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SRI LANKA STANDARD METHOD FOR THE
DETERMINATION OF CADMIUM

FOREWORD

This Sri Lanka Standard was prepared by the Drafting Committee on
Chemical test methods. It was approved by the Agricultural and Chemicals
Divisional Committee of the Bureau of Ceylon Standards and was authorised

for adoption and publication by the Council of the Bureau on 31st October
1974.

The assistance obtained from the following publications in the prepara-
tion of this document is acknowledged:

Society for analytical Chemistry — Official Standardised and Recom-
mended Methods of Analysis. Analytical Methods Committee. Society
for Analytical Chemistry, London, 1967. )

1. SCOPE

This Sri Lanka Standard prescribes methods for the determination of
cadmium,

2. METHOD I

2.1 Principle — After destruction of the organic matter, qadmium
is determined colorimetrically as its red complex with dithizone.

2.2 Range
For cadmium contents up to 50 pE.

2.3 Applicability

The method is generally applicable, but copper and nickel
interfere unless complexed with cyanide.

2.4 Reagents

All water must be glass distilled or de-ionised and be free from
cadmium.

(i) Sodium hydroxide solution — A 20 per cent M solution
in water. v

(i) . Strong standard cadmium solution — Dissolve 0.10 g of

cadmium metal in 50 ml of a 10 per cent%1 solution of
n@tric acid in water, boil the solution to expel oxides of
nitrogen, and dilute to 1 litre at 280C with water.
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(iif)
(iv)

W)

(vi)
(vii)

(viii)

(ix)

x)
(x)

Dilute standard cadmium solution — Dilute 10.0 ml of
strong standard cadmium solution to 100 ml at 28°C
with water; 1 mi=10pg of cadmium, Cd. Prepare

freshly as required.
m

Potassium sodium tartrate solution — A 25 per cent v
solution of potassium sodium tartrate, C, H, 0, KNa,

- 4H, 0, in water.

Sodium hydroxide-potassium cyanide solution A — Dis-

_solve 40 g of sodium hydroxide and 1 g of potassium

cyanide in 100 ml of water.

Carbon tetrachloride — Redistilled.

Hydroxylamine hydrochloride solution — A 20 per
cent “g solution in water. Remove interfering metals
from this solution by extracting with successive 5 ml

portions. of a 0.01 per cent m colution of diphenyl-
v

thiocarbazone (dithizone) in carbon tetrachloride until
an extract is obtained which remains green, and then
remove the excess of dithizone by extracting with succes-
sive 10-ml portions of carbon tetrachloride until a colour-
less extract is obtained; finally remove the excess of car-
bon tetrachloride by warming in a beaker, cool, and
filter.

Dithizone stock solution — 0.1 per cent ? solution of
diphenyl thiocarbazone (dithizone) incarbon tetrachloride.
Filter, and store in a refrigerator.

Dithizone extraction solution — Extract 15ml of dithi-
zone stock solution with two 50-ml portions of water
containing 2 ml of 10 N ammonia, filtering if necessary,
the combined ammoniacal extracts. Acidify the extracts
with dilute hydrochloric acid (about 1 per cent) and
extract the precipitated dithizone with 100 ml of carbon
tetrachloride, washing the extract with two successive
10-ml portions of water, and filtering the carbon tetrach-
loride solution through a dry filter-paper. Prepare
freshly as required. ‘

Tartaric acid solution— A 2 per cent I—IV‘ solution in
water.

Sodium hydroxide — potassium cyanide solution B—
Dissolve 40 g of sodium hydroxide and 0.05 g of potas-
sium cyanide in 100 ml of water.
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2.5 Procedure

2.5.1 Reagent blank — Carry out a blank test by the entire
procedure, using the same amount of reagents as are used
in the test and omitting only the sample.

252 Destruction of orgamic matter — Destroy the organic
matter in a measured volume of sample as described in
SLS 242*.

2.5.3 Preliminary treatment of digest — Transier an aliquot
(containing not more than 50ug of cadmium) of solution
prepared as described in Clause 2.5.2 to a separating
funnel, neutralise with sodium hydroxide solution, and
dilute to about 25 ml with water.

254 Determination of cadmium — Preparation of calibration
graph-Measure appropriate amounts of dilute standard
cadmium solution, covering the range0 to 50ug of cad-
mium, into a series of separating funnels, neutralise with
sodium hydroxide solution, and dilute to about 25 ml
with water. To each, add 1 ml of potassium sodium
tartrate solution, 5 ml sodium hydroxide—potassium
cyanide solution A and 1 ml of hydroxylamine hydro-
chloride solution, mixing well after each addition. To
each, add 10 ml of dithizone extraction solution, shake
vigorously for 1 minute, allow to separate, and transfer
the lower carbon tetrachloride layers to a second series of
separating funnels, each containing 25 ml of tartaric
acid solution. Repeat the extraction of the aqueous
layers with further 10 ml portions of dithizone extraction
solution until extracts are obtained which are no longer
coloured pink, adding the lower carbon tetrachloride
layers to the corresponding solutions in the second series
of separating funnels. Shake the second series of separa-
ting funnels for 2 minutes, allow the layers to separate,
and discard the lower carbon tetrachloride layers. To
each aqueous layers, add 5 ml of carbon tetrachloride,
shake for 1 minute, allow to separate, and again discard
the lower carbon tetrachloride layers.

To each aqueous solution, add 0.25 ml of hydroxyla-
mine hydrochloride solution and 10 ml of dithizone ex-
traction solution, followed by 5 ml of sodium hydroxide
potassium cyanide solution B, shake for 1 minute, allow
to separate, and filter the lower carbon tetrachloride
Jayers through toughened filter-papers (Whatman No.
541 is suitable) into a series of 50-ml calibrated flasks.

* SIS 242: Methods for the destruction of organic matter.
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2.5.5 Repeat the extraction of the aqueous layers with further

10 ml portions of dithizone extraction solution until
extracts are obtained which are no longer coloured pink,
filtering each extract through the filter-paper into the
corresponding calibrated flask. Dilute each of the com-
bined extracts to the mark with carbon tetrachloride
and mix.

Measure the optical density of each solution in turn
against carbon tetrachloride, using a 1 or 4 c¢m cell ac-
cording to the depth of colour in a spectrophotometer at
525 nm, or in a photoelectric absorptiometer fitted with a
suitable green filter. Construct a graph relating the optical
densities to the number of microgrammes of cadmium

Treatment of test and blank solutions — Treat the
solution in the separating funnels from the “Preliminary
Treatment of Digest”, as described above under “Pre-
paration of calibration graph”, commencing at the ad-
dition of 1 ml of potassium sodium tartrate solution.
From the optical density of the test and blank solutions,
obtain from the calibration graph the number of micro-
grammes of cadmium in each solution, and hence calcu-
late the amount of cadmium in the sample (see Note)

Express the result as milligrammes of cadmium,
Cd/kg of the sample.

Note: If an instrument is not available, a visual colour-
comparison method may be used. Develop the
colours of a series of standards containing 0 to 25
ug of cadmium, and compare them with those
developed by the test and blank solutions after
transferring to 50-ml Nessler cylinders.

3. METHOD 11

.. Theatomic absorption spectrophotometric method is to be adopted
if and when it could be used as a routine method in Sri Lanka.
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SLS CERTIFICATION MARK

The Sri Lanka Standards Institution is the owner of the
registered certification mark shown below. Beneath the mark,
the number of the Sri Lanka Standard relevant to the product
is indicated. This mark may be used only by those who have
obtained permits under the SLS certification marks scheme.
The presence of this mark on or in relation to a product
conveys the assurance that they have been produced to comply
with the requirements of the relevant Sri Lanka Standard
under a well designed system of quality control inspection
and testing operated by the manufacturer and supervised by
the SLSI which includes surveillance inspection of the factory,
testing of both factory and market samples.

Further particulars thhe terms and conditions cyrthe permit
may be obtained from the Sri Lanka Standards Institution,
17, Victoria Place, Elvitigala Mawatha, Colombo 08.

Printed at SLSI (Printing Unit)
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SRI LANKA STANDARDS INSTITUTION

The Sri Lanka Standards Institution (SLSI) is the National Standards Organization of Sri Lanka
established under the Sri Lanka Standards Institution Act No. 6 of 1984 which repealed and
replaced the Bureau of Ceylon Standards Act No. 38 of 1964. The Institution functions under
the Ministry of Science & Technology.

The principal objects of the Institution as set out in the Act are to prepare standards and
promote their adoption, to provide facilities for examination and testing of products, to operate
a Certification Marks Scheme, to certify the quality of products meant for local consumption
or exports and to promote standardization and quality control by educational, consultancy

and research activity.

The Institution is financed by Government grants, and by the income from the sale of its
publications and other services offered for Industry and Business Sector. Financial and

administrative control is vested in a Council appointed in accordance with the provisions of

the Act.

The development and formulation of National Standards is carried out by Technical Experts
and representatives of other interest groups, assisted by the permanent officers of the Institution.
These Technical Committees are appointed under the purview of the Sectoral Committees
which in turn are appointed by the Council. The Sectoral Committees give the final Technical
approval for the Draft National Standards prior to the approval by the Council of the SLSI.

All members of the Technical and Sectoral Committees render their services in an honorary
capacity. In this process the Institution endeavours to ensure adequate representation of all

view points.

In the International field the Institution represents Sri Lanka in the International Organization
for Standardization (ISO), and participates in such fields of standardization as are of special

interest to Sri Lanka.

Printed at the Sri Lanka Standards Institution, 17, Victoria Place, Elvitigala Mawatha,
Colombo 08.
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