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Indian Standard
M ETHODS OF T E ST  FO R  

N A TU R A L R U BBER  LATEX
PART I DRY RUBBER CONTENT, TOTAL SOLIDS. 

COAGULUM CONTENT, VISCOSITY, SLUDGE CONTENT, * 
DENSITY, TOTAL ALKALINITY, KOH-NUMBER, MECHANI­

CAL STABILITY, VOLATILE FATTY ACID NUMBER, pH, 
TOTAL NITROGEN, TOTAL COPPER, TOTAL IRON, TOTAL" 

MANGANESE & TOTAL ASH

0. F O R E W O R D

0.1 This Indian Standard was adopted by the Indian Standards Institu­
tion on 14 February 1966, after the draft finalized by the Rubber 
Sectional Committee had been approved by the Chemical Division 
Council.
0.2 This standard covers different test methods including the prepara­
tion of laboratory test samples of natural rubber latex of industrial 
importance, Hevea brasiliensis latex.
0,3 Tests for total solids, dry rubber, and coagulum content of latex," ' 
though simple in nature, are im portant as they measure quantities on 
which the purchase of latex may be made. Volatile fatty agid ( VFA ) - 
and KOH-numbers are to a large extent indicative of the state of 
preservation of latex. VFA measurement, to a large extent, has rc -r  
placed the electrical conductivity measurement of latex as a quick 
measure of preservation. M echanical stability is one of the vital tests 
for latex contents. I t is an emperical test and measures an effect rather 
than a cause and is useful in providing an index of latex quality with' 
respept to its average processing behaviour. The estimation of copper 
and manganese is of importance in avoiding danger of active contamina­
tion leading to degradation in the final rubber. Discolouration is 
usually mdicative of iron contamination which has reacted with the high ' 
sulphur content of the latex protein. Nitrogen measurement gives an ' 
mdication as to the amount of latex protein and other n i t r o g e n o u s ,  
compounds. O ther determinations like ammonia content, pH  a n d  , 
alkalmity are with subtle significance nevertheless in vogue for their 
indirect influence on other im portant determinations in testing of latex. 
Viscosity measurement has a greater significance to synthetic rubber



. la te x  th a n  n a tu r a l  r u b b e r  la te x ,  fo r  i t  re fle c ts  a v e r a g e  p a r t i c l e  size  o f  
th e  la te x .

• 0.4 I n  th e  fo rm u la t io n  o f  th is  s t a n d a r d ,  d u e  w e ig h ta g e  h a s  b e e n  g iv e n  
’ to  i n te r n a t io n a l  c o -o rd in a tio n  a m o n g  th e  s t a n d a r d s  a n d  p ra c t ic e s  

p re v a i l in g  in  d if fe re n t  c o u n tr ie s . T h is  h a s  b e e n  m e t  b y  b a s in g  th is  
s t a n d a r d  o n  th e  fo llo w in g  d o c u m e n ts ;

IS O /R  35-1957 D e te r m in a t io n  o f  th e  m e c h a n ic a l  s ta b i l i ty  o f  la te x .  
I n t e r n a t io n a l  O rg a n iz a t io n  fo r  S ta n d a r d iz a t io n .

X SO /R  123-1959 S a m p lin g  o f  la te x . I n t e r n a t i o n a l  O r g a n iz a t io n  fo r  
S ta n d a r d iz a t io n ,

IS O /R  124-1959 D e te r m in a t io n  o f  t o ta l  so lid s  o f  la te x .  I n t e r n a t io n a l  
O r g a n iz a t io n  fo r  S ta n d a r d iz a t io n .

I S O /R  125-1959 D e te r m in a t io n  o f  a lk a l in i ty  o f  la te x .  I n t e r n a t i o n a l  
O rg a n iz a t io n  fo r  S ta n d a r d iz a t io n .

IS O /R  126-1959 D e te r m in a t io n  o f  d ry  r u b b e r  c o n te n t  o f  la te x .  
I n t e r n a t io n a l  O r g a n iz a t io n  fo r  S ta n d a r d iz a t io n .

IS O /R  127-1959 D e te r m in a t io n  o f  K O H - n u m b e r  o f  la te x .  
I n te r n a t io n a l  O rg a n iz a t io n  fo r S ta n d a r d iz a t io n .

IS O /D R  616 D e te r m in a t io n  o f  n i tro g e n  in  la te x .  I n t e r n a t io n a l  
O i’g a n iz a t io n  fo r  S ta n d a r d iz a t io n .

IS O /D R  618 M e th o d  fo r th e  d e te r m in a t io n  o f  d e n s i ty  o f  la te x . 
I n t e r n a t io n a l  O r g a n iz a t io n  fo r S ta n d a r d iz a t io n .

IS O /D R  6 2 0  D e te r m in a t io n  o f  c o a g u J u m  c o n te n t  o f  la te x .  
I n t e r n a t io n a l  O r g a n iz a t io n  fo r S ta n d a r d iz a t io n .

IS O /D R  621 D e te r m in a t io n  o f  p H  o f  la te x .  I n t e r n a t io n a l  
O rg a n iz a t io n  fo r S ta n d a rd iz a t io n .

IS O /D R  626 D e te rm in a t io n  o f  v o la t i le  fa t ty  a c id  n u m b e r  o f  la te x .  
I n te r n a t io n a l  O r g a n iz a t io n  fo r  S ta n d a r d iz a t io n .

A S T M  D  1076-1964 S p e c ifica tio n  a n d  te s ts  fo r  c o n c e n tr a te d  a m m o n ia  
p re se rv e d , c re a m e d  a n d  c e n tr ifu g e d  n a tu r a l  r u b b e r  la te x .  
A m e r ic a n  S o c ie ty  fo r  T e s tin g  a n d  M a te r ia ls .

0 .5  A t th e  t im e  o f  fin a liz in g  th is  d r a f t  th e  C o m m it te e  fe lt  th e  n e e d  fo r 
th e  in c lu s io n  o f  c e r ta in  a d d i t io n a l  te s ts ,  su c h  a s  d e te r m in a t io n  o f  b o r ic  
a c id  a n d  m a g n e s iu m  in  la te x . T h e s e  a d d i t io n a l  te s ts  w ill b e  p u b lis h e d  
a t  a  la te r  s ta g e  a s  P a r t  I I  o f  th is  s t a n d a r d .



0,6 In  reporting the result of a test or analysis made in accordancc with 
this standard, if  the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-1960*.

1 .  SCOPE
1.1 This standard  prescribes the methods of test for natural rubber latex 
of industrial im portance, namely, Hevea brasiliensis latex. I t  covers, 
definition o f  terms and test procedures for determ ining dry rubber 
content (N R L  : I ), to ta l solids (NRL : 2), coagirium content (NRL : S ),” 
viscosity ( NRL : 4 ), sludge content ( NRL ; 5 ), density ( NRL : 6 ), 
total alkalinity (N R L : 7 ) , K O H -num ber ( NRL : 8 ), m echanical 
stability ( NRL : 9 ), volatile fatty  acid number ( NRL : 10 ), 
pYl ( NRL : 11 ), to ta l nitrogen ( NRL : 12 ), to ta l copper ( N RL : 13 ), 
to tal iron (N R L : 14), total m anganese (N R L : 15), and  to ta l ash 
(N R L  : 16).

2 .  T E R M I N O L O G Y

2.0 For the purpose of this test, the following definitions shall apply.
2.1 KOH-Number — N um ber of grams of KO H  required to neutralize 
the acids present in 100 g of the to ta l solids in latex.
2.2 Latex — Colloidal aqueous dispersion of elastomer.

3. M ETHOD FOR TAKING OUT TEST SAMPLES
3.0 Rubber latex tends to cream  on standing. Once stratification has^ ' 
occured, the latex should be thoroughly agitated  to obtain a homogenous 
blend suitable for the w ithdraw l of sample for test. The procedure ^ 
differs with the type o f container an d  facilities available.
3.1 Apparatus — m otor-driven stirrer.

3.1.1 A suitable type of stirrer for use in drum  supplies consists o f  a" 
collapsible tw o-bladed stainless steel propeller of 11 cm minimum dia­
m eter when fully opened, m ounted on a stainless steel shaft sufficiently 
long for the propeller to be distant about one quarter the height o f the 
latex  from the bottom  o f the drum . The stirrer is operated  a t  a 
m inim um  speed o f 100 rpm  if  desired, two propellers may be used on  ̂
the sam e shaft, in which case the top one should m eet the foregoing- 
requirem ents as regards position. The shaft speed should give a  brisk , 
turnover w ithout creating  a vortex. T he p a rt of the equipm ent 
im m ersed in the latex should not contain copper.
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3.2.1 Drum Supplies — The m aterial shall be blended by either 
‘ M ethod A * or ‘ Method B

a) Method A — I f  the drum is fitted -with a bung and contains at 
least two percent airspace, lay on its side and roll to and fro 
briskly for not less than 10 minutes. Then, turn the drum so as 
to stand on the end which was originally uppermost and allow 
to stand for about 15 minutes and repeat the rolling operation 
for further ten minutes.

I f  the drum contains less than  two percent air space, 
transfer the content to a larger vessel and thoroughly stir, 
preferably by means of a perforated steel disk plunger ( normally 
about ten minutes will suffice ).

I f  the drum is of the open head type, remove the end head 
and stir the contents thoroughly, preferably by means of a per­
forated steel disk plunger ( normally about ten minutes will 
suffice ).

b) Method B  — Agitate the contents by means of a suitable m otor- 
driven stirrer so long as is necessary to disperse the cream . 
Avoid excessive stirring and unnecessary exposure of the latex to 
air.

3.2.1.1 Take out the sample without delay. Insert a clean, dry, 
glass tube o f 10 to 15 mm internal diam eter whose both ends are open, 
until it reaches the bottom of the container. Close the upper end of 
the tube and transfer the contents to a clean dry sample bottle. R epeat 
the operation until sufficient latex is obtained for testing.

N o t e  —  A lte rn a tiv e ly , a specially  c o n s tru c te d  m e ta l sam p lin g  tu b e  m ay  b« 
used , th e  b o tto m  o f  w hich m ay be closed b y  rem ote  co n tro l. N o copper o r b ra ss  
sha ll be used in  a n y  p a r t  o f its  c o n s tru c tio n . A su itab le  ty p e  o f  aam plm g  dev ice  
is  show n in F ig , 1.

3.2.2 Tank Supplies — Take three samples of sim ilar volume, one 
a t  the centre o f the tank, another h a lf  way between the centre and the 
bottom, and the th ird  half way between the centre and the top. Take 
the top sample first, then the centre sample, and the bottom  sample last. 
Use a weighted sam pler with a remotely operated removable top, or 
other suitable sampling device tha t will accomplish the same results. 
Blend the three samples thoroughly.

N o t e  —  I f  th e re  is reaso n  to  su sp ec t th a t  s t r a t if ic a t io n  h as occu red , s e p a ra te  
sam ples, 75 m m  from  th e  to p  su rface  a n d  75 m m  from  th e  b o tto m  o f  th e  t a n k ,  
are  ta k e n . I f  re su lts  from  the  to p  a n d  b o tto m  sam p les do n o t  ag ree  w ith in  one 
p e rc e n t to ta l  so lids, th e  c o n te n ts  are  th o ro u g h ly  a g i ta te d  u n t i l  sa m p le s o b ta in e d  
d o  ag ree  w ith in  th is  to lerance . A fte r  th is  h as been acco m p h sh ed , th «  sa m p lin g  is 
carried  o u t  a s  doaoribed in  3.2.2.



F ig . 1 S a m p l in g  D e v i c e  w i t h  R e m o t e  C o n t r o l

3.2.3 Bulk Supplies — W here samples arc to be draw n from several 
containers or where samples arc  to be taken from different depths of 
tanks, bulk the samples and  thoroughly blend by stirring or ihakincr 
immediately before taking the final sample.
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4 .  Q U A L I T Y  O F  R E A G E N T S

4 . 1  U n l e s s  s p e c i f i e d  o t h e r w i s e ,  p u r e  c h e m i c a l s  a n d  d i s t i l l e d  w a t e r  {see
IS : 1070-1960* ) shall be employed in tests.

N o t e  — ‘P u re  chom icals’ sKall m oan chomical.s t h a t  d o  n o t c o n ta in  im p u ritie s  
w hich affect th e  re su lt o f an a ly s is .

^Specification for water, diBtilled quality ( revised)^ ( Since revised ).

9



I S :  3708 (P a r t  I ) - 1966 [n rL: l|<
DRY RUBBER CONTENT 

( N R L : 1 )

1. SCOPE

1.1 This method is in tended Tor the determ ination of dry rubber content 
o f natu ra l rubber latex o f Nevea hrasuiensist imcompoundcd and 
unvulcanized, and subjected to some type of concentrntion process other 
than heat concentration and  which may contain preservatives.

2. OUTLINE OF THE METHOD

2.1 The total solid content o f the latex is approxim ately adUisted to
20 perccnt and then it is coagulated with a suitable acid. T he coa- 
gulum is dried at constant tem perature  and weighed.

3. REAGENTS

3.1 Acctic Acid — two pcrcent solution, ( wjv ) ( see IS : 695-1955*').

3.2 Rectified SpIrK — ( See IS : 323-1959f.)

4. PROCEDURE

4.1 D uplicate delerm inalion  shall be done on eacli sample.

4.2 Weigh about 10 g of the well-mixed sample accurately to 1 mg in a 
suitable container such as a beaker. Add w ater until the to tal solids 
content of the la trx  is about 20 jjcrcent. Add u i to 8 ml of acctic acid 
per gram  of sam ple, gently stiri mg over a prrioc of 5 min. K eep the 
solution luulisturbed for about 15 min a t a Icm pcralure a lilllc  below 
boiling. I f  the scrum  rem ains milky, add about 0 5 ml o f rcctilled spirit 
per gram  of the sam ple and gently stir. When the scrum is clear, 
collect any small particles of coagulum by rubbing with the m ain bulk. 
Wash the coagulum  with running w ater or with a t least six clinnges o f 
w ater until neu tra l to litmus, and  reduce its thickness to less than
2 mm cither by hand  roller or m echanical rollers. Dry the coagulum  
ot a lem perature  of approxim ately 70 ±  2°C. Cool in a dcsiccator 
and weign. R epeat drying operation until the loss in weight is less than
1 mg.

No t k Fr»»ihly pronorvml hUox nmy bo «o»Ku)n((ul wllli O’fl puroaiii 
aoolio Acid by gliding up to )5 ml uC tvrid por jjruin of mvmplo.

for uootla nold, p«ro, phannuouutloul nnd tooluiloul. (Since

tHpociflcation for roollflod uplrll ( rrvlseil).
10



5.1 Calculate the dry rubber content ( DRC  ) o f the sample as followi:

W
Dry rubber content, percent by weight X 100

where
H/j »  weight in g of dry coflgulum, and
ffg weight in g of the sample taken for the test.

N o t r A clifToronoo of 0*2 p e ro en t belw eon  th e  reau lta  of dup lio» t«  d tU rm U  
n a tio n s  on th e  aum plo {■ nob ooniidered Hlgniflount.

n



TOTAL SOLIDS 
( N R L : 2 )

1. SCOPE -  -
1.1 This m ethod is intended for the determ ination of total solids content 
o f natural rubber latex of Hevea brasiliensisy uncom pounded and 
unvulcanized, and subjectfed to some type of concentration process 
other than  heat concentration and which may contain preservatives^

2. OUTLINE OF THE METHOD
2.1 A known portion is dried in air a t 70 to 100®C and weighed.

3. APPARATUS
3.1 Air Oven — a vented a ir oven, to m aintain uniform tem perature, 
in the range o f 70 to 125^C.
3.2 Container for Weighing — A light, substantially horizontal, flat 
bottom ed open vessel of about 60 mm diam eter and provided with a 
suitable covcr for use when weighing. This shall be m ade of non­
volatile inert m aterial.

4. PROCEDURE
4.1 C arry  out determ inations in duplicate on each sample.
4.2 Weigh approxim ately 2*0 g of the well mixed sample ( to  obtain 
about 1*0 g total solids) accurately to 1 mg into the vessel. Swirl the 
vessel gently to ensure that the latex covers the bottom  o f the dish. 
Dry the test portion in the vented air oven a t a tem perature of 70 to 
100°C. Cool in a desiccator and weigh as quickly as possible. Repeat 
the drying operation until the loss in weight is less than 1 mg during a 
period of 30 minutes for tem perature between 70®G and 85°C, or during 
a period o f 15 minutes for tem peratures between 85°C apd 100°C.

Not* —Few drops of /s<?-propyl alcohol ma3̂  be used to facilitate drj'ing.

5. CALCULATION
5.1 Calculate to tal solids ( TS  ) of the sample as follows:

TS, percent by weight =  ^  x  100 
where *

I ~  weight in g o f dried film, and 
fy , =  weight in g o f the sample taicen for the test

o n



COAGULUM  CONTENT 
(N R L :3 )

1. SCOPE
1.1 This m ethod is in tended for the determ ination o f coagulum  content 
of natural rubber latex  of Hevea brasiliensis, uncom poundcd and 
unvulcanized, and subjected to some type o f concentration process oHier 
than  heat concentration and which may contain preservatives.

2. TERMINOLOGY
2.0 For the purpose of this test, the following definition shall apply.
2.1 Coagulum — The m aterial retained on a test sieve w ith apertures
0-18 =b 0*02 mm under the conditions o f the test. I t  comprises piece* 
of rubber coagulum, latex skin and coarse foreign m atter.

3. OUTLINE OF THE M ETHOD
3.1 A known quantity  o f latex is diluted w ith a know n volum e o f 
alkaline soap solution filtereji through a mesh screen, and  the  coagulum  
retained on the sieve is washed dried  and weighed.

4. APPARATUS
4.1 Stainless Steel Sieve — 180 m icron IS Sieve ( see IS  ; 460-1962* ).

N o t e  —  T he a p e r tu re  o f  BS Sieve 8 5  a n d  A STM  S ieve  8 0  ( a lso  k n o w n  a j  
177 U S S ta n d a rd  S ieve ) a re  w ith in  th e  lim its  la id  d o w n  fo r  th e  specified  IS  t e s t  
sieve and  /n ay , th e re fo re  b e  used a s  125-m icron IS  S ieve.

5. REAGENTS
5.1 N itric Acid — sp gr 1*42 {see  IS : 264-1950f).
5.2 Soap Solution — 50 g of potassium oleate in one litre o f w ater.

6. PROCEDURE
6.1 Clean the gauze by immersion for two minutes in boiling n itric  acid. 
Wash the gauze with water and dry in an  oven dt 98 to 100°C for 
30 minutes and weigh. R epeat the drying procedure for periods o f 
15 minutes until the change in weight is less than  I mg. W eigh 200 g 
of the well stirred sample into a 600-ml beaker w ith spout. A dd 200 ml 
o f soap solution and thoroughly mix. F ilter the m ixture th rough  the 
clean, dry gauze which has been previously weighed, and  firmly clam ped

• S p e c i f i c a t i o n  f o r  t e s t  s i e v e s  ( r e v i s e d ) .  
f S p e o i f l c a t i o n  f o r  i n t r i o  a o i d .  ( Since revised),



between the rings. W ash the residue on the gauze w ith soap solution 
un til it is free from  latex and then with w ater until the washings are  
neu tra l to litm us. Carefully rem ove the gauze containing the w et solid 
m atte r and  swab the bottom  side with filter paper. Dry a t 98 to 100®G 
un til the  change in weight is less than  1 mg during 15 minutes drying.

7. CALCULATION

7.1 Subtract the original weight o f gauze to obtain the weight of 
coagulum. R eport the result as a percentage of coagulum content on 
the to ta l solids content of the latex or as a percentage of the weight o f 
latex, calculated as follows:

Coagulum  content, ( expressed as 
percent o f to tal so lids) =  X 10000

'  IVt X T S
or

Coagulum  content, ( expressed as ur ^  lAn 
percent o f weight o f latex ) =

w here
fVi =  weight in g of coagulum and  foreign m atter,

=  weight in g of latex sample, and  
T S  ~  percent of to tal solids.

7.2 T he r-eport shall sta te  whether the result is quoted as a percentaee of
to tal solids ( T 5 )  content or o f latex  weight.

7^.1  In  cither case, the to tal solids ( T S ) content o f the latex shall 
be given.

N o tk  — Som e Ifttiooi w ill n o t to le ra t*  p o U w iu m  o lea te  M lu tlo n  wifh/.nfc 

T bm  k n o w n . c h . d . .  fo r  d i lu t-



VISCOSITY 
( N R L : 4 )

1. SCOPE
1.1 This method is intended for the determ ination  o f viscosity of natural 
rubber latex o f Hevea brasiliensis, uncom pounded
and subjected to some type of concentration process o ther than neat 
concentration and  which may contain preservatives.

2. OUTLINE OF THE METHOD
2 1 This m ethod consists of m easuring the ra te  of efflux o f the liquid to 
be tested through a capillary tube of known length and  known radius 
under two known pressure heads. The lim iting coefficient o f viscosity 
is calculated from these data and  is expressed in centipoises a t I !

3. APPARATUS
3.1 The apparatus, shown in Fig. 1, consists o f two parts, a glass tube 
80 cm in length and  1*2 cm in inside diam eter, and  a  capillary glass tube 
10 cm in length w ith an  in ternal radius of 0*070 ±  0*004 cm.
iV/i, M 2* M3 and Af4, on the large glass tube, as shown in Fig. i ,  sha‘l be 
so placed tha t the volume included between and  A/* is 10 di 0 05 ml, 
and an  equal volume between A/3 and  T he mid-points ol the
intervals A/* and  A/3  M , shall be separated  by a distance of 35 cm. 
The capillary tube shall be inserted in the lower end of the gO-cm 
cylinder by means of a one-hole stopper. I t  shall be ad justed  so tha t 
the upper end of the capillary is a t a distance of 20 cm below the mid­
point o f section A/3 A/4 and  55 cm below the m id-point o f section A/i A/2.

4. CALIBRATION OF CAPILLARY
4.1 Clean the capillary  with chromic acid solution, wash with w ater, 
and finally dry. Clam p the capillary in a nearly  horizontal position and 
slowly pipette clean mercury into the upper end until it just flows out a t 
the lower end. Scrape off the protruding meniscus by m eans of a 
spatula, and  then hold the spatula tightly against the capillary, and 
w ithdraw the pipette so tha t the capillary is completely filled with 
mercury. Likewise scrape off the meniscus protruding from the upper 
end. Empty the m ercury contained in the capillary into a weighing 
bottle and  weigh. D uplicate determ inations should agree w ithin 
0*1 perccnt. Determ ine the length of the capillary  by m eans of 
callipers or travelling microscope to the nearest 0 ‘1 cm. C alculate the 
radius of the capillary as follows:

w
ttLD



^C A PILLAR Y WITH 
INTERNAL RADIUS 
0 - 0 7 0 i ‘0 04cm

A ll d im en«ioni in oen tim etrM .

F ro . 1 V is c o s it y  T e s t  A p p a r a t u s



where
R =  radius of capillary in centimetres,
]V =  weight of mercury contained when the capillary is full, 
L  — length of capillary in centimetres, and 
D — density of mercury at tem perature of measurement.

N o t e — I t  is of g reat importance th a t the capillary be of uniform  bor® 
throughout its  length. This may be cheeked as follows, with the aid o f a 
microscope having a travelling stage:

Place  enough m ercury  in  th e  c lean  cap illa ry  to  fill i t  ab o u t h a lf  fu ll. 
M easure the  leng th  o f the m ercu ry  co lum n  in  a  random  position  in th e  tub«  
by m onns o f the  m icroscope. T hen  t i l t  th e  tu b e  so as to  s h if t  th e  positio n  o f 
the  colum n of m ercury  to an o th e r  se c tio n  o f the tu b e , ta k in g  care n o t to  lose 
any  M ercury, an d  aga in  m easure its  leng th . R e p ea t th is  severa l tim es. T he 
lengt^i o f t)»o th read  of m ercury  should n o t v a ry  from  p lace to  p lace  b y  m ore 
th an  0*1 porcont.

5. PREPARATION OF SAMPLE

5.1 All viscosity measurements shall be made at 60 ±  0*19 percent total 
solids. After the adjustment of the total solids, strain the sample through 
a stainless steel screen having 32 meshes to the cm. Allow it to stand 
in a closed glass vessel for a period of not less than 12  h in order to 
permit air elimination. In case, partial creaming takes place during 
the standing period, gently swirl the container to stir in the cream. 
Care shall be taken that no bubbles are formed.

6 . PROCEDURE

6.1 Assemble the glass tubes as shown in Fig. 1. Hold one finger over
the lower end of the capillary and fill the tube with latex to a point 
about 5 cm above Measure the tem perature of the latex to the
nearest 0‘5°C just prior to making the viscosity determination. Place a 
beaker under the lower end of the capillary and allow the latex to run 
out through the capillary. By means of a stop watch, determine to the 
nearest tenth of a second the time required for the meniscus to pass 
through the interval in the 80-cm tube bounded by marks and 
Similarly determine the time for the meniscus to pass from to M4. 
I f  difficulty is experienced in seeing the meniscus, a small flashlight 
placed behind the tube will be found helpfuK During the passage of 
the meniscus from M3 to A/4, efllux from the capillary may take place 
dropwise. This is undesirable and may be prevented by bringing the 
lower end of the capillary nearly into contact with the latex in the 
receiving beaker.
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7. CALCULATION
7.1 Calculate the limiting coefficient o f viscosity in centipoises a t 25°C 
as follows:

\ -  0-02(25 -  T )]

where
fj* =  limiting coefficient o f viscosity in centipoises a t 25 C; 

=  limiting coefficient of viscosity in centipoises a t 
tem perature, T; and 

r  =  tem perature of the latex in °C, at the time of m easure­
ment.

n' fp ip tu rn  is calculated as follows: 

where
„  _  d { h , - h ^ ) X  100

-----------------8LK
and tj =  time in seconds for mcniscus to pass through intervals

MiMz and respectively;
R  =  r a d iu s  o f  c a p i l l a r y  in  c e n t  im r t r c s ;  

g  a c c e le r a t io a  d u e  to  g r a v i t y  c c n t im c t r e s  p e r  s e c o n d ;  

d  =  d e n s i t y  o f  la t e x  in  g r a m s  ])Ci * n i l l i l i t r c ;  

a n d  ^2 =  h e ig h t s  in  c e n t im e t r e s  o f  i. iid -p o j'- ( . i;  o f  i n t e r v a ls  

M y M i S i n d M  A / j ,  a b o v e b o t lu i r .  . t p i l l a r y , r c u i  r f v <  ly ;

L  =  le n g t h  o f  c a p i l l a r y  in  c e n t im c u  es, un-'f

y  =  v o lu m e  in  r r i l l l i l i t i e s  o f  e a c h  c f  th e  n \  . m I- . '

a n d



SLUDGE CONTENT 
( N R L : 5 )

1.1 This m ethod is intended for the determ ination of sludge content of 
natu ral rubber latex of Hevea brasiliensisy uncom pounded and 
unvulcanized, and subjected to some type o f concentration process other 
than heat concentration and which may contain preservatives.

2. OUTLINE OF THE METHOD
2.1 A known quantity of latex is centrifuged, and the residue is dried 
and weighed.

3. APPARATUS
3.1 Centrifuge — operated at 2 300 rev/min.

4. REAGENTS
4.1 Ammonia-Alcohol M ixture — Prepare the mixture with the following:

Amin{»nia hydroxide, sp gr 0 93 28 ml
D enatured alcohol {^see IS ; 324-1959* or 946 ml

rectified spirit ( see IS : 323-1959f )
W ater 2 810 ml

. 5. PROCEDURE
5.1 Weigh 45 to 50 g of the sample into cach of two 50-ml centrifuge 
tubes and centrifuge them for 20 min a t approxim ately 2 300 rpm. 
During this centrifuging place srfiall filter papers over the ends of the 
tubes, fastening them with rubber bands, to prevent excessive evapora­
tion of the latex and possible form ation of a surface skin. As the 
creaming is considerable, scoop off most o f the heavy top layer with a 
long handled porcelain spoon before pipetting. Using a pipette with 
an end opening of about 2 mm draw  off tlie supernatan t latex to 
approxim ately 1 cm above liie top of the sludge. Fill the tubes to tl)e 
top with tlic am nionia-alcohol mixture, and balance them  in pairs. 
Recentiifiii^c a t approxim ately 2 300 rpm for 25 min. Again pipette  ofl' 
the supernatant liquid to approxim ately 1 cm above the top o f the 
sludge. R epeat this proceduie until the supernatan t solution is clear 
after centrifuging. After the final centrifuging, d rain  the tubes to the 
1-cm mark and transfer the lesidues to tared  150-ml heat-resistant

♦Specification for ord ina ry  denatured  spirit ( revised). 
for reohfieil sp ir it  ( re v ise d ) .



beakers using a  rubber policem an and  wash-bottle containing some of 
J^e am m o n if-ak o h o l m ixture. E vaporate on a hot p late to a  low level, 
com plete the drying a t  70 ±  2°G, and  weigh.

' 5.1,1 T he weight o f the dried  residues run  in duplicate shall agree 
w ith in  1 mg.

6. CALCULATION
6.1 C alculate the sludge con ten t as follows:

W
Sludge content, percen t by weight =  X  100

where
c= w eight in g of the  dried  residue, and  

=  w eight in g  o f th e  sample.



DENSITY 
( N R L : 6 )

1. SCOPE
1.1 This m ethod is intended for the determ ination of density of na tu ra l 
rubber latex o f Hevea brasiliensisy uncom pounded and unvulcanized, 
and subjected to some type of concentration process other than heat 
concentration and which may contain preservatives.

2. TERMINOLOGY
* 2.0 For the purpose of this test, the following definition shall apply.

2.1 Density — T he mass divided by the volume a t a stated tem perature. 
The units shall be stated.

3. OUTLINE O F THE METHOD
3.1 T he density o f latex is determ ined by density bottle m ethod and  the 
result is expressed as g/ml a t a definite tem perature, A correction is 
applied, if  the tem perature o f bulk o f the latex differs from the 
tem perature of sample taken for density determ ination .

4. APPARATUS
4.1 Balance — to weigh accurately to the nearest 0*001 g.
4.2 Constant Temperature Bath — A ccurate to  w ithin 0'2''C and  
adjustable to a tem perature above or below room  tem peratu re .

4.3 Density Bottle — 50 ml capacity having a ground glass stopper 
perforated by a capillary and a ground glass cap and, if desired, an  
evacuated jacket.

4.4 Two Conical Flasks —̂ of at least 200 ml capacity, each fitted with a 
rubber stopper, a short glass inlet tube w ith a rubber blowing ball a t 
the externa! end and  a glass outlet tube reaching nearly  to the bottom  
of the flask.

5. PROCEDURE

5,1 Adjust the tem perature of the constant tem pera tu re  bath  to the 
desired tem perature. Stir the sample of latex gently w ithout in troducing 
air bubbles. Fill one of the conical flasks w ith a  suitable am ount o f the 
latex and  place in the bath. Partly  fill the second conical flask likewise 
with freshly boiled w ater and place in the bath. W eigh the clean and  
dry density bottle  to the nearest 0*001 g and  im m erse up to  its neck in 
the bath  with the glass stopper in place but not the cap. Bring the



density bottle, and, the latex and water in the two conical flasks to the 
tem perature o f the constant tem perature bath. This will require a 
minimum of about three hours in the case of a jacketed bottle. First 
blow a few millilitres of latex from the conical flask containing the latex 
and discard. Blow sufficient la tex 'fro m  the conical flask into the 
density bottle to fill it completely. Place the stopper in place and  wipe 
the top surface immediately clean, taking care not to remove any latex 
from the capillary tube. Remove the bottle from the bath and place 
theground glass cap on immediately. Dry the outside with the minimum 
of handhng and weigh the bottle to the nearest 0*001 g. Empty the 
density bottle and wash free from latex with water. Immerse the bottle 
again in the bath as before. Fill the bottle with water by blowing from 
the second conical flask and allow to stand for five minutes. Empty the 
bottle and completely refill, while still immersed in the bath by the same 
procedure, ^

5.1.1 Put the stopper in place and wipe the top surface immediately 
dry, takmg care not to remove any water from the capillary tube 
Remove the bottle from the bath and place the ground glass cap on 
immediately. Dry the outside with the minimum of handling and weitjh

6. CALCULATION

6,1 Calculate the density from the formula:

XD =

where

=  the weiglit in g of latex in the density bottle,

or water at the bath tem perature in g/ml.

M w  =  the weight in g of water in the density bottle.

dfffi/s‘ frV r^T ha?‘o ? \h e ‘t  ‘he sam ple tubes
calculation using Table 1; ’ ^PPly a correction by
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where

D =  density of latex,

A =  density m easured a t tem perature of test,

ona"tcx.'and‘'° '"  tem perature of .es, and

laT ex  a X l c o f

B



TOTAL ALKALINITY 
( N R L :7 )

1. SCOPE
1.1 This m ethod is intended for the determ ination o f  to tal a lka lin ity  o f 
natural rubber latex of Heyea brasiHensis, uncom poundcd and

- unvulcanized, and  subjected to some type o f  concentration process other  
than  heat concentration and  which may contain preservatives.

2. OUTLINE O F THE METHOD
2.1 A known quantity  o f latex, in presence of a non-ionic or anionic 
emtilsion stabilizer {pH  5’2 to 6*8 ), is titra ted  against s tandard  acid 
using a  suitable indicator or determ ined electrom etrically.

3. APPARATUS
3.1 pH  M eter — pH  m eter fitted with glass electrodc.

W eiehins Bottle

4. REAGENTS
4.1 Emulsion Stabilizer — 5 percent aqueous solution o f non-ionic or 
suitable anionic em ulsion stabilizer, having a p H  value o f  5*2 to  6*8, 
which is the value taken for the titra tio n  end-point.

4.2 Sulphuric Acid or Hydrochloric Acid — approxim ately  0*1 N  (see
IS : 266-1961* and  IS : 265-1962f).

. 4.3 Indicator Solution — m ethyl red or brom othym ol blue ( see I S : 2263- 
1962t).

5. PROCEDURE
, 5.1 Take between 5 and  10 g of the well mixed sam ple in a  weighing 
' bottle fitted w ith a stopper. W eigh to the nearest 0*01 g. T o  a  600 ml 

squat beaker add  200 ml o f w ater. M ix w ith the w ater 10 ml of non­
ionic or suitable anionic emulsion stabilizer. S tir the w ater w ith a  glass 
rod to distribute the stabilizer. Pour the latex into the beaker from  the 
weighing bottle , restopper the bottle  and  reweigh to ob ta in  the w eight 
o f latex added by difference. S tir to d istribute the la tex  in the  stab ilizer 
solution. T he contents are  titra ted  w ith sulphuric acid  o r hydrochloric 
acid. I f  methyl red  is used as ind icator, the colour change to  p ink  will

*SpeoLfioation fo r  su lp h u r ic  a c id  ( re v is e d ). 
tS p«cifio« tion  fo r  h y d ro ch lo ric  oc id  ( r e v is e d ).
^M «thoda o f  p re p a ra t io n  o f  in d ic a to r  so lu tio n s  fo r  v o luxa* tric  a n a ly i ia .



occur » t M.'pH T&lue of approximately 5'2. I f  bromothymol blue is uicd, 
colour change to yellow  will occur at a pH value o f  approximately

5i2 I f  the end-point is determined electrometrically, a pH  value 
between 5*2 and 6*3 may be taken.

Kotb — TIm  obj*ei of tfi* •tebfliattr is to pravent ooMnIaiion of ib« U tez on 
•dditkm  of AOtd.

C. CALCULATION
U  A lkalinity, in milli-equivalents ^

per 100 g  o f  water in the U tex  =  x  ^( lO O -r ^ )  '  K'
where

T S  — total solids, percent, in test portion; '
N  — normality o f  acid;
V — millilitres o f  acid used; and  

W  weight o f  test portion in g.
W here the alkali is only ammonia, the alkalinity may be expressed 

as grams o f  amm onia ( N H , ) per 100 g  o f  water in the latex as follows:
. . .  . . .   ̂ ™  170 ATKAlkahnity, pcroent, N H , =  ^  ( f r o _ r 5 )

In  a ll cases, the criterion o f  the end point shall be stated ia  the 
report.



KOH-NUMBER
(N H L :S )

1.1 This method is intended for the determination of KOH-number of 
 ̂ natural rubber latex Hevea brasiliensis^ uncompounded and un-
vulcanized, and subjected to some type of concentration process other 
than  heat concentration and which may contain preservatives.

’  2. TERMINOLOGY
*2.0 For the purpose o f this test, the following definition shall apply.
2.1 KOH-Number — Number of grams of potassium hydroxide required 
to  neutralize the acids present in 100 g of the total solids in latex,

3. OXTTLINE OF THE METHOD
3.1 A portion of latex of known solids content and alkalinity is weighed, 
the ammonia content is adjusted to 0*5 percent calculated on water 
phase with formaldehyde and titrated  with KOH of known strength 
potentiometrically.

4. APPARATUS
4.1 The titration assembly shall consist of the following essential parti:

a) pH merer — dependent on electrometric measurements and 
capable of being read to 0*02 unit.

b) Glass Electrode — with a linear response up to pH  10.
c) Suitable H a lf Cell — A calomel electrode is recommended.
d) Mechanical Stirrer —  equipped with glass paddle.

“ 5. REAGENTS
5.1 Formaldehyde Solution ( 5 Percent, A cii F r«e) — This solution 
is prepared by diluting concentrated formaldehyde of pharmacopoeia 
guaranteed purity to 5 percent strength by adding six times its volume 
o f w ater and neutralizing with 0‘1 N potassium hydroxide solution, 
using phenolphthalein as indicator.

Not* — A* formaldehyd# it not very aUble. it  m»y be necessary, if not 
freahly prepared, to determine its strength by adding a known volume of exoeaa 
ammonia of known alkalinity and determining the residual alkalinity after 
16 min. I f  the strength of the solution is less than 4*5 percent, the oaloulated 
•m ount of concentrated formaldehyde should be added to bring it  to 5 
percent. (180 g of formaldehyde are equivalent to 68 g am m onia.)



5 ^  Potftssiam Hydroxide Solution — 0*5 N; carbonatc  free.
-V

5.2.1,^To ensure th a t the solution is reasonably free from  carbonate , 
th e  procedure  given in 5.2.1.1 to 5.2.1.3 is recom m ended,

5.2.1.1 F irst p repare  a fairly concen tra ted  solution o f approxim ately 
know n strength . For this purpose, hold each  stick o f pure  potassium  
hydroxide by m eans o f c lean  stainless steel tongs and  rinse rap id ly  in a  
stream  o f freshly boiled an d  cooled w ater. A dd bulk o f boiled w ater 
im m edia te ly  un til approx im ately  the  requ ired  quan tity  has been added . 
I f  th e re  is reason to suspcct th a t  m ore th a n  traces of carbonate  a re  
present, tre a t  a  sm all q u an tity  o f the solution , say 10 m l, w ith 10 percent 
barium  chloride» solution. Ignore, if  a  very slight precip itate appears. 
I f  carbonate  is definitely present^ add  10 p ercen t barium  chloride solution 
u n til  no  fu rth e r p rec ip ita te  occurs an d  then  add  calcu lated  am oun t o f 
b ariu m  chloride solution  to th e  m ain  bulk solution of potassium  
hydroxide to  prec ip ita te  a ll the  carbonate . T hen  retest the bulk  solu­
tio n  for carbonate  an d  also for excess of barium . I f  the la tte r  is present, 
rem ove it by add ing  10 percen t potassium  sulphate solution dropwise. 
Before d ilu tion  o f th e  bulk solu tion , allow  the  prec ip ita te  to settle an d  
d ecan t off th e  c lear su p e rn a tan t liqu id . Spare the potassium  hydroxide 
solution in w ax-lined  or polyethylene bottles.

5.2.1.2 For d ilu tion , freshly boiled an d  cooled w ater shall be used.

5.2.1.3 Solutions w hich have to be stored shall be kept in  a ir ­
tig h t bottles.

6. PROCEDUKE
6.1 T he pH  m eter is s tandard ized  w ith a buffer o f known p H  abou t 9. 
A suitable buffer is 0*06 N  solution of sodium  bo ra te  (p H  =  9*18 a t 
27 ±  2 °C ).
6.2 W eigh a  po rtion  of la tex  o f know n solids content and  alkalin ity , 
contain ing approxim ately  50 g o f solids accura tely  in to  a  400 m l beaker. 
A djust th e  am m onia  con ten t to  0 ’5 percen t calcu lated  on the  w ater 
phase by add ing  five percen t form aldehyde solution ( 1 ml =  0*0189 g 
N H j ), w hile stirring . A dd enough boiled an d  cooled w ater to d ilu te  
the latex  to  abou t 30 percent solids. In sert the electrodes an d  add  
slowly 5 ml of 0*5 N potassium  hydroxide, w hile stirring the  solution 
slowly w ith  a glass padd le . R eco rd  the  read ing  of the  p H  m eter. 
C ontinue add itions of 1 m l increm ents of 0 '5 N potassium  hydroxide 
solution stirring  a t the sam e tim e. R ecord  th e  pH  a fte r each addition . 
T o  keep electYical conditions constan t, do no t tu rn  off the  s tirre r un til 
the titra tio n  is finished. T he end-point o f the  titra tio n  is the  point of 
inflection o f the  pH -m l potassium  hydroxide titra tio n  curve. A t.th is  
point, the  slope of the curve, th a t is, the  first differential, reaches a



maximum and the second differential changes from a positive to a 
negative value. T he end-point may be calculated  w ith reasonable 
accuracy from the second differential, assuming th a t the change from a 
positive to a negative value bears a linear relation to the addition of 
0'5 N potassium hydroxide during the 1-ml in terval involved.

N o t e  —  C arefu l e a r th in g  o f  th e  p K  m e te r  a n d  of th e  m o to r ( sh o u ld  one be 
u sed  to  d r iv e  th e  g la ss  s t i r r e r )  ,is  n ecessa ry  to  p re v e n t  th e  w a n d e rin g  of 
th e  released  g a lv a n o m e te r  need le  a b o u t i t s  zero poInt» d u e  to  e x te rn a l e lectric*! 
a n d  e le c tro s ta t ic  in te rfe ren ces .

7. CALCULATION
7.1 C alculate the K O H -num ber as follows:

t. V x N x S 6 i  
K O H -num ber =  — T S  X IV—

where
K =  ml of standard  potassium hydroxide solution,
N  — norm ality of standard  potassium hydroxide solution,

T S  =  percentage of total solids, and
IV  — weight in grams of the sample.



M ECHANICAL STABILITY 
( N R L :- 9 )

1. S C O P E
1.1 T h is  m eth o d  is in tended  for the  determ ination  of m echanical stability 
o f  n a tu ra l ru b b e r la tex  of Hevea brasiliensis, uncom pounded‘'a n d  un 
v u lcan ized , a n d  subjected to  some type of concentration process othe 
th a n  h e a t concen tra tion  an d  which may contain  preservatives.

2. O U T L IN E  O F T H E  M E T H O D
2.1 L a tex  is s tirred  a t a high sp e e d 'a n d  the time required to produci 
obvious signs of c lou in g  is reco rded  as a m easure of m echanical stabihty

3. APPA RA TU S
3,0 T h e  a p p a ia tu s  shall consist o f the following.
3 1 C ontainer — a  la tex  con ta iner consisting of a flat-bottomec 
cvlindr'ical vessel 127 m m  high and  having an  inside d iam eter o f j 6 mn 
to  60 m m . T he  in n er surface shall be sm ooth, and a transparen 
co n ta in e r is p re fe rred . . . ,

2 S tir r in e  Device — T h e  stirring  device consists of a vertical stainles; 
steel shaft 15 2 cm  long and  tapering  to 6*35 mm at its low er end, when 
a  ho rizo n ta l sm ooth stainless steel disk 21 ±  mm in d iam eter anc
1-55 ±  0-05 m m  thick is a ttach ed  by m eans of a th readed  stud a t  th< 
exact c e n tre  o f  the disk.
3 3 H olding Device — An a rran g em en t, for holding tlî e latex containei 
so th a t  th e  axis o f the ro ta tin g  shaft is concentric with th a t of the late: 
co n ta itic r an d  the  bo ttom  of the stirring disk, is 12*5 ±  2*5 m m fiom  th< 
b o ttom  inside o f the latex  container.
-^4 T h e  ap p a ra tu s  is designed to m ain ta in  a s t i r r i n g  speed of 1 4 0 ^  rev 
m tn ± 2 X e v / m i n  th ro u > o u t  the test ^ e  speed should be checkec 
w hile a test is in progress. At this speed the shaft shall not run mort 
th a n  0 ‘25 m m  out o f true.

4. REAGENT
4 1 D ilu te  Ammonia — 1*6 percen t am m onia.

c r 4.2 S tain less S teel Sieves — 150-micron IS Sieve or 180-micron IS Sievt 
f see IS : 460-1962* ).

— T h e  a o e r tu re s  o f  B S  S ieves 100 o r  85, an d  ASTiM S ieves 100 o r  8( 
?  aa  149 M o r  177 M -U S S ta n d a rd  S ieves ) a re  w ith in  th e  l im its  U h
fo rT he  ^ e v e -  and  m ay. therefore, be used a ,  150-m i.ron  o,

1 8 0 -m ic ro n  IS  S iv es ,



t

5. PROCEDURE
5.1 Dilute the latex with dilute ammonia to ±  hours" we°igh

in the container.

5.1.1 I„  . . . c  , f  J» P ,..c . - f “ "  j

° ’  or .h . = .4
6.1 In  reporting the result ‘ j i  ̂ of the latex as the number

ana the end point.

6.2 The results of duplicate tests shall not differ by more than 5 percent.



VOLATILE FATTY ACID NUMBER 
( NRL : 10 )

0. GENERAL

0.1 .T he two m ethods of distillation described in this test arc  identical 
in principle bu t differ in scale. M ethod A, in which the distillation is 
perform ed in a m icrochem ical distillation apparatus of specified design, 
is p referred  because it may be com pleted in a shorter time than  
M ethod B and  is more convenient for serial analysis. The m icro­
chemical distillation apparatus o f M ethod A shall be not less efficient 
than  the appara tus described ( M arkham  s t i l l ) and it is im portan t to 
note th a t some m icrochem ical stills which have been designed prim arily 
for the distillation of am m onia have not the high efficiency necessary 
for the distillation of volatile fatty acids. M ethod B, which requires 
only conventional chem ical labo ra to iy  equipm ent, will be the m ethod 
o f choice when a m icrochcm ical apparatus suitable for carrvine out 
M ethod A is not available.

1. SCOPE

1.1 This m ethod is in tended for the determ ination of volatile fatty acid 
num ber of n a tu ra l rubber latex of Hevea hrasiliensis, uncom pounded 
and unvulcanized, and  subjected to some .type of concentration process 
other than  the heat concentration  and which may contain preservatives.

2. TERM INOLOGY

2.0 For the purpose o f this test, the followinR definition shall apply.

2.1 Volatile F .t ty  Acid Number ( K F . 4 ) - T h e  num ber of grams of 
potassium hydroxide equivalent to the volatile fatty acids in latex 
containing 100 g o f to ta l solids,

N ote — I f  substftnoeB hftvo beon added to  the latox which will produce v’ola 
lie acida on acidifioation w ith  Bulphuric acid, the  volatile fa tty  acid num ber will 

he h igh  and  will no t reproBent the volatile fa tty  acid con ten t J t h o u t  con-oct'oT

3. OUTLINE O F TH E M ETHOD

3.1 In  this m ethod o f-tcst, the volatile acids (m ain ly  acetic acid  ̂
present in lu b b cr latex a re  determ ined by steam -distilling rubber-free 
latex scrum and  csum atm g by acidim etric titrationTthe to tal am ount of 
volatile  acids distilled e a h e r  by a semi-micro m ethod given in 5 or a

 ̂ m icro m ethod given in 6. ^ ^ ^ r a

' 4. REAGENTS

4.1 Ammonium Sulphate Solution -  30 percent ( u /u -) aqueous solution.



4 .2  S u l p h u r i c  A c id  D i l u t e  —  a p p r o x i m a t e l y  50 p e r c e n t  { w j w )  a q u e o u s  
s o l u t i o n .

4 .3  S t a n d a r d  B a r i u m  H y d r o x i d e  S o l u t io n  -  0  01 t o  0  ^
i s  s t a n d a r d i z e d  b y  t i t r a t i o n  w i t h  p o t a s s i u m  h y d r o g e n  f
S t o r e d .  I t  is t r a n s f e r r e d  to  a  b u r c t i e  in  t h e  a b s e n c e  o f  c a r b o n  d i o x i d e .

4 4 I n d i c a t o r  — T h e  i n d i c a t o r s  b r o m o t h y m o l  b l u e  o r  p h e n o l p h t h a l e m  
: ^ l y  b e  u s e d  B i o m o t h y m o l  b l u e  s h a l l  b e  u s e d  a s  O '5 p e r c e n t  so u t i o n  
o f  t h e  i n d i c a t o r  in  w a t e r  a n d  p h e n o l p h t h a l e m  s h a l l  b e  u s e d  a s  0  5 p e r ­
c e n t  s o l u t i o n  in  a  m i x t u r e  o f  e q u a l  v o l u m e s  o f  e t h a n o l  a n d  w a t e i .

4 .5  A n t i f o a m in g  A g e n t  —  s i l i c o n c  ty p e .

5 .  S E M I - M I C R O  M E T H O D  ( M E T H O D  A )

5 1 A p p a r a t u s  —  a  s t c a m - j a c k e t e d  d i s t i l l a t i o n  a p p a r a t u s  ( M a r k h a m  s t i l l )  
c o n f o r m i n g  e s s e n t i a l l y  t o  F ig .  1. A s  a n  a l t e r n a t i v e  t o  t h e  o n e - p i e c e  
a p p a r a t u s  i l l u s t r a t e d ,  a  g r o u n d  g la s s  j o u i t  m a y  b e  i n s e r t e d  b e t w e e n  t h e  
t l i s t i l l a l i o n  v e sse l  a n d  t h e  c o n d e n s c r .

5 .2  P r o c e d u r e  —  W e i g h  a b o u t  50  g  to  t h e  n e a r e s t  O' 1 g  o f  l a t e x  o f  k n o w n
d r y  l u b b c r  a n d  t o t a l  s o l id s  c o n t e n t i i u o  a  b e a k e r .  A d d  50 m l  o f a m m o n i u m  
s u l p h a t e  s o l u t io n  a n d  sw ir l  t h e  m i x t u r e  w a i m i n g  o v e r  a  w a t e r - b a t h  u n t i l  
t h e  l a t e x  t h i c k e n s  a n d  c o a j^ u la te s .  A l l o w  t h e  b e a k e r  c o n t a i n i n g  t h e  
coa<?ulum  t o  s t a n d  o n  t h e  w a t e r - b a t h  f o r  a  f u r t h e r  10 to  15 m i n u t e s ,  
P r e i s  t h e  s c r u m  o u t  o f  t h e  c o a g u l u m  b y  k n e a d i n g  w i t h  a  g las s  r o d  o r  
p e s t l e  a n d  f i l t e r  t h r o u g h  a  d r y  f i l t e r .  T r a n s f e r  25  m l  o f  t h e  h l t e r e d  
s c r u m  t o  a  d r y  50 m l  c o n i c a l  f lask  a n d  a c i d i f y  w i t h  5 m l  o f  d i l u t e  
s u l p h u r i c  a c i d .  I n t r o d u c e  10 m l  o f  t h e  a c i d i f i e d  s e r u m  b y  p i p e t t e  w i t h  
s t e a m  p a s s i n g  t h r o u g h  t h e  o u t e r  j a c k e t  o f  t h e  a p p a r a t u s  ( s t e a m  o u t l e t  
o p e n  ) i n t o  t h e  i n n e r  t u b e .  A d d  o n e  d r o p  o f  a  s u i t a b l e  s i l i c o n c  f o a m i n g  
a<^ent. P l a c e  a  150 m l  c o n i c a l  f lask  u n d e r  t h e  t i p  o f  t h e  c o n d e n s e r  t o  
r e c e iv e  t h e  d i s t i l l a t e .  C lo s e  t h e  s t e a m  o u t l e t  p a r t l y  t o  d i v e r t  s t e a m  
i n t o  t h e  i n n e r  t u b e .  P a s s  s t e a m  g e n t l y  a t  f i r s t ,  t h e n  c lo s e  t h e  s t e a m  
o u t l e t  f u l ly  a n d  c o n t i n u e  d i s t i l l a t i o n  a t  a  r a t e  o f  a p p r o x i m a t e l y  30  m l  
p e r  h o u r  u n t i l  100 m l  o f  d i s t i l l a t e  c o l l e c t s .  A e r a t e  t h e  d i s t i l l a t e  
b y  p a s s i n g  t h r o u g h  i t  a  s t r e a m  o f  c a r b o n  d i o x i d e - f r e e  a i r  a t  a  r a t e  o f  
2 0 0  t o  3 0 0  m l  p e r  m i n u t e  f o r  a p p r o x i m a t e l y  3 m i n u t e s  a n d  t i t r a t e  w i t h  
b a r i u m  h y d r o x i d e .  R u n  a  b l a n k  t e s t  b y  s u b s t i t u t i n g  2 0  m l  o f  w a t e r  f o r  t h e  
50 g  o f  c o n c e n t r a t e d  l a t e x .

X oT K __T ho sc ru m  roquirecl for th o  d is t i l la t io n  is p re p a re d  b y  t r e a tm e n t  o f
la te x  w ith  a  n o n -v o la tile  c o a g u la n t. T ho  se le c te d  e o n s u la n t  is am m o n iu m  
su lp h a te  because it  in d u ces a  slow  re g u la r  ty p e  o f  cu ttgu lu tion  w hen  a<lded 
to  la te x , im liko  ac id  c o a g u la n ts  w hich  fo rm  lo ca l c lo ts  in s ta n ta n e o u s ly . W ith  
n in in o n iu in  su lp h u to , oven d is tr ib u tio n  o f  c o a g u la n t  th ro u g h o u t th o  la te x  m a y  b e



6 X h ^ ? e ^ « r 7 i v ‘i ! t  gelling . C Moroovor, since am m onium
b m tv  o f  t r r n  p ro te in s  b y  p re c ip ita tio n , i ts  use p recludes th e  possi-
from t h f  H d is t i l la te  o f v o la tile  p ro d u c ts  derived

« K u"' ® d u rin g  d is tilla tio n . B y  c o n tra s t, acids, such  as
P h o shphonc do  n o t  p re c ip ita te  seriyn  p ro te in s com plete ly  an d  

«  p h lrh o tu % “S  "  ««P P lem ented  by  a  specific p ro te in  p re c ip ita n t, such*

s t e a m  in l e t  9 TO 10 OD, 
WALL THICKNESS 0*75 TO 1-25

STOPPER ROD,? TO 8 ^

29 TO 32 00* 
WALL THICKNESS 
1-0 TO 1-5

15 TO 17 00.
WALL THICKNESS 
1'5 TO 2-0

GROUND GLASS JOINT

A ll d im en sio n s in  m illim etrea .

Fio. 1 M a r k h a m  S t i l l  f o r  S e m i-m ic ro  D i s t i l l a t i o n



5.3 C lc u U t io n - T h c  volatile fatty acid ( yFA  ) number is calculated 
as follows;

561 X iV X K rSO +  ( lOO -  DR Q W i m P ]
VFA =  -------- 25 X X r s  X J

where
N  =  normality of the barium  hydroxide solution;
V =  final volume of barium hydroxide solution required to 

neutrL ize the distillate in millilitres, after correction 
for blank;

DRC — percentage dry rubber in the latex; 
yV =  weight of test portion in grams;
D =  density of serum in g/ml

=  1-02 f o r  a n y  latex except heat concentrated latex; and 
=  percentage total solids in the latex.

S X \  Calculate VFA as a percentage of the aqueous phase as follows:
VFA X  TS

VFA ( aqueous phase ) =  "lO O ^  TS

where VFA is the value given in 5.3.
5.3.2 A dilTercnce in VFA number between duplicate

:r I ' t s  than
10 percent of the actual VFA number where the VFA number is greatei 
than 010 unit.

6. M A C R O  M E T H O D  ( M E T H O D  B )
6 ) Apparatus — a bteam-di.tillation apparatus with a long-nccked 
500-ml ren t.i R isk, a long condenser fitted with ground glass joints. 
The apparatus doc? not include a steam trap.
6 2 Procedure -  Weigh about 100 g to the neaiest 0 2 g of l.atex of
known dry i ubber and total solids contcnt into a beaker. Add 100 ml 
of ammonium sulphate solution and swirl the
w ater-bath until the latex thickens and coagulates r ' °  f. rther fo ^ o
beaker containing the coagulum on the w ater-bath for a fm ther 10 to
15 minutes. Press the serum out by kneading coagulum with a 
glasTrod or pestle and filter through a dry filter. Detach the centre Hask 
fr^m Jhe s teL -d is .illa tio n  apparatus, which has already been steamc^d 
out, and pipette out 50 ml of the filtrate into it followed by 10 ml ol



dilute sulphuric acid. Mix the contents by swirling and blow a current 
of a ir  over the liquid in the flasJc. Rc-connect the ccntre flasJc to the 
apparatus. Steam  distil the solution with a small steam supply and a 
strong flame under the centre flask until the volume of liquid is reduced 
to 35 to 40 ml; this normally takes appi oxlmately 10 minutes. Then 
steam distil a t a rate of approxim ately 30 ml per hour and at 
approxim ately constant volume by reducing the flame under the centrc 
flask and increasing the steam supply. Collect 250 ml of distillate. 
Aerate the distillate by passing through it a stream  of carbon dioxide- 
free a ir a t a rate of 200 to 300 ml per minute for approximately 3 minutes 
and titra te  with 0 02 N barium  hydroxide.

N o t e — Tiio  s o ru m  roqutro t l  fo r  th o  d i s t i l l a t i o n  is p ro p a ro d  b y  ti -oft tmont o f  
Ifttox w i th  a  n o n - v o la t i l o  co f tg u lan t .  T h o  soloclod  c o n g u lo n t  is f t in m o n iu in  
Bulp hn to  boomiso it  in d u c o s  a  hIow roq;»lar t y p o  o f  couguhv t ion  w hon  n d d o d  
t o  l a t e x ,  u n l ik o  a r i d  c o a g u l a n t s  w Jn rh  fo r m  loca l  c lo t s  i i i s tu n ta n o o i i s ly .  W i t h  
a m m o n i u m  s u lp h a l o ,  ovon  d i s t r i b u t i o n  o f  c o u g u lu n t  t h r o u g h o u t  th o  lu tox  m a y  bo 
onflurod l)cforo th o  o n s e t  o f  thick»>iniig o r  ge l l ing .  Moi'oover,  s in ce  a m m o n i u m  
Bu lphn te  e f fe c t iv e ly  re m o v o s  p ro to i im  b y  j>rocipjtaU4)n, i t s  u s e  prechnlofl  th o  
p o s s ib i l i t y  o f  e r r o r  d u o  t o  th o  proHonoo in th e  d ir t ti lla lo  o f  v o lu t i lo  produclH d e r iv e d  
f r o m  th o  d e c o m p o s i t i o n  o f  p ro lo in s  d u r i n g  <listi I lu tion.  B y  c o n t r a 8 t ,  aoid^,  s u ch  as 
Hulphxirio o r  p h o s p h o r ic ,  d o  n o t  p r e c ip i t a t e  s e r u m  p ro lo in s  c o m p le te ly  u n d ,  »f u s ed  
a s  c o a g u l a n t s ,  s li a l l  be  s u p p l e m e n t e d  b y  a  spec if ic  p r o lo i n  p r o c i p i l a n t  such  
os p h o s p h o t u n g s t i c  ac id .

6.3 Calculation — Calculate the volatile fatty acid { V F A )  number as 
follows;

v f a  =  y. N  x v  [ x ' m  4- ( iQO -  p r o  w i m  d ]
50 X  X '  TS

where
N  — norm ality of the barium  hydroxide solution,
V =5 volume of barium  hydroxide solution required to 

neutralize the distillate in millilitres,
DRC =  percentage dry rubber content in the latex,

W =  weight of test portion in grams,
Z> =  density of serum in g/ml

=  1*02 for any latex except heat concentrated latex, and 
T S  =  percentage total solids in the latex.

6.3.1 Calculate VFA as a percentage of the aqueous phase as follows:

\^FA ( aqueous phase ) =  

where VFA is the value given in 6.3.
6.3.2 A difl*erence in VFA num ber between duplicate determinations 

on the same sample is not considered significant, if it is less than 0*01 
unit where the actual VFA num ber is 0‘10 unit or less, or if  it is less than
10 percent o f  the actual VFA num ber where the VFA num ber is ereater 
than  O’lO unit.



/,H MEASUREMENT 
(N R L : 11)

1. SCOPE
11 This method is intended for the determ ination of pH of 
rubber latex of Hevea brasiliensis, imcompounded and unvu canized, 
and subjected to some type of concentration process other than heat 
concentration and which may contain preservatives.

2. OUTLINE OF THE METHOD
2.1 ;jH of latex is determ ined electrom etrically by a pH m eter fitted 
with glass elcctrode.

3. APPARATUS
3.1 Any pH m eter dependent on electrom etric measurements, and a glass 
cl'ectrodc-calomel assembly for determining pH may be used. A novwng 
calomel electrode has been found particularly suitable for this use. The 
glass electrode shall be of the type applicable for a pH range 8 to 14.

4. PROCEDURE
4.1 C alibrate the pH meter. Take any convenient size of sample and 
adjust the tem perature to a range of 27 di 2°C by mildly agitating the 
sample-container in a water bath at a suitable tem perature. Determ ine 
the pH.

5. REPORT
5.1 Report both the pH and tem perature of the latex sample.



TOTAL NITROGEN 
(N R L : 12)

1. SCOPE
1.1 This m ethod is intended for the determ ination of to tal nitrogen 
content of natural rubber latex of Hevea brasiliensis, uncompounded 
and unvulcanized, and subjected to some type of concentration process 
other than  heat concentration and which may contain preservatives,

2. OUTLINE OF THE METHOD
2.1 Nitrogen is determ ined by a semi-micro-Kjeldahl procedure. The 
rubber is oxidized by heating with a mixture of potassium sulphate and 
concentrated sulphuric acid together with a catalyst, thereby converting 
nitrogen compounds into ammonia which is removed by distillation 
aftef making the mixture alkaline. The distilled ammonia is absorbed 
in sulphuric acid,t]boiled to remove carbon dioxide and titra ted  with 
sodium  hydroxide.
2.2 Alternatively, the distilled ammonia is absorbed in boric acid solu­
tion and titrated  with standard acid.

3. APPARATUS
3.1 Semi-raicro-Kjeldabl Digestion and Distillation Apparatus — with a 
condenser tube made of borosilicate glass, pure tin or silver.
3.2 5-ml Burette — calibrated .at every 0'02 ml. A burette with storage 
bottle and autom atic zero setting is suitable.

4. REAGENTS
4.1 Boric Acid Solution — Dissolve 40 g of boric acid in water warming, 
if necessary, and make up the volume to two litres. Add 20 ml of 
indicator solution and mix well.

4.2 Catalyst M ix tu re— Prepare a finely-divided and intim ate mixture 
of the following:

Potassium sulphate anhydrous 30 parts; Copper sulphate pentahy- 
drate 4 parts; Selenium 1 part or Sodium selenate 2 parts.

4.3 M ixed Indicator Solution — 0‘1 g of methyl red and 0 05 g of 
methylene blue in 100 ml of ethanol.

N ote — This indicfttor m ay deteriorate on storage and in such oates shall bo 
freshly prepared.

4.4 Standard Sodium Hydroxide Solution — 0 02 N, carbonate-free.



4.5 Sodiam Hydroxide Concentrated Solution — 56 g in 100 ml of water.
4.6 Concentrated Sulphuric Acid — conforming to IS : 266-1961*.

4.7 Standard Sulphuric Acid — 0'02 N.

5. PROCEDURE
5.1 Blend the rubber obtained in the determ ination o f to tal solids by 
passing six times between the tightly closed rolls of a laboratory mill, 
rolling into a cylinder after each pass and presenting the cylinder end- 
on to the rolls.’ Weigh accurately about O'l g o f the blended rubber 
into a clean dry micro-Kjeldahl flask. Add approxim ately 0*65 g of the 
catalyst mixture and 3*0 ml of concentrated sulphuric acid. Boil gently. 
Boil for about ha lf an  hour after the digest has become a clear green 
colour with no yellow tint.

5.1.1 Standard Distillation Procedure {Reference M e th o d )— From  a 
semi-micro burette, run 5 ml or appropriately less of standard sulphuric 
acid into the steamed-out receiver o f the distillation apparatus, add two 
drops of indicator solution and place the receiver under the condenser 
50 that the end of the condenser dips below the surface of the acid. Add 
approximately 10 ml of concentrated sodium hydroxide solution to the 
distillation flask and wash it with not more than 5 ml of water. Pass 
steam from the generating flask through the distillation flask for 4 to 7 
minutes a t such a rate that the final volume of solution in the receiver 
is about 30 ml. I f  necessary, during distillation add more standard 
sulphuric acid to m aintain an excess in the receiver. At the conclusion 
of the distillation, lower the receiver'until the tip of the condenser is 
well above the level of the acid. Continue distilling for one minute and 
then wash the end of the condenser with water into the distillate. Boil 
the contents of the receiver for half a minute and cool with exclusion of 
carbon dioxide. T itra te  the residual acid with standard sodium 
hydroxide using the 5 ml burette.

5.1.1.1 Garry out a blank determ ination using the same quantities 
of reagents and conditions of test and correct accordingly.

5.1.2 Alternative Procedure Using Boric A c id— Add 10 ml of boric  ̂ 
acid solution to the steamed>out receiver of the distillation apparatus^

(add  two drops of indicator solution^and place the receiver under the 
condenser so that the end of the condenser dips below the surface of the 
boric acid solution. Add approximately 10 ml of concentrated sodium 
hydroxide solution to the distillation flask and wash in with not more 
than 5 ml of water.

5.1.2.1 Pass steam from the generating flask through the d is tilla tk j^



flask for four minutes and then lower the re v iv e r  until the tip of the 
condenser is well above the level of the a c i f  Continue d.st.ll.ng for one 
minute and then wash the end with w ater into the distillate. The final 
volume of solution in the receiver shall be between 30 and 35 ml. 
Immediately titra te  the contents of the receiver with standard sulphuric 
acid.

5.1.2.2 Carry out a blank determination using the same quantities 
of reagents and conditions of test and correct accordingly.

6. CALCULATION
6.1 Calculate the nitrogen content of latex from the formula:

-0-028 K
Nitrogen, percent by weight =  —

where
K =  corrected volume in millilitres of standard sodium 

hydroxide (procedure described in 5.1*1 or corrected 
volume in millilitres of standard sulphuric acid 
( procedure described in 5.1.2 ), and

\y  weight of test portion in g.



T O T A L  C O P P E R  

( N R L  : 1 3  )

0 .  g e n e r a l  „ „ „ n t  o f  c o p p e r  i n  t h e  r u b b e r .

0 . 1  T h e  m e t h o d  l o m c  c o m p o u n d s  o f  c o p p e r  m a y  n o t  b e  h a r m -
W h U e i t i s r c c o g n i z e d t h a t s o m e  c o m ^ ^  g e n e r a l l y  a c c e p t e d  m e a n s  o f  

f u l  t o  r u b b e r ,  t h e r e  a r e

d e g r a d a t i o n  o f  t h e  r u b b e r .

c o m p l e x  f o r m e d  s o l u t i o n  o f  d i c t h y l d i t h i o c a r b a m a t e  t o
i s  t h e n  s h a k e n  w i t h  a  c h ^ ^ o  o p t i c a l  d e n s i t y  o f  t h i s  s o l u t i o n  i s

m e r s u ^ e 'f p T o t o S c r C w h i c h  i s  p r o p o r t i o n a l  t o  t h e  c o n c e n t r a t i o n  o f

c o p p e r .

L 'p h o t ^ e S S  A b so rp tio m e te r-fil te r-p h o to m ete r  or spectophoto-

m e t e r .
3.2 Silica C r u c i b l e s  -  5 0  o r  8 0  m l  c a p a c i t y .

4 .  R E A G E N T S

H y t l S r i d d - N i l J u ^  M i x . u r . - T h c  f o l l o w i n g  a r e  m i x e d

‘ “ ^ ' r v o i u m e s  o f  h y d r o c h l o r i c  a c i d  (
1 v o l u m e  o f  n i t r i c  a c i d  ( see I S  . 2 6 4 - 1 9 5 0 t ) ,  a n a

3  v o l u m e s  o f  w a t e r .

•Specification for hydrochloric ttcid ( revised  
tSpcciCcatiou for nitric acid. ( Sincc revu«d ).



4.3 C itric Acid Solution — Fifty grams of solid citric a d d  are dissolved in 
100 ml of w ater.
4.4 Ammonia Solution — 20 percent ( wjw ).
4.5 Litmus Paper
4.6 Zinc Diethylditliiocarbamate Reagent — one gram of solid zinc 
diethyldithiocarbam ate is dissolved in 1 litre of chloroform. I f  zinc 
diethyldithiocarbam ate is not available, the reagent may be prepared 
as follows:

One gram of'sodium diethyldithiocarbam ate is dissolved in w ater to 
which 2 g of zinc sulphate arc then added. The resulting zinc diethyldithio- 
carbamate is extracted by shaking with 100 ml of chloroform and the 
chloroform solution is separated and diluted to 1 litre. Stored in an 
amber coloured bottle this reagent is stable for a t least six months.
4.7 Sodium Sulphate, Anhydrous
4.8 Standard Copper Solution — 0*393 g of coppcr sulphate pentahydrate 
( CuS0 4 ,5H , 0  ) IS weighed into a small beaker and dissolved in water. 
To this 3 ml of concentrated sulphuric acid are added. The solution is 
transferred to a 1 000-ml volumetric flask and diluted with water to the 
graduation mark to form the stock solution. 10 ml of this stock solution 
is pipetted into a 100-ml volumetric flask and diluted with water to the 
graduation mark. This solution contains the equivalent of O’Ol mg Cu 
per ml and shall be freshly prepared from the stock solution when 
required.
5, PROCEDURE

5.1 Preparation of Sample — For the determination of coppcr in h  tex 
prepare a specimen, the total solids of which weigh at least 5 k as 
described m total solids determination {see N R L ; 2). Blend the rubber so 
obtamed by passing it six times between the tightly closed rolls of a 
laboratory mill, rollmg into a cylinder after each pass and presenting 
the cylinder end-on to the rolls. r  6

C n->nr. n  n  .4 _1_____. .  . ^  ICd latCX fUm t o  th e
nearest 5 m g 'and  place in a sihca crucible containing 01 e of light 
magnesium ox.de d.stributed over the base and partly on the top of The 
cruc.b e. Support the cruc.ble in a hole, cut in an asbestos board, so

w about two-thirds of the crucible project below the asbestos. Start
a blank determination in a similar crucible using the same am ount of 
magnesium oxide Henceforth treat identically the test and blank 
de crm.nations Heat the crucible and contents w ith'a small gas flame 
unt.l a dry carbonaceous res.due remains and then transfer the crucible

■"



transoarcn t silica cruclblc having d e a n  unctchcd walls. Place the
crucible w ith its contents in a furnacc a t 550 ±  S t f n a
T he furnace door should not be opened during the fiist hour.  ̂ ^^art a
b l a n k  determ ination  also using a sim ilar filter paper and  c ru c ^ le , an d
henceforth treat identically test and blank determ inations. W hen all 
the carbon is oxidized, rem ove the crucible an d  allow  it to cool.
5.3 M oisten the contents o f the crucible with 0*5 to 1 ml w ater, then add
10 ml of dilute hydrochloric acid-nitric acid m ixture and cover the 
cruciblc, with a glass, and  heat on a steam  ba th  for 30-60 m inutes. 
W ash the contents o f the crucible into a small beaker or flask, ad d  3 ml 
of citric acid solution and then add am m onia solution dropwise un til the 
solution is just alkaline to litmus paper. Cool the solution by im m ersion 
in running w ater, or otherwise transfer to a separating  funnel and add  
a further 2 ml of am m onia solution, and then dilute to about 40 ml 
with water. Pipette out 25 ml of zinc d ie thy ld ith iocarbam ate 
reagent into the solution and shake for 2 m inutes. After separa tion , 
draw  the chloroform layer im m ediately into a stoppered flask containing 
about 0*1 g anhydrous sodium sulphate. I f  turbidity  persists a fte r 
standing for about 30 minutes, make further small additions of anhydrous 
sodium sulphate until the solution becomes clear.
5,4 Photometric Measurement of Colour — D ecant the chloroform  solution 
through a plug of glass wool, or a small filter paper, into the cell o f a 
photoelectric absorptiom eter and m easure the optical density a t 
approximately 435 m/“-. C orrect the reading by subtracting the value 
for the optical density of the blank solution and , from the corrected 
reading and the calibration curve of the instrum ent, obtain  the con­
centration of copper in the test solution.

5.4,1 Prepare a calibration curve as follows.
5.4,1.1 Make up a series of standard  solutions each containing,’ if 

the magnesium oxide m ethod of ashing is used, 0*1 g m agnesium oxide 
dissolved in '10 ml dilute hydrochloric acid-nitric acid m ixture. T o these 
solutions, add portions of the standard  copper solution ranging from 
1 to 10 ml, followed by 5 ml of citric acid solution and 2 ml excess o f 
ammonia solution. I f  the rubber was w rapped in filter paper and placed 
directly in the muflle, then omit the magnesium oxide.^ Simultaneously 
prepare a blank solution with the standard solutions using the same 
quantities of reagents but w ithout added coppcr. Dilute the solutions 
to 40 ml with w ater, extract with 25 ml zinc d iethyldithiocarbam ate 
reagent, and measure the optical density of each dried chloroform  
extract. Correct reading for each standard  solution by subtracting the 
blank value and obtain the calibrated curve by plotting the relationship 
between copper concentration and optical density.

N ote — Tho ca lib ra tio n  cu rve  ahould  bo cho rk ed  as nocoa«ary do]>ending 
on local oonclitionR an d  on tho tyi>o o f  in s tru n to n l xxucd.
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t o t a l  i r o n  

( N R L :  1 4 )

1 .  S C O P E

1 1 This method is intended for the determ ination of total iron content 
o f 'n a tu ia l rubber \^ itcx 'L^H evea  brasiliensis,/^mcornponndcd  and 
unvulcanizcd, aai<l5ubjectcd to some type of concentration pfoccss other 
t lia n lh e a ^ J ic e u tra tio n  and which may contain preservatives.

2. OUTLINE OF THE METHOD
21  After removal of the organic m atter by dry ashing, the iron is , 
reactcd with o-phenanthroline and is determined absovptiometrically.

3. APPARATUS
3.1 PhotoelccUic Absorptiomcter — filter photom eter or spectrophoto­
meter.
3.2 Silica or Porcelain Crucibic — nominal capacity 50 to 80 ml,
3.3 Muffle Furnace — with pyrometer and thermostatic control.

4. REAGENTS
4.1 Hydrochloric Acid, Concentrated — {see IS ; 265-1962*.)
4.2 Buffer Solution — Dissolve 123 g of anhydrous sodium acetate in 
water, add 90 ml of glacial acetic acid ( sp gr 1'05), and dilute the 
mixture with water to 500 ml, filter, if the solution is cloudy.

N o t r  — I f  th is  buffor so lu tion  g ives h ighly coloured roforei-jce Rolutions, a lto r- 
n a tiv o  buffor BolutionH m ay bo prepared  by  dissolv ing 00 g o f sodium  h ydrox ide  or 
80 g of anhydrous sodium  oarbonuto in  200 m l o f w ater, ad d in g  180 m l o f g lario l 
Mooiic ftcid ( Rp «?r =  105), an d  d ilu tin g  to  500 ntl.

4.3 Hydroxylamine Hydrochloride Solution — Dissolve 10 g of hydroxy- 
lamine hydrochloride in 100 ml of water.
4.4 o-Phenanthroline Solution — Dissolve 0 5 g of o-phenanthroline 
monohydrate in hot water and dilute to 500 ml.
4.5 Standard Iron Solution (1  ml =  01  mg F e ) — Dissolve 0’702 1 g of 
ferrous ammonium sulphate [F e (N H 4 ), S0 4 -6H2 0 ] in w ater in a 
1 000-ml volumetric flask. Add three millilitres of concentrated hydro- 
chloiic acid ( sp gr M O) and dilute to the m ark with w ater. This

^solution should remain stable for at least a month.
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4 6 St.nd.rd Iron Working Solution ( 1 ml =  0 01 Fe ) -  Talce 10 ml o f  
the standard  iron solution, transfer it to a  100 ml volum etric  flask and  
dilute w ith w ater to the mark. C arry  out  d ilu tion  ju st before use,

5. PROCEDURE
5.1 For the determ ination o f iron in latex, p repare  a  specim en of the 
to tal solids, according to the m ethod described under de term ination  o f 
to ta l solids ( see N R L  : 2 ). Blend the rubber so ob tained by passing six 
times between the tightly closed rolls o f a laborato ry  m ill, rolling in to  a  
cylinder a fte r each pass and  presenting the cylinder end-on to the rolls.
5.2 W eigh accurately about 10 g of the sample* p rep ared  as above. 
Place in a silica or porcelain unetched crucible and  support the cruciblc 
in a hole, cut in an  asbestos' board , so th a t about tw o-thirds o f  the  
crucible project below the asbestos. H eat gently w ith  a sm all gas flame 
until a dry carbonaceous residue rem ains and  then transfer the crucible 
to a muffle furnace a t a tem perature of 550 ±  25°C. W hen a ll the 
carbon has been Oxidized, remove the crucible and  allow  it to cool.
5.3 Alternatively w rap the weighed sam ple in a piece of ashless filter 
paper about 15 cm in diam eter and place lit the crucible. P lace the  
crucible and contents in a furnace a t 550 ±  25°C and ' close the  door. 
T he furnace door should not be opened for a t least 1 hou r w hile 
inflammable vapours are evolved. S ta rt a  blank determ ination  using a  
similar filter paper and crucible, and ffea t identically  henceforth  as in 
the case of determ inations with the sam ple. W hen all the  carbon is 
oxidized, remove the crucible and allow  it to cool.
5.4 Add 5 ml of hydrochloric acid* and  5 ml o f w ater to the crucible 
and digest the m ixture on a steam  p late for 30 to 60 m inutes. I f  the  
solution has a deep yellow colour, indicating  the presence o f m uch iron , 
add 5 ml more of hydrochloric acid and  continue the digestion for 
30 minutes more. F ilter the solution through a sintered glass pad, 
collect the filtrate in a  50 ml volum etric flask and  d ilu te  to  the m ark.

5.4.1 T ransfer an aliquot containing not m ore than  2 ml o f  hydro­
chloric acid to a 50 ml volumetric flask. A dd 10 ml o f the buffer solu­
tion, then 1 ml of hydroxylamine solution, and  10 ml o f o-phenanthrolinc 
solution.

5.4.2 Prepare a blank with the same reagents and  following the sam e 
procedure,

5.5 After 10 minutes, carry out the photom etric m easurem ent a t  abou t 
510 m/t. Correct the reading by subtracting the value for the optical 
density of the blank solution, and  obtain from the  corrected read ine and  
the caVibration curve for the instrum ent, the concentration of iron in the



ner million of iron for the 
test solution. Express the value m p P
entire specimen.

7  '  ^ . 5 . 1  P r e p a r e  a  c a l i b r a t i o n  c u r v e  as fo l low s.
 ̂ ' • o ^O-ml v o l u m e t r i c  f lasksj 0> 0  5^
. ' I n t r o d u c e  i n to  a  l u t l o n .  T o  e a c h  add^ li m l  o f

5- 10- 15; 20  m l  o f  s t a n d a r d  i r o n  w o r k in g  h v d r o x y l a m i n e  solu-
h V M ’o r i c  a c id  10 m l  " ’o i t e  w U h ' w a t e r  t o  t h e ’
t i o n  a n d  10 m l  ° f  „ t r c a l  d e n s i ty  o f  e a c h  s t a n d a r d ,
m a r k .  A f t e r  10 m  n u t e s .  ' ‘i ^ ' ^ n a i u r b y  s u b t r a c t i n g  t h e  v a lu e

conditions and on the type of instrum ent used.



TOTAL MANGANESE 

( N R L : 1 5 )

0 .1 .The m ethod described here, measures the to ta l am ount of m anganese 
in the rubber. W hile it is recognized th a t some compounds of 
m anganese may not be harm ful to rubber, there  are  a t  present no 
generally accepted means of distinguishing analy tically  betw een harm ful 
and safe forms when present in rubber. T here is also the possibility, 
depending on conditions of service and other contingencies th a t 
acknowledged safe forms of m anganese may undergo change to active 
forms which may accelerate the degradation of the rubber.

1. SCOPE
1.1 This m ethod is intended for the determ ination of to ta l m anganese 
content of natural rubber latex o f Heyea brasiliensis, uncom pounded 
and unvulcanized, and subjected to some type o f concentration process 
other than  heat concentration and which may contain preservatives,

2. OUTLINE OF THE METHOD
2.1 Ten grams of the dried latex solids arc ashed in a crucible and  the 
ash treated with potassium hydrogen sulphate and sulphuric acid to 
convert the m anganese to a soluble form. A fter dissolving the ash 
in dilute sulphuric acid, any iron present is complexed with orthophos- 
phoric acid and the manganese oxidized to  perm anganate by boiling 
with potassium periodate. The optical density of the solution is 
m easured photom etrically which is proportional to the concentration 
of manganese.

3. APPARATUS
3.1 Photoelectric Absorptiometer — filter photom eter or spectrophoto­
meter.

3.2 Silica Crucibles — nom inal capacity 50 or 80 ml.
3
4. REAGENTS

4.1 Sulphuric Acid Concentrated — ( see IS : 266-1961*.)
4.2 Potassium Hydrogen Sulphate



4.3 Dilate Sulphuric Acid— One volume of concentrated acid is mixed 
with 19 volumes of water.
4.4 Orthophosphoric Acid — 85 to 90 percent purity.
4.5 Stabilized W«ter — About O'l g potassium permanganate is dissolved 
in one litre of water to which a few drops of sulphuric acid have been 
added. The water is distilled through an effective spray trap  discarding 
the first and last 50 ml of distillate. The rest of the distillate is collected 
and stored in a glass-stoppered bottle.
4.6 Potassium Permanginate — approximately 0*001 N.
4.7 Standard Manganese Solution

4.7.1 Into a small beaker, 0*720 g potassium perm anganate is weighed 
and dissolved in water containing two millilitres sulphuric acid. Sulphur 
dioxide saturated water is added until the solution is colourlcss. The 
solution is boiled for 15 minutes, cooled, transferred to a 500-ml volu­
metric flask and diluted to the mark. Ten millilitres of this solution is 
pipetted into a second 500-ml flask and again diluted to the mark. This 
dilute solution contains the equivalent of 0*01 mg manganese ( as Mn ) 
per ml and shall be freshly prepared from the stock solution when 
required.

4.7.2 Into a small beaker, 0‘770 g manganese sulphate (MnSO*, 
4H2O) is weighed and dissolved in water containing two millilitres 
sulphuric acid. The solution is transferred to a 500-ml volumetric flask 
and diluted to the jnark. This solution shall be stable for a t least a 
month. Ten millilitres of this solution is pipetted into a second 500-ml 
flask and again diluted to the mark. This dilute solution contains the 
equivalent ofO Ol mg manganese ( as Mn ) per ml and shall be freshly 
prepared from the stock solution when required.
5, PROCEDURE
5.1 For the determination of manganese in latex, prepare a specimen of
the total solids weighing at least 10 g as described in determ ination of 
total solids ( see NRL : 2 ). Blend the rubber so obtained by passing it 
SIX times between the tightly closed rolls of a laboratory mill 
rolhng into a cylmder after each pass and presenting the cylinder end- 
on to the rolls. '
5.2 Weigh a 10 g test portion of the dried latex film to the nearest 10 me 
cut into small pieces and place in a crucible, which is supported in a h e ll 
cu m an asbestos board, so that about two-thirds of the crucible projects 
below the asbestos. Start a blank determination using a similar crucible 
at the same time and identically treat throughout as in the case of 
f m a i n r f ‘f l ? ' the sample. Heat the crucible and contents with a 
small gas flame until a dry carbonaceous residue remains and then
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.he c u o ib j . ,o j  b t “ S
heat until all carbon has been delivered  from  a

*withTu°pL‘ric acid adding the acid as b e f o r e  f r o m  a fine p ipette  b ^

apply strong heat from " 
crucible on the asbestos board until a clear m elt is ob ta ined . T h en  cool 
the crucible and its contents.
5.3 As an alternative to the above m ethod of ashing, weigh ^  10 g 
portion to the nearest 10 mg, in a piece o f ashless filter paper abou t I 
in diam eter and place in a crucible of about 80 ml nom m al 
Place about 5 g potassium hydrogen sulphate on the o f the t r a p p e d  
f t  r.ort?nTi n la rr  the crucible in a furnace a t 550 ±  25 C an d  close

^ r tfo n T o  the^r;^^^^^ fo m g ^n  a piece o f ashless filter paper abou t 15 cm 
in diam eter and place in a crucible of about 80 ml nom inal capacity. 
Place about 5 g potass
test portion, place the uiuciuit *ii « . i_
the door. The furnace door shall not be opened during the first hou r. 
S tart a blank determ ination also using a sim ilar filter paper an d  crucible 
and identically tre a t throughout the b lank  as in the case of test 
determ ination. W hen all the carbon has been oxidized, allow  the 
crucible and contents to cool.
5.4 Add to the ash produced by either of the above procedures, 20 ml 
dilute sulphuric acid, and heat the crucible on a steam  bath  un til the 
solid m aterial is dissolved or loosened from the walls o f the ciucib le. 
Wash the contents in a small beaker using a glass rod to  dislodge 
undissolved solid and boil the solution gently until no m ore will dissolve. 
Filter the solution through a sintered glass filter pad into a sm all conical 
flask, and wash the filterand insoluble m aterial with two or three portions 
of ̂ yater. Add 3 ml of orthophosphoric acid to the solution in the flask 
making further additions of 1 ml as may be necessary to rem ove any 
yellow colour due to iron. To the solution, add 0*3 g potassium  
periodate and raise the solution to boiling and  m ain tain  a t the boiling 
point for 10 minutes. M aintain the tem perature  above 90®G for a 
further 10 minutes to ensure full developm ent of the perm anganate  
colour. After cooling, transfer the solution to a 50-ml volum etric flask 
and dilute to the mark with stabilized w ater a t 27°G. After mixing the 
colour should be stable for several hours; any tendency to  fading 
indicates the incomplete rem oval of organic m atter or chloride.
5.5 Rinse the cells of the photoelectric absorptiom eter first w ith approxi­
mately 0*001 N potassium perm anganate and  then w ith stabilized w ater. 
Rinse one cell with the test solution and the o ther w ith the b lank an d  
fill each cell with the appropriate solution. M easure the optical density



of the test solution against the blank as reference solution a t a  wave 
length of approxim ately 525 mM. Obtain the concentration of 
manganese from the observed optical density and the calibration graph 
of the instrument.

Li 5.5.1 Prepare a calibration graph as follows.
^ 5.5.1.1 Make up a series of standard solutions, each containing

20 ml dilute sulphuric acid, three millilitres orthophosphoric acid and 
25 ml stabilized water. Add increasing volumes of 0, 2*0, 4'0, 6*0, 8*0 
and  10 0 ml of standard manganese solution, followed in each case by 
0-3 g potassium periodate. Boil the solutions and trea t exactly as 
described for the test solution finally cooling and diluting to 50 ml in 
volumetric flasks. After rinsing the cells of the instrum ent first with 
approximately 0*001 N potassium perm anganate, next with stabilized 
water add then with the appropriate test solution, measure the optical 
density of each solution a t about 525 m/^. Correct all readings for the 
blank value and obtain the calibration curve by plotting the relationship 
between concentration of manganese and optical density.

N o t e  I  — Tho  c a lib ra tio n  curve sh a ll bo chocked as necessary  depending  on 
• local condition* an d  on th e  ty p e  o f  in str iim en t used.

N o t b  2 —  A ll p recau tio n s an d  sa feguard  requ ired  fo r ca rry in g  o u t o f trace  
m e ta l an a ly s is  sh a ll be observed.



TOTAL ASH 

( N R L : 1 6 )

/  1 1 This method is intended for the determ ination of to tal ash content 
of natural rubber latex of Hevea brasiliensis, uncom pounded and

* unvulcanized, and subjected to some type o f concentration process other 
I than heat concentration and which may contain preservatives.

'  2. OUTLINE OF THE METHOD
 ̂ 2,1 A known quantity rubber is obtained as described u n d e r  total solids, 

blended and the dry film is ashed in a muffle furnace at 550 =t 25 C, 
cooled and weighed.

3. APPARATUS
3.1 Smooth Unetchcd Crucible — 50 ml capacity, silica or porcelain.

N o t b  — Sihca oruc.iblo ahaU be uaod i f  copper or m onganese is aubsoquen tly  
to  be do term inod  iti the  ftsh.

3.2 Muffle Furnace — with pyrometer and thermostatic control.
3.3 Asbestos Board — This board is about 10 cm square and 0'5 cm thick, 
with a central hole to support the crucible so that about two-thirds ol 
its height protrude below the board.

' 3.4 Ashless Filter Paper — about 15 cm in diameter.

. 4. PROCEDURE
4.1 For the determination of ash content of latex, prepare a specimen of 

J 5 g as described under total solids {see N R L ;2 ) . Blend the rubber so
♦ obtained by passing it six times between the tightly closed rolls of a

laboratory mill rolling into a cylinder after each pass and presenting 
 ̂ the cylinder end-on to the rolls. Then ash and weigh as described
• under Method A or Method B,

4.1.1 Method A —  Weigh a test portion of 5 g of the dry latex film to 
the nearest 1 mg and place in a previously ignited weighed cruciblc. 
Rest the crucible in the hole in the asbestos board and heat gently oyer 
a small flame, taking care not to ignite the rubber and to avoid spurting

* when it is liquid. When the rubber is completely decomposed to a
charred mass, transfer the crucible to the mufHe furnace and heat the

's ash a t a tem perature of 550 ±  25“C until free from carbon. W hen
ashing is complete cool the crucible in a desiccator and weigh to the 
nearest 1 mg.



4 .1 ^  W eigh a test portion o f  5 g o f  the dry la tex  film  to  th e nearest 
1 m g, w rapped in ashless filter paper and p la ce  in  a p rev iou sly  ign ited  
w eighed  crucible. T h en  p lace the crucib le in the m uffle furnace at 
a tem perature o f 550 ±  25°C, w ith  the door and vents closed . A fter  
about one hour in the furnace, open the door and  ven ts and  a llow  the  
test portion to burn until free from carbon. W hen ash in g  is com plete, 
cool the crucible in a desiccator and w eigh  to  the nearest 1 m g.

5. RESULTS
5.1 Express the results as a percentage o f  th e w eigh t o f  test portion  o f  
latex.


