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Raw natural rubber and natural rubber latex — Determination 
of nitrogen

1 SCOPE AND FtELD  OF APPHCATION

This International Standard specifies a macro m ethod and a 
semi-micro m ethod for the determ ination of nitrogen in 
raw natural rubber and in natural rubber latex ustng 
variants of the Kjeldahl process.

n o t e  -  The determination of the nitrogen in 
usually carried out in order to arrive at an estimate of 
content Minor amounts of non-proteinous n.trooen-containing co^  

ara a to  ho««ve,, .nd in .ha dry sohds J™ -
natural rubber latex these materials can make a substantial 
contribution to the total nitrogen content.

2 REFERENCES

ISO 124, Rubber latex -  Determ ination o f totat solids 

content.

ISO 1795, R a w  rubber in bales -  Sampling.

ISO 1796, Raw rubber -  Sampie preparation.

3 PRINCIPLE

Diqestion of a known mass of the sample w ith a m ixture of 
° J lp tJr°c ac id , potassium sulphate, and ca .a lv t.c  am ount of 
copper sulphate and selenium or sodium  selenate therebv 
c o u r t i n g  nitrogen com pounds into am monium hydrogen 
sulphate from which the am monia is distilled after making

the  m ixture alkaline.

A bsorption of the distilled am m onia either

_  in standard sulphuric acid followed by titra tion  of 
the excess acid w ith a standard base, or

^  in boric acid solution followed by titra tion  with 

standard acid.

4 MACRO METHOD

4 .1  Reagents

All reagents shall be of recognized analytical quality and 
distilled water shall be used where w ater is specified.

4.1.1 Zinc, granulated.

4.1 .2  Catalyst m ixture or catalyst solution

a) Catalyst m ixture. Prepare a finely divided intim ate 
m ixture of :

_  30 parts by mass of anhydrous potassium 
sulphate;

4 parts by mass of copper sulphate pentahydrate 
(CuS 04-5H 20);

-  1 part by mass of selenium powder, or 2 parts by 
mass of sodium selenate.

b) Catalyst solution. Dissolve, w ith heating .

— 110 g of anhydrous potassium sulphate,

_  14,7 g of copper sulphate pentahydrate;

_  3,7 g of selenium, or 7,49 g of sodium selenate: 
in 600 ml of sulphuric acid Ip 1,84 g/ml).

4 .1 .3  Sulphuric acid, p 1.84 g /m l.

4 .1 .4  S u lphu ric  acid, 0,1 N solution,

4.1 .5  So d iu m  h y d ro x id e , 0,1 N solution.



4 .1 .6  Sodium  hydroxide so lu tion .

Dissolve 400 g of solid sodium  hydroxide in 600 ml of 
w ater.

4 .1 .7  Boric acid solution.

OissoWe 40  g of solid boric acid (H3 BO3 ) in w ater, 
warming if necessary, and cool the solution to  room 
tem perature. Make up the  volume to  1 I.

4 .1 .8  Indicator.

Dissolve 0,1 g of methyl red and 0,05 g of m ethylene blue 
in 100 ml of 9 6 %  W IV )  ethanol. This indicator may 
deteriorate during storage and shall therefore be freshly 
prepared.

4.2 Apparatus

Ordinary laboratory apparatus and

4.2.1 Kjeldahl apparatus, w ith an 800 ml digestion flask.

4.3 Preparation of te s t portion

For th e  determ ination o f nitrogen in raw solid rubber, a 
te s t portion  from the homogenized piece shall be selected 
in accordance with ISO 1795 and ISO 1796.

For th e  determ ination  of nitrogen in latex, a portion  of 
thoroughly mixed latex containing about 2  g o f total solids 
shall be dried to  constant mass as specified in ISO 124.

4 .4  Procedure

Cut abou t 2 g of the rubber, weighed to  the nearest 0,5 mg. 
Into small pieces and place in the  800 ml Kjeldahl flask. 
Add about 13 g of the catalyst m ixture (4.1.2 a)) and 
60 ml of sulphuric acid (4.1.3), or, as an alternative, 65 ml 
of the  catalyst solution (4.1.2 b)). Mix th e  conten ts of the 
flask by swirling, and then  boil gently until the  solution is 
clear. C ontinue the  boiling for a further 1 h.

When the flask and its contents have cooled to  room 
tem perature, cautiously add 2 0 0  ml of water and mix by 
swirling. Then pour 150 ml of sodium  hydroxide solution 
(4.1.6) slowly down the neck of the flask so tha t the 
con ten ts do  no t mix and the  acid and alkali layers remain 
d istinct. Carefully introduce one or tw o pieces of zinc
(4.1.1) into the flask and imm ediately connect it to  the 
distillation unit.

Either of the following procedures may be used for 
absorbing and titra ting  the liberated am monia :

a) Place 75 ml of w ater and, by pipette , 25 ml of 
sulphuric acid solution (4.1.4) in the  receiving flask of 
the  distillation unit, together w ith tw o drops of 
indicator solution (4.1.8). Position the receiving flask so 
th a t the  end o f the delivery tube from  the condenser 
dips below the surface of the absorbing solution. While 
holding the stopper o f the Kjeldahl flask in place, 
thoroughly mix the contents by swirling. Immediately 
com m ence distillation and continue a t a steady rate until

200 ml of distillate have been collected. If the colour of 
the  indicator changes, indicating alkalinity of the 
absorbing solution, add a further measured quantity  of 
sulphuric acid solution (4.1.4) to  restore acid conditions. 
When the  distillation is com plete (normally when the 
volume in the  flask reaches about 300  ml) titra te  the 
conten ts w ith sodium  hydroxide solution (4.1.5).

b) Place 100 ml of boric acid solution (4.1.7) in the 
receiving flask of the distillation unit with tw o drops of 
indicator solution (4.1.8). Carry o u t the distillation as 
described in paragraph a) and titra te  the distillate with 
sulphuric acid solution (4.1.4).

In parallel w ith the determ ination, carry ou t a blank test 
using the same quantities of reagents and under the  same 
conditions.

NOTE — If ex tra  su lphuric  acid so lu tio n  (4 .1 .4) is ad ded  to  the 
absorb ing  so lu tio n  in th e  d e te rm in a tio n , th e  sam e a m o u n t shall be 
add ed  in th e  b lan k  test.

4.5 Expression of results

4.5.1 When sulphuric acid is used as the absorbing solution 
as specified In 4.4 a), the  nitrogen con ten t o f the  rubber Is 
given, as a percentage by mass, by the form ula :

0 ,14 (y/g -

m

where

V'l is the volume, in millilitres, of 0,1 N sodium
hydroxide solution required to  titra te  the distillate from 
the determ ination;

V 2  is the  volume, in millilitres, o f 0,1 N sodium
hydroxide solution required to  titra te  the  distillate from 
the blank test;

m  is the mass, in grams, of the  te st portion.

4.5.2 When boric acid is used as the absorbing solution as
specified in 4 .4  b}, the nitrogen con ten t of th e  rubber is 
given, as a percentage by mass, by the  form ula :

0 , 1 4 ( 1/ 3 -  V'4 )
m

where

V/ 3  Is the volume, in millilitres, of 0,1 N sulphuric acid 
solution required to  titrate the distillate from the 
determ ination;

V4  is the volume, in millilitres, o f 0,1 N sulphuric acid 
solution required to  titra te  the distillate from the blank 
test;

m  is the mass, in grams, of the test portion.

5 SEMI-MICRO METHOD

5.1 Reagents

All reagents shall be of recognized micro-analytical quality 
and distilled w ater shall be used w here w ater is specified.



5.1.1 Catalyst mixture.

Prepare a finely divided intim ate m ixture o f :

— 30 parts by mass of anhydrous potassium  sulphate;

— 4 parts by mass of copper sulphate pentahydrate 
(CUSO4.5 H2O);

— 1 part by mass of selenium powder, or 5 parts by 
mass of sodium selenate decahydrate 
(Na2 Se0 4 .1 0 H2 0 ).

5.1 .2  Sulphuric acid, p 1,84 g/ml.

5.1 .3  Sulphuric acid, 0,02 N solution.

5.1 .4  Sodium hydroxide, 10 N solution.

5 .1 .5  Sodium hydroxide, 0,02 N solution, carbonate free.

5.1 .6  Boric acid. 0,5 N solution.

5.1.7 Indicator.

Dissolve 0,1 g of m ethyl red and 0,05 g of m ethylene blue 
in 100 ml of 9 6 %  (V IV )  ethanol. This indicator may 
deteriorate during storage and shall therefore be freshly 
prepared.

5.2 Apparatus

Ordinary laboratory apparatus and

5.2.1 Semi-micro Kjeldahl digestion flasks, capacity 30 ml.

5.2 .2  Semi-micro Kjeldahl distillation un it, with condenser 
tube of silver, boro-silicate glass or tin.

5 .2 .3  B urette, 5 ml, graduated in 0 ,02 ml.

5 .3  Preparation of test portion

For the determ ination of nitrogen in raw solid rubber, a 
test portion from the homogenized piece shall be selected 
in accordance w ith ISO 1795 and ISO 1796.

For the determ ination of nitrogen in latex, a portion of 
thoroughly mixed latex containing about 0,1 g of total 
solids shall be dried to  constant mass as specified in 
ISO 124.

5.4 Procedure

Weigh about 0,1 g of the rubber, to the nearest 0,5 mg, and 
ptace in a 30  m\ Kjeldahl flask (5.2.1). Add a b o u t0 ,6 5 g o f  
the catalyst m ixture (5.1.1) and 3,0 ml of sulphuric acid

(5.1.2) and heat the conten ts carefully to  the boiling point. 
Continue boiling for a further 30 min after the digest has 
become a clear green colour w ith no yellow tin t.

-  Excess bo iling , as ind ica ted  by a ten d en cy  fo r th e  digest to 
so lid ify  on  coo ling , shall be avo id ed , since th is m ay lead to  loss of 
nitrogen.

Bring the water in the steam generator of the distillation 
unit to  the boil and pass steam through the apparatus, 
including the receiving flask, for a t least 2 min. The 
water-jacket o f the condenser shall be em ptied of water 
during the steam ing-out operation. Meanwhile, cool the 
Kjeldahl flask to  room  tem perature or below, add 10 ml of 
water and immediately transfer the contents to  the 
distillation flask a t the conclusion of the steaming-out 
process. Complete the transfer by rinsing with three 3 ml 
portions of water and draining the flask thoroughly after 
each transfer to minimize drainage error. Discard any 
condensate which has collected in the receiver and 
com plete the distillation and titra tion  of ammonia by one 
of the following procedures :

a) Add, from  the semi-micro burette  (5.2.3), 5 ml (or 
appropriately m ore, depending on the am ount of 
nitrogen anticipated) o f sulphuric acid solution (5.1,3) 
to  the steam ed-out receiver o f the distillation apparatus, 
together w ith tw o drops of indicator solution (5.1.7) 
and about 5 ml of water. Position the flask so th a t the 
end of the delivery tube from the condenser dips below 
the surface of the acid. It is an advantage to  tilt the 
receiver slightly to  gain a greater depth  of liquid.

Add approxim ately 15 ml of sodium hydroxide solution
(5.1.4) to  the distillation flask by means of a measuring 
cylinder, and pass steam  from  the generator through the 
distillation flask for 10 to  12 min at such a rate th a t the 
final volume of liquid in the receiver is about 70 ml. If 
the colour o f the indicator changes, indicating alkalinity 
of the absorbing solution, add a further measured 
quantity  of sulphuric acid solution (5.1.3) to  restore 
acid solutions. At the conclusion of the distillation, 
lower the receiving flask until the tip  of the condenser is 
above the level o f the acid, continue the distillation for
1 min longer, and then rinse the tip of the condenser 
tube with a few millilitres of water, which shall be 
collected in the  distillate. Immediately titra te the 
contents of the receiver w ith sodium hydroxide solution
(5.1.5).

b) Place about 10 ml of boric acid solution (5.1.6) in 
the  steam ed-out receiving flask w ith tw o drops of 
indicator solution (5.1.7). Carry o u t the distillation as 
described in paragraph a) and titra te  the distillate with 
sulphuric acid solution (5.1.3).

In parallel w ith the determ ination, carry ou t a blank test 
using the  same quantities of reagents and under the same 
conditions.

n o t e  — If ex tra  su lphuric  acid so lu tio n  (5-1.3) is added  to  th e  
absorb ing  so lu tio n  in th e  d e te rm in a tio n , th e  sam e a m o u n t shall be 
added  to  th e  b lank  te s t.



5.5 Expression of results

5.5.1 When sulphuric acid is used as the absorbing solution 
as specified in 5.4 a), the nitrogen co n ten t of the  rubber is 
given, as a percentage by mass, by the  form ula :

0,028 ( V 2 ~ V t )

m

where

V'l is the volume, in millilitres, o f 0,02 N sodium 
hydroxide solution required to  titra te  the distillate from 
the  determ ination;

V 2  is the volume, in millilitres, o f 0 ,02  N sodium 
hydroxide solution required to  titra te  the distillate from 
the  blank test;

m  Is the mass, in grams, o f the test portion.

5.5 .2  When boric acid is used as the absorbing solution as 
specified in 5.4 b), the  nitrogen con ten t of the  rubber is 
given, as a percentage by mass, by the form ula :

0,028 (1^3 -  V4 ) 
m

where

is the volume, in millilitres, o f 0,02 N sulphuric acid 
solution required to  titra te the distillate from  the 
determ ination;

is the volume, in millilitres, of 0,02 N sulphuric acid 
solution required to  titra te  the distillate from  the blank 
test;

m  is the mass, in grams, of the test portion.
NOTE — If th e  so lu tions are  n o t  o f  th e  ex ac t n o rm ality  sta ted , 
ap p ro p ria te  co rrec tio n  fac to rs  shall be used in th e  calculations.

6  TEST REPORT

The test report shall include the following inform ation :

a) the reference of the m ethod used;

b) the results and the m ethod of expression used;

c) any unusual features noted during the
determ ination;

d) any operation n o t included in this International
Standard or regarded as optional.




