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0. F O R E W O R D

0.1 T his In d ia n  S tan d a rd  ( P a rt 7 )  was ad o p ted  by the  In d ian  
S tan d ard s  In s titu tio n  on 27 F eb ru a ry  1987,-a f te r  th e  d ra f t finalized by 
th e  R u b b e r Sectional C om m ittee  had  been approved  by the P etro leum , 
Coal and  R e la ted  P roducts D ivision Council.

0.2 T est m ethods for ru b b e r la tex  h ad  been  o rig ina lly  covered in  the 
following In d ia n  S tandards;

a) For J^atural Rubber Latex:

IS  : 3708 ( P a r t  1 )-1966*

IS : 3708 ( P a r t  2 )- I9 6 8 t

b) For Siyrene Duladirve Ruhhrr I.afex'.

I S ;  4511 ( P a n  1 )-1967:

Since som e o f  th e  test m ethods covered in  above s tan d ard s  were 
com iiion, the  concerncd com m ittee had dccidod some years ago in 
unify and  publish a sep a ra te  series o f  m ethods o f  test which would 
be applicable to  all tyjies o f la tices— n a tu ra l as well as synthoiic. 
A ccordingly, th e  following six text m ethods ha<I been covci ctl jukIci 
IS  : 9316:

IS  : 9316 M ethods o f test for ru b b e r latex:

P a r t  1-1979 D e te rm in atio n  o f surface tension

*M etb o d s o f  te s t fo r  n a tu ra l ru b b e r la tex : P a r t  1 D ry  ru b b e r  c o n te n t, sludge con ten t 
den sity , to ta l a lk a lin ity , K O H * n u n ib er, m ech an ica l s tab ility , v o la tile  fa tty  acid n u m b er 

to ta l n itro g en , to ta ] co p p er, to ta l  iro n , to ta l m anganese  a n d  to ta l ash. 
fM e tb o d s  o f  test fo r  n a tu ra l  ru b b e r  la te x , P a r t  2.
i  M e th o d s  o f  tests fo r s ty re n e -b u tad ic n e  ru b b e r (SB R )Ia tjccs; P a rt 1 D c trrm in a iio i 

o f  d ry  p o ly m er, ^ H , d en sity , residual s ty ren e , bou n d  sty ren e  nnd soap  co n ten t.



P art 2-1979 D cicrin inaiion  o f  viscosity 

P art 3-1979 D eterm ination  ol” coagulum  content 

P art 4-1979 D eterm ination  o f  to ta l solids content 
Part 5-1979 D raw ing  o f  samples 

Part 6-1982 D eterm ination  o f

0.2.1 As a result o f fu rther re th ink ing  on  the  subject, it has now  been 
decided  to re-designate the  test m ethods com m on to  n a tu ra l and  
synthetic rubber latices as R L  series; test m ethods for n a tu ra l ru b b er 
latex  as N R L  series and test m ethods for sty ren e-b u tad ien e  ru b b er 
latex  as SBRL series. Consequently, test m ethods fo r ru b b e r la tex  
have i)ceii rauonalizcd  into the following thrco  scries;

a) IS : 9316 Unified m ethods o f  test applicable to  bo th  n a tu ra l 
and synthetic rub b er latices —  R L  series;

b) IS ; 3708 M ethods o f test applicable to  n a tu ra l ru b b e r la te x __
N R L  series; and

c) IS ; 4511 M ethods o f test applicable to s ty rene-bu tad iene 
rub b er la tex  — SBRL series.

0.3 TIkj oxisiiuK Indian  SiamlardM uudor IS ; 3701) ( P a n s  1* and  2 t ) 
IS . 4 j  11 ( Pat l i t )  and IS : 9316 ( Parts 1 to 6  ) a rc  being g rad u ally  re ­
placed by separate  standards un d er th e  above th ree  series, designated 
by the ap p ro p ria te  N R L , SBRL, o r  R L  series respectively.

0.3.1 T his m ethod, originally  covered u n d e r N R L  ; 13 o f  IS  : 3708 
( P a rt 1 )-1966, is now  being covered in this s tan d ard .

0.4 In  o rd e r to  faciliate cross-reference, it  has been dec ided  to  re ta in  
the  o rig inal discrete N R L , SBRL an d  R L  series num bers assigned to 
various test m ethods, in IS .-3708 (P a r ts  I* and  2 t ) ,  I S ; 4511 (Part*!*) 
and  IS : 9316 (P a r ts  1 to 6 ) in the  revised P arts o f  IS  ; 3708, and  
IS : 4511 an d  IS  : 9316 respectively.

0.4.1 Tor proper referencing o f  th e  existing test m ethods an d  the 
new  m ethods u n d er revision, a s ta tem en t show ing corresponding 
m ethods is given in A ppendix A.

•M e th o d i  o f  test fo r n a tu ra l ru b b e r la tex : P a r t  1 D ry  ru b b e r  c o n te o t. sludge 
contcQ t, to ta l a lk ah o ity , K OH *num bcr, m ech ao ica l i ta b i li ty ,  v o la tile  fa tty  a d d
n u m b er, p t i ,  to ta l n itro g en , to ta l copper, to ta l iro n , to ta l  m anganese  an d  to ta l aah.

tM eth od s o f test for natural rubber la tex , Part 2.
.  J M eth o d so f tests for styrene-butadiene rubber ( SBR ) la ticei: Part 1 D eterm ina- 
tion o f  dry polym er, den m y, residual styrene, bound ityrene and soap content.
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• R u l a  fo r  r o u n d in g  o f f  n u m e r ic a l v a lu e s  {revis/d) 
t S p .c i f i c a t i o n  fo r  w a te r  fo r  g e n e r a l  la b o r a to r y  u s e  ( ^ccond^vision ) .



I S :  9316 ( P a r t  7 ) - 1 9 8 7

3. O U T L IN E  O F  T H E  M E T H O D

3.1 Five gram s o f the d ried  latex  solids a re  ashed in  a silica crucible. 
T h e  asli is ex tractcd^w ith  a hydrochloric-n itric acid  m ix tu re  and  ihe

ni.'ulo ;)IkalitH' ^vi1 h aiuMionimii ))y<lroxiilc. Any iron  |)r<M<MU 
is coinplexccl w iih a im aoniun i c lira tc . T lie aqueous solution is then, 
shaken • w ith solution in chloroform  o f zinc d iefh y ld itliio carb am ate  to 
form  and  ex tract the  yellow copper com plex. T h e  optical density  o f  
this solution is m easured pho tom etrically  an d  is p ro p o rtio n a l to  the 
concentration  o f  copper.

4. A PPA R A TU S

4.1 E lc c t r o p h o to m c tc r ,  A b s o r p t io m e tc r ,  o r  S p e c t ro p h o to ­
m e t e r — ca^jal^lc o f mcasui'iiitj optical density a t approxim ately  
'135 nm .

4.2 M a tc h e d  A b s o r p t io n  C e lls  —  10 to  50 m m  in p a th  length .

4.3 S il ic a ;C ru c ib le s  — nom inal capacity  50 o r 80 m l.
/

4.4 M uiH e F u rn a c e  — capable o f  m ain ta in in g  a tem p era tu re  o f 
550 ±  2 o X

5. R EA G EN T S
;

5.1 L ig h t  M a g n e s iu m  O x id e

5.2 S o d iu m  S u lp h a te  A n h y d ro u s

5.3 H y d ro c h lo r ic  A c id  — N i t r i c  A c id  M ix tu r e

2 volumes o f hydroch lo ric  acid  ( see IS  : 265-1976* );

1 volum e o f  n itric  acid ( see IS : 264-1976f ), and

3 volumes o f w ater.

5.4 C i t r i c  A c id  S o lu t io n — Dissolve 50 g o f c itric  ac id  ( s o lid )  
in  100 ml o f w ater.

5.5 A m m o n ia  S o lu tio n  — density  U'ttUU g/m l.

• S p e c if ic a t io n  fo r  h y d r o c h lo r ic  a c id  { second reguion ).- 
t S p e c i f ic a t io n  fo r  n itr ic  a c id  (  m o n d rev iiitn ) .



5.6 L i tm u s  P a p e r

5.7 Z in c  D ie th y ld i th io c a r b a m a tc  R e a g e n t — Disso lve  1 g o f  sol id
z i n c  d i c t h y l c l i l h i o c a r b a m a t c  in  o n e  l i i ro  o f  chlf>rofoi m .  f f  z i n c  fl ioi i iyl-  
<lit l i i oca i 'bninalo  i-i n o t  a v n t l a M o  i l n '  i m a y  (><' i > i  <-i)ai c m !  a >

l'o}lo\vs:

Dissolve 1 g o f  sodium  d ic ih y ld ilh io carb am aie  in w ater an d  add
2 g o f zinc sulphate. E x trac t th e  resulting  zinc d ie th y ld ith io ca rb am ale  
by shaking w ith 100 ml o f  ch loroform  and  separate  ttie cliloroform  
solution. D ilute to one litre . S to re  in an  am ber coloured bo ttle ; this 
re ag en t is stab le for a t  least six m onths.

5.8 S ta n d a r d  C o p p e r  S o lu t io n — W eigh 0 ’3‘)3 g o f  coppcr snlph.uo 
p en tah y d ra tc  ( C uSO i.oH jC )) in to  a small beaker and  di.ssolve in 
w ate r. A dd 3 ml o f  co n cen tra ted  sulphuric acid. T ran sfer the  solution 
to a  1 OOO-ml one-m ark  volum etric flask and dilu te to  the  m ark  w ith 
w ate r to  form  the  slock solution. P ipe tte  10 ml o f  th is stock solution 
in to  a 100-ml one-m ark  vo lum etric  flask and d ilu te  to  the m a ik  wiili 
w a te r. This solu tion  contains the  equivalen t o f  O'Ol m g o f  cop]>cr per 
milUUlre and  should be freshly p rep ared  from  the  stock solution w hen 
req u ired .

6. P R O C E D U R E

6.1 P r e p a r a t i o n  o f  S a m p le  — F o r the d e te rm in a tio n  o f  copper in 
la tex , take a portion  o f thoroughly  m ixed latex  contain ing  a liou t 5 g o f 
to ta l solids and  dry  to  constan t mass as described in  to tal solids d e te r­
m in a tio n  [seg IS .• 9316 (P a r t  4 )-1979’*']. H om ogenize the  rub b er so 
o b ta in ed  by passing it a few tim es betw een the cold rolls o f  a lab o ra to ry  
m ill to  produce a th in  sheet. A t all stages o f sam ple p rep ara tio n , care 
should  be taken  to avoid con tam ination .

6.2 P r« ? i)a ra tio n  o f  C a l ib r a t i o n  C u rv e  — I f  tlie m agnesium  oxide 
m ethod  o f ashing is to  be tised, j)reparc a series o f  s tan d ard  solutions, 
each contnining O'l g o f  m agnesium  nxide dissolved in 10 ml o f ilie 
d ilu te  hydrochlo iic  ac id -n iiric  acid jn lx tu ie . I f  ilie lu b b c r is to l)e 
ashed by w rapping  in filter p ap e r and then placing directly  in tlie 
muffle furnace, om it the  m agnesium  oxide. T o  these solutions add 
p o rtions o f  the  s tan d a rd  copper solution rang ing  from  0 to 10 ml 
followed in each case by 5 ml o f  citric acid .solution. A dd  am m onia 
solution d ro p  by d rop  un til the  solutions a re  just alkaline to Jitnius 
p ap e r. Cool the solutions, transfer ind iv idually  to a separating  funnel 
an d  ad d  a  fu rth e r 2 m l o f am m onia solution to each. P ipotte 25 m l o f

'M e th o d s  o f test for ru b b e r  la tex : P a r t  4 D e tc rm m a tio n  o f to ta l solids.



zinc d ieihyldiih iocarbam ato reagent in to  eacli so lu tion  and  shake foj 
i  m m uies. Im m ediately afte r separation , d raw  the  chloroform  lavei 
in io  a stoj^pered flask con tain ing  abou t O'1 g o f  anhydrous sodiun-

■ H tu rb id u y  persists afte r stand ing  for abou t 30 m inutes
mnko lu n h c r small additions o f  anhydrous sodium  su lphate until th« 
solution b<5comes clear.

6.2.1 J^ecant each chloroform  solution th rough  a plug o f  glass wool 
oi a small filter paper m to the cell o f  the e lectropho tom eter, absorptio- 
n ieter or spectrophotom eter, and m easure the optical density at the 
absorption m axim um  ( abou t 435 n m ). , C o rrec t th e ' read in g  bv 
sub tiactm g the optical density  o f the solution con tain ing  no added 
copper. II the optical density is m easured on a double beam  or null 
point in.strumem, the cell con tain ing  the b lank  solution should be 
pl.iccd in the reference beam  and  the optical density  o f each s tan d a rd  
solution m easured against th a t o f the  solution con ta in in g  no added  
copper. Plot the read in g  thus ob ta ined  for each solution against the  
ap p ro p ria te  concen tra tion  o f copper to  give the  ca lib ra tion  curve,
^n!l M, . r-® periodically  accord ing  to  local conditionsan a  tile type o fm stru m en t used.

•ng. S g test portion  o f  the 
IntcN film, and  place in a silica crucib le  con ta in ing  0*1 ii o f 

d istrib u ted  over the base an d  p a r tly  up  th e  side o f 
t h . r  I crucible in a hole cut in an  asbestos b oard

fo m m  1  crucible projects below 'th e  asbestos.
. . r Z  d e term in a tio n  using a sim ilar crucible and  th e
sam e am ount o f  m agnesium  oxide, an d  give iden tical trea tm en t 
th roughout to  th e  test and  blank determ inations. H ea t th e  crucible 
and  conten ts w ith a small gas flame un til a d ry  carbonaceous residue 
rem ains, and  then  transfer the crucible to  a muffle fu rnace a t  a

been oxidizedKem ove the  crucible and  allow to cool. •

to the above m ethod  o f  ashing, w rap  the  
. g Jest p o itio n , weighed to  the nearest 5 m g, in  a piece o f ashless 
fil cr paper abou t 150 m m  in  d iam ete r and place in a tran sp a ren i 
sihca crucible having  clean  unetched walls. P lace the  crucible and
Wsk o f ^  because o f  th e
finr.-nl 5  flam m able gases the  furnace door should not be opened

i r t  ^ com m ence a blank determ in a tio n  using a
o u t fr!'r^ give iden tica l tre a tm e n t th rough-
oxW r p j  u de term inations. W hen all the  ca rb o n  has b le n
oxidized, rem ove the crucible and allow  it to cool.

L V lO ° m ? n  A ' l ' " 1 " I  then ̂dd  10 ml o f  the  d ilu te  hydrochloric ac id -n itric  acid  m ix tu re  and  h ea t



the  crucible, covqrcd vviih a clockglass, on a steam  b a th  for 30 if> 
60 m inutes. W ash th e  coritents o f  the crucible in lo  a small beaker or 
flask, add  5 ml o f  c itric  acid  solution and then ad d  am m onia solution 
d ro p  by  drop  u n til th e  solution is just alkaline to litm us paper. Cool 
the  solution, for exam ple, by im m ersion in running; w a te r, tran fc r lo a 
separating  funnel, a d d  a  fu rilier 2 ml o f am m onia solution and ilicn 
d ilu te  to  abou t 40 ml w ith  w ate r. P ipe tte  25 ml o f zinc d ie thy ld iih io - 
ca rb am a te  reag en t in to  the  solution and  shake th e  funnel for 2 m inutes. 
A fter sep ara tio n , im m ediately  transfer the  chloroform  lay er in to  a 
stoppered flask co n ta in ing  abou t O’I g o f anhydrous sodium  sulphate. I f  
tu rb id ity  persists a f te r  stand ing  fo r ab o u t 30 m inutes, m ake fu rth e r 
small additions o f  anhydrous sodium  su lphate until the  soliition 
becomes clear.

6.5 P h o to m e t r i c  M e a s u r e m e n t  o f  C o lo u r  — D ccant the clilor(jlbi ni 
so lution th rough  a  p lug o f  glass wool o r a small filter paper into the 
cell o f  the  e lec tro p h o to m eter, absorp tiom eter o r spectrophotom eter, 
and  m easure the  optical density a t the w avelength  used in p reparing  
the  cjilib ration  curve ( ab o u t 435 n m ). C orrect the read in g  by 
sub trac ting  the  op tical density  o f the blanks solution. I f  the  optical 
density  is m easured  on a  double^beam  or null po int instrum en t, the 
cell con tain ing  th e  -blank solution should be p laced in  the reference 
beam  and the optical density  o f  tiio test solution mea.surcd againsi that 
o f  the  blank. T h e  read in g  thus ob tained , used in  conjunction w ith the 
ca lib ra tion  curve, gives the  concen tra tion  o f  copper in  the test solution 
an d  hence in  th e  ru b b er.

N ote — A ll precaution* and safeguards required Tor carrying out o f  trace m etal 
analysis shall be observed.

7. EX PR ESSIO N  O F RESULT

7.1 T h e  result should be expressed as parts p e r million (p p m )  o f
^ I / 'u l  f tTiJ>CC
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<Ti ̂  O «S O 
2 § ' 2 2 2  
o  (D CO ^  CO
—« —  o  ®  o<<> CO ri r̂  r** O CO CO CO
^  c / :  t n  c/:

•§ I
f  M
«  ^ 3
W S  u  

J :  o

3  . 2  t_  
-» >

r 2
*o

o o 
c  c

C

rt
‘ " 2

l i  <J .M

■« ■« “o  

C ^ 2  2 
^ * 0  "o “o  
S C  =  =  C

0:
z

«
p .

J  J  J
t f c i e :
2 Z Z

— CM«
u ^ w« <« &• a.

*n  »o  
«o  g  o6<Ti ^

§  g s g
CO

tn

>-)

2

gs
r »  r ^  r*«
CO CO CO

£/; y; c/>

» o  O  
»• ■<• •*

► J j j
a o io i
2 Z Z

2  < 7 1 OT o§ i i i  
f ' -  eo co < 0

J2 t/: V7 w

s

> .

'S

9̂ 0 0  0 V j O O O O o j  
a ' o r t ( - r < i r t 5 i

0
rt

3 . £ . S J 5 . S  c M.S.; ,S.S f. .:&w. .5 c•5 s e E “ 6 £ . s e f :  = g “ t? E ii
«5
0 i ^ 2 o 5 i o 2 ® i i i " ! d c § S §V W
<»; Q Q Q  Q Q Q Q O a >; Q

1 1  

y  
1 1 1  ^  W*0 9 0 
C S C  

. 2 . 2 . 2

h* k« M
^  ̂ ii



«—s_
“ tJ. o —  y 5 « S T s ^

g o i
5 ^

»4
o;
2 2 2 5 ^

'^'*^o -N

j j  j ‘
ejoSfx;
05 m cQ
coin to

eici^S003 CQ«0</5j/5

•O CO (7> —1 ^ — »0 CD
M ^
» s

a,cu Ok
^  «  S SPh P̂  Oi Pu

c  i  r«  ^  <a 
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Â OkCkAN S «  f<Ck.
<9 <« 
Ph Om

i i
OOo> s s s s  ^  ^  ^

r^ r^to 0̂ <x> 
2  2 ^

r*"*«Ti (.Oot

i s
CO

CO
gc<b

CO CO coco o  o  o  or« r  ̂ r-w r  ̂
CO CO CO CO

»̂ • 1
4i>) kO 5 5  *

cn 00 c/5 wtocow I/: vD C/5NN NH f-H
to CO ^  1—»

E
3
fS

Q

K ® O
c e B h. 
•S.2 .2 ^
. 1 1 - =  3
s 6 ^  ’i  “u k* -O t, “O^ i  2 C 
1)  ̂ ^ c» <9

QQ Q

£  : 2  I
.s*5 s-s
“ S " £
2 5 ’g “  
£  2 - °  £  

<— >>. k .  <— O o o o 
■ C  q  c  g  o 0.0,0

2 « 2 2 e  c  c  a

'e s  e ek u ^  uJ» ^ V 2 
o ^  V
QOQQ

I
Kj

I

•=1

>,s

0 O 
^ ^ ^s  .0.2
«  rt rt 
c  e  c

1  E E
h> U  U
V  ^  ^
c> a; ii
QQQ

c -  -o
V  Cu «) o>
- : i |'a w J3
3 flj= ^  
i
•—  U-. O

I I3 ;
Q

o  “  5  
c  c  "  .2 0-3 
«

■S.E g
£  r  u

■ S  5  C^  a, C
Q Q



M ethods o f Testing Subcom m itiee, PCD C  14 : I

Conotner 

S isR i S .  K . M a s T A r i

Mtmbtrs
SiiR i A b h ik  C h a t t s k j i  { A titn u ilf  to 

Shri S . K., M usta6 )
S j i r i  S a t i s i i  A b r a h a m  
S b r i  p . s .  B a l a s d b r a m a n i a m  

SiiR l S. K u m a r  (  AlUrnat* )
S i i i u  A . N . D ic a t t a c h a r y a

Rtprestnling 
M odi R u b b e r L id , M o d ip u ram

P ad in ja rek a ra  A genciei L id , K o itay am  
L. G . B alak rishnan  & Bros L td , C o im b a to re

S iiR i  U. P a n j a  ( AUtrnati ) 
S U R I J .  ClIATTSRJXK

S k r i  a .  K . B i9W aS  { A lltrnalt)  
S h r i  P. K . C h a t t b r j e e

U nion  C o m m erc ia l an d  In d u stria l C o Pv{ Ltd« 
C a lc u tta

A ndrew  Y ule  &  C o L id , C a lc u tta

S h r i  D .J .  B h a r u c h a  (A lttrn a lt)
B ayer ( I n d ia )  Led, B om bay

S s R i  H .  C . C h o p r a
D n R . N . M e h r o t r a  ( A lltrn a tt)

S y n the tics and  C h em ica li L td^ Bom bay

S u m  J .  M . G a r o

S h r i  K . R .  G a r o
S iiR i  P. L . N ao  {A U trn a ti)  

S i i u i  C. S . I n a m d a u
S iiR i V . K . SU D  ( AUtrnatt ) 

S h r i  A. G e o r o r J o h n  
S n R i P. L . K i n a r i w a l a

S e r i  N .  M .  R e o e  {Alternate) 
S h r i  K .  S .  L o o a n a t u a k

S b r i  J .  C . B o s e  ( AUernatt ) 
S h r i  P. K . M a d h a v a  M e n o n  
S h r i  A. K . M a l l i k

D r  Y . N . S h a rm a  ( A lterna lt) 
D r  W . M i l l n s

S h r i  A s o r  M it r a
D r  s .  K . R a y  ( A llerna lt) 

S h r i  P . K . P a im  
S h r i  S .  C . R o ir

D ire c to ra te  G en era l o f  T ech n ica l D ev elo p m en t, 
N ew  D elh i 

M in istry  o f  D cfence ( D G I )

P olyolclins In d u strie s  L td , B om bay

M K F  L td , M adras
C osm os In d ia  R u b b e r W orks P v t  L td ,  B om bay

D u n lo p  In d ia  L td , C a lc u tta

T h iru m b a d i R u b b e r C o L td , M okkam  
In d ian  P e trochem icals C o rp o ra tio n  L td ,

P . O . P e tro ch em ica ls , V ad o d ara

In d ia n  R u b b e r M a a u fa c tu re rs ’ R esearch
A ssocia tion , T h a n e  

T y re  C o rp o ra tio n  o f  In d ia  L td , C a lc u tta

N a tio n a l T es t H ouse, C a lcu tta  
B ata In d ia  L td , C a lcu tta  

S iiR t  P. B. G i i o s i i  D a s t i d a r  {A U trn a tt)
S u R i S . V . S a r m a  T ra v a n c o re  R u b b e r & T e a  C o L td , T riv a n d ru m

S u R i C . S . K r i s h n a s w a m y  { 'A U trn a tt)
D r  E . V . T h o m a s  R u b b e r  B o ard , K o ttay a m

D r  N . M . M a t b e w  ( AUtrnatt )




