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and whereas the attached publication of the Bureau of Indian Standards is of particular interest
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w education and knowledge, the attached public safety standard is made available to promote the
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0. FOREWORD

0.1 'This Indian Standard was adopted by the Indian Standards Institution
on 25 April 1978, after the draft finalized by the Chemical Standards
Sectional Committee had been approved by the Chemical Division
Council.

0.2 This standard is intended to achieve uniformity and avoid unnecessary
variations in the details of the composition of artificial sea water for con-
ducting laboratory tests as given in different Indian Standards.

0.3 Artificial sea water is used for laboratory testing such as evaluating the
deleterious effects on metallic, wooden and concrete surfaces and structures,
electronic components, test for oil contamination and detergency evalua-
tion and for occanographic, biochemical and forensic purposcs, cte, where
a reproducible solution simulating sea water is required. The effect of
marine flora and fauna are cxcluded.

0.3.1 The sea water composition required for the salt mist test for
electronic and electrical equipment has also been given in this standard
for guidance.

0.4 The lack of organic matter, suspended matter, and marine life in this
solution does not permit unqualitied acceptance of test results as represent-
ing performance in actual sea water.

0.5 Since the concentration of sca water varies with the sampling location,
the gross concentration employed herein is the average of many reliable
individual analysis of sea water along the Indian coast line.

0.6 In the preparation of this standard assistance has been derived from
ASTM D 1141-52 (reapproved 1971 ) Standard specification for substitute
ocean water, issued by the American Society for Testing and Materials,
USA.

0.7 For the purpose of deciding whether a particular requirement of this
standard is complied with, the final value, observed or calculated, expres-
sing the result of a test, shall be rounded off in accordance with 1S:2-
1960*%. The number of significant places retained in the rounded off value
should be the same as that of the specified value in this standard.

*Rules for rounding off numecrical values ( revised ).
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1. SCOPE

1.1 This standard specifies the composition and the method of preparation
of artificial sea water for conducting tests in the laboratory.

2. CHEMICAL COMPOSITION

2.1 The artificial sea water for laboratory use shall conform to the chemi-
cal composition given in Table 1 when prepared by the method given
in 5.2,

TABLE 1 CHEMICAL COMPOSITION OF ARTIFICIAL SEA WATER

St CoMPOUND CONCENTRATION,
No. ( ANHYDROUS ) g/l
M (2) (3)
i) Sodium chloride 23-5
ii) Magnesium chloride 50
iii) Sodium sulphate 39
iv) Calcium chloride 11
v) Potassium chloride 0-66
vi) Sodium bicarbonate 020
vii) Potassium bromide 010
viii) Boric acid 0-026
ix) Strontium chloride 0:024
x) Sodium fluoride 0-003

Notk — Chlorinity of this artificial sea water is 18:57. Chlorinity as used in
this standard is an oceanographic term and is a measure of total halides in sea water
which are precipitated by silver nitrate. It is numerically defined as the mass of
silver required to completely precipitate the halogens in 0-328 5 kg of sea water.

2.2 The composition of artificial sea water required for the salt mist test
for electronic and electrical equipment is given in Appendix A for
guidance,

3. QUALITY OF REAGENTS

3.1 Unless specified otherwise, pure chemicals and distilled water (see
IS: 1070-1977% ) shall be employed in the preparation of the required
solution.

Nore — ¢ Pure chemicals * shall mean chemicals that do not contain Impurities
which affect the results of analysis.

*Specification for water for gencral laboratory use ( second revision ).
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4. REAGENTS

4.1 Sodium Chloride — See IS : 4408-1967*.
4.2 Magnesium Chloride — See IS : 254-1973%.
4.3 Sodium Sulphate

4.4 Calcium Chloride — See 1S : 1314-1967%}.
4.5 Potassium Chloride — See IS : 7223-19738,
4.6 Sodium Bicarbonate — Se¢ IS : 2124-1962|}.
4.7 Potassium Bromide — Se¢ IS : 2797-19649],
4.8 Boric Acid

4.9 Strontium Chloride

4.10 Sodium Fluoride

4.11 Standard Sodium Carbonate Solution — (-1 N,

5. METHOD OF PREPARATION
5.1 Preparation of Solution

5.1.1 Stock Solution A — Dissolve the indicated amounts of the following
salts in water and dilute to a total volume of 10 litres. Store in well-
stoppered glass container:

Magnesium chloride ( MgCly6H,0 ) 53350 g
Calcium chloride, anhydrous { CaCl, ) 3500 g
Strontium chloride ( SrCly'6H,0O ) 210 ¢

5,1.2 Stock Solution B — Dissolve the indicated amounts of the following
salts in water and dilute to a total volume of 10 litres. Store in well-
stoppered glass container:

Potassium chloride (KCl) 6600 g
Sedium bicarbonate ( NaHCO; ) 20000 g
Potassium bromide ( KBr ) 1000 g
Boric acid ( HgBOj3) 260 g
Sodium fluoride ( NaF ) 30¢g

*Specification for sodium chloride, analytical reagent.

¥Specification for magnesium chloride ( second revision ).

gSpeciﬁcation for calcium chloride ( first revision ).
Specification for potassium chloride, analytical reagent,

|ISpecification for sodium bicarbonate.

9Specification for potassium bromide.
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5.2 Preparation of Artificial Sea Water — Dissolve 235:0 g of sodium
chloride and 39-0 g of anhydrous sodium sulphate in 8 to 9 litres of water.
Add slowly with vigorous stirring 200 ml of stock solution A and then
100 ml of stock solution B. Dilute to 10 litres. Adjust the pH to 7'8 to 82
with sodium carbonate solution, Only a few millilitres of sodium carbo-
nate should be required.

Notr — The solution should be mixcd and the pH adjusted immediately before
use.

APPENDIX A
( Clause 2.2 )
COMPOSITION OF ARTIFICIAL SEA WATER FOR

SALT MIST TEST FOR ELECTRONIC AND
ELECTRICAL EQUIPMENT

A-1. The composition of artificial sea water required for the salt mist test
is given in Table 2.

TABLE 2 CHEMICAL COMPOSITION OF ARTIFICIAL SEA WATER
FOR SALT MIST TEST FOR ELECTRONIC AND
ELECTRICAL EQUIPMENT

St CoOMPOUND CONCENTRATION,
No, ( ANHYDROUS ) g/l
N (2) 3
i) Sodium chloride 26'5
iil) Magnesium sulphate 33
i1i) Magnesium chloride 2:4
iv) Calcium chloride 111
v) Potassium chloride 073
vi) Sodium bromide 028
vii) Sodium bicarbonate 0:20
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