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METHODS OF TEST FOR 
NATURAL RUBBER LATEX

PART 10 DETERMINATION OF BORIC ACID 

I NRL : 17 I

(First Revision)

0. F O R E W O R D

0.1 T h is  I n d i a n  S t a n d a r d  ( P a r t  10 ) ( F ir s t  R e v is io n  ) w a s  a d o p te d  b v  
th e  I n d i a n  S ta n d a rd s  In s t i tu t io n  o n  14 F e b r u a ry  1986, a f te r  th e  d r a f t  
f in a liz e d  b y  th e  R u b b e r  S e c tio n a l C o m m itte e  h a d  b e e n  a p p r o v e d  b v  th e  
P e tro le u m , C o a l a n d  R e la te d  P ro d u c ts  D iv isio n  C o u n c il .
0.2 T e s t  m e th o d s  fo r  r u b b e r  la te x  h a d  b e e n  o r ig in a l ly  c o v e re d  in  th p  
fo llo w in g  I n d ia n  S ta n d a rd s :

For n a tu ra l rubber la tex

IS  : 3708 ( P a r t  1 )-1 966*
IS  : 3708 ( P a r t  2 )-1 9 6 8 f
For styrene-butadiene rubber la tex

I S  : 4511 ( P a r t  I )-1967+

S i n c e  s o m e  o f  t h e  t e s t  m e t h o d s  c o v e r e d  i n  t h e s e  s t a n d a r d s  w e r e  
c o m m o n , th e  c o n c e rn e d  c o m m itte e  h a d  d e c id e d  to  u n ify  a n d  p u b l is h  
s e p a ra te  series  o f  m e th o d s  o f  tes t w h ic h  w o u ld  b e  a p p lic a b le  to  a ll  tv n e^  
o f  l a t i c e s  -  n a t u r a l  a s  w e l l  a s  s y n t h e t i c  A c c o r d i n g l y ,  t h e  following s i x  
te s t  g^® thods h a d  b e en  c o v e re d  m  th e  fo llo w in g  d if fe re n t  p a r t s  o f

IS  ; 9316 M e th o d s  o f  te s t  fo r  r u b b e r  la te x :
P a r t  1-1979 D e te rm in a t io n  o f  su r fa c e  te n s io n  
P a r t  2 -1979  D e te rm in a t io n  o f  v isco sity

♦M ethods o f test for n a tu ra l rub b er latex: P a rt 1 D rv

. . . i s r  ' • »  r e s ; '  a
tM e th o d s o f tests for s ty ren e-b u u d ien e  rubber ( SBR ) latices- P a r t 1 n . f  • •

o f  dry  polym er. pH , densuy. residual styrene bound  styrene and fo ap  c ^ . e ^ r
3



P a r t  3 -1979  D e te rm in a tio n  o f  c o a g u lu m  c o n te n t  
P a r t  4 -1979 D e te rm in a tio n  o f  to^al so lid s c o n te n t  

P a r t  5 -1979  D ra w in g  o f  sa m p le s  
P a r t  6-1982 D e te rm in a t io n  o f  p H .

0 2 1 As a  re su lt o f  fu r th e r  re th in k in g  o n  th e  s u b je c t ,  it h a s  n o w  b e en  
d e c id e d  to  re -d e s ig n a te  th e  test m e th o d s  c o m m o n  to  n a tu r a l  a n d  sy n th e ­
t ic  r u b b e r  la tic e s  as R L  series; tes t m e th o d s  fo r n a tu r a l  r u b b e r  la te x  as 
N R L  series a n d  tes t m e th o d s  for s ty re n e -b u ta d ie n e  r u b b e r  la te x  as S B R L  
series. C o n se q u e n tly , tes t m e th o d s  fo r r u b b e r  la te x  h a v e  b e e n  r a tio n a l iz e d  
in to  th e  fo llo w in g  th re e  series:

a) IS  : 9316  U n ified  m e th o d s  o f  te s t a p p lic a b le  to  b o th  n a tu r a l  a n d  
s y n th e tic  ru b b e r  la tice s  —  R L  series;

b) IS  : 3708 M e th o d s  o f  tes t a p p lic a b le  to  n a tu r a l  r u b b e r  la te x  —  
N R L  series; a n d

c) IS  : 4511 M e th o d s  o f  te s t a p p lic a b le  to  s ty r e n e - b u ta d ie n e  ru b b e r  
la te x  —  S B R L  series .

0 .3  T h e  e x is tin g  I n d i a n  S ta n d a r d s  IS  : 3708  ( P a r t  1 ) -1 9 6 6 * , IS  ; 3708 
( P a r t  2 ) - I 9 6 8 t ,  IS  : 4511 ( P a r t  1 ) -1 9 6 7 :,  IS  : 9 3 1 6  ( P a r t s  1 to  5 )- 
1 9 7 9 § a n d  IS  : 9316  ( P a r t  6 ) - l9 8 2 || a r e  b e in g  g r a d u a l ly  r e p la c e d  by  
s e p a ra te  s ta n d a r d s  u n d e r  th e  a b o v e  th re e  se rie s , d e s ig n a te d  b y  as N R L , 
S B R L , o r  R L  se ries , re sp e c tiv e ly .

0 .3 .1  T h e  m e th o d s  c o v e re d  u n d e r  N R L  : 13, N R L  : 14 a n d  N R L  : 15 
o f  IS  : 3708 ( P a r t  1 )-1 9 6 6 *  w h ic h  a re  a lso  u n d e r  re v is io n , h a v e  b een  
p ro p o se d  to  b e  c o v e re d  u n d e r  th e  R L  se ries  in  IS  : 9 3 1 6  ( under revision  ).

0.4 I n  o r d e r  to  fa c i li ta te  c ro ss -re fe re n c e , i t  h a s  b e e n  d e c id e d  to  r e ta in  m  
th e  re v is io n s  o f  v a r io u s  p a r ts  o f  IS  : 3 7 08 , th e  o r ig in a l  d i s c r ^ e  
series n u m b e rs  a ss ig n e d  to  v a r io u s  te s t  m e th o d s  in  IS  : 3 7 0 8  ( P a r t  1 J- 
1966* a n d  IS  : 3708  ( P a r t  2 )-1 9 6 8 f .

*M ethods o f test for n a tu ra l ru b b e r latex: P a rt 1 D ry  ru b b e r con ten t, sludge content, 
density, to ta l a lkalin ity , K O H -n u m b er, m echanical s tab ility , v o la tile  fa tty  acid  num ber, 
6H, to ta l n itrogen, to tal copper, to tal iron, to ta l m anganese an d  to ta l ash. ^

tM eth o d s o f test for n a tu ra l ru b b er latex: P a r t 2 D e te rm in a tio n  o f  boric  acid  ana

^JM ethods o f  tests for s ty rene-bu tad iene ru b b e r ( SB R ) latices: P a r t 1 D e t e r m i n a t i o n  
of dry polvm er, /»H, density , residual sty rene , b o und  sty rene  an d  soap contenv. 

§M ethodsof test for rubber la tex :
Part 1 D eterm ination  o f  surface tension 
P art 2 D eterm m atioiiCof viscosity 
P a n  3 D eterm ination  o f  coagulum  conten t 
P art 4 D eterm ination  o f  to ta l solids con ten t 
P a n  5 D raw ing o f sam ples 

|[Methods o f  tost for rubber latex: P a r t 6 D e te rm in a tio n  o f  /&H.



0 . 4 . 1  F o r  p r o p e r  r e f e r e n c i n g  o f  t h e  e x i s t i n g  t e s t  m e t h o d s  a n d  t h e  n e w  
m e t h o d s  u n d e r  r e v i s i o n ,  a  s t a t e m e n t  s h o w i n g  c o r r e s p o n d i n g  m e t h o d s  i s  
g i v e n  i n  A p p e n d i x  A ,

0 . 5  I n  p r e p a r i n g  t h e  a b o v e  s e r i e s ,  t h e  n e e d  t o  a h ’g n  t h e  t e s t  m e t h o d s
w i t h  t h e  c o r r e s p o n d i n g  I S O  S t a n d a r d s / D I S / D P  w h e r e v e r  a v a i l a b l e  h a s  
a l s o  b e e n  t a k e n  i n t o  a c c o u n t  f o r  u p d a t i n g  t h e  t e s t  m e t h o d s .  I n  t h e  p r e ­
p a r a t i o n  o f  t h i s  s t a n d a r d ,  a s s i s t a n c e  h a s  b e e n  d e r i v e d  f r o m  I S O  1 8 0 2 -  
1 9 7 4  ‘N a t u r a l  r u b b e r  l a t e x  —  D e t e r m i n a t i o n  o f  b o r i c  a c i d * ,  i s s u e d  b y  t h e  
I n t e r n a t i o n a l  O r g a n i z a t i o n  f o r  S t a n d a r d i z a t i o n  { I S O

0 . 6  I n  r e p o r t i n g  t h e  r e s u l t  o f  a  t e s t  o r  a n a l y s i s  m a d e  i n  a c c o r d a n c e  w i t h  
t h i s  s t a n d a r d ,  i f  t h e  f i n a l  v a l u e ,  o b s e r v e d  o r  c a l c u l a t e d ,  i s  t o  b e  r o u n d e d  
o f f ,  i t  s h a l l  b e  d o n e  i n  a c c o r d a n c e  w i t h  I S  : 2 - 1 9 6 0 * .

1. SCOPE

1.1 T h is  s ta n d a r d  ( P a r t  10 ) p re sc rib e s  m e th o d  fo r th e  d e te rm in a tio n  
o f  b o r ic  a c id  in  n a tu ra l  r u b b e r  la te x  w h ic h  c o n ta in s  p re s e rv a t iv e  a g e n ts  
a n d  w h ic h  h a s  b e en  su b je c te d  to  som e ty p e  o f  c o n c e n tra t io n  p ro cess .

1.2 T h is  p ro c e d u re  is n o t  n e ce ssa rily  su ita b le  fo r la tic e s  f ro m  n a tu r a l  
so u rc es  o th e r  th a n  H evea brasiliensis o r  fo r la tic e s  o f  s y n th e tic  r u b b e r ,  
c o m p o u n d e d  la te x ,  v u lc a n iz e d  la te x  o r  a r tif ic ia l  d isp e rs io n s  o f  r u b b e r .

2. OUTLINE OF THE METHOD

2.1 T h e  / iH  o f  a  q u a n t i ty  o f  la te x  c o n ta in in g  a b o u t  0*02 g  o f  b o r ic  a c id  
is a d ju s te d  to  7*5 a t  w h ic h  v a lu e  b o ric  a c id  exists s u b s ta n tia l ly  in  th e  
u n d is so c ia te d  fo rm . M a n n i to l  [ C sH g (O H )e  j  is th e n  a d d e d  in  excess 
to  fo rm  th e  s tro n g ly  a c id ic  b o r ic  a c id  —  m a n n ito l  c o m p le x . H y d ro t^ e n  
io n s e q u iv a le n t  to  b o r ic  a c id  p re se n t in  th e  la te x  a re  th u s  l ib e r a te d  a n d  
th e  fa lls . B o ric  a c id  is d e te rm in e d  fro m  th e  a m o u n t  o f  a lk a l i  
r e q u ir e d  to  re s to re  th e  p B .  o f  th e  la te x  to  7*5.

3. APPARATUS

3.1 pH Meter —  e q u i p p e d  w i th  g la s s  e le c t r o d e  a n d  s a t u r a t e d  calomel 
cell a n d  c a p a b le  o f  b e in g  r e a d  to  0*02 u n it.

4. REAGENTS

4.1 Sodium  H ydroxide Solution — a p p ro x im a te ly  0  05  N .

4̂ 2 D ilute H ydroch loric  A cid  —  2 p e r c e n t  s o lu t io n  {vjv) (««  I S  : 2 65-



4.3 Stabilizer Solution  — 5 percent aqueous solution (m/y). A non­
ionic stabilizer of the ethylene oxide cond'insate type.
4.4 M annitol
4.5 Boric Acid — 0'5 percent aqueous solution (m î ).

5. PROCEDURE
5.1 Standardization  o f  Sodium  H ydroxide Solu tion  — Pipette 5 ml 
of boric acid solution into a 250-ml beaker. Add 2 ml o f  stabilizer 
solution and 50 ml of water. Measure of the solution by the pH - 
meter and adjust the pH  between 5*5 and 2'5 by slowjy adding hydro­
chloric acid. Stir the solution and allow to stand for 15 minutes. Then 
add sodium hydroxide solution from a burette, with constant stirring, 
until the pH is 7 ‘5. Add 4 g of mannitol and stir well. T he pH  falls. 
Again add a known volume of sodium hydroxide solution from a 
burette to restore the pH  value of the solution to 7*5. From  this value, 
calculate the strength of sodium hydroxide solution using the following 
formula:

JV =  ^  ^

where
X  — normality of sodium hydroxide solution,
B  — mass in g of boric acid in one litre o f boric acid solution, 

and
T  «= volume in ml of sodium hydroxide solution added to 

restore the pH  of the solution to 7*5.
5.2 E stim ation  o f  B oric  A cid - -  W eigh about 10 g of latex to the 
nearest 0‘1 g in a 250-ml beaker. Add 2 ml of stabilizer solution and 
50 ml of water. Dip the electrodes of pH  meter into the solution and 
add dilute hydrochloric acid drop-wise, with constant stirring till the 
pH  is between 5'5 and 2*5. Stir and allow to stand for 15 minutes. Then 
add sodium hydroxide solution, with constant stirring so as to bring the 
solution to 7*5. Add 4 g of m annitol and stir well. T he  pH  falls. 
Again add sodium hydroxide solution and  note the volume o f sodium 
hydroxide solution required to restore the /»H to 7'5.

6. CALCULATION

6.1 Calculate the percentage of boric acid (H jB O s )  in the latex as 
follows:

Boric acid ( H 3BO3 ), percent by mass =  ^ ^  ~

where
JV* =  normality o f  sodium hydroxide solution,



y  =  volume in ml o f sodium hydroxide solution added  to 
restore the pH  Jo 7'5, and 

M  =  mass in g of test portion of the latex.

Results of duplicate determinations shall agree within 0*01 unit.
N ote — If  the solutions are not of the exact norm ality stated, appropriate 

Correction factors shall be used in the calculations.
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( Conimutd from  pag* 2 )

M e th o d s  o f  T e s t in g  S u b c o m m ii te e ,  P C D C  14  : i

Conoentr Representing
D r  s . N . C h a k r a v a r ty  M odi R u b b e r  L td , M od ipu ram

M m b tr s

Sh r i s . K . M ustaft ( Alternate to 
D r S. N . C hakravarty  )

Sh r i Satish  Abraham P ad in ja rek ara  Agencies L td , K o tta y a m
Sh ri P. S. Balasubbamaniam L. G . B alakrishnan  & Bros L td , C o im b a to re

S h r i  S. K tjm ar ( Alternate )
Sh ri A . N . Bhattacharya U nion C om m ercial & In d u s tr ia l  C o P v t L td ,

C a lcu tta
Sh ri B. P anja  ( Alternate )

Sh r i J .  Chatterjee  A ndrew  Y ule & Co L td , C a lc u tta
S h r i  A. K . Biswas ( Alternate)

Sh r i P . K . Ch atterjee  Bayer ( In d ia  ) L td , Bombay
Shui D . J .  BharUCHa ( Alternate )

Sh r i H . C. Chopra Synthetics & C hem icals L td , B om bay
D r  R . N. M e h r o t r a  ( Alternate)

Sh ri J .  M . G ako D irec to ra te  G en era l o f  T ech n ica l D ev e lo p m en t,
New Delhi

Sb r i K . R . G arg M inistry  o f D efence ( D G I )
S h r i  P . L . N a o  ( Alternate )

S h r i C . S. I namdar Polyolefins Industries L td , B om bay
S h b i V . K . SuD ( Alternate )

Sh r i A . Georoe J ohn M R F  L td , M adras
S h r i G . R . K avishvar In d ian  R u b b e r R egenera ting  Co L td , B om bay

Sh ri P. S. V ira ni ( Alternate )
S h ri P . L . K in a b iw a la  Cosmos In d ia  R u b b e r W orks P v t L td , B om bay

S h r i  S. N. G h adge  ( Alternate )
Sh r i  K . S. L ogax ath a n  D unlop Ind ia  L td , C a lc u tta

D »  S. C h a t to p a d h y a y  ( Alternate )
Sh b i P . K. M adhava Menon T h iru m b ad i R u b b e r Co L td , M okkam
Sh r i a . K . M a ix ik  Ind ian  P etrochem icaJs C o rp o ra tio n  L td

Ja w ah arn ag a r
Dr  Y . N . Sharma ( Alternate )

D r  W . M iL iJfs In d ian  R ubber M a n u fac tu re rs’ R e search  A ssociation
T h an e  *

Sh r i Asok M itra  T y re  C orpora tion  of India  L td , C a lc u tta
Dr  s . K. R a t  ( Alternate )

Sh r i P . K . P a ik  N ational T est H ouse, C a lc u tta
Sh ri S. V . Sarma T ravan co re  R u b b e r  & T e a  Co L td , T r iv a a d ru in

Sh r i C. S. Kbishnaswamy ( Alternate )
Sh ri E. V . T homas R ubber B oard, K o tta y a m

Db  N . M. M athew  ( Alternate ) ^
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