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R u b b e r  la t e x ,  n a t u r a l ,  c o n c e n t r a t e  —  D e t e r m i n a t i o n  o f  v o l a t i l e  
f a t t y  a c i d  n u m b e r

V I

1 Scope

This In ternationa l Standard speclHes a method for 
the de te rm ina tion  o f the vo la tile  fatty acid number 
of natura l rubber latex concentrate.

Tlie m ethod Is not necessarily suitab le  for latices 
from natura l sources o ther than Hevea brasiliensis  
and is not applicab le to compounded latex, 
vulcanized latex, artific ia l d ispersions o f rubber or 
synthetic rubber latices.

2 Normative references

The fo llow ing standards contain provisions which, 
through reference In th is text, constitu te  provisions 
of th is In ternational Standard. At the time of publi­
cation. the editions indicated were valid. All stan­
dards are subject to  revision, and parties to 
agreem ents based on this in te rna tiona l Standard 
are encouraged to investigate the possib ility  o f ap­
plying the most recent editions o f the standards in­
dicated below. M em bers of lEC and ISO maintain 
reg isters o f currently  valid  In ternationa l Standards.

ISO 123:1985. Rubber latex  — Sam pling.

ISO 124:1992, Rubber latices — Determ iriation o f tota l 
solids content.

ISO 126:1989, Natural rubber latex concentrate — 
Determ ination o f dry rubber content.

N O T E  1 If s u b s t a n c e s  h a v e  b e e n  a d d e d  l o  t h e  l a l e x  
w h i c h  p r o d u c e  v o l a t i l e  a c i d s  o n  a c i d i f i c a t i o n  w i th  s u l f u r i c  
a c i d ,  t h e  v o l a t i l e  f a t t y  a c i d  n u m b e r  i s  h i g h  a n d  d o e s  n o t  
r e p r e s e n t  t h e  v o l a t i l e  f a t l y  a c i d  c o n t e n t  w i t h o u t  c o r ­
r e c t i o n .

4 Principle

A test porlion  is coagulated w ilh  ammonium  sulfate 
and a portion o f the resultant serum Is separated 
and acid ified w ith su lfuric acid. The acidified serum 
is s team -distilled and the vo la tile  acids present in 
the test portion are determ ined by titra lion  of the 
d is tilla te  w ith a standard vo lum etric  barium  hydrox­
ide solution.

5 Reagents

During the analysis, use only reagents o f recognized 
ana lytica l quality, and only dfStlHed w ater o r water 
o f equiva lent purity.

5.1 Am m onium  sulfate, approxim ate ly 30 % (m/ni) 
so lution.

5.2 S u lfu ric  acid, approxim ate ly 50 %  (fn/m) sol* 
ution.

5.3 Barium  hydroxide, standard volum etric sol­
ution, c [B a (0 H)2]  =0,005 mol/am^, standardized by 
titra tion  w ith potassium hydrogen phthalate and 
stored in the absence o f carbon dioxide.

3 Definition

For the purposes o f this In ternational Standard, the 
fo iiow ing defin ition applies.

3.1 vo la tile  fatty acid (VFA) num ber of latex con­
centrate: The num ber of gra ins o f potassium hy- 
c 'o x id e  equiva lent lo  tfie vo la tile  fatty acids in latex 
c. ncon(r:Un containing lOi) g o f t',>t;il solids.

5.4 Ind ica to r solution: e ither brom othym ol blue or 
pheno lphtha le in  solution, 0,5 %  (m/m) in a m ixture 
o f approxim ate ly  equal volum es o f ethanol and wa­
ter.

6 Apparatus

Orrlinan/ laboratory 'lopnrafus -t t I



G.1 Stnnm-lnckotod d ls tilln llon  npparntus (M nrkhnm  
r.lill), conform itig  csson lin lly  to figure 1. As an n llo r- 
native to the one-piece apparatus Illustra ted, a 
ground-glass jo in t may be inserted between the 
d istilla tion vessel and Jhe condenser.

6.2 Steam-bath, o r ^

5.3 Water-bath, capable o f being m ainta ined at a 
nominal tem perature o f 70 "C.

6.4 Pipelles, o f capacity 5 cm^,.10 cm^, 25 cm^ and
50 cm ^

6,5 Burette, o f suitable capacity.

7 S am pling

v r

inO cm ornclunlofi cy lindo r undor tho lip  of tho 
condonsor to rcco lvo  tlio  d ls tllla to . Partia lly close 
the steam outle t to d ive rt steam Into the inner tube. 
Pass steam gently at first, then fully close the steam 
outlet and continue d is tilling  at a rale o f 3 cm^/min 
to 5 cm^/m in until 100 cm^ o f d is tilla te  has been col­
lected. ‘

Transfer the d is tilla te  to  a 250 cm^ conical flask and 
elim inate any dissolved carbon dioxide from the 
d istilla te  by passing through it a stream  o f a ir free 
from carbon dioxide at a ra le  o f 200 cm^/m in to 
300 cm^/min for approx im ate ly  -3 min. T itrate with 
the barium  hydroxide solution {5,3). using one of the 
indicators speciHed (5.4).

8.3 Carry out a dup lica te  determ ination {see 8.2) 
with a fresh 50 g test portion  of latex concentrate.

Carry out the sam pling in accordance w ith one of 
the m ethods specified in ISO 123.

8 P rocedure

0.1 If the total solids content and dry rubber con­
tent o f the latex concentrate are not known, deter­
mine them in accordance w ith ISO 124 and ISO 126, 
respectively.

8.2 Into a beaker weigh, to the nearest 0,1 g. about 
50 g of latex concentrate. Accura te ly add 50 cm^ of 
the am m onium  sulfate solution (5.1) from a pipette 
(6.4), wt^iie s tirring  the latex concentrate. E ither 
place the beaker on the steam -bath (6.2) o r  in the 
water-bath (6.3), m aintained at 70 °C. and continue 
stirring the latex concentrate until it coagulates. 
Cover the beaker w ith a watch-glass and leave it on 
or in the bath for a tota l period o f 15 min. Decant the 
serum which exudes through a dry filte r paper. 
Transfer the coagulum  to a m orta r and press out 
more serum by kneadihg it w ith a pestle. F ilter this 
serum through the same filter. Pioette 25 cm^ o f the 
ntlered serum  in to  a dry 50 cm conica) flask and 
a.cidify it by accurate ly adding 5 cm^ of the su lfu ric  
acid solution (5.2). M ix well by sw irling  the flask.

With certain latex concentrates, in pa rticu la r those 
preserved w ith potassium  hydroxide, a fine p rec ip i­
tate may form during the ac id ifica tion  step. This 
precip ita te shall be removed by n itra tion through a 
fresh dry filte r paper before proceeding w ith the , 
d is tilla tion  process.

Pass steam through the apparatus (6.1) for at least 
15 min. With steam passing th rough the ou te r jacket 
o f the apparatus (steam outlet open), in troduce Into 
the inner tube 10 cm^ o f the acid ified serum  by 
pip»;!te (6.4). If foam ing is a dffflculty, 1 drop o f a 
su il.iljle  antifonm ing agont may be added. Place a

9 Expression of results

Calculate the vo la tile  fatty acid (VFA) num ber using 
the form ula

134,64cK
m  TSC

5 0 -f-
m (1 0 0 -  DRC)

Too^

where

V

m

is the actual concentration, expressed in 
m oles per cub ic  decim etre, o f the barium 
hydroxide solu tion (5.3);

is the vo lum e, in cubic centim etres, of 
barium  hydroxide solution required to 
neutra lize  the d istilla te ;

is the mass, In grams, o f the test portion;

DRC is the dry rubber content, expressed as
a percentage by mass, o f the la tex con­
centrate;

TSC is the total solids content, expressed as
a percentage by mass, o f the latex con­
centrate;

p is ttie density, In m egagram s per cubic 
m etre, o f the se rum ” ;

134,64 is a factor derived from the re la tive  mol­
ecu la r mass o f potassium  hydroxide, its 
equiva lence to  barium  hydroxide and 
those parts o f the serum acid ified and 
d istilted.

Repeat the test if the results o f the duplicate deter­
m inations do not agree to

— w ithin 0.01 units when the actual VFA num ber is 
0,10 units o r loss;

II ,fj .-s 1,02 Mg/m^ for contrifuried or croafnnd Intox codconlrnt(5r>.



— within 10 % when the actual VFA number is 
greater than 0,10 unils.

10 T e s t  r e p o r t

The test report shall include the following particu­
lars:

a) a reference to this International Standard:

b) all details necessary for the identincation of the 
test sample:

c) the results, and the units in v/hich they have 
been expressed;

d) any unusual features noted during tfio dnlernn- 
nation;

e) any operations not included in this International 
Standard or in the International Standards to 
which reference is made, and any operations re­
garded as optional.




