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METHODS OF TEST FOR 
RUBBER LATEX

P A R T  9  D E T E R M I N A T I O N  O F  T O T A L  M A N G A N E S E

[ R L : 9 ]

0. F O R E W O R D

0 . 1  T his In d ian  S tan d ard  ( P a n  9 )  was adop ted  by the Ind ian  
S tandards In stitu lion  on  27 F eb ru ary  1987, after the d ra ft finalized by 
the  R u b b er Sectional C om m ittee had been approved by (he Petroleum , 
Coal and  R e la ted  Producis Division Council.

0.2 T est m ethods for rub b er la tex  had been originally  covered in  the 
following In d ian  S tandards;

For naUtrol rubber h ir.\

IS  : 3708 ( P a rt 1 ) 'I966*

* IS : 3708 ( P a r t  2 ) '1 9 6 8 t
For slyrene biiladietie rubber latex 

IS  : 4511 ( P a n  1 )-1967+

Since some o f the test m ethods covered in above standards \vcre 
com m on, the concerncd C om niitiec had decidcd some yenrs ago to 
unify and  publish a sej^arate series o f m ethods o f test which would bo 
applicable to all types o f  laticcs — n a tu ra l as well as synthetic. 
A ccordingly, the  foIlo\^■ing six lest m ethods had been covcied under 
I S :  9316:

IS : 9316 M ethods o f test for rub b er latex;

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

•M e th o d s  o f test fo r n a tu rn l ru b b e r la trx : P a rt 1 D ry  ru b b e r co n tp n t, sludgff c n n iin t,  
den sity , to ta ) a lk a lin ity , K O ll - n u m b f r ,  m cchanlcal stnb iliiy , volaiilo  I'ativ acid 
n u m b er, to ia l n itro g e n , to ta l co p p er, to ta l iro n , tota! inangancse and to ta l ash. 

fM e th o d s  o f  test fo r n a tu ra l ru b b e r  la tex . P a r t  2.
tM e tb o d s  o f tests fo r s ty ren e-b u tad ien e  rubber (SB R ) latices: P a r t  1 D eierm irirition 

o f dry  p o ly m e r, p K , den sity , residual s ty reae , bound  u y re n e  and  soap co n ten t.



0.5 In  p reparing  the  above series, the  need to align the lest m ethods 
w ith the  corresponding ISO  standards/D IS /D P  w herever available has 
also been taken  in to  account for updating llte test moiluMls. I n t ho  
p rep ara tio n  ol' this siandai tl, assistance has been dcriviMl li dhi 
i s o  1655-1975 ‘R aw  ru b b er and raw  latex  — D eiern iinaiion  ol 
m anganese content — Potassium  periodate  pho tom etric  m eth o d ’, issued 
by the In te rn a tio n a l O rgan ization  for S tan d ard iza tio n  (ISO).

0.6 T he  estim ation o f m anganese in n a tin a l rubboi- lalex is of 
im p o rtan ce . in avoiding (langt'r ol' lu^ivr conian iinaiiou  lo
d eg rad atio n  in the  final i'\jbbci'. M anganese in coi iain I'oi ins is known 
to  catalyse tlie oxidative breakdow n of n a tu ra l rubber allhough the 
m echanism  by wliicli d eg rad atio n  is brouglit about is not fully 
understood . It is recognised also that o ihor forms o f m anganese may 
be present w ithout d eg rad atio n  taking place, bui no generally accepted 
m ethod  is available for distinguishing betw een the active and inactive 
forms. A t present, therefore, there is no a lte rn a tiv e  to  determ ining the 
to ta l am oun t o f m anganese in the rubber.

0.6.1 L ittle  is know n concerning the influence o f m anganese on the 
ca ta ly tic  ox idation  o f syntlietic rubbers, althougii it is w idely accpptod 
tbnl ilx rdor.l is Irss nrvoM' lh:u> is llx' c;ihc' willi naiiii;il ih IiIhm, 
I’ossibly for (his reason ilie determ inn iion  o l'm an g an ese  in .syntiiciic 
rubbers is less frequently  carried  out; nevertiicless, tlie methcxl spcclficfl 
in this s tan d a rd  is apj)licable to most o f  the com m only used symliciic 
elastomers.

0.7 In  rep o rtin g  the result o f a test or analysis m ade in accordance 
w ith  this s tan d ard , if  tiie final value, observed o r calculated, is to be 
rounded  off, it shall be done in accordance w ith IS r 2*1960*.

1. SCO PE

1.1 This s tandard  ( P a rt 9 )  prescribes a m ethod for delerininaiifin 
to ta l m anganese in uncompounde<l n a tu ra l rubljor latex and 
uncom pounded synthetic rub b er latex which do not contain chlorinc.

2. Q.UALITY O F  R EA G EN TS

2.1 Unless specified otherw ise, pure chemicals and distilled w ater 
{see IS : 1070-19771) shall be em ployed in tests.

N o t e  — ‘Pure  chem ica ls ' shall m ean chem icals that do no t coiiiain  iin|)iiriti< s 
w hich afTect th e  resu lt o f analysis.

•R u le s  for round ing  off nu m erica l values ( rtvited). 
tS pcciB cation  fo r w a te r  for gen era l labo ra to ry  use ( itcon>irtvision ).



I S ; 9 3 I 6 ( P a r t 9 ) - I 9 8 7

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

3.1 D ried latex  solids a re  ashed in a  crucible and  the  ash is trea ted  
w ith potassium  hydrogen sulphate and sulphuric acid to  convert th e ' 
m anganese to  a soluble form. After dissolution o f  the  ash in d ilu te 
sulphuric acid, iron present is com plexed w ith orthophosphoric acid  
and  the m anganese oxidised lo  perm anganate  by boiling w ith 
potassium  periodate. T h e  absorbance o f  this solution is m easured 
photom etrically  which is proportional to  the concentration  of- 
m anganese.

I

■4. A PPA RA TU S

4.1 F J c c t ro p h o io m c tc r  o r  S p c c t ro p h o to m o tc r  — cnpablc o f 
m easuring absorbance a t approxinialel;^ 525 nni.

4.2 S il ic a  C r u c ib le s — nom inal capacity 80 ml.

4.3 A s b e s to s  B o a r d — approxim ately  100 m m  square an d  6 m m  
thick, w ith a  hole in the cen tre  to  support the crucible so th a t 
ap p rox im ate ly  t\s o-(hirds project below -the board .

4.4 M uffle  F u rn a c e  — capable o f m ain ta in ing  a  tem pera tu re  
o f o 5 0 ± 2 5 'C .

5. R EA G EN TS

5.1 P o ta s s iu m  H y d ro g e n  S u lp h a te

5.2 P o ta s s iu m  P e r io d a te

5.3 S u lp h u r ic  A c id  C o n c e n tr a te d  — {ste  IS : 266-1977*’).

5.4 S u lp h u r ic  A c id  D i lu t e — Mix one volum e o f  concentrated  
bulpiiuric acid w ith 19 volumes o f w ater.

5.5 O r th o p h o s p h o r ic  A c id  — 03 lo 90 percent H j PO 4.

5.6 S ta b il iz e d  W a te r  —  Dissolve abou t O'l g o f  potassium  
p erm an g an ate  in one litre  o f  w ate r to w hich a few drops o f  sulphuric 
acid have been added . Distil the w ater th ro u g h  an  effective spray trap , 
d iscarding the  first and last 50 ml o f  distillate. . Collect the  rest o f the 
d istilla te  and  store in a glass stoppered bottle.

'S p ec ifica tio n  for su lphuric  acid  ( seccnd reviiun),



5.7 P o ta s s iu m  P e r m a n g a n a t e — Approximately O'OOl N solution.

5.8 S ta n d a r d  M a n g a n e s e  S o la t io n  — E ither o f  the following 
solutions m ay be used:

Prep«ire an  approxim ately , O'l N  solution o f  potassium 
p erm an g an ate  and standard ize against sodium  oxahiie. 
T ra n sfe r the calcuiated am ount o f  this s tan d ard ized  solution 
to contain  0 ’720 g o f K M n 0 4  to a small beaker and acidify 
■with 2 ml o f su lphuiic  acid . A dd sulphur dioxide'saturatecl 
w ater un til tlie solution is colourless. Boil the solution 
for 15 m inutes, cool, transfer to a 500-ml volumcivic flask 
and  d ilu te  to the m ark  w ith stabilized w ater. P ipette 20 mi of 
this stock solutio)^ into a second riOO-nil voluincirit: llask nud 
af^ain d ilu te  to the i i u i i k  w i t h  siiil>ih’/<'<i wiUei- ,  I ' i u H  d i h i i o  
Koliition (^oiilainH ili<< r ( |u lv > d < 'i i t  <>i' o f
per ml and shall be iVcshly jirepaj cd jVom ilie-stock solution 
when required .

^  W eigh 0 ’770 g o f m anganese sulphate ^M nS 0 4 .H 2 0 ) into-rt 
a small beaker and  dissolve in watci' contain ing 2 ml o f 

 ̂ sulpliiiric acid. T iansfer {}je solution to  a 500-ml voJum etric 
I flask and  d ilu te  to tlie 'm ark. ^T h is  solution is stable for 

at least a m onth . P ipe tte  20 ml o f tliis stock solution into 
a second 500-ml vo lum etric flask and again  d ilu te to .the m ark., 
T h is d ilu te  solution contam s the equivalent o f  0'02 mg of 
m anganese per rn i.and shall be freshly p repared  from the stock 
solution w hen req u ired ..

6. D E T E R M IN A T IO N  O F  M ANG ANESE

6.1 P r e p a r a t i o n  o f  T e s t  P o r t io n  — Tor the d e term in a tio n  of 
m anganese in la tex , take a portion  o f thoroughly  m ixed latex 
contain ing  abou t 5 g o f  to ta l solids and dry to constant mass as 
specified in IS ; 9316 ( P a n  4 )-197‘)*. H om ogenize the rubber so 
obtained  by passing il a few lim es bctvvoon ihc cold rolls o f  a 
lab o ra to ry  mill to  p roduce a th in  sheet.

N o t e  — At a ll ttftgcs of sam p le  p re p a ra tio n , take  cnre to  nvujd con in in inn tidn  of 
the rubber.

6.2 P r e p a r a t i o n  o f  C a l ib r a t io n  C u rv e
6.2.1 P repare  a series o f s tandard  m atching solutions, each 

con tain ing  20 ml o f  dilute sulphuric acid, 3 ml o f  orthophosphoric acid 
and  potassium  h ydrogen  sulphate equal in  amoxint to that used in 
tshing the test, portion . T o  these solutions, ad d  portions o f  the

'M e th o d s  c>f te«t fo r  ru b b e r  la tex : P a r t  4 D eterm inatjoD  o f to ta l so lid t.



5.7 F o ta s s iu m  I 'e rm a i ig a i ia te  — npproxim atcly  O’OOl N so)ui'}on.

5.8 S ta n d a r d  M a n g a n e s e  S o lu t io n — E ither o f the following 
solutions m ay  be used;

Prep«ire an  appioxim afcJy, O'l N  soltUTon o f  por;issiuin 
p erm an g an ate  and standard ize against sodium  oxalaie. 
T ra n sfe r the calculated  am ount o f  this s tan d ard ized  solution 
to  contain  0 720 g o f K M n 0 4  to a small beaker and  acidify 
w ith 2 m] o f  sulphuric acid. A dd sulphur d iox ide-saturated  
w ater un til the solution is colourless. Boil the solution 
for 15 m inutes, cool, transfer to a 500-ml volum etric flask 
and d ilu te  to  the m ark  w ith stabilized w ater. Pipctio 20 ml o f 
iJjjs stock solution in to  a second r)00-nj) voJmnoirif: D.jsk nuc] 
a^a in  d ilu te  H> the niaik wiili Nijihiti/.iMl w ater. This diliiH! 
Kohuinn ruiUiiiilN lh<> (’<|iiiviil('iil •>(' O't)!?. iii^' of 
per ml and shall be freshly prcj)aicd IVoin the stock solution 
w hen required .

W eigh 0'770 g of m anganese sulphate (M n S 0 4 .H 2 0 ) into-« 
a small beaker and  dissolve in w ater contain ing 2 ml o f 
sulphuric acid. T ransfer ilie solution to  a 500-ml volum etric 
flask and d ilu te  to the ’m ark. ^This solution is stable for 
at least a m onth . P ipette 20 ml o f this stock solution into 
a  second 500-ml volum etric flask and again  dilute to .the m ark., 
T h is  d ilu te  solution contam s the equivalent o f  0'02 mg of 
m anganese p er ml .and sliaJl be ireshjy prepares? from  the stock 
solution w hen req u ired ,.

6. D E T E R M IN A T IO N  O F  M A NG ANESE

6.1 P r e p a r a t i o n  o f  T e s t  P o r t io n  — For the d e term in a tio n  of 
m anganese in  la tex , take a portion  o f thoroughly  m ixed latex 
contain ing  abou t 5 g o f to ta l solids and dry to constant m a s s  as 
specified in IS : 9316 ( P a n  4)-1970*. H om ogenize the iul»l)cr sr> 
obtained  by passing it a few tim es betw een tJie cold if>ils o f  a 
lab o ra to ry  mill to p roduce a thin sheet.

N o t e  —  A t a ll lU g cs of sam ple prei’araiioii, take cnrr to avoid containinaiion of 
ih c  ru b b er .

6.2 P r e p a r a t i o n  o f  C a l ib r a t io n  C u rv e

6.2.1 P repare  a series o f  s tan d ard  m atching solutions, cach 
contain ing  20 ml o f d ilu te  sulphuric acid , 3 ml o f orthophosphoric acid 
and potassium  iiydrogen  sulphate equal in am o\m t to that used in 
ashing the  test, po rtion . T o  these solutions, add  portions o f the

'M e th o d s  o f  te»t fo r  ru b b e r latex : P a r t  4 D e te rm in a tio n  o f  to ta l  solids.



sinndard  m anganese solution ranging  from 0 to 15 ml, followed in each 
case by 0‘3 g o f potassium perio d a te . Bring the solutions to the  boil, 
<naintain a t boiling point for 10 m inutes, and hold at 90®C or above for 
a fu rilicr 10 m inutes to ensure full developm ent o f the  perm anganate 
colour. Cool each solution, transfer to a 50>ml volum etric flask and 
d ilu te to the m ark  with stabilized w ater.

6.2.2 R inse the cell o f the  electropl^otom eter o r  spectrophotom eter 
first w ith approxim 'ateiy O'OOI N potassium  p erm an g an ate  solution, 
then w ith stabilized w ater and finally w ith the app ropria te  standard  
m atching solution. Fill the cell w ith the  s tan d ard  matcixing solution 
and  m easure the absorbance a t the absorption m axim um  
( about 525 nm ). C orrcct the reading by sul)tracting the absorbance ol 
the solution contain ing no added  m anganese. I f  the ab.sorbance is 
m easured on a double-bcatn  or uull-poini instrum ent, place the cell 
con ta in ing  the  blank solution in the reference beam  and m easure the 
absorbance o f  eacli standard  solution against th a t o f  the solution 
con tain ing  no added  m anganese.

6.2.3 Plot the read in g  thus obtained  for each solution against the 
app ro p ria te  concen tration  o f m anganese to  give the ca lib ra tion  curve, 
which shall be checked periodically  according to local conditions and 
the  type o f instrum ent used.

6.3 P ro c e d u re

6.3.1 W eigh to the nearest 10 mg, about 5 g o f the d ried  latex  solids, 
cut in to  small pieces, an d  place in a crucible which is supported in the 
hole cut in the asljestos board . H eat the crucible and contents with 
a stnnll gas flnmo until a d ry  carbonaceous lesidue rem ains and  then 
transfer the crucible to the mufllo furnace m ain tained  at a tem perature 
o f 550 ±  2 5 'C  and  lieat until all carbon has been oxidized. Remove 
the crucible and allow to cool. A dd concen trated  sulphuric acid 
delivered d rop  by drop from a pifiettc w ith a fine je t, round tlic sides 
o f the crucible in amovmt ju.st sullicient to m oisten tlie ash. Fum e ofl 
tlic excess acid by gentle heating  and replace the crucible in the mufTle 
furnace at 550 ±  25*0 to remove the last traces o f  carbon . After 
cooling, give ( I jc  asJi a furtJier irea tm ont w ith sulphuric acid, adtling 
the acid as before from a pipette, but heating  only until fuming 
ceases in oj^ter to  re ta in  the  ash as far as possible in the  foim  o] 
sulphate. Cool the crucible. Add 2 to  3 g o f potassium  hydrogen 
su lphate and , supporting the crucible on the  asbestos board , apply 
strong heat from  a bu rn er until a clear m elt is ob tained . Cool the 
crucible and  contents.

6.3.2 As an  a lte rn a tiv e  to  the  above m ethod o f ashing, w rap  the  10 g 
portion , weighed to the nearest 10 mg, in  a piece o f  ashless filler papei 
abou t 150 m m  in d iam eter and place in a crucible. Place abou t 5 g ol
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potassium  hydrogen  sulpliaic on top  oTilic w rapped test portion , place 
the  crucible in the  furnace a t 550 ±  25*C and close the door. Owing 
to  the risk o f  ignition o f  flainmabJe gases, the furnace d o o r slialJ not be 
<^ened during  the  first hour. W hen nil the carbon  has been oxidized, 
allow the crucible and contents to cool.

6.3.3 In  parallel w ith the  d e ten n in a iio n  and following ilie same 
p rocedure , carry  ou t a blank test, using a sim ilar crucible and  filter 
paper and  the sam e quan tities o f all the reagenTs as used for the 
d eterm ina tion .fT o  the  asii p roduced by ciiiier o f  tlie  above procedures 
ad d  20 ml o f  d ilu te  sulphuric acid , and heat the cruciblc on a stcam - 
b a lh  until the solid m ateria l is dissolved or loosened from the w’alls o f 
the  crucible. Wash the contents in to  a smaU beaker using a glass rod 
to  dislodge undissolved solid and boil the soluiion gently  until no m ore 
will dissolve. F iller the  solution tlnough a sin tered  glass nUei- pa<l 
in to  a small conical flask, and wash the filter and  insoluble m aicjia i 
w ith two o r th ree  portions o f w ater. A dd 3 ml o f orthophosphoric acid 
to  the  solution in  the flask, m aking fu rth e r additions o f 1 ml as m ay be 
necessary to  rem ove any yellow colour due to  iron. Add to  the 
solution 0*'3 g o f potassium  periodate , bring the solution to the boil 
an d  m ain ta in  a t boiling po'int for 10 m inutes. H old the tem peratu re  
above QO^C for a fu rth e r 'lO  m inutes to  ensure full developm ent o f the 
p erm an g an a te  colour. A fter cooling, transfer th e  solution to a 50>ml 
volum etric flask and  d ilu te  to th e  m ark  w ith .stab ilized  w ater. Afie>- 
m ixing, the  colour should be stable for several hours; any tendency to 
fading ind icates the  incom plete rem oval o f  organic m atte r o r chloride.

6.3.4 R inse the  cell o f the  electrophotom eter, absorptiom eter or 
spectrophotoiTieter first w ith approxim ately  0 001 N potassium  
p erm anganate  solu tion , then w ith stabilized w ater, and  finally wjtij the 
test solution. Fill the cell w ith  the  test solution and m easure the 
absorbance a t  th e  w avelength  used in preparing  tlie calibration curve. 
C orrect the rea<iing by sub trac ting  the absorbance o f the blank 
solution. I f  the  absorbance i.s m easured on a cloublo-bcam or niill- 
po int instrum ent, place the  coll contain ing the blank solutioji in tlio 
reference beam  and  m easure tlie absorbance o f  the test soitition 
against th a t o f the  blank.

N o tk  —  A ll p rfcaotion i «n«l liifrgT inrd i rcquirrd for carrying o u t o f  trace rnct.il
analyd't thal) br obtrrved.

7. E X P R E SS IO N  O F  R ESU LTS

7.1 By m eans o f  th e  ca lib ra tion  curve, determ ine the  concen tra tion  of 
m anganese corresponding  to  the  corrected read ing  and from this 
calcu late  the  m an g an ese  con ten t o f  the test portion . Express the  result 
as p a r t» p e r m iliion  (ppm ) o r percentage o f m anganese (M n) calculated
V » v  m a w .
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Cotoengr 
SuK i S. K . MuiiTArc

Ripresfnling 
M odi Rubt>cr L td , M odipurmm

S lim  AtiiiiK CifATTRRJi { Alltrnale to 
Shri S, K . M iis u f i )

S h b i  S a t i s i i  A b k a r a m  
S b r i  p . s .  B a l a s c b u a m a m a m  

SliB i S. K u u a R  ( AlUrnalt )
S lim  A. N . B h a t t a c i i a u y a

Paclin jnrrkara  Agcncies L td , K o ttay am  
L. C . lia lak rishnan  & Hros L td , C o im bato re

S ii i t i  H. P a k ja  ( AUttnalt) 
SuKi J .  C i i a t t k k j r k

S jd i i  A . K. Ui9Wa8 ( AlUrnalt) 
S u m  P. K .  C h a t t k r j k k

U nion C o m m ric ia i and  la d u jtr ta l  Co P v t L td , 
C a lc u tta

A ndrew  Yulft & C o L td , C a lc u u a

S iiiu  n . . [ .  H i i a k u o i i a  (A lttrnaU )
lia) er ( In d ia  ) L td , Bom bay

S i i n i  I I .  C .  C k o p k a

D h R . N . MKnuoTiiA ( A l U r n a t e )
S y n th c lic i and  C iicm icals L td , Bom bay

Siir.i J . M , G aro

SiiKi K.. R .  C a r o
S m iu  P .  L .  N a o  ( A U i r n a t t ) 

SiiKi C. S . I n a m d a k
S u n i V . K, S u o  ( A llerna ti) 

S jik i  a .  G roB Q K jo iiN  
S h k i p . L. K i n a r i w a l a

S h b i N . M . R e g r  ( AUeinate) 
S»Kt K . S. L o g a v a th a k

SH R tJ .C . Bosk ( )  
S u m  P. K .  M ad h ava  M k n u n  
S h r i  A. K . M a l l ik

D r Y . N . S u a h m a  ( Alternate) 
D r \V . M i i >ln s

D irec to ra te  Genc-ra] o f  T ech itical D e v flo p m ra t, 
N ew  D'*lhi 

M inistry  of D cfcoce ( D G I )

Pulyoiefins In d usirin i L td , Bom bay

M K F  L td , M adras 
Till! Cosm os Ind ia  

Bom bay
R u b b e r Woriss Pv t L td ,

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

'I’in  T h iru n ih a d i R u b b er C o L td , Moklcam 
In d ian  Pctrocliem icals C orp o ra tio n  

P . O . Petrochem icals, V ad o d ara
L td .

S u m  A sok  M i t r a

D l l  S. K .  R a y  ( Alttrnate  ) 
SicKi P. K .  PaIK 
S h r i  S. C . R o y

In d ian  R u b b er M a n u fa c tu re r i’ R<MCarch 
Association, T h an e  

T y re  C orp o ra tio n  o f Ind ia  L td , C a lcu tta

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

SitKi P . B. G uusic  D a S 'I  lO A R  (  Alternate )
S h r i  S .  V. S a r m a  T rav an co rc  R u b b er 5c T ea  C o L td, T riv ao d ru m

S i i R l  C . S .  K r i s h n a s v v a s i y  ( AUemate )
D h  E. V . T h o s i a s  T h e  R u b b er B oard , K o ttay am

D r  N .  M .  M a t h e w  { A l t e r n a t e )


