IS : 3708 (Part 1) - 1966

\> Indian Standard > f
Methods of test for ° \ ¢ N
NATURAL RUBBER y"TEX e

PART | DRY RUBBER CONTENT,;TOTAL SOLIDSV
COAGULUM CONTENT, VISCOSITY, SLUDGE CONTENT,/
DtENSITY. TOTAL ALKALINITY, KOH-NUWIBER, MECHANI-
CAL STABILITY. VOLATILE FATTY ACID NUMBER, pH,
TOTAL NITROGEN. TOTAL COPPER. TOTAL Tr ON, TOTAL

MANGANESE & TOTAL ASH

( First Reprint JULY 1978) '

fAt

° - UDC 678-4-031-01 J- L. f.

‘'m* . e | PR

ec.trriium T A

' INDIAN STANDARDS IN»TIT»T 10 «

1 MANAK MAVAH, .» »AHADUR shah ZAFAIl !
| HxxT NIW DELHI 1I00OI V, .

6 N teli /



1S:3708 (P*rt |
Indian Standard

METHODS OF TEST FOR
NATURAL RUBBER 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

Rubber Scctional Committc*"DC 42

Chairman Representing
8sitxLALtTMoHA.NjA.MKA.nA9 Tho CoamoB India Rubbor VVorku Private Lid,
Bombay

Members
D& M. L. Bhavmik Indian Rubber Manufacturers* Research Associa-
tion, Bombay
Sum P. K. Bosk The Association of Rubber Manufacturers in

India, Calcutta
Sh&i B. C. De ( Alternate )

-VtHhiii J. C. chalv The Arakkunnam Co-operative Rubber Marketing
Society Ltd, No. 165 P. O, Arakkunnam,
Kerala
Sb& V. N. Maker Indian Rubber Industries Association, Bombay
Su&i D. S. Kulxarni (Alternate )
SuKi M. M. P atkl Synthetics and Chemicals Ltd, Bombay
Shri V. C. Nanavati (Alternate )
Smbi R. H. Paylor Association of Planters of Kerala, Kottayam
SuRi C. H, S. London (Alternate)
8mrx D. Raohunaxh National Chemical Laboratory (CSIR ), Poona
8mri @. K. Kajapadmanabhan The Rubber Board, Kottayam
I>RN. V. C. Rao Directorate General of Technical Development
( Ministry of Supply and Technical Develop-
ment )
Dr K. U. Bjvaramakrishnan Rubber Research Institute of India, Kottayam
SHRI K. C. Thomas The Rubber Dealers’ Association. Kottayam

Srki T. D. Mathkw (Alternate )

( Continued on pai« 2)

INDIAN STANDARDS INSTITUTION
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG
NEW DELHI 110002



(Continuedfrom page 1)
Members

D» TIm4 SsAiiXAm

8ni H.K.Vabohksb

Representing
Sw*8tik Rubber Products Ltd, Poon»
United Fiant«r«” Association of Southtfrn India,
Coonoor
8nx K. C. TAoMik* (Alternate)

1>» SADobrAh, Director General, S| (Ex-ojjicio Member)
DirMior (Chem)

Secretary
Shri N. R. Srinivasam
Assistant Director ( Chem ), ISI

Methods of Testing Subcommittee, CDG 42 : 1

Convener

pmN. H. SiVARAMAMSHNAN
Members

Bm B.C.Dm The Dunlop Rubber Co India Lid, Calcutta

8mmi L. M. Ba.su Roy (Alternate)
8*ai W. O. D*8aj Indian Rubber Regenerating Co Ltd,
(Maharashtra)
Peirce Leslie & Co Ltd, Kozhikode
Ruby Rubber Works Ltd, Changonacherry

The Rubber Board, Kottayam

Thana
SmjLi P. KhM adhata. Mznon
Sami P. NiJiA.YANAN

8na 1»» P. Ir* (Alternate)

Smmi M. H. P atbl Synthetics and Chemicals Ltd, Bombay
8m P.R.Makalinoam (Alternate )

SsmxIL R.TsmiCA National Physical Laboratory (CSIR), New D»lhi



-bu)l\.)\_—‘o

NRL

NRL :

NRL

NRL

NRL :
NRL :
NRL :

NRL

Scope

CONTENTS

Foreword

Terminology ...
Method for Taking out Test Samples

Quality OF Reagents

METHODS OF TEST

:1 vADry Rubber Content

NRL :

2 i"ToTAL Solids

3

4
NRL :
NRL :
NRL :
NRL:
NRL :

5
7
8

9

11

CoAGULUM Content
Viscosity

Sludge Content ...
Density

T otal Alkalinity
KOH-Number

Mechanical Stability

: IOVAVOLATILE Fatty Acid Number
NRL :

NRL :

pPH Measurement

12 '"OTAL Nitrogen

13
14
15
16

T otal Copper
Total Iron
T otal M anganese

Total Ash

PAOZ



Indian Standard

METHODS OF TEST FOR
NATURAL RUBBER 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, p‘l
TOTAL NITROGEN, TOTAL COPPER, TOTAL IRON, TOTAL"
MANGANESE & TOTAL ASH

0. FOREWORD

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 important 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. Mechanical stability is one of the vital tests
for latex contents. It 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 nitrogenous,
compounds. Other determinations like ammonia content, pH and |,
alkalmity are with subtle significance nevertheless in vogue for their
indirect influence on other important determinations in testing of latex.
Viscosity measurement has a greater significance to synthetic rubber



Jlatex than natural rubber latex, for it reflects average particle size of
the latex.

0.4 In the formulation of this standard, due weightage has been given
"to international co-ordination among the standards and practices
prevailing in different countries. This has been met by basing this
standard on the following documents;

ISO/R 35-1957 Determination of the mechanical stability of latex.
International Organization for Standardization.

XSO/R 123-1959 Sampling of latex. International Organization for
Standardization,

ISO/R 124-1959 Determination oftotal solids of latex. International
Organization for Standardization.

ISO/R 125-1959 Determination of alkalinity of latex. International
Organization for Standardization.

ISO/R 126-1959 Determination of dry rubber content of latex.
International Organization for Standardization.

ISO/R 127-1959 Determination of KOH-number of latex.
International Organization for Standardization.

ISO/DR 616 Determination of nitrogen in latex. International
Oi'ganization for Standardization.

ISO/DR 618 Method for the determination of density of latex.
International Organization for Standardization.

ISO/DR 620 Determination of coaguJum content of latex.
International Organization for Standardization.

ISO/DR 621 Determination of pH of latex. International
Organization for Standardization.

ISO/DR 626 Determination of volatile fatty acid number of latex.
International Organization for Standardization.

ASTM D 1076-1964 Specification and tests for concentrated ammonia
preserved, creamed and centrifuged natural rubber latex.
American Society for Testing and M aterials.

0.5 At the time of finalizing this draft the Committee felt the need for
the inclusion of certain additional tests, such as determination of boric
acid and magnesium in latex. These additional tests will be published
at a later stage as Part Il of this standard.



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 importance, namely, Hevea brasiliensis latex. It covers,
definition of terms and test procedures for determining dry rubber
content (NRL : 1), total solids (NRL : 2), coagirium content (NRL :S),”
viscosity (NRL :4), sludge content (NRL ;5), density (NRL :6),
total alkalinity (NRL: 7), KOH-number (NRL :8), mechanical
acid number (NRL :10),

stability (NRL :9), volatile fatty
pYl (NRL : 11), total nitrogen (NRL : 12), total copper (NRL : 13),

total iron (NRL: 14), total manganese (NRL: 15), and total ash
(NRL : 16).

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

2.1 KOH-Number — Number of grams of KOH required to neutralize
the acids present in 100 g of the total solids in latex.

2.2 Latex — Colloidal aqueous dispersion of elastomer.

3. METHOD 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 withdrawl of sample for test. The procedure *
differs with the type of container and facilities available.

3.1 Apparatus — motor-driven stirrer.

3.1.1 A suitable type of stirrer for use in drum supplies consists of a"
collapsible two-bladed stainless steel propeller of 11 cm minimum dia-
meter when fully opened, mounted on a stainless steel shaft sufficiently
long for the propeller to be distant about one quarter the height of the
latex from the bottom of the drum. The stirrer is operated at a
minimum speed of 100 rpm if desired, two propellers may be used on
the same shaft, in which case the top one should meet the foregoing-
requirements as regards position. The shaft speed should give a brisk |,
turnover without creating a vortex. The part of the equipment

immersed in the latex should not contain copper.

AN
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321 Drum Supplies—The material shall be blended by -either
‘Method A *or *Method B

a) Method A — If 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.

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

If 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 motor-
driven stirrer so long as is necessary to disperse the cream.
Avoid excessive stirring and unnecessary exposure of the latex to
air.

3.2.11 Take out the sample without delay. Insert a clean, dry,
glass tube of 10 to 15 mm internal diameter 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. Repeat
the operation until sufficient latex is obtained for testing.

Note — Alternatively, a specially constructed metal sampling tube may b«
used, the bottom of which may be closed by remote control. No copper or brass
shall be used in any part of its construction. A suitable type of aamplmg device
is shown in Fig, 1.

3.2.2 Tank Supplies— Take three samples of similar volume, one
at the centre of the tank, another half way between the centre and the
bottom, and the third 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 sampler with a remotely operated removable top, or
other suitable sampling device that will accomplish the same results.
Blend the three samples thoroughly.

Note — If there isreason to suspect that stratification has occured, separate
samples, 75 mm from the top surface and 75 mm from the bottom of the tank,
are taken. If results from the top and bottom samples do not agree within one
percent total solids, the contents are thoroughly agitated until samplesobtained
do agree within this tolerance. After this has been accomphshed, th« sampling is
carried out as doaoribed in 3.2.2.



Fig. 1 Sampling Device with Remote Control

3.2.3 Bulk Supplies— Where samples arc to be drawn 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. QUALITY OF REAGENTS

4.1 Unless specified otherwise, pure chemicals and distilled water {see
IS : 1070-1960* ) shall be employed in tests.

Note — ‘Pure chomicals’ sKall moan chomical.s that do not contain impurities
which affect the result of analysis.

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

9
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DRY RUBBER CONTENT
(NRL:1)

1. SCOPE
1.1 This method is intended Tor the determination ofdry rubber content
of natural rubber latex of 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 of the latex is approximately adUisted to
20 perccnt and then it is coagulated with a suitable acid. The coa-

gulum is dried at constant temperature and weighed.

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

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

4. PROCEDURE
4.1 Duplicate delerminalion 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 water until the total solids
content of the latrx is about 20 jjcrcent. Add ui to 8 ml of acctic acid
per gram of sample, gently stiri mg over a prrioc of 5 min. Keep the
solution luulisturbed for about 15 min at a Icmpcralure a lilllc below
boiling. If the scrum remains milky, add about 0 5 ml of rcctilled spirit
per gram of the sample and gently stir. When the scrum is clear,
collect any small particles of coagulum by rubbing with the main bulk.
Wash the coagulum with running water or with at least six clinnges of
water until neutral to litmus, and reduce its thickness to less than
2 mm cither by hand roller or mechanical rollers. Dry the coagulum
ot a lemperature of approximately 70 £+ 2°C. Cool in a dcsiccator
and weign. Repeat drying operation until the loss in weight is less than

1 mg.

No t k Frwihly pronorvml hUox_ nmy_ . bo «o»Ku)n((uI wllli Ofl puroaiii
aoolio Acid by gliding up to )5 ml uCtwrid por jjruin of mvmplo.

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

tHpociflcation for roollflod uplrll (rrviseil).
10



5.1 Calculate the dry rubber content (DRC ) of 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 tr A clifToronoo of 0*2 peroent belweon the reaulta of duplio»t« dtUrmuU
nations on the aumplo {mnob ooniidered HIgniflount.



TOTAL SOLIDS
(NRL:2)

1. SCOPE - -
1.1 This method is intended for the determination oftotal solids content

of natural rubber latex of Hevea brasiliensisy uncompounded 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 at 70 to 100@C and weighed.

3. APPARATUS

3.1 Air Oven—a vented air oven, to maintain uniform temperature,
in the range of 70 to 125°C.
3.2 Container for Weighing — A light, substantially horizontal, flat
bottomed open vessel of about 60 mm diameter and provided with a
suitable covcr for use when weighing. This shall be made of non-
volatile inert material.

4. PROCEDURE
4.1 Carry out determinations in duplicate on each sample.
4.2 Weigh approximately 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 of the dish.
Dry the test portion in the vented air oven at a temperature 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 temperature between 70®G and 85°C, or during
a period of 15 minutes for temperatures between 85°C apd 100°C.

drj,irl]\éot*—Few drops of /s<?propyl alcohol ma3* be used to facilitate
5. CALCULATION
5.1 Calculate total solids ( TS ) of the sample as follows:

TS, percent by weight = ~  x 100

*

where
I~ weightin g ofdried film, and
fy, = weight in g of the sample taicen for the test

on



COAGULUM CONTENT
(NRL:3)

1. SCOPE

1.1 This method is intended for the determination of coagulum content
of natural rubber latex of Hevea brasiliensis, uncompoundcd and
unvulcanized, and subjected to some type of 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 material retained on a test sieve with apertures
0-18 =b 002 mm under the conditions of the test. It comprises piece*
of rubber coagulum, latex skin and coarse foreign matter.

3. OUTLINE OF THE METHOD

3.1 A known quantity of latex is diluted with a known volume of
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 micron IS Sieve (see IS ; 460-1962* ).

Note — The aperture of BS Sieve 85 and ASTM Sieve 80 (also known aj
177  US Standard Sieve ) are within the limits laid down for the specified IS test
sieve and /nay, therefore be used as 125-micron IS Sieve.

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

6. PROCEDURE

6.1 Clean the gauze by immersion for two minutes in boiling nitric acid.
Wash the gauze with water and dry in an oven dt 98 to 100°C for
30 minutes and weigh. Repeat the drying procedure for periods of
15 minutes until the change in weight is less than I mg. Weigh 200 g
of the well stirred sample into a 600-ml beaker with spout. Add 200 ml
ofsoap solution and thoroughly mix. Filter the mixture through the
clean, dry gauze which has been previously weighed, and firmly clamped

*Specification for test sieves (revised).
fSpeoiflcation for intrio aoid. ( Since revised),



between the rings. Wash the residue on the gauze with soap solution
until it is free from latex and then with water until the washings are
neutral to litmus. Carefully remove the gauze containing the wet solid
matter and swab the bottom side with filter paper. Dry at 98 to 100®G
until the change in weight is less than 1 mg during 15 minutes drying.

7. CALCULATION

7.1 Subtract the original weight of gauze to obtain the weight of
coagulum. Report the result as a percentage of coagulum content on
the total solids content of the latex or as a percentage of the weight of
latex, calculated as follows:

Coagulum content, (expressed as

percent of total solids) = IVt)>(( 1I_OSOOO

or

Coagulum content, (expressed as ur * lAn
percent of weight of latex )

where
fVi = weight in g of coagulum and foreign matter,
= weight in g of latex sample, and
TS ~ percent of total solids.

7.2 The r-eport shall state whether the resultisquoted as a percentaee of
total solids ( T5) content or of latex weight.

77.1 In cither case, the total solids ( T S) content of the latex shall
be given.

N otk — Some Ifttiooi will not tolerat* poUwium oleate Mlutlon wifh/.nfc

Thm known. ch.d .. for dilut-



VISCOSITY
(NRL:4)

1. SCOPE

1.1 This method is intended for the determination of viscosity of natural
rubber latex of Hevea brasiliensis, uncompounded

and subjected to some type of concentration process other than neat
concentration and which may contain preservatives.

2. OUTLINE OF THE METHOD

2 1 This method consists of measuring the rate of efflux of the liquid to
be tested through a capillary tube of known length and known radius

under two known pressure heads. The limiting coefficient of viscosity

is calculated from these data and is expressed in centipoises at I!

3. APPARATUS

3.1 The apparatus, shown in Fig. 1, consists of two parts, a glass tube
80 cm in length and 1*2 cm in inside diameter, and a capillary glass tube
10 cm in length with an internal radius of 0*070 + 0*004 cm.

iV/i, M2*M3 and Af4, on the large glass tube, as shown in Fig. i, sha‘l be
so placed that the volume included between and A is 10 di 0 05 ml,
and an equal volume between A3 and The mid-points ol the
intervals A/* and A3 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. It shall be adjusted so that
the upper end of the capillary is at a distance of 20 cm below the mid-
point of section A3 A4 and 55 cm below the mid-point of section A/i A/2.

4. CALIBRATION OF CAPILLARY

4.1 Clean the capillary with chromic acid solution, wash with water,
and finally dry. Clamp the capillary in a nearly horizontal position and
slowly pipette clean mercury into the upper end until it just flows out at
the lower end. Scrape off the protruding meniscus by means of a
spatula, and then hold the spatula tightly against the capillary, and
withdraw the pipette so that the capillary is completely filled with
mercury. Likewise scrape off the meniscus protruding from the upper
end. Empty the mercury contained in the capillary into a weighing
bottle and weigh. Duplicate determinations should agree within
0*1 perccnt. Determine the length of the capillary by means of
callipers or travelling microscope to the nearest 0‘1cm. Calculate the
radius of the capillary as follows:

w
wlD
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ACAPILLARY WITH
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All dimen«ioni in oentimetrM.

1 Viscosity Test Apparatus



where
R = radius of capillary in centimetres,
1V = weight of mercury contained when the capillary is full,

L — length of capillary in centimetres, and
D — density of mercury at temperature of measurement.

N ote—It is of great importance that the capillary be of uniform bor®
throughout its length. This may be cheeked as follows, with the aid of a
microscope having a travelling stage:

Place enough mercury in the clean capillary to fill it about half full.
Measure the length of the mercury column in a random position in the tub«
by monns of the microscope. Then tilt the tube so as to shift the position of
the column of mercury to another section of the tube, taking care not to lose
any Mercury, and again measure its length. Repeat this several times. The
lengt™i of t)»o thread of mercury should not vary from place to place by more

than 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 temperature 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
If 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
as follows:

where

n'fpip turn is

limiting coefficient of viscosity in centipoises at 25°C

\ - 0-02(25 - T)]

limiting coefficient of viscosity in centipoises at 25 C;
limiting coefficient of viscosity in centipoises at
temperature, T; and

temperature of the latex in °C, at the time of measure-
ment.

calculated as follows:

d{h,-h")X 100

-------------- 8LK
time in seconds for mcniscus to pass through intervals
MiMz and respectively;

radius of capillary in centimrtrcs;

acceleratioa due to gravity ccntimctres per second;
density of latex in grams ])Ci *nillilitrc;

heights in centimetres of i.iid-poj'-(.i; of intervals

MyMiSindM A/j, abovebotluir. .tpillary,rcui rfv< ly;
length of capillary in centimcu es, un-'f
volume in rrilllilities of each c¢f the n\ . ml- .

and



SLUDGE CONTENT
(NRL:5)

1.1 This method is intended for the determination of sludge content of
natural rubber latex of Hevea brasiliensisy 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 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 Mixture — Prepare the mixture with the following:
Amin{»nia hydroxide, sp gr 0 93 28 ml
Denatured alcohol {"see IS ; 324-1959* or 946 ml
rectified spirit ( see IS : 323-1959f )
W ater 2810 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 at approximately 2300 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 formation of a surface skin. As the
creaming is considerable, scoop off most of 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 supernatant latex to
approximately 1cm above liie top of the sludge. Fill the tubes to tl)e
top with tlic amnionia-alcohol mixture, and balance them in pairs.
Recentiifiii~c at approximately 2300 rpm for 25 min. Again pipette ofl’
the supernatant liquid to approximately 1 cm above the top of the
sludge. Repeat this proceduie until the supernatant solution is clear
after centrifuging. After the final centrifuging, drain the tubes to the
1-cm mark and transfer the lesidues to tared 150-ml heat-resistant

#Specification for ordinary denatured spirit ( revised).
for reohfieil spirit (revised).



beakers using a rubber policeman and wash-bottle containing some of
Jhe ammonif-akohol mixture. Evaporate on a hot plate to a low level,

complete the drying at 70 = 2°G, and weigh.
' 51,1 The weight of the dried residues run in duplicate shall agree
within 1 mg.

6. CALCULATION
6.1 Calculate the sludge content as follows:

W
Sludge content, percent by weight = x 100

where
¢= weight in g of the dried residue, and

= weight in g of the sample.



DENSITY
(NRL:6)

1. SCOPE

1.1 This method is intended for the determination of density of natural
rubber latex of Hevea brasiliensisy uncompounded 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 — The mass divided by the volume at a stated temperature.
The units shall be stated.

3. OUTLINE OF THE METHOD

3.1 The density of latex is determined by density bottle method and the
result is expressed as g/ml at a definite temperature, A correction is
applied, if the temperature of bulk of the latex differs from the

temperature of sample taken for density determination.

4. APPARATUS
4.1 Balance — to weigh accurately to the nearest 0*001 g.

4.2 Constant Temperature Bath — Accurate to within 0'2"C and
adjustable to a temperature above or below room temperature.

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 2~ of at least 200 ml capacity, each fitted with a
rubber stopper, a short glass inlet tube with a rubber blowing ball at
the externa! end and a glass outlet tube reaching nearly to the bottom

of the flask.

5. PROCEDURE

5,1 Adjust the temperature of the constant temperature bath to the
desired temperature. Stir the sample of latex gently withoutintroducing
air bubbles. Fill one of the conical flasks with a suitable amount of the
latex and place in the bath. Partly fill the second conical flask likewise
with freshly boiled water and place in the bath. Weigh the clean and
dry density bottle to the nearest 0*001 g and immerse 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
temperature of the constant temperature 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 latex'from 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 bX 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:

D= X

where

the weiglit in g of latex in the density bottle,

or water at the bath temperature in g/ml.

the weight in g of water in the density bottle.

Mw

‘he sample tubes

dfffi/s‘frvVrrTha?‘o?\he‘t
> "PPly a correction by

calculation using Table 1;
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IS : 3708 (Part 1) - 1966 (NRL:6]

where
= density of latex,
A = density measured at temperature of test,
B
ona"tcx.'and“°"™ temperature of .es, and

laTex a



TOTAL ALKALINITY
(NRL:7)

1. SCOPE

1.1 This method is intended for the determination of total alkalinity of
natural rubber latex of Heyea brasiHensis, uncompoundcd 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 A known quantity of latex, in presence of a non-ionic or anionic
emtilsion stabilizer {pH 5’2 to 6*8 ), is titrated against standard acid
using a suitable indicator or determined electrometrically.

3. APPARATUS
3.1 pH Meter — pH meter fitted with glass electrodc.

Weiehins Bottle

4. REAGENTS

4.1 Emulsion Stabilizer — 5 percent aqueous solution of non-ionic or
suitable anionic emulsion stabilizer, having a pH value of 5%2 to 6*8,
which is the value taken for the titration end-point.

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

. 4.3 Indicator Solution — methyl red or bromothymol blue (see IS :2263-

1962t).

5. PROCEDURE

5.1 Take between 5and 10 g of the well mixed sample in a weighing
bottle fitted with a stopper. Weigh to the nearest 0*01 g. To a 600 ml
squat beaker add 200 ml of water. Mix with the water 10 ml of non-
ionic or suitable anionic emulsion stabilizer. Stir the water with a glass
rod to distribute the stabilizer. Pour the latex into the beaker from the
weighing bottle, restopper the bottle and reweigh to obtain the weight
of latex added by difference. Stir to distribute the latex in the stabilizer
solution. The contents are titrated with sulphuric acid or hydrochloric
acid. If methyl red is used as indicator, the colour change to pink will

*SpeoLfioation for sulphuric acid ( revised).
tSp«cifio«tion for hydrochloric ocid (revised).
"M«thoda of preparation of indicator solutions for voluxa*tric analyiia.



occur »t M.'pH T&Ilue of approximately 5'2. Ifbromothymol blue is uicd,
colour change to yellow will occur at a pH value of approximately

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

Kotb— TIm obj*ei of tfi* «tebfliattr is to pravent ooMnlaiion of ib« Utez on
edditkm of ACtd.

C. CALCULATION

U Alkalinity, in milli-equivalents
per 100 g of water in the Utex = (100-rn) X K/'\

where
TS — total solids, percent, in test portion;
N — normality of acid;
V — millilitres of acid used; and
w weight of test portion in g.

Where the alkali is only ammonia, the alkalinity may be expressed
as grams of ammonia (NH,) per 100 g of water in the latex as follows:

) N T™M AT
Alkahnity, pcroent, NH, = ~ J( 90_I|’%)
In all cases, the criterion of the end point shall be stated ia the
report.



KOH-NUMBER
(NHL:S)

1.1 This method is intended for the determination of KOH-number of

Anatural 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 of 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 Half Cell — A calomel electrode is recommended.
d) Mechanical Stirrer — equipped with glass paddle.

“5. REAGENTS

5.1 Formaldehyde Solution (5 Percent, Acii Fr«e) — This solution
is prepared by diluting concentrated formaldehyde of pharmacopoeia
guaranteed purity to 5 percent strength by adding six times its volume
of water and neutralizing with 01 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. If the strength of the solution is less than 4*5 percent, the oaloulated
emount of concentrated formaldehyde should be added to bring it to 5
percent. (180 g of formaldehyde are equivalent to 68 g ammonia.)



57 Potftssiam Hydroxide Solution — 0*5 N; carbonatc free.

5.2.1"To ensure that the solution is reasonably free from carbonate,
the procedure given in 5.2.1.1 to 5.2.1.3 is recommended,

5.2.1.1 Firstprepare a fairly concentrated solution of approximately
known strength. For this purpose, hold each stick of pure potassium
hydroxide by means of clean stainless steel tongs and rinse rapidly in a
stream of freshly boiled and cooled water. Add bulk of boiled water
immediately until approximately the required quantity has been added.
If there is reason to suspcct that more than traces of carbonate are
present, treat a small quantity of the solution, say 10 ml, with 10 percent
barium chloride» solution. Ignore, if a very slight precipitate appears.
If carbonate is definitely present® add 10 percent barium chloride solution
until no further precipitate occurs and then add calculated amount of
barium chloride solution to the main bulk solution of potassium
hydroxide to precipitate all the carbonate. Then retest the bulk solu-
tion for carbonate and also for excess of barium. If the latter is present,
remove it by adding 10 percent potassium sulphate solution dropwise.
Before dilution of the bulk solution, allow the precipitate to settle and
decant off the clear supernatant liquid. Spare the potassium hydroxide
solution in wax-lined or polyethylene bottles.

5.2.1.2 For dilution, freshly boiled and cooled water shall be used.

5.2.1.3 Solutions which have to be stored shall be kept in air-
tight bottles.

6. PROCEDUKE

6.1 The pH meter is standardized with a buffer of known pH about 9.
A suitable buffer is 0*06 N solution of sodium borate (pH = 9*18 at
27 = 2°C).

6.2 Weigh a portion of latex of known solids content and alkalinity,
containing approximately 50 g of solids accurately into a 400 ml beaker.
Adjust the ammonia content to 0’5 percent calculated on the water
phase by adding five percent formaldehyde solution (1ml = 0*0189 ¢
NHj), while stirring. Add enough boiled and cooled water to dilute
the latex to about 30 percent solids. Insert the electrodes and add
slowly 5 ml of 0*5 N potassium hydroxide, while stirring the solution
slowly with a glass paddle. Record the reading of the pH meter.
Continue additions of 1 ml increments of 0'5 N potassium hydroxide
solution stirring at the same time. Record the pH after each addition.
To keep electYical conditions constant, do not turn off the stirrer until
the titration is finished. The end-point of the titration is the point of
inflection of the pH-ml potassium hydroxide titration curve. At.this
point, the slope of the curve, that is, the first differential, reaches a



maximum and the second differential changes from a positive to a
negative value. The end-point may be calculated with reasonable
accuracy from the second differential, assuming that 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 interval involved.

Note — Careful earthing of the pK meter and of the motor (should one be
used to drive the glass stirrer) ,is necessary to prevent the wandering of
the released galvanometer needle about its zero polnt» due to external electric*!
and electrostatic interferences.

7. CALCULATION
7.1 Calculate the KOH-number as follows:

S 6
V—

KOH E) - ViR
-number = —TS X
where
K = ml of standard potassium hydroxide solution,
N — normality ofstandard potassium hydroxide solution,
TS = percentage of total solids, and

Iv.— weight in grams of the sample.



MECHANICAL STABILITY
(NRL:-9)

1. SCOPE

1.1 Thismethod isintended for the determination of mechanical stability
of natural rubber latex of Hevea brasiliensis, uncompounded‘and un
vulcanized, and subjected to some type of concentration process othe
than heat concentration and which may contain preservatives.

2. OUTLINE OF THE METHOD

2.1 Latex is stirred at a high speed'and the time required to produci
obvious signs of clouing isrecorded as a measure of mechanical stabihty

3. APPARATUS

3,0The appaiatus shall consist of the following.

3 1 Container —a latex container consisting of a flat-bottomec
cvlindrical vessel 127 mm high and having an inside diameter of j6 mn
to 60 mm. The inner surface shall be smooth, and a transparen
container is preferred. . .

2 Stirrine Device — The stirring device consists of a vertical stainles;
steel shaft 152 cm long and tapering to 6*35 mm at its lower end, when
a horizontal smooth stainless steel disk 21 + mm in diameter anc
1-55 + 0-05 mm thick is attached by means of a threaded stud at th<
exact centre of the disk.

3 3 Holding Device — An arrangement, for holding tli"e latex containei
so that the axis of the rotating shaft is concentric with that of the late:
contaiticr and the bottom of the stirring disk, is 12*5 + 25 mmfiom th<
bottom inside of the latex container.

-A The apparatus is designed to maintain a stirring Speed of 140" rev
mtn £2X ev/min throu>out the test ~ e speed should be checkec
while a test is in progress. At this speed the shaft shall not run mort
than 025 mm out of true.

4. REAGENT
4 1 Dilute Ammonia — 1*6 percent ammonia.
cr 4.2 Stainless Steel Sieves — 150-micron IS Sieve or 180-micron IS Sievt

fsee IS : 460-1962* ).
— The aoertures of BS Sieves 100 or 85, and ASTiIM Sieves 100 or 8(
? aa 149 M or 177 M-US Standard Sieves ) are within the limits Uh
forThe neve- and may. therefore, be used a, 150-mi.ron o,

180-micron IS Sives,



5. PROCEDURE
5.1 Dilute the latex with dilute ammonia to + hours" we’igh

in the container.

5111, ...c ,fI»P,.c. e

e or.h. =4
6.1 In reporting the result join 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.The two methods of distillation described in this test arc identical
in principle but differ in scale. Method A, in which the distillation is
performed in a microchemical distillation apparatus of specified design,
is preferred because it may be completed in a shorter time than
Method B and is more convenient for serial analysis. The micro-
chemical distillation apparatus of Method A shall be not less efficient
than the apparatus described (Markham still) and it is important to
note that some microchemical stills which have been designed primarily
for the distillation ofammonia have not the high efficiency necessary
for the distillation of volatile fatty acids. Method B, which requires
only conventional chemical laboratoiy equipment, will be the method

of choice when a microchcmical apparatus suitable for carrvine out
Method A is not available.

1. SCOPE

1.1 This method is intended for the determination of volatile fatty acid
number of natural rubber latex of Hevea hrasiliensis, uncompounded
and unvulcanized, and subjected to some .type of concentration process
other than the heat concentration and which may contain preservatives.

2. TERMINOLOGY
2.0 For the purpose of this test, the followinR definition shall apply.
2.1 Volatile F.tty Acid Number (K F.4)-The number of grams of
potassium hydroxide equivalent to the volatile fatty acids in latex
containing 100 g of total solids,

N ote — If substftnoeB hftvo beon added to the latox which will produce vola

lie acida on acidifioation with Bulphuric acid, the volatile fatty acid number will
he high and will not reproBent the volatile fatty acid content Jthout con-oct'oT

3. OUTLINE OF THE METHOD

3.1 In this method of-tcst, the volatile acids (mainly acetic acid »
present in lubbcr latex are determined by steam-distilling rubber-free
latex scrum and csumatmg by acidimetric titrationTthe total amount of

volatile acids distilled eaher by a semi-micro method given in 5 or a
micro method given in 6. NAroa

4. REAGENTS

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



4.2 Sulphuric Acid Dilute — approximately 50 percent {wjw) aqueous
solution.

4.3 Standard Barium Hydroxide Solution -
is standardized by
Stored.

001 toO n
titration with potassium hydrogen f
It is transferred to a burctie in the absence of carbon dioxide.

4 4 Indicator — The

indicators bromothymol blue or phenolphthalem
My be used

Biomothymol blue shall be used as O'5S percent so ution
of the indicator in water and phenolphthalem shall be used as 0 5 per-
cent solution in a mixture of equal volumes of ethanol and watei.

4.5 Antifoaming Agent — siliconc type.

5. SEMI-MICRO METHOD (METHOD A)

51 Apparatus — a stcam-jacketed distillation apparatus (Markham still)
conforming essentially to Fig. 1. As an alternative to the one-piece
apparatus illustrated, a ground glass jouit may be inserted between the
tlistillalion vessel and the condenscr.

5.2 Procedure — Weigh about 50 g to the nearest O'1g of latex of known
dry lubbcrand total solidscontentiiuo a beaker. Add 50 ml ofammonium
sulphate solution and swirl the mixture waiming over a water-bath until

the latex thickens and coajfulates. Allow the beaker containing the
coa<?ulum to stand on the water-bath for a further 10 to 15 minutes,
Preis the scrum out of the coagulum by kneading with a glass rod or
pestle and filter through a dry filter. Transfer 25 ml of the hltered
scrum to a dry 50 ml conical flask and acidify with 5 ml of dilute
sulphuric acid. Introduce 10 ml of the acidified serum by pipette with
steam passing through the outer jacket of the apparatus (steam outlet
open ) into the inner tube. Add one drop of a suitable siliconc foaming
a<”ent. Place a 150 ml conical flask under the tip of the condenser to
receive the distillate. Close the steam outlet partly to divert steam
into the inner tube. Pass steam gently at first, then close the steam
outlet fully and continue distillation at a rate of approximately 30 ml
per hour until 100 ml of distillate collects. Aerate the distillate
by passing through it a stream of carbon dioxide-free air at a rate of
200 to 300 Ml per minute for approximately 3 minutes and titrate with

barium hydroxide. Run a blank test by substituting 20 ml of water for the
50 g of concentrated latex.

X0oTK__Tho scrum roquirecl for tho distillation is prepared by treatment of
latex with a non-volatile coagulant. Tho selected eonsulant is ammonium
sulphate because it induces a slow regular type of cuttgulution when a<lded
to latex, imliko acid coagulants which form local clots instantaneously. W ith
nininoniuin sulphuto, oven distribution of coagulant throughout tho latex may be



gelling. C Moroovor, since ammonium
proteins by precipitation, its use precludes the possi-
distillate of volatile products derived

6X hnr2er«r7iviilt
bmtv oftrrn

from thf H
« K u" ® during distillation. By contrast, acids, such as
Phoshphonc do not precipitate seriyn proteins completely and
« phlrhotu% “S " ««PPlemented by a specific protein precipitant, such*
steam inlet 9 TO 10 OD, 15 TO 17 00.

WALL THICKNESS

WALL THICKNESS 0*75 TO 1-25
1'5 TO 2-0

STOPPER ROD,? TO 87
29 TO 32 00*
WALL THICKNESS

1-0 TO 15

GROUND GLASS JOINT

All dimensions in millimetrea.

Fio. 1 M™Markham Still for Semi-micro D istillation



53 ClcuUtion-Thc volatile fatty acid (yFA ) number is calculated
as follows;

51 X VX KrSO + (100- DRQW imP]
(V] =7 N — 25X Xrs XJ

where
N

normality of the barium hydroxide solution;
\Y

final volume of barium hydroxide solution required to
neutrLize 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
= 1-02for any latex except heat concentrated latex; and
= percentage total solids in the latex.
SX\ Calculate VFA as a percentage of the aqueous phase as follows:

VFA x TS
VFA (aqueous phase ) = "lIOO" TS

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

a1 't s than
10 percent of the actual VFA number where the VFA number is greatei
than 010 unit.

6 MACRO METHOD (METHOD B)

6 ) Apparatus — a bteam-di.tillation apparatus with a long-nccked
500-ml rent.i Risk, a long condenser fitted with ground glass joints.
The apparatus doc? not include a steam trap.

62 Procedure - Weigh about 100 g to the neaiest 02 gof lLatex of
known dry iubber and total solids contcnt into a beaker. Add 100 ml
of ammonium sulphate solution and swirl the

water-bath until the latex thickens and coagulates r ' °f. rtherfo”o

beaker containing the coagulum on the water-bath for a fmther 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
frAm Jhe steL-dis.illation 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 air over the liquid in the flaslc. Rc-connect the ccntre flasic 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 appioxlmately 10 minutes. Then
steam distil at a rate of approximately 30 ml per hour and at
approximately constant volume by reducing the flame under the centrc
flask and increasing the steam supply. Collect 250 ml of distillate.
Acerate the distillate by passing through it a stream of carbon dioxide-
free air at a rate of 200 to 300 ml per minute for approximately 3 minutes
and titrate with 0 02 N barium hydroxide.
N ote— Tiio sorum roqutrotl for tho distillation is proparod by ti-ofttmont of
Ifttox with a non-volatilo coftgulant. Tho soloclod congulont is ftinmoniuin
Bulphnto boomiso it inducos a hlow rog;»lar typo of couguhvtion whon nddod
to latex, unliko arid coagulants winrh form local clots iiistuntanooiisly. With
ammonium sulphalo, ovon distribution of cougulunt throughout tho lutox may bo
onflurod I)cforo tho onset of thick»>iniig or gelling. Moi'oover, since ammonium
Bulphnte effectively removos protoiim by j>rocipjtaU4)n, its use prechnlofl tho
possibility of error duo to tho ProHONOO in the dirttillalo of volutilo produclH derived
from tho decomposition of proloins during <listillution. By contra8t, aoid”, such as
Hulphxirio or phosphoric, do not precipitate serum proloins completely und, »fused
as coagulants, sliall be supplemented by a specific proloin procipilant such
os phosphotungstic acid.
6.3 Calculation — Calculate the volatile fatty acid {VFA) number as
follows;

vfa = y. N xv [x'm 4- (iQO- pro wim d]
50 x x+ TS
where

N — normality 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
TS = 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 number between duplicate determinations
on the same sample is not considered significant, if it is less than 0*01
unit where the actual VFA number is 0°10 unit or less, or if it is less than
10 percent of the actual VFA number where the VFA number is ereater
than O’lO unit.



IH MEASUREMENT
(NRL: 11)

1. SCOPE

11 This method is intended for the determination 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 determined electrometrically by a pH meter fitted
with glass elcctrode.

3. APPARATUS

3.1 Any pH meter dependent onelectrometric 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 Calibrate the pH meter. Take any convenient size of sample and
adjust the temperature to a range of 27 di 2°C by mildly agitating the
sample-container in a water bath at a suitable temperature. Determine
the pH.

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



TOTAL NITROGEN
(NRL: 12)

1. SCOPE

1.1 This method is intended for the determination of total 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 determined 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 titrated 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 automatic 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 Mixture— Prepare a finely-divided and intimate 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 Mixed Indicator Solution—0‘1 g of methyl red and 005 g of
methylene blue in 100 ml of ethanol.

Note — This indicfttor may 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 determination of total 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 of the blended rubber
into a clean dry micro-Kjeldahl flask. Add approximately 0*65 g of the
catalyst mixture and 3*0 ml of concentrated sulphuric acid. Boil gently.
Boil for about halfan hour after the digest has become a clear green
colour with no yellow tint.

5.1.1 Standard Distillation Procedure {Reference Method)— From a
semi-micro burette, run 5ml or appropriately less of standard sulphuric
acid into the steamed-out receiver of 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 at such a rate that the final volume of solution in the receiver
is about 30 ml. If necessary, during distillation add more standard
sulphuric acid to maintain 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. Titrate the residual acid with standard sodium
hydroxide using the 5 ml burette.

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

5.1.2 Alternative Procedure Using Boric Acid— 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 Passsteam from the generating flask through the distillatkj”



flask for four minutes and then lower the reviver until the tip of the
condenser is well above the level of the acif Continue d.st.ll.ng for one
minute and then wash the end with water into the distillate. The final
volume of solution in the receiver shall be between 30 and 35 ml.

Immediately titrate 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.



TOTAL COPPER
(NRL :13)

0. general wmwwht of copper in the rubber.
0.1 The metho lo

d mc compounds of copper may not be harm -
W hUeitisrccognizedthatsome com”"”? generally accepted means of
ful to rubber, there are

degradation of the rubber.

complex formed

solution of dicthyldithiocarbamate to
is then shaken with a ch””o

optical density of this solution is
m ersu”e'fpTotoScrC w hich isproportional to the concentration of

copper.

L'phot*eSS Absorptiometer-filter-photometer or spectophoto-

meter.
3.2Silica crucibles - 50 or 80 m1 capacity.

4. REAGENTS

HytlSridd-N ilJu?” M ix.ur.-Thec following are mixed

‘“Nrvoiumes of hydrochloric acid (
1 volume of nitric acid (SE€ 1S .264-1950t), ana
3 volumes of water.

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



4.3 Citric Acid Solution — Fifty grams of solid citric add are dissolved in
100 ml of water.

4.4 Ammonia Solution — 20 percent (wjw).

4.5 Litmus Paper

4.6 Zinc Diethylditliiocarbamate Reagent—one gram of solid zinc
diethyldithiocarbamate is dissolved in 1 litre of chloroform. If zinc

diethyldithiocarbamate is not available, the reagent may be prepared
as follows:

One gram of'sodium diethyldithiocarbamate is dissolved in water to
which 2 g of zincsulphate 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 at least six months.

4.7 Sodium Sulphate, Anhydrous

4.8 Standard Copper Solution — 0*393 g of coppcr sulphate pentahydrate
(CuSo04,5H,0 ) ISweighed into a small beaker and dissolved in water.
To this 3 ml of concentrated sulphuric acid are added. The solution is
transferred to a 1000-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 OOl mg Cu
per mldand shall be freshly prepared from the stock solution when
require

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 NRL;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 presentlng
the cylinder end-on to the rolls. 6

>nr. nn £ P N

nearest g?ng‘and4 ﬁ}m in a sihca crucible cont!ﬁ%matc fum fuilghe
magnesium ox.de d.stributed over the base and partly on the top of The
cruc.b e. Support the cruc.ble in ahole, cutin an ashestos board, so

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



transoarcnt silica cruclblc having dean unctchcd walls.
crucible with its contents in a furnacc at 550 =+ . Stfna
The furnace door should not be opened during the fiist hour. » *art a
»1an« determination also using a similar filter paper and cruc”le, and
henceforth treat identically test and blank determinations. When all

the carbon is oxidized, remove the crucible and allow it to cool.

5.3 Moisten the contents of the crucible with 0*5to 1ml water, then add
10 ml of dilute hydrochloric acid-nitric acid mixture and cover the
cruciblc, with a glass, and heat on a steam bath for 30-60 minutes.
Wash the contents of the crucible into a small beaker or flask, add 3 ml
of citric acid solution and then add ammonia solution dropwise until the
solution is just alkaline to litmus paper. Cool the solution by immersion
in running water, or otherwise transfer to a separating funnel and add
a further 2 ml of ammonia solution, and then dilute to about 40 ml
with water. Pipette out 25 ml of zinc diethyldithiocarbamate
reagent into the solution and shake for 2 minutes. After separation,
draw the chloroform layer immediately into a stoppered flask containing
about 0*1 g anhydrous sodium sulphate. |If turbidity persists after
standing for about 30 minutes, make further small additions ofanhydrous
sodium sulphate until the solution becomes clear.

5,4 Photometric Measurement of Colour — Decant the chloroform solution
through a plug of glass wool, or a small filter paper, into the cell of a
photoelectric absorptiometer and measure the optical density at
approximately 435 m/*~ Correct 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 instrument, obtain the con-
centration of copper in the test solution.

5.4,1 Prepare a calibration curve as follows.

54,11 Make up a series of standard solutions each containing,’ if
the magnesium oxide method of ashing is used, 0*1 g magnesium oxide
dissolved in'10 ml dilute hydrochloric acid-nitric acid mixture. To these
solutions, add portions of the standard copper solution ranging from
1to 10 ml, followed by 5ml of citric acid solution and 2 ml excess of
ammonia solution. Ifthe rubber was wrapped 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 without added coppcr. Dilute the solutions
to 40 ml with water, extract with 25 ml zinc diethyldithiocarbamate
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.

Note — Tho calibration curve ahould bo chorked as nocoa«ary do]>ending
on local oonclitionR and on tho tyi>o of instruntonl| xxucd.

Place the
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total iron

(NRL: 14)

1. SCOPE

11 This method is intended for the determination of total iron content
of'natuial rubber \“itex'L"Hevea brasiliensis,/*mcornponndcd and

unvulcanizced, aai<lsubjectcd to some type of concentration pfoccss other
tlianlhea”Jiceutration and which may contain preservatives.

2. OUTLINE OF THE METHOD

21 After removal of the organic matter by dry ashing, the iron is
reactcd with o-phenanthroline and is determined absovptiometrically.
3. APPARATUS

3.1 PhotoelccUic Absorptiomcter — filter photometer 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 otr — If this buffor solution gives highly coloured roforei-jce Rolutions, altor-
nativo buffor BolutionH may bo prepared by dissolving 00 g of sodium hydroxide or
80 g of anhydrous sodium oarbonuto in 200 ml of water, adding 180 ml of glariol
Mooiic ftcid ( Rp «r = 105), and diluting 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 05 g of o-phenanthroline
monohydrate in hot water and dilute to 500 ml.

4.5 Standard Iron Solution (1 ml = 01 mg Fe) —Dissolve 0’702 1 g of
ferrous ammonium sulphate [Fe(NH4), S04-6H20] in water in a
1000-ml volumetric flask. Add three millilitres of concentrated hydro-

chloiic acid (sp gr MO) and dilute to the mark with water. This
Asolution should remain stable for at least a month.
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«

46 St.nd.rd Iron Working Solution (1ml = 001 Fe) - Talce 10 ml of
the standard iron solution, transfer it to a 100 ml volumetric flask and
dilute with water to the mark. Carry out dilution just before use,

5. PROCEDURE

5.1 For the determination of iron in latex, prepare a specimen of the
total solids, according to the method described under determination of
total solids (see NRL :2). Blend the rubber so obtained 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.

5.2 Weigh accurately about 10 g of the sample* prepared as above.
Place in a silica or porcelain unetched crucible and support the cruciblc
in a hole, cut in an asbestos' board, so that about two-thirds of the
crucible project below the asbestos. Heat gently with a small gas flame
until a dry carbonaceous residue remains and then transfer the crucible
to a muffle furnace at a temperature of 550 + 25°C. When all the
carbon has been Oxidized, remove the crucible and allow it to cool.

5.3 Alternatively wrap the weighed sample in a piece of ashless filter
paper about 15 cm in diameter and place lit the crucible. Place the
crucible and contents in a furnace at 550 * 25°C and' close the door.
The furnace door should not be opened for at least 1 hour while
inflammable vapours are evolved. Start a blank determination using a
similar filter paper and crucible, and ffeat identically henceforth as in
the case of determinations with the sample. When all the carbon is
oxidized, remove the crucible and allow it to cool.

5.4 Add 5 ml of hydrochloric acid* and 5 ml of water to the crucible
and digest the mixture on a steam plate for 30 to 60 minutes. |If the
solution has a deep yellow colour, indicating the presence of much iron,
add 5 ml more of hydrochloric acid and continue the digestion for
30 minutes more. Filter the solution through a sintered glass pad,
collect the filtrate in a 50 ml volumetric flask and dilute to the mark.

5.4.1 Transfer an aliquot containing not more than 2 ml of hydro-
chloric acid to a 50 ml volumetric flask. Add 10 ml of the buffer solu-

tioln,t_then 1ml of hydroxylamine solution, and 10 ml of o-phenanthrolinc
solution.

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

5.5 After 10 minutes, carry out the photometric measurement at about
510 m/t. Correctthe reading by subtracting the value for the optical
density of the blank solution, and obtain from the corrected readine and
the caVibration curve for the instrument, the concentration of iron in the



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

entire specimen.
7' ".5.1 Prepare a calibration curve as follows.

Y «0 AO-ml volumetric flasksj 0> 0 5°
! Introduce into alutlon. To each add™ liml of
5- 10- 15; 20 ml of standard iron working hvdroxylamine solu-
hV M ‘oric acid 10 ml "bite wUh'water to the’
tion and 10 ml °f »trcal density of each standard,
mark. After 10 m nutes. "fi7'"naiurby subtracting the value

conditions and on the type of instrument used.



TOTAL MANGANESE
(NRL:15)

0.1.The method described here, measures the total amount of manganese
in the rubber. While it is recognized that some compounds of
manganese may not be harmful to rubber, there are at present no
generally accepted means of distinguishing analytically between harmful
and safe forms when present in rubber. There is also the possibility,
depending on conditions of service and other contingencies that
acknowledged safe forms of manganese may undergo change to active
forms which may accelerate the degradation of the rubber.

1 SCOPE

1.1 This method is intended for the determination of total manganese
content of natural rubber latex of Heyea 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 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 manganese to a soluble form. After dissolving the ash
in dilute sulphuric acid, any iron present is complexed with orthophos-
phoric acid and the manganese oxidized to permanganate by boiling
with potassium periodate. The optical density of the solution is

measured photometrically which is proportional to the concentration
of manganese.

3. APPARATUS

3.1tPhotoeIectric Absorptiometer — filter photometer or spectrophoto-
meter.

3.2 Silica Crucibles— nominal 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 permanganate 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, 0770 g manganese sulphate (MnSO*,
4H20) 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 at 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 determination of

total solids (see NRL :2). Blend the rubber so obtained by passing it

six times between the tightlﬁ/ closed rolls of a laboratory mill
p

rolhn% 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
cutinto small pieces and place in a crucible, which is supported in a hell
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

fmainrfl?’ 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 cuoibj.,0] bt“ S
heat until all carbon has been delivered from a
*withTu°pL‘ric acid adding the acid as veore rrom a fine pipette b~

apply strong heat from "
crucible on the asbestos board until a clear melt is obtained. Then cool
the crucible and its contents.

5.3 As an alternative to the above method of ashing, weigh ~ 10 g
HotftoonTto thengdyest 10 mg,in a piece of ashless filter paper about 15 cm
in diameter and place in a crucible of about 80 ml nomimal capacity.
Plaee aBeut 5 g petassium hydrogen sulphate on the of the trapped
fest poLOM, Blgé‘fé the ofuecille ¥y a furnace at 550 + 25 C and jclose
the door. The furnace door shall not be opened during the first hour.
Start a blank determination also using a similar filter paper and crucible
and identically treat throughout the blank as in the case of test
determination. When 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 until the
solid material is dissolved or loosened from the walls of the ciucible.
Wash the contents in a small beaker using a glass rod to dislodge
undissolved solid and boil the solution gently until no more will dissolve.
Filter the solution through a sintered glass filter pad into a small conical
flask, and wash the filterand insoluble material 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 remove any
yellow colour due to iron. To the solution, add 0*3 g potassium
periodate and raise the solution to boiling and maintain at the boiling
point for 10 minutes. Maintain the temperature above 90®G for a
further 10 minutes to ensure full development of the permanganate
colour. After cooling, transfer the solution to a 50-ml volumetric flask
and dilute to the mark with stabilized water at 27°G. After mixing the
colour should be stable for several hours; any tendency to fading
indicates the incomplete removal of organic matter or chloride.

5.5 Rinse the cells ofthe photoelectric absorptiometer first with approxi-
mately 0*001 N potassium permanganate and then with stabilized water.
Rinse one cell with the test solution and the other with the blank and
fill each cell with the appropriate solution. Measure the optical density



of the test solution against the blank as reference solution at a wave
length of approximately 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.

N

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 treat exactly as
described for the test solution finally cooling and diluting to 50 ml in
volumetric flasks. After rinsing the cells of the instrument first with
approximately 0001 N potassium permanganate, next with stabilized
water add then with the appropriate test solution, measure the optical
density of each solution at 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.

Note | —Tho calibration curve shall bo chocked as necessary depending on
¢ local condition* and on the type of instriiment used.

Notb 2— All precautions and safeguard required for carrying out of trace
metal analysis shall be observed.



TOTAL ASH
(NRL:16)

/11 This method is intended for the determination of total ash 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 A known quantity rubber is obtained as described under 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 tb — Sihca oruc.iblo ahaU be uaod i+ copper or monganese is aubsoquently
to be doterminod 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 NRL;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
A the cylinder end-on to the rolls. Then ash and weigh as described
¢ under Method A or Method B,

411  Method A— Weigh a test portion of 5 g of the dry latex film to
the nearest 1mg 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 at a temperature of 550 + 25“C until free from carbon. When

ashing is complete cool the crucible in a desiccator and weigh to the
nearest 1 mg.



4.1~ Weigh a test portion of 5 g of the dry latex film to the nearest
1 mg, wrapped in ashless filter paper and place in a previously ignited
weighed crucible. Then place the crucible in the muffle furnace at
a temperature of 550 + 25°C, with the door and vents closed. After
about one hour in the furnace, open the door and vents and allow the
test portion to burn until free from carbon. When ashing is complete,
cool the crucible in a desiccator and weigh to the nearest 1 mg.

5. RESULTS

5.1 Express the results as a percentage of the weight of test portion of
latex.



