40 ~ to 
50~  Fresh  ind ica to r  mus t  be p repa red  when the end- 
po in t  of the t i t r a t i o n  f a i l s  to be sharp  f rom blue to 
colorless. 

12. P o t a s s i u m  iodide, A.C.S. grade.  P r e pa r e  15v/c soln., by  
weigh t  of solid I i I  in d i s t i l l ed  water .  

C. PRISPARATION O1~ SAMPLE: 

1. Samples  con ta in ing  sepa ra t ed  salt ,  sediment ,  or sus- 
pended m a t t e r  mus t  be warmed  and thorough ly  mixed  
to insure  un i fo rm d i s t r ibu t ion .  Some sediment  tends  to 
c l ing  t o  the bo t tom of the container ,  and  tile v iscos i ty  
of g lycer in  r e t a rds  r ap id  dispersion.  A ny  mix ing  pro- 
cedure whlch wi l l  secure pos i t ive  d i s t r i bu t i on  is satis-  
fac tory .  Carefu l  p r e p a r a t i o n  of sample  is necessary  to 
ob ta in  an accura te  analys is .  

D. PgOCEDUgE : 

1. Make al l  we igh ings  accura te ly  and  rap id ly .  This  is con- 
ven ien t ly  done f rom a w e i g h i n g  p ipe t  into the 600-ml. 
beaker  when the sample  containu more t h a n  20% glycerol .  
When  the sample  conta ins  less t h a n  20% glycero!,  i t  may  
be weighed onto a t a r ed  dish and then wash the sample  
in to  the 600-ml. beake r  wi th  d i s t i l l ed  water .  When  sample  
is less t h a n  50 ml., d i lu te  to 50 ml. w i th  d is t i l l ed  water .  

For  accura te  results ,  weigh  a p p r o x i m a t e l y  the amount  
specified in  Table  I. Smal le r  samples ,  ha l f  the specified 

TABLE I 

Weight. of Sample to be Taken for Analysis 
Based Upon the Glycerol Content 

Glycerol in Product Grams of Sample 
to be Analyzed to be Weighed-- 

100 or less 
90 or less 
80 or less 
70 or less 
60 or less 

- 50 or less 
40 or less 
30 or less 
20 or less 
10 orless 

5 or less 
2.5 or less 
1.0 or less 
0.5 or less 

0.45 
0.50 
0.55 
0.65 
0.75 
0.90 
1.1o 
1.50 
2.20 
4.50 
9.00 

18.oo 
40.00 
80.00 

amount ,  give s l i gh t ly  h igher  and  less precise results .  
When  18 g. of s a l t  is weighed  for  analys is ,  dissolve in 
100 ml. of d i s t i l l ed  w a t e r ;  and  when sa l t  conta ins  1% or 
less glycerol ,  weigh 25 g. and  dissolve in  150 ml. of dis- 
t i l l ed  water .  When glycerol  content  is not  known, make  

a s ingle  p r e l i m i n a r y  tes t  us ing  the amount  specified for  
100% glycerol.  F rom the resul t s  of this  tes t  select the 
proper  sample  size. 

2. Add  5 to 7 drops of b rom-thymol  blue ind ica to r  to the 
sample  in the 600-ml. beaker  and  ac i d i fy  wi th  0.2 N 
H~SO4 to a definite green or greenish  yel low color. Neu- 
t ra l i ze  wi th  0.05 N NaOH,  to ind ica to r  endpoint ,  a defi- 
n i t e  blue f ree  of green color. Add a drop a t  a t ime 
when app roach ing  the endpoint ,  sharp  green to blue t ran-  
si t ion.  When  color of soln. (see Note  1) in t e r fe res  wi th  
the de tec t ion  of the color change of ti le ind ica tor ,  use 
the pH mete r  and  a d j u s t  to p H  8.1 +_ 0.1. 

3. A t  th is  po in t  p repare  a b lank  con ta in ing  50 ml. of dis- 
t i l l ed  wa te r  but  no glycerol  and  ca r ry  th rough  simul- 
t aneous ly  wi th  the sample  in  an iden t i ca l  manner .  

4. Add  50 ml. of sodium per ioda te  soln. w i th  a pipet ,  swirl  
gen t l y  to insure  tho rough  mix ing ,  cover wi th  a wa tch  glass,  
and  al low to s t and  for  30 rain. a t  room tempera ture .  

5. A t  the end of th is  per iod  add 10 ml. of 50% ethylene 
g lycol-water  soln. and  al low to s t and  20 minutes .  

6. Di lu te  to a p p r o x i m a t e l y  300 ml. and  t i t r a t e ,  us ing  p H  
meter  to de termine  the endpoin t  p H  6.5 -~- 0.1 for  the 
b lank  and  8.1 _+ 0.1 for  the sample.  When  app roach ing  
the endpoint ,  add  a lkal i ,  a drop or p a r t  of a drop a t  a 
t ime. Read  bure t  to 0.01 I551. and record read ing .  

E. CALCULATIONS : 

( S - - B )  X N X 9.209 
Glycerol, % - -  

W 

S = m]. of N a O H  soln. to t i t r a t e  sample.  

B =~ml. of N a O H  soln. to t i t r a t e  b lank.  B mus t  not be 
less than  5.0 m]. 

N = n o r m a l l t y  of NaOH.  

W = w e i g h t  of sample  in  grams.  

F. NOTES : 

1. I f  the sample  conta ins  an  apprec iab le  amount  of buffer- 
ing  m a t e r i a l  the p H  mus t  be a d j u s t e d  wi th  p H  meter  to 
the endpoin t  to which the sample  wil l  be t i t r a t ed .  In  
some ins tances  buf fer ing  ac t ion  may  be sufficiently g rea t  
to p revent  good r ep roduc ib i l i t y  of results .  

2. Cork mus t  not  be used to s topper  any  flasks used in  th is  
de t e rmina t ion  or in  any  other  way  al lowed to come in 
contac t  w i t h  any  of the ma te r i a l s  used in or for  the 
analysis .  

3. The presence of a sufficient excess of sodium per ioda te  
in  a g iven tes t  can be checked as fo l lows:  Test  the 
sample  us ing  th ree- four ths  the sample  size used in  the 
o r ig ina l  test .  This can be done when r u n n i n g  dup l i ca te  
tes ts  by  w e i g h i n g  one a p p r o x i m a t e l y  th ree- four ths  of 
the other. I f  ana lys i s  of the smal ler  sample  agrees  wi th  
t h a t  of the l a rge r  sample,  there  is sufficient excess so- 
d ium per ioda te  in  both  cases. I f  the ana lys i s  of the 
smal ler  shows h igher  g lycerol  content ,  d i f fe r ing  more 
t h a n  expe r imen ta l  error,  there  was not  sufficient excess 
of sodium per ioda te  for  ox ida t ion  of l a rge r  sample.  An- 
other tes t  mus t  be run  us ing  a smal ler  sample.  When  
glycerol  content  is unknown,  weigh the amoun t  specified 
for  100% glycerol  and  f rom the resul ts  of th is  tes t  
select the p roper  size sample.  


