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METHODS OF TEST FOR
RUBBER LATEX

PART 7 DETERMIrFJATION OF TOTAL COPPER

[RL:7]

00. FOREWORD

0.1 This Indian Standard (Part 7) was adopted by the Indian
Standards Institution on 27 February 1987,-after the draft finalized by
the Rubber Sectional Committee had been approved by the Petroleum,
Coal and Related Products Division Council.

0.2 Test methods for rubber latex had been originally covered in the
following Indian Standards;

a) For Jratural Rubber Latex:
IS : 3708 (Part 1)-1966*
IS : 3708 (Part 2)-1968t

b) For Siyrene Duladirve Ruhhrr l.afex'.
IS; 4511 (Pan 1)-1967:

Since some of the test methods covered in above standards were
comiiion, the concerncd committee had dccidod some years ago in
unify and publish a separate series of methods of test which would
be applicable to all tyjies of latices— natural as well as synthoiic.
Accordingly, the following six text methods ha<l been covcictl juklci
IS : 9316:

IS : 9316 Methods of test for rubber latex:

Part 1-1979 Determination of surface tension

*Metbods of test for natural rubber latex: Part 1Dry rubber content, sludge content
density, total alkalinity, KOH*nuniber, mechanical stability, volatile fatty acid number

total nitrogen, tota] copper, total iron, total manganese and total ash.

fMetbods of test for natural rubber latex, Part 2.

i Methods of tests for styrene-butadicne rubber (SBR)latjccs; Part 1 Dctrrminaiioi
ofdry polymer, "H, density, residual styrene, bound styrene nnd soap content.



Part 2-1979 Dcicrininaiion of viscosity

Part 3-1979 Determination ol”coagulum content
Part 4-1979 Determination of total solids content
Part 5-1979 Drawing of samples

Part 6-1982 Determination of

0.2.1 As a result of further rethinking on the subject, it has now been
decided to re-designate the test methods common to natural and
synthetic rubber latices as RL series; test methods for natural rubber
latex as NRL series and test methods for styrene-butadiene rubber
latex as SBRL series. Consequently, test methods for rubber latex
have i)ceii rauonalizcd into the following thrco scries;

a) 1S :9316 Unified methods of test applicable to both natural
and synthetic rubber latices — RL series;

b) IS ; 3708 Methods of test applicable to natural rubber latex__
NRL series; and

c) IS ;4511 Methods of test applicable to styrene-butadiene
rubber latex — SBRL series.

0.3 TIkj oxisiiuK Indian SiamlardM uudor IS ; 3701) (Pans 1* and 2t)
IS.4j 11 (Patlit) and IS :9316 (Parts 1tos ) arc being gradually re-
placed by separate standards under the above three series, designated
by the appropriate NRL, SBRL, or RL series respectively.

0.3.1 This method, originally covered under NRL ; 13 of IS : 3708
(Part 1)-1966, is now being covered in this standard.

0.4 In order to faciliate cross-reference, it has been decided to retain
the original discrete NRL, SBRL and RL series numbers assigned to
various test methods, in IS .-3708 (Parts I* and 2t), 1S ;4511 (Part*!*)
and 1S :9316 (Parts 1to:s ) in the revised Parts of IS ; 3708, and
IS : 4511 and IS : 9316 respectively.

0.4.1 Tor proper referencing of the existing test methods and the
new methods under revision, a statement showing corresponding
methods is given in Appendix A.

*Methodi of test for natural rubber latex: Part 1 Dry rubber conteot. sludge
contcQt, total alkahoity, KOH*numbcr, mechaoical itability, volatile fatty add
number, pti, total nitrogen, total copper, total iron, total manganese and total aah.

tMethods of test for natural rubber latex, Part 2.

. JMethodsof tests for styrene-butadiene rubber ( SBR ) laticei: Part 1 Determina-
tion ofdry polymer, denmy, residual styrene, bound ityrene and soap content.
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IS : 9316 (Part 7) - 1987
3. OUTLINE OF THE METHOD

3.1 Five grams of the dried latex solids are ashed in a silica ‘crucible.

The ash is extracted _with a hydrochloric-nitric acid mixture and the
solution made atkaline with iumoninin hydroxide,  Any iron present
is complexed with anunonium citrate. ‘Fhe aqueous solution is then.
shaken -with solution in chloroform of zinc diethyldithiocarbamate to
form and extract the yellow copper complex. The optical density of
this solution is measured photometrically and is proportlonal to the
concentration of copper.

4. APPARATUS

4.1 Electrophotometer, Absorptlometcr, or Spectrophoto-
meter — C: 1p.1i)lc of measuring optical density at approximately
435 nun, :

4.2 Matchéd Absorption Cells — 10 to 50 mm in path length.

4.3 thca ‘Crucibles — nominal capacity 50 or 80 ml.

4.4 Muﬂie Furnace — capable of mamtammg a temperature of

550 + 25°C

.,

‘ 5. REAGENTS

5.1 Liggxt Mi{gnesium Oxide

5.2 Sodium Sulphate Anhydrous

5.3 Hydrochloric Acid — Nitric Acid Mixture

2 volumes of hydrochloric acid ( see 1S : 265-1976* ),
1 volume of nitric acid ( see IS : 264-1976%1 ), and

3 volumes ol water.

5.4 Citric Acid Solution — Dissolve 50 g of citric acid (solid )
in 100 ml of water.

5.5 Ammonia Solution — density U'890 g/ml.

*Specification for hydrochloric acid ( second resision )
$Specification for nitric acid { second revision ).

6



IS:9316 (Part 7 ) - 199
5.6 Litmus Paper

5.7 Zinc Diethyldithiocarbamate Reagent — Dissolve 1 g of solid
zinc diethyldithiocarbamate in one litre of chloroform. [T zine dieihyl-
dithiocnebnmate iy not availablo (he reagent mny he prepied  as
fo)lows:

Dissolve 1 g of sodium diethyldithiocarbamate in water and add
2 g of zinc sulphate. Extract the resulting zinc diethyldithiocarbamate
by shaking with 100 ml of chloroform' and separate the chioroform
solution. Dilute to one litre. Store in an amber coloured bottle; this
reagent is stable for at least six months.

5.8 Standard Copper Solution — Weigh 0393 g of copper sulphine
pentahydrate ( CuSO,;.5H20 ) into a small beaker and dissolve in
water. Add 3 ml of concentrated sulphuric acid. Transfer the solution
to a 1 000-ml one-mark volumetric flask and dilute to the mark with
water to form the stock solution. Pipette 10 ml of this stock solution
into a 100-ml one~-mark volumetric flask and dilute to the mark with
water. This solution contains the equivalent of 0'01 mg of copper per
millilitre and should be {reshly prepared from the stock solution when
required.

6. PROCEDURE

6.1 Preparation of Sample — For the delermination of copper in
latex, take a portion of thoroughly mixed latex containing about 5 g of
total solids and dry to constant mass as described in total solids deter-
mination [ see 1S : 9316 ( Part 4)-1979%]. Homogenize the rubber so
obtained by passing it a few times between the cold rolls of a laboratory
mill to produce a thin sheet. At all stages of sample preparation, care
should be taken to avoid contamination.

6.2 Preparation of Qalibration Curve — If the magnesium oxide
method of ashing is to be used, prepare a series of standard solutions,
each containing 0°]1 g of magnesium oxide dissolved in 10 ml of the
dilute hydrochloric acid-nitric acid mixture. {6 the rubber is to be
ashed by wrapping in filter paper and then placing directly in the
muffle furnace, omit the magnesium oxide. 'Fo these solutions add
portions of the standard copper solution ranging from 0 to 10 ml
followed In each case by 5 ml of citric acid solution. Add ammonia
solution drop by drop until the solutions are just alkaline to litmus
paper. Cool the solutions, transfer individually to a separating funnel
and add a further 2 ml of ammonia solution to each. Pipette 25 ml of
.

*Methods of test for rubber latex: Part 4 Detc_rmination of total solids,

7




zinc dieihyldiihiocarbamato reagent into eacli solution and shake foj
i mmuies. Immediately after separation, draw the chloroform lavei
inio a stoj*pered flask containing about O'lg of anhydrous sodiun-

H turbiduy persists after standing for about 30 minutes
mnka lunhcr small additions of anhydrous sodium sulphate until th«
solution b<5comes clear.

6.2.1 J™ecant each chloroform solution through a plug of glass wool
oi a small filter paper mto the cell of the electrophotometer, absorptio-
nieter or spectrophotometer, and measure the optical density at the
absorption maximum (about 435 nm). , Correct the' reading bv
subtiactmg the optical density of the solution containing no added
copper. |l the optical density is measured on a double beam or null
point in.strumem, the cell containing the blank solution should be
pl.iccd in the reference beam and the optical density of each standard
solution measured against that of the solution containing no added
copper. Plot the reading thus obtained for each solution against the
appropriate concentration of copper to give the calibration curve,
ana Me type ofn(?strument Lpserdodlcally according to local conditions

. eng. .S g test portion of the

IntcN film, and place in a silica crucible containing 0*1 ii of
distributed over the base and partly up the side of
crucible in a hole cut in an asbestos board

th.r 1
fomm 1 crucible projects below 'the asbestos.
.rz determination using a similar crucible and the
and give identical treatment

same amount of magnesium oxide,
throughout to the test and blank determinations. Heat the crucible

and contents with a small gas flame until a dry carbonaceous residue
remains, and then transfer the crucible to a muffle furnace at a
Kemove the crucible and allow to cool. been OX'd'Z-ed

to the above method of ashing, wrap the
. g Jest poition, weighed to the nearest 5 mg, in a piece of ashless
fil cr paper about 150 mm in diameter and place in a transpareni
sihca crucible having clean unetched walls. Place the crucible and

Wsk of A because of the
finr.-nl 5 flammable gases the furnace door should not be opened

iort” commence a blank determination using a
out fri'r® give identical treatment through-
When all the carbon has blen

oxW.rpj u determination
OXIdIZg , remove the crucible ang allow it to cool.

k%lqa%f%f\the dilu'te hydrolchloric écid-nitr'ic acid nJri';dure and Hbeaq



the crucible, covgrcd wviih a clockglass, on a steam bath for 30 if>
60 minutes. Wash the coritents of the crucible inlo a small beaker or
flask, add 5 ml of citric acid solution and then add ammonia solution
drop by drop until the solution is just alkaline to litmus paper. Cool
the solution, for example, by immersion in running; water, tranfcr lo a
separating funnel, add a furilier 2 ml of ammonia solution and ilicn
dilute to about 40 ml with water. Pipette 25 ml of zinc diethyldiihio-
carbamate reagent into the solution and shake the funnel for 2 minutes.
After separation, immediately transfer the chloroform layer into a
stoppered flask containing about O’l g of anhydrous sodium sulphate. If
turbidity persists after standing for about 30 minutes, make further
small additions of anhydrous sodium sulphate until the soliition
becomes clear.

6.5 Photometric Measurement of Colour — Dccant the clilor(jlbi ni
solution through a plug of glass wool or a small filter paper into the
cell of the electrophotometer, absorptiometer or spectrophotometer,
and measure the optical density at the wavelength used in preparing
the cjilibration curve (about 435 nm). Correct the reading by
subtracting the optical density of the blanks solution. If the optical
density is measured on a double®beam or null point instrument, the
cell containing the -blank solution should be placed in the reference
beam and the optical density of tiio test solution mea.surcd againsi that
of the blank. The reading thus obtained, used in conjunction with the
calibration curve, gives the concentration of copper in the test solution
and hence in the rubber.

Note — All precaution* and safeguards required Tor carrying out of trace metal
analysis shall be observed.

7. EXPRESSION OF RESULT

7.1 The result should be expressed as parts per million m) of
R 3P fset barts p (ppm)
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