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periodical revision in order to
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ment will be recorded and brought
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which the revisions are entrusted.
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AMENDMENT NO: 01 TO SLS 345 : 1975
METHOD FOR THE DETERMINATION OF MERCURY

FOREWORD
Insert the following under 4™ paragraph of FOREWORD.

“Introduction of the atomic absorption spectrophotometric method for the determination of
Mercury is given in Appendix A.”

Insert the following at the end of Clause 2.5.7.

“APPENDIX A
ATOMIC ABSORPTION SPECTROPHOTOMETRIC METHOD

The atomic absorption spectrophotometric method is to be adopted if and when it could be used
as a routine method.”
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SRI LANKA STANDARD
METHOD FOR THE

DETERMINATION OF MERCURY

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 1975-04-02,

The assistance obtained from the following publication
in the preparation of this document is acknowledged.
Official Standardised and Recommended Methods of
Analysis. Analytical Methods Committee, Society for
Analytical Chemistry, London. 1967.

1 SCOPE

This Sri Lanka Standard prescribes a method for the
determination of mercury.

2 PRINCIPLE OF METHOD

After destruction of the organic matter by wet oxida-
tion with nitric and sulphuric acids, in the apparatus
shown in Fig. 1, dilution of the resulting solution to
give an acid concentration of approximately N, and
reduction with hydroxy ammonium chloride to destroy
oxides of nitrogen, the mercury is separated by extract-
ion with an excess of a solution of dithizone in carbon
tetrachloride.
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The mercury is removed from this extract and returned
to the aqueous phase by oxidation with sodium nitrite
in 0.1N hydrochloric acid solution. Excess of nitrite
is destroyed with hydroxy ammonium chloride, and any
reamaining oxides of nitrogen are removed by treating
the solution with urea. After the addition of EDTA,
which hinders the reaction of copper with dithizone,
mercury is extracted titratively with a solution of
dithizone in carbon tetrachlcride. The combined
extracts are diluted to a standard volume of 4.0 ml
by adding carbon tetrachloride, and the content of
mercury in the sample is determined by measuring the
optical density of this solution against a reagent
blank in 10-mm cells at a wavelength of 485 nm and
reference to a calibration graph.

In the presence of more than 60 ug of copper (in the
final 4 ml of carbon tetrachloride solution), it is
recommended that the final colorimetric determination
should be made with a solution of dithizone in chloro-
form instead of in carbon tetrachloride. In this
instance, the combined extract is diluted to 4.0 ml
with chloroform and measurement is made at a wavelength
of 492 mm. 1In other respects the procedure is ident-
ical with that described below.

2.1 Range

For mercury contents not less than 0.5 ug (Hg) in the
sample taken. (A suitable sample is generally about
2 g),

2.2 Applicability

The method is suitable for the analysis of most types
of organic materials, The method is specific for
mercury in all ordinary circumstances. 60 ug of copper
can be present when carbon tetrachloride is used, and
600 pg of copper can be present when chloroform is used
in the final colorimetric determination, without
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interference. The possibility of interference from the
noble metals such as gold, palladium and platinum, has
not been investigated.

2.3 Apparatus

a) Digestion apparatus - See Destruction of organic
matter (see 2.5.2).

b) Separating funnels, 150-ml, 500-ml and 1000-ml
capacity - Pear shaped separating funnels with well
fitting glass stopcocks and stoppers.

NOTE - All glassware should be of borosilicate glass and
must be thoroughly cleaned with nitric and sulphuric
acids, and then washed with distilled water, immediately
before use.

2.4 Reagents

All water shall be glass distilled or de-mineralised
and free from mercury or other impurities that react
with dithizone.

The acids supplied as 'low in lead' or ‘'for foodstuffs
analysis' are suitable for the determination of mercury
without further treatment.

Other reagents used should be of analytical reagent
quality. Certain of the reagent solutions used may be
purified in order to reduce blank values and so increase
the accuracy of the method at low levels of mercury.

The purifications of hydroxy ammonium chloride solution
is described.

a) Hydroxy ammonium chloride solution

Prepare a 20 per cent mfv solution in water and purify
it as follows:

Transfer the solution to a separating funnel. Add a
few millilitres of dithizone stock solution, shake for

5
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2 minutes, and allow the layers to separate. Reject

the orgénic layer. Repeat the extraction with dithizone
until the organic layer has the colour of pure dithizone
solution. Finally extract the solution with successive
small amounts of chloroform until the extracts are
colourless, and discard the extracts.

b) Dithizone stock solution

prepare a 0.05 per cent m/v solution in chloroform.
This solution should be stored in a dark glass bottle
in a refrigerator.

NOTE - Commercially available analytical reagent grade
dithizone can usually be used without purification.

If however, purification of the reagent is considered
desirable, the reagent solution may be prepared as
follows :

pissolve 0.1 g of dithizone in 150 ml of chloroform in
a separating funnel and shake for 10 minutes. Filter
the solution through an ashless filter paper into a
second separating funnel, add sbout 100 ml of approx-
imately 0.1 N ammonia solution and shake vigorously

for one minute. Allow the layers to separate and run
the organic layer pack into the first separating funnel
and shake it for one minute with a further 100-ml
portion of approximately 0.1 N ammonia solution. nis—-
card the organic phase and combine the ammonical solut-
ions in a large separating funnel. Wash the solution
with three successive 5-ml portions of chloroform and
discard the washings. add 200 ml of chloroform,
neutralize with approximately N sulphuric acid and add
10 ml of the acid in excess. Extract the dithizone
into the chloroform by shaking vigorously for 2 minutes,
allow to separate and run the organic layer through a
dry ashless filter paper into a dark glass bottle.
Store the solution in a refrigerator.
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€) Dilute dithizone solution in carbon tetrachloride

Dilute 2 ml of the stock solution to 100 ml with carbon
tetrachloride.

d) Dilute dithizone solution in chloroform

Dilute 2 ml of the stock solution to 100 ml with
chloroform.

NOTE ~ Dilute dithizone solutions should be freshly
prepared.

e) Hydrochloric acid solution, 0,1 N*.
f) Sodium nitrate solution, 5 per cent m/v aqueous¥*,

g) Urea solution, 10 per cent m/v aqueous®*,

h) EDra solution*

Dissolve 2.5 g of EDTA (disodium salt dihydrate) in
100 ml of water.

j) Acetic acid solution, approximately 4 N*.

k) Carbon tetrachloride.
1) Chloroform,

m) Standard mercury stock solution

Dissolve 0,1354 g of mercuric chloride in 1 litre of
0.1 N hydrochloric acid.

1 ml of solution = 100 ug of mercury (Hg).

*These solutions can be purified as described for
hydroxy ammonium chloride solution.
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n) Dilute standard mercury solution

Dilute 10 ml of the stock solution to 1 litre with
0.1 N hydrochloric acid,

1 ml of solution = 1 Mg of mercury (Hg).

This solution should be prepared freshly as required.
©) Sulphuric acid, sp.gr. 1,84,

p) Nitric acid, sp.gr. 1.42,

2.5 Procedure

2.5.1 Reagent blank value

Carry out a blank test by the entire procedure; use
the precise amounts of the reagents used in the test
and omit only the sample.

2.5.2 Destruction of organic matter

The apparatus shown in Figure 1 should be used for the
wet digestion of the sample. The method described
below is suitable for the oxidation of most materials.
Sample masses of up to about 10 g of dry solid can be
oxidised by this procedure with 50 ml of nitric acid.
Care should be taken in applying the method of wet
oxidation to samples containing fats since, although
this method has been applied to several such substances,
some workers who have possibly used other conditions
have experienced explosiye reactions,

Other procedures may be found suitable for the wet
oxidation of particular types of organic matter. For
exXample, the destruction of Sugars and other carbohy-
drates is facilitated by heating the sample under reflux
with nitric acid and water for some time before cooling,
adding sulphuric acid, and completing the digestion.
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FIG. 1 - Apparatus for the wet decomposition

of organic matter
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2.5.3 Description of apparatus

The flask has a capacity of 250 ml and the reservoir,
B, has a capacity of 150 mi to 200 ml. The condenser
is a standard double surface or spiral surface reflux
type. The thermometer is calibrated for temperatures
upto 200 ®c and all the connections are made through

standard ground glass joints.

2.5.4 Method

Transfer a weighed amount of sample to the oxidation
flask and add a cooled mixture of 20 ml of water, 5 ml
of sulphuric acid and 50 ml of nitric acid, (If the
sample is wet, raeduce the volume of water added, and if
the sample mass exceeds 10 g of dry solid add up to a
further 5 ml of nitric acid for each gram of dry
solid in excess). Add a few anti-bumping granules or
glass beads and assemble the apparatus as illustrated.
Allow any initial reaction to subside and then heat,
cautiously at first, collecting the distillate in the
reservoir, B, with tap A closed. When th% temperature
indicated by the thermometer reaches 116 C (see

Note 1), run off the contents of the reservoir through
the drain tube, C, and collect in a measuring cylinder.

Continue collecting the distillate in the reservolir and
when the oxidation mixture darkens run a little of the
distillate from the reservoir to the flask. Continue
this procedure, maintaining a slight excess of nitric
acid in the oxidation flask, until the solution ceases
to darken and fumes of sulphuric acid are evolved.
Allow the mixture to cool, run the contents of the
reservoir into the flask and add to first distillate in
in the measuring cylinder (see Note 2).

Titrate 1 ml of this solution with standard sodium
hydroxide solution to determine the normality of acid
present, Dilute with water to produce a solution with

a total acidity of about N (see Note 3), heat to boiling,

10
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remove from the source of heat, and add rapidly, with
mixing a volume of hydroxy ammonia chloride solution
equal to one-tenth of the total bulk; then set aside for
15 minutes, and cool to room temperature.

NOTES:

1 This temperature is close to the boiling point
of nitric acid.

2 The volume of the residue plus distillate is
usually about 80 ml to 90 ml.

3 The volume after dilution to N is about 400 ml.

2.5.5 Separation of mercury

Transfer the solution to a separating funnel of suitable
capacity and extract with carbon tetrachloride if nece-
ssary, to remove any fat. Add 10 ml of dilute dithizone
solution in carbon tetrachloride, shake for one minute,
allow the layers to separate and run the lower layer
intc a 150-ml separating funnel. Continue the extract-
ion with successive 1 ml portions of dithizone solution
until two successive extracts remain green, and combine
the extracts in the second separating fumnnel.

Add 10 ml of 0.1 N hydrochloric acid in 1 ml of sodium
nitrite solution, shake vigorously for 1 minute, allow
the layers to separate and carefully discard the lower
layer. Add 1 ml of hydroxy ammonium chloride solution
and set aside for 15 minutes, shaking occas ionally.
Add 1 ml of urea solution and 1 ml of EDTA solution.

2.5.6 Determination of mercury

Add 0.5 ml of dilute dithizone solution in carbon tetra-
chloride from a 10-ml burette., Shake the funnel vigoro-
usly for 10 seconds and allow the layers to separate.
Run the lower layer into another separating funnel
containing 5 ml of 4 N acetic acid (see Note 4) and
repeat the operation until the separated layer is green-
ish orange; the shaking time should then be extended to

11
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30 seconds and the increments of dithizone solution
reduced to 0.2 ml. Continue the titration and separat-
ion, combining the extracts until the organic layer has

a greyish mixed colour, showing that the mercury has

been extracted completely and that the extract contains

a slight excess of dithizone; note the volume of dithi-
zone solution required. From another 10 ml burette add
sufficient carbon tetrachloride (or chloroform) to adjust
the volume of the extract to 4.0 ml.

Mix dry the stem of the funnel, and run the lower layer
through a small glass wool plug, supported in a small
glass funnel, into a 10-mm glass spectrophotometric

cell. Measure the optical density at a wavelength of

105 mm with the blank solution as reference. Read the
number of micrograms . of mercury equivalent to the
measured optical density from the calibration graph
established as described below, and calculate the mercury
content of the sample.

NOTE 4 -~ Solutions of mercuric dithizonate in organic
solvents are sensitive to light. Exposure to daylight
causes the solutions to fade, but the original colour
is slowly restored if the faded solutions are kept in
the dark, and is more rapidly restored on shaking with
dilute acids.

2.5.7 Preparation of calibration graph

Transfer aliquots of dilute standard mercury solution

to cover the range 0.5 ug to 10.0 g of mercury to a
series of separating funnels and dilute each to 10.0 ml
if necessary, by adding 0.1 N hydrochloric acid. Trans-
fer 10.0 ml of 0,1 N hydrochloric acid to another
separating funnel to be used as a blank solution. Treat
each solution as described below.

12



SLS 345:1975

Add one ml of sodium nitrite solution and one ml of ‘
hydroxy ammonium chloride solution mix, and set aside
for 15 minutes. Add one ml of urea solution and one ml
of EDTA solution and complete the extraction and
measurement of each extract as described under
Determination of mercury, use the same solution of
dithizone as was used in the tests.

Construct a graph relating optical density to the
number of microgrames (2.5.6) of mercury. The plot
should be linear and should on extrapolation, pass
through the origin.

13
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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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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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