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SPECIFICATION FOR
LATEX FOAM RUBBER PRODUCTS

0. FOREWORD

0.1 This Indian Standard was adopted by the Indian Standards Institution
on 3 .October 1960, after the draft fiiu“Uzed by the Rubber Products
Sectional Ck>mmittee had been approved by ~e Chemical Division
Council.

0.2 The Sectional Committee responsible for the preparation of this
standard, after careful consideration of the views of the consumers,
producers and technologists, felt that the standard should be related to the
prevailing manufacturing and trade practices in the country in thiit field.
Furthermore, due consideration had to be given to the need for inter-
national co'ordination among standards prevailing in different countries
ofthe world. These considerations led the Sectional Coznmittee to draw
freely upon the Document ISO/TC 45 (Secretariat-327) 471 Draft ISO
Proposal for Latex Foam Rubber Components for Furniture, and ASTM
Designation D1055-59T Tentative Specifications and Methods of Test for
Latex Foam Rubbers.

0.3 This standard requires reference to the following Indian Standard
Specifications:
«1S :264-1950 Nitric Acid
*15:265>1950 Hvdrochloric Acid
¢1S :266-1950 Sutphuric Aero
1S :915-1958 O ne Mark Graduated F lasks
1S : 1070-1960 W ater, Distilled Qpality {Rgvisti)
0.3.1 Wherever a reference to any specification mentioned under 0.3 or

otherwise appears in this standard, it shall be token as a reference to the
latest version of the specification.

0.4 Metric system has been adopted in India and all quantities and
dimensions appearing in this standard have been given in this system.
Non-metric values to which the rubber industry has been accustomed are
also given, wherever necessary, for the sake of smooth changeover by
December 1966.

*$iace revised.
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0>5 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated, expr<”
ing the result oi a test or analysis, shall be rounded offin accor”™nce with
1S:2-1960 Rules for Rounding Off Numerical Values {Revised), The
number of significant places retained in the rounded off value should be
the same as that of the specified value in this standard.

0.6 This standard is intended chiefly to cover the technical provisions
relating to latex foam rubber products, and it docs not include all the
necessary provisions of a contract.

1. SCOPE

1«1 This standard prescribes general requirement and methods of test for
those cellular rubber products known as latex foam rubber products. It
docs not cover articles made from shredded latex foam, or articles consist-
ing of a cover enclosing loose pieces of latex foam products.

1*2 In the case of conflict between the provisions of this general specifica*
tion and those of detailed specifications or methods of test for a particular
product, the latter shall prevail.

% TERMINOLOGY

2*0 For the purpose of this standard, the following definitions shall apply.

2>1 Indentation Hardness Index — The indentation hardness index is
the load in kilograms required to give an indentation in the sample
equivalent to 40 percent of the original thickness of the sample under
specified conditions.

2*2 Latex Foam Rubber— A cellular rubber made directly from liquid
latex, and in which all the cells are intercommunicating having a vulcaniz-

ed cellular structure with a porous surface. The cells shall be of a uni-
form character.

24J Lot— AU latex foam rubber products of the same type, grade, size
and shape drawn from single batch or consignment shall constitute the lot.
Ifa consignment is declared to consist of different batches of manufacture,
the batches shall be marked separately and the groups of latex foam rubber
products in each batch shall constitute separate lots.

2*4 Sample — That part of the lot which is drawn to represent the lot.

2.5 Skin —The smooth surface of the latex foam rubber products formed
by contact with the mould or lid is defined as a natural skin.



2«6 Test Piecc» An appropriately shaped piece taken fh>m the sample
for use in a physical test.

3. TYPES, SIZE AND SHAPE
3.1 Type* — Latex foam rubber product shall be the following types;

a) Ckered, and
b] Solid.

3.2 Sise and Shape~ The size, shape and distribution of the coringshall
be as agreed to between the supplier and the purchaser.

4. G]»ADES

4*1 Unless otherwise agreed to between the purchaser and the manufac*
turer, the latex foam rubber products shall be graded by its indentation
hardness iiuln as follows:

Cfod* Indentation Hardiuss Indix

A 7 to 14

B 15 21
G 22 ,, 28
D . 29, 34
E 35, 45
F 46 ,, 55
G 56 ,, 65
H 66 ,, 15

4*1*l The indentation hardness index shall be determined bythe method
prescribed in A-2.

5. SAMPLING

5.1 Representative samples of latex foam rubber products shall be taken
as agrMd to between the purchaser and the supplier.

& MATERIAL AND WORKMANSHIP

6*1 Latex foam rubber shall be manufactured from foamed rubber latex
together with added compounding ingredients of such nature and quality
that the iinlshed product complies with the specification requirements.
Any special characteristics other than those prescribed in these specifica-
tions which may be desired for specific applications shall be specified in
the product specifications as they may infiuence the choice of ingredients

used.



0.2 Due to manufacturing conditions, the material may have to be altered
or repaired. The repaired or altered material shall acceptable under
the specification provided the material used in such repair* or alterations
is of the same composition and quality as the original product and provided
such alterations do not affect the serviceability, and size and shape beyond
tolerances as provided in this specification.

6.3 Latex foam rubber products should be directly moulded or otherwise
shaped or “bricated. When a product is fabricated, all joints should be
at least as strong as the foam rubber itself.

7. COLOUR

7«1 The colour of the latex foam rubber products shall be as agreed
between the purchaser and the supplier.

8. ODOUR
8*1 The latex foam rubber products shall have no objectionable odour.

9. DIMENSIONS

9*1 Unless otherwise agreed to between the purchaser and the supplier,
the dimensions of a latex foam rubber p.oduct, when tested according to
the method prescribed in A-3, shall be as specified by the purchaser su”ect
to the tolerances shown in Table 1 and Table II.

9.1.1 The actual length and width of a latex foam rubber product
should be greater than the nominal dimensions by a small amoimt in
order to admit of the foam rubber beii”™ slightly compressed by a cover
made to the nominal dimensions. It is advised that th« amount should

be sufficient to compensate for the negative manufac”ring tolerances
given in Table I.

10. FLEXING TEST

10.1 When a latex foam rubber product is submitted to the Hexing test
prescribed in A-4, its indentation hardness shall not reduce by more than

20 percent and its thickness by more than 5 percent of the original hard*
ness and thickness respectively.

11. AGEING

11.1 When tested according to the method prescribed in A*5, the hardness
of the sample after ageing shall not vary by more than + 20 percent of
the value obtained with unaged sample.
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TABLE | TOLERANCES ON LENGTH AND
OF LATEX FOAM PRODUCTS

{CUmset9.land9.\.1)

Lekothob Width

Up to and including 0-2 m (or 8 in )*

Over 0*2m (or 8 in) up to and including 0*4 m
(or 16in)

Over 0’4 m (or 16 in ) up to and including 06 m
(x>r24in)

Over 0*6 m (or 24 in ) up to and including 0*8 m
(orSlin)

Over 08 m (or 31 in) up to and including 1*0ra
(or39in)

Over 1*0m (or 39 in ) up to and including 12 m
(or47in)

Over 1*2m (or 47 in) up to and ihduding 1*4m
(or55in} n

Over 1*4m (or 55 in } up to and including 1*6 m
( OF63 fat)

Over I'Sm (or 63 in) up to and including 1*8 m
(or71in).

Over 1*8m (or 71 in) up to and including 2*0 m
(or79in)

Over 2*0m (or 79 in ) up to and including 2-2 m
(or87in)

WID

TH

Tolebancx

13

16

19

22

25

28

32

35

*For articles which are not moulded but otherwise shaped or Tabricated, a minimum
tolerance of £ 6 mm (or £ i in) is necessary.

12. COMPRESSION SET

12.1 The compression set of the sample when determined by the method

prescribed in A-6.1 shall not exceed 15 percent.

12.2 The compression set of the sample when determined by the method
prescribed in A-6.2 shall not cxcced 5 pcrcent of the initial thickness

of the sample.



TABLE H TOIXRANCE8 ON THICKNESS OF LATEX FOAM
RUBBER PRODUCTS

(Oauu 9.1)
Si. Tmoxmu Toi.xmAiioit n
No. tntn in
. . . { +30
D \3p to smd including 25 mm (ot 1in) -A
a) Over 25 Tnm (or 1ia) up to and including 38 mm tS
(orl]in) 9
iii) Over 38 mm (or 1} in) up to and including 76 mm +A
(or3in)
iv) Over 76 twm (or 3 in) up to and including 127 mm £5 +A-
(orSin)
+6 £

\) Over 127.mm (or5in)

13. METALUG IMPURITIES

13.1 When tested by the method prescribed in A-7, the sample shall not
contain more than the foUowing:
Copper, percent by weight oaca
Manganese, percent by weight 0*005

14. PACKING AND MARKING

14.1 The latex foam rubber products shall be packed as agreed to bet-
ween the purchaser and the supplier, and legibly marked with the
manufactiu-er’s name or his trade-mark, if any.

14.2 The latex foam rubber products may also be marked with the ISI
Certification Mark.

N on — The use of the ISI Geitiiication Mark it governed by the proviiion* of the
Indian Standardi Inititution ( Certification Marks) Act and the Ruks and Regulations
made thereunder. The ISI Mark on products coverad by an Indian Standard oonveyi
the assurance that they have been produced to comply with the requirements of that
standard under a well-defined system of inspection, testing and quality control which
is devised and supervised by ISI and operated by the producer. 1SI marked products
are also coniinuously checked by ISI for conformity to that standard as a fiirther
safeguard. Details of conditions under which a licence tor the use of the ISI Certifica.
tion Mark may be granted to nuwufiu:turen or procCMOn, may be obtained from the
Indian Standards Institution. [ ]



APPENDIX A
411,91, 101, 111, 12.1, 12.2 anrf 13.1)

TESTING OF LATEX FOAM RUBBER PRODUCTS

A-1. PREPARATION AND CONDITIONING OF SAMPLES

A-1.1 Wherever practicable the test shall be conducted on the whole
latex foam products.

A-1.2 When it is necessary to obtain test pieces from the sample,
the mtthod of cutting and the exact position from which test pieces are
to be taken shall be specified.

A*1.3 When the finished product does not lend itself to testing or to the
preparation of test pieces because of complicated shape, small size or
other reasons, standard test slabs shall be prepared.

A-1.4 When differences due to the diflSculty in obtaining suitable test
pieces form the finished product arise, manufacturer and purchaser may
agree on acceptable deviations. This can be done by comparing results
of standard test pieces and those obtained on actual prcdubt.

A-15 Test pieces shall always 6e cut, so that the surfaces with conti*
nuous skin form the main fiat surfaces, and cut surfaces form the edges
of the test pieces. During this preparation, the skin shall remain
undamSged. Cutting shall be carried out so that the cut ends are
perpendicular to the main surface, which can be effected by either a
very sharp knife or a rotary cutter.

A-1.6 Tests shall be carried out not less than 48 hours after vulcaniza-
tion and drying, Samples and test pieces shall be protected from light
as completely as possible and from any stress or strain wherever they
are not actually in the process of being tested.

A«l.7 Aged test pieces or samples shall be tested between 16 & 96
hours after removal from the ageing oven.

A-1.8 Prior to testing, the test pieces shall be conditioned for six hours
at a temperature of 27 + 2°C and a relative humidity of 65 5 per-
cent. Tim conditioning period may be a part of the 48 hours referred
to in A-1.6.

A"~ DETERMINATION OF INDENTATION HARDNESS INDEX

A-2*] Sample—"The size of the samples shall be such that a margin of
not less than 5 cm shall remain outside the area immediately below the



Fio. I Apparatus for Indentation Test
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indentor. Sheets less than 20 mm thick should be super-imposed using
two or more plies to bring the sample to as near to 25 mm as possible.
In making comparative test, similar thickness should always be used.

A-2.2 Apparatus

A'2.2.1 The testing apparatus shall be capable of applying an inden-
tor to the sample at a uniform speed of about 14 mm per second, and
shall have means, of measuring the load required to produce the speci>
fied indentation. The sample shall be supported on a smooth fiat rigid
surface larger than the sample, and suitably vented to allow escape of
air from below the sample.

A-2.2.1>1 The essential parts of one testing apparatus (see Fig. 1)
which has been found suitable are an indentor of dimensions specified
in A-2.2*2, a large weight connected to the indentor by a rigid stem and
ball joint, and a spring balance from which is suspended the weight and
the indentor. The whole system hangs from a rigid framework by a
wire cable which passes over two freely rotatable pulleys on the frame-
work and is then attached to a hand-operated bevel worm gear on the
lower part of the main framework. The whole loading system consist-
ing of indentor, large weight, rigid stem guide rods and ball joint weighs
100 kg. The dial of the spring balance is calibrated M that when the
whole weight of the loading system is taken by the rubber sample the
balance reads 100 kg and when wholly taken by the suspending cable,
the reading is 0 (zero) kg. The depth of indentation is measured by
means of a graduated scale mounted on the main framework between
the guide rods. This scale is arranged so that it measures the distance
between the base plate on which the test sample is placed and the base

of the indentor.

A-2.2.2 Indentor — The diameter of the indentor shall be 305*00
+ 0*25 mm with a 25 d 'l mm radius at the outer edge as shown in

Fig. 2.
25tl

y

dimensions in millimetres.

Fio. 2 Indentor
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A-23 Procedure

A-2>3*1 Carry out the test at 27 + 2@C.

A-2»3.2 Condition the samples as described in A-1.8. Place the
sample oti an perforated plate with any cavities downwards.

A-27.3 Before testing, mechanically condition the test area, that b,
the area of the sample which during test will be compre»ed by the in-
dentor, by applying the indentor wi& a load at least 50 percent greater
than the load wUch will be required in the test. After release
of the mechanical conditioning load, carry out the test widiin five
minutes. .

A-27~.4 After mechanical conditioning, measure the initial thickness
of the test area under a load of 2 kg applied by the indentor. Using
the apparatus described in A*2.2, obtain this initial thickness by lower*
ing the indentor on to the test sample until the spring balance reads
2 kg.

A>2*33 Carry out the test by lowering the indentor on to the sample
at the specified rate and when the specified degree of compression is
reached, read the load.

Note — On the Bpparatut described sbovc, a device u provided for indicating
when this degree of compression is reached. This consists of a subsidiary adjustable
scale on tbe side of the main framework of the machine. This subsidiary scale is pre-
adjusted to the desired degree of compression and when this is reached a.switch
operates and brings into action an electromagnetic brake on the pointer of tbe Sj>ring
balance. At the same time a small electric IMb is lit near the pointer.

A>23>6 Report the indentation hardness index as the load in kilo-
grams applied to produce the specified indentation of 40 percent of the
original thickness of the sample.

A-3. MEASUREMENTS OF DIMENSIONS
A-3.1 Procedure

A-3.1.1 Measure the thickness of samples up to and including 25 mm
by means of a dial gauge having a circular foot of 6*5 cm*in area and
exerting a total pressure of 3 g on the sample. Read the dial gauge to
0'02 mm. Take the average of at least four readings over the area of
the sample. Measure the thickness greater than 25 mm by a steel rule
or vernier calipers reading to 0*2 mm. When calipers arc employed,
make the gauge setting with the gauge out of contact with the Sample.
Pass the sample through the previously set gauge and autire proper set-
ting when the measured faces of the gauge contact the surfaces of the
sample without compressing it.
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A>3.1*2 Measure dimensions other than thickness by means of a steel
rule or vernier calipers-reading-to-0%2-mm----Make-each-meastrgmentwwhmeasurement
along a line perpendicular to opp<»ing faces of the test sansple. Take
the average of at least four readings.

A-4. FLEXING TEST

A-4.1 MetKod—The method involves submittinga sample to a conti-
nued flexing with an indentor for 250 000 cycles at 4 cycles per second and
measuring the loss in hardness and thickness.

Sample—Where possible, the whole sample shall be used but, if
less than this is used, the size of the sample shall be such that a margin
of not less than 5 cm shall remain outside the area inmiediately beneath
the indentor.

A*4*2.1 Samples shall not b« ttsUd Uss than 48 hours gftfr havittg bun
vulcanized. They shall be stored for at least 6 hours immediately
before testing at a temperature of 27 ~ 2°C and 65 + 5 percent
humidity. The test shall also be carried under similar atmospheric
conditions.

A-4" Apparatiu

A-43.1 The essential parts of one apparatiu ( 3) which has
been found suitable consist of an indentor of dimensions specified
in A>4*3.3 connected through a threaded adaptor and held by a lodcing
nut to a push rod. This push rod is constrained to move vertically by
fixed sleeves and is driven vertically by means of a motor which rotates
a crank disc, the crank disc and push rod beingjoined up by a connect-
ing rod. This connecting rod is adjustably mounted in a radial slit in
the crank disc, the length of the stroke, therefore, being adjustable.
The motor is mounted upon a steel beam above the table upon which
the articles to be tested are placed, and a revolution counter is attached
to the machine to record the number of flexes sufiered by an article.
The rate of flexing, that is, the number of flexings suffered by an article,
is four per second.

A-4n.2 The table upon which the articles are placed is suitably
vented to allow rapid escape of trapped air in the cavities and cells of
an article.

A-4i3<3 The indentor shall be circular, 305 mm in diameter, with a
13 nun radius on the bottom edge.

A-4.4 Procediwe

A-4.4.1 Place the sample upon the table of the apparatus with any
cavities facing the perforated plate on the table and flex that area of
the sample which normally carries most load in use.
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Fig. 3 Apparatus for Flexing Test

A-4>4.1.1 Measure before test the height of the sample in the area
that is to be flexed and adjust the connecting rod in the crank disc so
that, in a complete revolution of the crank <Usc, the indentor moves a
distance equal to 40 percent of the measured height of the sample.

A>4.42 Now adjust the adaptor in the push rod, so that at the top
ofits stroke the indentor just touches the top surface of the sample.

A-~4.3 Measure the initial indentation hardness index of the sample
after nexii”™ the sample for one minute, that is, 240 flexes.



A-4.74 Then flex the sample for 250 000 cyclcs, the sample beixig
constrained by stops from later”™ movement during the test.

A*4.4<5 After 250 000 cycles, allow the sample to stand for 30 minutes
and then measure any permanent change of tUckness of sample and re-
determine the indentation hardness index in the tested area.

A.5. AGEING
A>5*1 Method

A>"1,1 The ageing test consists in subjecting samples to controlled
deterioration by air at an elevated temperature and at atmospheric
pressure, after which the physical pro]>erties are measured and compa-
red with those of unaged samples. The deterioration is measured by the
obsen”ed change in the physical properties concerned in the service
application of the article or it may be determined by the visual exami-
nation. No relation between accelerated ageing tests and natural ageing
is given or implied.

A-5.1.2 The sample used in any of t&' ageing tests shall be that
required for the particular dctocziiioation: which; is to be employed for
measuring the effect of the ~cing eibposure. Only samples of similar
dimensions and having a”*nroximat«ly the same exposed areas shall be
compared with each other. Care should be taJcen to ensure that the

samples have a good smooth finish and are free from blemishes and
other flaws.

A-5" Procedare

A>571 Arrange for an air-oven of such a size that the total volume
of test pieces does not exceed 10 percent of the free air space in the oven.
Make provision for suspending samples so that they are not within
13 mm of each other or the oven sides. Control the temperature of the
oven thermostatically so that the test pieces are kept 70 ~ IC. Place
a thermometer near the centre of the samples to record the actual ageing
temperature.

A>52>2 Place the test pieces in the oven after it has been pr~eated
to the operating temperature. Arrange the test pieces so that they are
stationary, free from strain, freely exposed to air on all sides and not
exposed to light. Continue the test for 168 hours. Test the unaged
test pieces within the same 24>hour p>eriod as that in which ageing com-
mences. At the completion of the ageing period, remove the test pieces
from the oven and place on a flat surface to cool to room temperature.
Allow them to cool for not less than 16 hours nor more than 96 hours
before their physical properties arc evaluated. Avoid simuUaneous
ageing of different types of compound in order to safeguard migration
of compK)unding ingredients.



A-6. TEST POR COMPRESSION SET

A-6.1 Method A

A-6*l«l Outline oj the M.eihod — The test consists of maintaimng the
test piece under specified conditions of timC} temperature and constant
deflection and noting the effect on the height of the released test piece.

A-6.1*2 Apparatus

AN I*2*] Compression dtvice—'T\it device shall consist of two flat
plates larger in dimensions than the test pieces with spacers and clamp,
such that the plates are held parallel to each other and the space between
the plates is adjustable to the required deflected height.

A-€*I">2 Dial gauge — Dial gauge having a circular foot of 6'5 cm*
in area and exerting a total pressure of 3 g on the t«t piece. The
gauge shall be capable of reading accurately up to 0*1 mm.

A-6.1*2*3 Oven — capable of maintaining 70 ~ I*C.

A-6«l«3 Test Pieces— The test pieces shall have parallel top and bottom
surfaces and essentially vertical sides, firee from skm, and of we dimension
5x5x2‘ cm.

A-6%1>4 Procedure

A-6.1.4.1 Carry out tests imlividually on five test pieces ( A<6*1«3} as
in A-64.4.2.

A4N™1.4.2 Measure accurately to 01 mm initial thickness of test {uece
using the dial gauge. Place the test piece in the compression device and
compress it to 50 percent ofits initial thickness between the parallel steel
plates. Use the steel spacers between the plates, sufficient clearance being
allowed for the bulging of the teat piece and tare being taken to avoid dis-
placement of test piece. Within 15 minutes, place the compressed test

fece in an air-oven, maintained at 70 1°C and keep it there for 22

iuN. Remove the test piece from the oven and release it from compres*

sion at the earliest. Allow to recover for 30 minutes at room temperature
and remeasure the thickness.

A”N.i.5 Calculation
A-6* ™| Calculate the compression set as follows:

Compression set, percent = l~i:O—T‘ X 100
where
To = Initial thickness of the test piece in mm, and

TV s= Thjckcess of the test picce in mm after recovery.



H A-6*1«5" Report the mean value of compression set for five test
cces.

A-6.2 Method B

A-6.2*] Measure the original thickness of the sample. Placc a circular
flat indentor, 305 mm in diameter and weighing 23 kg, on the middle of
the sample and allow to remain there for 168 hours at room temperature
and humidity. After this period, remove the load and allow the sample
to recover for 30 minutes. Measure any permanent depression produced
and calculate as follows:

N N H H _
Compression set, percent = Change in thicknegs.-a

A.7. DETERMINATION OF METALUG IMPURITIES

A>7.0 Q,uaUty ct Reagents — Unless specified otherwise, pure chemicals
and distilled water (1S : 1070-1960 ) shall be employed in tests.

Note — *Pure chemicals' sh&ll meso chemicals that do aoc contalo impuritiet that
affect the results of analysis.

A-7.1 Copper
A-7.1.0 M€thod

A-7«I*0»] No entirely satisfactory method for the determination
of normal amoimts of copper in natural rubber is available at present.
Until such a method is developed, the followii™ procedure is recom*
mended for the determination of copper in concentrations of 18 ppm and
over.

A«7<1.0.2 After removal of the organic material by dry ashing in the
presence of magnesium oxide, the copper is converted to the
diethyldithiocarbamate complex by reacting with zinc diethyldithio-

carbamate, and is determined absorptiometrically or by standard series
method.

A-7.1.1 Apparatus— Either of the following apparatus is required:
a) AbsorpHometer

b) NessUr tubes— Flat-bottomed tubes of thin colourless glass,
identical in shape and graduated at 50 ml. The depth measured
internally from the graduation mark to the bottom shall not vary
by more than 2 mm in the tubes used for the test.



A-7.1" Rtagtnis

a) Light Tnagnesium oxuU

b) Hydrochloric acid-mtric acid mixture — Mix two volumes of
coDcentrated hydrochloric acid ( conformiiig to IS : 265-1950% ),
one volume of concentrated nitric acid ( conforming to IS : 264«
1950* ) and three volumes ofwater.

¢) Standard copper solution— 0*3928 g of copper™ sulphate
(CuS04,5HsO) into a small beaker and dissolve in water.
Add 5 ml of concentrated sulphuric acid (conforming to
18 :266-1950*). Transfer to a 1000-ml graduated flask (con-
forming to 1S:915-1958) and dilute with water to standard
volume. Pipette 10 ml of this solution into a 100-ml gradual*
ed flask (conforming to 18:915-1958) and dilute to the mark
with water. One millilitre of this solution contains OO mg
of copper (Gu).

d) Ammortium fydroxide solution — sp>gr 0*90.

e) diethyldithiocarhamate reagent — Shake one gram of sodium
~ethylditiiiocarbamate and two grams of zinc sulphate dissolved
in I ml of water with 100 of chloroform. Separate and
dilute the chloroform extract to one litre with chloroform.

f) Sodium sulphate— Anhydrous.

g) Ammonium dtraU solution—Dissolve 50 g of ammonium citrate
in 100 ml of water.

A«7.1«3 Procedure — Weigh accuratdy about 5 g of the sample into
a silica crucible containing O1 g of I*ht magnesium oxide distributed
over the base and partly up the side ofthe crucible. Support thecrucible
in a hole cut in an asbestos board so that at least two-thirds of the cruci-
ble projects below the asbestos. Heat gently with a small gas flame until
a d” carbonaceous residue remains and then transfer the crucible to a
mume furnace to complete the ignition at a temperature not exceeding
550’C. KA and moisten with 0*5 to 1 mi of water.

Add 10 ml of hydrochloric add-nitric acid mixture to the moistened
ash, cover with a watch glass and heat gently for 20 minutes. Wash the
contents of the crucible into a 100-ml conical flask, add 5 ml of
ammonium citrate solution followed by ammonium hydroxide added
dropwise imtil the solution is just alk”~ne to litmus, and then cool.
Transfer the solution to a 100-ii™ separating funnel, add a further 2 mi
of ammonium hydroxide and dilute to about 40 ml with water. Im-
mediately measure 25*0 ml of zinc diethyldithiocarbamate reagent into
the solution and shake for two minutes. After separation, draw ofiTthe



chloroform layer into a stoppered flask containing 01 g of anhydrous
sodium sulphate and swirl the contents. If the cloudiness persists after
two minutes add further portions of anhydrous sodium sulphate with
swirling until the solution becomes clear. Complete the determination
by one of the following methods.

A-7.1*3*1 AbsoTptionutTxc method— Decant the chloroform solution into
one-centimetre cell of a photo electric abso”ptiometer and measure the

optical density using a violet filter transmitting between about 3 850A

and 4 700A. Correct the reading by subtracting the value of the optical
density of a blank solution prepared from the same batch of reagents,
and ~rom the corrected reading and the calibration curve for the instru*
ment, obtain the concentration of copper in the test solution.

Make up a series of solutions each containing 0*1 g of magnesium
oxide dissolved in 10 ml of the hydrochloric acid-nitric acid mixture.
Add to each solution I'O, 2*0, 4*0, 6*0, 8*0 and I0'O ml respectively of the
standard copper solution, then 5 ml of ammonium citrate solution
followed by slight excess of ammonium hydroxide. Concurrently with
the standard solutions, prepare a blank solution using the same quanti-*
ties of reagents but with no added copper. Dilute the solutions to
40 ml, extract with 25 ml of zinc diethyldithiocarbaraate reagent and
measure the optical density cof each dried chloroformic extract.
Correct the reading for the standard solutions by subtracting the blank

and plot the relationship between copper concentration and optical
density.

A*7T*[>3«2 Standard serits method*  Pipette 20 .ml of the chloro-
form extract into a 50-ml Nessler ttlbe and dilute to 50 ml with
chloroform.

Make up a seriesof solutions each containing 0*1 gof magnesium oxide
dissolved in 10 ml of the hydrochloric acid-nitric acid mixture. Add to
each solution 1*0, 2*0, 4'0, 6*0, 8*0 and 10*0 ml of the standard copper
solution, then 5 ml of ammonium citrate solution followed by a slight
excess of ammonium hydroxide. Dilute each solution to about 40 ml,
extract with 25 ml of zinc diethyldithiocarbamate reagent, and, after
separation, draw off the chloroform layer into a stoppered flask containing
0*1 g of anhydrous sodium sulphate. If cloudiness persists after two
minutes with occasional swirling, add iurther portions ofanhydrous sodiimi
sulphate until the solution becomes clear.

Transfer 20 ml of each dried chloroform extract to a 50-ml Nessler
tube, dilute to the mark with chloroform, and compare the colour with

*ir desired, a method employing m comparator and disc may be used instead of the
colour standards.



that of the test solution in order to determine the approximate copper
content of the latter.

Then prepare in the same way a second series of standard solutions
whose copper contents differ in amounts equivalent to 0*5 ml of the
standard copper solution, and which cover a range that includes the
test solution. CSompare the colour ofthe test solution with the colours
ofthe second set of standards in order to determine more precisely its

copper content.

A-7.2 Manganese

A-77*0 Method — The manganese in the solution obtained by«wet
oxidation ofthe rubber is oxidized to permanganate by means of potassium
periodate and the permanganate determined either colorimetrically or

photometrically.
A*7.2«l Apparatus — Same as in A-7*l«l.

A*7.2.2 Reagmis
a) Hydrogen peroxide — 30 percent (100 volumes).
b) Dilute sulphuric acid— 1: 1 by volume.

¢) Sttmdard manganese solution—Measme of 50 ml of 0*1 N potassium
permanganate solution into a 250‘ml beaker, add a few drops of
dilute sulphuric add (i :1). Heat to boiling and then add a
saturated solution of sulphur dioxide in water, ~op by drop," until
the solution is just decolourized. Boil for 15 minutes and add
5 ml of dilute sulphuric acid. Ckeol and transfer the solution to a
500-ml graduated flask (conforming to IS :915-1958), dilute to the
mark with water and mix well. Call tkis solution Prepare this
solution freshly at least once a month. One millilitre of the
solution X contains 0*11 mg of manganese.

Measure 100 ml of solution X into another 500-ml graduated

flask, dilute to the mark with water and mix well. Call this solution

One millilitre of soluiion T contains 0*022 mg of manganese.
Solution T shall befreshly prepared as required,

d) Nitric add—(conforming to IS : 264-1950%).
e) Phosphoric acid—sp gr 1‘75.

f) Potassium periodate—solid.

g) Potassium ptrmangttnate—soVid.



h) Stabilized distilled water—Assemble a distillation apparatus consis-
ting of a roundobottomed one-litre flask connected through an
eficient splash head to a Liebig condenser by means of ground-glass
joints. Introduce 500 to 600 ml of ordinary distilled water into the
the flask, add about 0*1 g of potassium permanganate previously
dissolved in 5 ml of water and a few drops of dilute sulphuric acid
(1:1), and distil carefully into a clear receiver, rejecting the first
50 ml of distillate and taking care that there is no carry over by
splashing or otherwise of liquid from the flask.

J) Sulphuric acid—(conforming to IS ; 266-1950%).

, A-7.2.3 Prepared Sample Solution—Weigh accurately 0*2 g of rubber into

a 100-ml Kjddahl flask of resistance glass or silica, and add 10 ml of
dilute nitric acid. As soon as vigorous reaction, if any, subsides, heat
gently until further vigorous reaction ceases, and then cool. Add slowly
5 ml of concentrated sulphuj-ic acid at such a rate as not to cause
excessive frothing or heating, five to ten minutes being usually required,
and then heat iintil the liquid darkens in colour appreciably, that is,
begins to char. Then add concentrated nitric acid slowly in small
portions to the hot solution, heating between each addition until darken*
ing again takes place. Heating should not be so strong that charring
is excessive, and a small amount of free nitric acid shall be present
throughout the procedure. «Continue this treatment until the solution
fails to dirken in colour and remains pale yellow on prolonged heating.
Note the total amount of nitric acid used. Finally clarify the solutions
byr boiling with successive additions, few drops at a time, of a mixture
of equal volumes of hydrogen peroxide and concentrated nitric acid.
Allow to cool slightly and ~ute with 10 ml of water. (The solution
should be quite colourless or fairly yellow if much iron is present.)
Boil down again until white fumes appear, allow to cool, add further 5 ml
of water, boil for five minutes and cool. Filter the solution through a
good-quality filter paper (Whatman No. 1 or its equivalent) into a 100>ml
graduated flask (conforming to IS :915-1958) washing with small amoimts
of water, dilute to the mark and mix well. Call this solution

A-7.2.4 Blank Solution—Prepare a blank solution by adding to a 100-ml
Kjeldahl flask 5 ml of sulphuric acid and the same amount of nitric acid
and hydrogen peroxide as used in the oxidation of the sample in A-7.2«3
and boiling the mixture down to fuming. Allow to funie for about 20
minutes and evaporate twice with 5-ml portions of water. Finally, cool
dilute with 25 ml of water, boil, cool, transfer to a 100-ml graduated liasl
(conforming to 15:915-1958) and dilute to the mark. Call thu
solution



A>7.2.5 Procedure—Transfer 50 ml of solution A and 50 ml of solution B
to two separate 100-ml conical flasks, add 2 ml of phosphoric acid and
evaporate to fuming. Treat with a few drops of nitric acid and hydrogen
peroxide to make sure that all traces of organic matter have been destroy-
ed, and evaporate the solution twice to fuming after adding 10 ml of
stabilized distilled water each time. Dilute to 25 ml wiih stabilized
distilled water, add 0'2 g of potassium periodate, boil for one minute and
then heat at about QCC for five minutes. Cool to room temperature,
adjust the volume to 25 ml with stabilillzed distilled water and mix well.
Complete the determinations by one of the following methods.

A-7.2.5*] Ahsorptiometrie mtthod—Prepare a standard series of solutions
by measuring 0*0, 0*5, 1'Q, 1*5, 2*0, 25 and 3*0 ml of standard mang”
nese solution into 100-m] conical flI*ks, add 4 ml of dilute sulphuric acid
and 2 ml of phosphoric acid and evaporate to fuming. Add a few drops
of a mixture of equal volumes of nitric acid and hydrogen peroxide,
and repeat the procedure as described in A-7.2.5, finally diluting to
25 ml with stabilized distilled water in 25-ml graduated flasks (conforming
to 18:915-1958). Measure the optical density of each solution on the
absorptiometer using a ceil of 4-cm optical depth and suitable green
filters, against the first solution containing no added manganese, as refe-
rence solution. Plot ~graph with parts per million of manganese (or /i*g
Mn, if preferred) as abscissae and optical densities as ordinates. With
suitable filters, this graph is a straight line. €t may be considered valid
for about six months, after which it should be checked.

Similarly, measure the optical density of the test solution against tjje
blank solution as reference solution, and obtain from the curve the man-
ganese content of the sample, corresponding to the observed reading.

A-7.2.5.2 Standard smes method—Prepare a standard scries of solutions
by measuring OQ, 1*0, 2*0, 3'0, 4*0 and 5’0 of standard manganese solution
T, and repeating the procedure as described in A-7.2*5.1 and finally
diluting to 25 ml with stabilized distilled water.

Transfer the test, blank and standard solutions to Nessler tubes and
compare visually in the usual way. Deduct the blank reading from the
test reading and calculate, from the number of micrograms of manga-
nese ( Mn) present in the standard solution, of manganese content of
the sample.



