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FOREWORD

This Indian Standard (Third Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by the Pesticides Sectional Committee had been approved by the Food and Agriculture Division Council.

Copper oxychloride is extensively used for agricultural and horticultural purposes in fungicidal formulations. Copper oxychloride is the common name for basic cupric chlorides.

This standard was published in 1959 and first revised in 1969 to incorporate improved requirement for total soluble alkalinity and to specify requirement of soluble copper salts in view of better manufacturing technique becoming available. The second revision was issued in 1978 to align with the requirements as stipulated by central insecticides board (CIB).

In this revision, the standard has been brought out in the latest style and format of the Indian Standards, and references to Indian Standards wherever applicable have been updated.

In the preparation of this standard, due consideration has been given to the provisions of the Insecticides Act, 1968 and the Rules rules framed thereunder. However, this standard is subject to the restrictions imposed under these, wherever applicable.

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with                                  IS 2 : 2022. ‘Rules for rounding off numerical values (second revision)’ . This number of significant places retained in the rounded off value should be the same as that of the specified value in this standard.	Comment by Inno: Kindly mention the committee composition
Indian Standard
COPPER OXYCHLORIDE, TECHNICAL — SPECIFICATION 
( Third Revision ) 

1 SCOPE

This standard prescribes the requirements and the methods of sampling and test for copper oxychloride, technical.

2 REFERENCES

The following Indian Sstandards given below contain provisions which through reference in this text, constitute provision of this standard. At the time of publication, the editions indicated were valid. All standards are subject to revision and parties to agreements based on this standard are encouraged to investigate the possibility of applying the most recent editions of these standards indicated below:

	IS No.
	Title

	IS 1070 : 2023
	Reagent grade water  ̶  Specification  (fourth revision)Reagent grade water — Specification (fourth revision)

	IS 1506 : 2024
	Copper oxychloride dusting powder – — Specification (third revision)

	IS 6940 : 1982
	Methods of test for pesticides and their formulations (first revision)

	IS 8190 (Part 1) : 1988
	Requirements for packing of pesticides: Part 1 Solid pesticides (second revision)

	IS 10946 : 1996
	Methods of sampling for technical grade pesticides (first revision)



3 REQUIREMENTS

3.1 The material shall be in the form of bluish-green coloured homogeneous powder or in such a form that it is possible to easily powder it by crushing under a knife, without a grinding action. It shall be free from foreign matter.

3.2 The material shall also comply with the requirements given in Table 1.

Table 1 Requirements of Copper Oxychloride, Technical
(Clauses 3.2 and 7)
	Sl No.
	Characteristic
	Requirements
	Method of Test, Ref to

	(1)
	(2)
	(3)
	(4)

	    i)
	Copper content, percent by mass, Max
	57.0
	Annex BA of IS 1506	Comment by Inno: kindly review it should be annex B because the copper content is given in Annex B of IS 1506.

	   ii)
	Moisture content, percent by mass, Max
	1.0
	IS 6940

	   iii)
	Total chlorine content, percent by mass, Max
	15.5
	Annex A

	   iv)
	Acidity (as H2SO4), percent by mass, Max
                              or
Alkalinity (as Na2CO3), percent by mass, Max
	0.05

0.5
	IS 6940

Annex CB of IS 1506	Comment by Inno: kindly review it should be annex C because the Alkalinity is given in Annex C of IS 1506.

	   v)
	Soluble copper salts, ppm, Max
	30
	Annex B

	   vi)
	Lead (as Pb), percent by mass, Max
	0.05
	Annex C

	  vii)
	Arsenic (as As), percent by mass, Max
	0.05
	Annex D



4 PACKING 

The material shall be packed according to IS 8190 (Part 1).

5 MARKING 

5.1 The containers shall be securely closed and shall be bear legibly and indelibly the following information:
a) Name of the material;
b) Name and address of the manufacturer;
c) Batch number;
d) Date of manufacture;
e) Date of expiry;
f) Net quantity;
g) Nominal copper content, percent (m/m);
h) Cautionary notice as worded in the Insecticides Act, 1968, and Rules rules framed thereunder; and
j) j) Any other information required under the Legal Metrology (Packaged  Commodities) Rules, 2011.

5.2 BIS Certification Marking

The product(s) conforming to the requirements of this standard may be certified as per the conformity assessment schemes under the provisions of the Bureau of Indian Standards Act, 2016 and the Rules and Regulations framed thereunder, and the products may be marked with the Standard Mark.

6 SAMPLING

Representative samples of the material shall be drawn as prescribed in IS 10946.

7 TESTS

Tests shall be carried out by appropriate methods as referred in col (4) of Table 1.

8 QUALITY OF REAGENTS 

Unless specified otherwise, pure chemicals and distilled water (see IS 1070) shall be employed in tests.
NOTE – — ‘Pure chemicals’ shall mean chemicals that do not contain impurities which affect the results of analysis.


ANNEX A
[Table 1, Sl No. (iii)]
DETERMINATION OF TOTAL CHLORINE CONTENT

A-1 REAGENTS

A-1.1 Dilute Nitric Acid Solution   — ̶  5 percent (v/v).

A-l.2 Standard Silver Nitrate Solution —– 0.1 N.

A-1.3 Ferric Ammonium Sulphate Solution — ̶  10 percent (m/v).

A-1.4 Standard Potassium Thiocyanate Solution — ̶  0.1 N

A-2 PROCEDURE

A-2.1 Weigh accurately about 0.25 g of the material into a 250 ml Erlenmeyer flask. Add to this about 30 ml of dilute nitric acid solution and shake to dissolve the contents of the flask. Add 20 ml of the standard silver nitrate solution, about 5 ml of ferric ammonium sulphate solution, and titrate the mixture against standard potassium thiocyanate solution.

A-2.2 Alternatively, direct titration may be carried out potentiometrically.

A-3 CALCULATION

A-3.1 Total chlorine content, percent by mass =  

where,

A = volume, in ml, of the standard potassium thiocyanate solution required for the test with the material;
            f  = correction factor (see A-3.2);
           N = normality of the standard silver nitrate solution; and
           M = mass, in g, of the material taken for the test.

A-3.2 Correction factor (f) is the equivalent value of 1 ml of the 0.1 N potassium thiocyanate solution in terms of 1 ml of the 0.1 N silver nitrate solution:

f = 

where,
            F1 = normality of the standard potassium thiocyanate solution; and
F  = normality of the standard silver nitrate solution.
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ANNEX B
[Table 1, Sl No. (v)]
DETERMINATION OF SOLUBLE COPPER SALTS

B-1 APPARATUS

B-l1.1 Nessler Cylinders   — ̶  100 ml capacity.

B-2 REAGENTS

B-2.l 1 Concentrated Hydrochloric Acid

B-2.2 Concentrated Nitric Acid

B-2.3 Citric Acid

B-2.4 Standard Ammonium Hydroxide Solution —– approximately 5 N.

B-2.5 Sodium Diethyldithiocarbamate Solution 

Dissolve 1.0 g of sodium diethyldithiocarbamate in 1 000 ml of copper-free water. Filter and keep in an amber bottle and protect from strong light.

B-2.6 Standard Copper Solution
  
Dissolve 0.3928 g of copper sulphate pentahydrate in copper-free water and make up the volume to 1 000 ml so that 1 ml of this solution is equivalent to 0.1 mg of copper.

B-3 PROCEDURE

B-3.1 Weigh 25 g of sample and extract with cold water and filter into 250 ml volumetric flask and make the volume to 250 ml. The filtrate should be clear. Mix well and take 100 ml out of 250 ml for the estimation of copper.

B-3.2 Add 0.5 ml of concentrated hydrochloric acid and five drops of concentrated nitric acid, boil for about                    15 minutes to reduce the volume to about 86 ml and cool. Add 1 g of citric acid and adjust pH to 9 by adding standard ammonium hydroxide solution. Transfer the solution to the Nessler cylinder and add 10 ml of sodium diethyldithiocarbamate solution. Compare the yellow colour produced with a control using 3 ml of standard copper solution in place of the material.

B-3.3 The material shall be considered not to have exceeded the prescribed limit if the intensity of the colour produced with the material is not greater than that produced in the control test. Calculate soluble copper salts in terms of parts per million (ppm).

ANNEX C
[ Table 1, Sl No. (vi)]
DETERMINATION OF LEAD

C-1 GENERAL

Lead is extracted as the dithizonate from a solution of copper oxychloride and estimated photometrically.

C-2 REAGENTS

C-2.1 Dilute Nitric Acid — ̶  50 percent (v/v).

C-2.2 Thymolphthalein Indicator —– 0.04 percent (m/v) in alcohol.

C-2.3 Ammonia-Cyanide Solution  

Dissolve 13.3 g of potassium cyanide in 200 ml of water. Add 75 ml of ammonia solution (r.d. 0.9) and make up the volume to 500 ml.

C-2.4 Hydroxylamine Hydrochloride

C-2.5 Tartaric Acid Solution  — ̶  50 percent. 

Dissolve 50 g in warm water and dilute to 100 ml.

C-2.6 Ammonium Hydroxide Solution  —̶  relative density.d. 0.9.

C-2.7 Potassium Hydroxide Solution  —̶  50 percent (m/v)

C-2.8 Potassium Cyanide Solution —– 13.3 percent (m/v)

C-2.9 Dithizone Solution  ̶  

Dissolve 0.01 g of dithizone in 500 ml of carbon tetrachloride and filter.

C-2.10 Carbon Tetrachloride

C-2.11 Wash Solution 

To 25 ml of dilute nitric acid solution, add 2 to 3 drops of thymolphthalein solution and ammonia-cyanide solution till blue in colour. Dissolve 0.1 g to 0.2 g hydroxylamine hydrochloride in this solution,. (This this wash solution should be prepared freshly.).

C-3 PROCEDURE

C-3.1 Weigh accurately 2.5 g of the material and dissolve it in 50 ml of dilute nitric acid. Boil for 2 min to 3 minutes and then allow to cool. Transfer the solution to a 250 ml volumetric flask, make up to the mark and mix well.

C-3.2 Pipette out 25 ml of the solution into a beaker, add 5 ml of tartaric acid solution and 4 ml of ammonia solution,. (If if the solution turns deep blue, decolourize it by adding further tartaric acid.). Cool and add to the decolourized solution potassium hydroxide solution dropwise (2 ml to 4 ml) until a deep blue colour is obtained. Cool and add potassium cyanide solution (4 ml to 6 ml) until the solution becomes water-white or light yellow. Add four drops of thymolphthalein indicator solution and adjust the pH of the solution as follows:

If the colour of the solution after adding the indicator is deep blue or dirty green (depending on the colour before adding the indicator), add tartaric acid until the colour becomes light blue or light yellow-green. When the solution is faint light blue (light yellow-green), add ammonia solution till a deeper colour is obtained.
NOTE - — The colour of the solution depends on the impurities present in the solution.

C-3.3 Add 0.3 g to 0.4 g of hydroxylamine hydrochloride to the solution, dissolve it and transfer the solution to a 250 ml separating funnel. Add 25 ml of dithizone solution, shake and allow to settle. Run the lower layer into a second separating funnel. Add 15 ml of dithizone and 10 ml of carbon tetrachloride to the first funnel, shake, allow to settle and run the lower layer into the second funnel. Then add 5 ml of ammonia solution and 10 ml of carbon tetrachloride to the first funnel. Shake as before and examine the lower layer. If colourless or slightly green, run the lower layer into the second funnel. If pink, add 10 ml of dithizone solution, re-shake and run off the lower layer. Wash the aqueous layer with another 10 ml of carbon tetrachloride solution and, if colourless, add it to the previous combined extracts. Discard the aqueous layer in the first funnel.

C-3.4 Add the wash solution (see C-2.11) to the combined extracts in the separating funnel. Shake and allow to settle. The lower layer should have a distinct pink colour and show no orange tint. Run the lower layer through a dry filter paper into a dry 100 ml volumetric flask. Extract the wash water with 10 ml of carbon tetrachloride and run it into the 100 ml volumetric flask. Make up to the mark with carbon tetrachloride.

C-3.5 Measure the intensity of the pink colour immediately on the spectrophotometer at 520 nm in l 1 cm cell using carbon tetrachloride as blank. The colour, finally measured. should be pink, as tendency to an orange colour indicates the presence of oxidation products. The extinction at 450 nm should not be more than half of that at 520 nm.

C-4 CALCULATION

Calculate the amount of lead present in the solution by plotting the intensity reading on the standard curve previously drawn by using varying concentrations of lead.
















ANNEX D
[Table 1, Sl No. (vii)]
DETERMINATION OF ARSENIC

D-1 GENERAL

Arsenic is precipitated as the element from a solution of copper oxychloride in hydrochloric acid by sodium hypophosphite. The precipitated arsenic is dissolved in iodine solution and estimated photometrically after reduction of arsene molybdate to molybdenum blue.	Comment by Inno: kindly review the arsene spelling	Comment by kuldeep.mittal4@gmail.com: It is arsene

D-2 REAGENTS

D-2.1 Dilute Nitric Acid — ̶  50 percent (v/v).

D-2.2 Concentrated Sulphuric Add

D-2.3 Concentrated Hydrochloric Acid

D-2.4 Sodium Hypophosphite

D-2.5 Standard Iodine-Solution —– 0.02 N

D-2.6 Sodium Bicarbonate Solution  —̶  normal solution.

D-2.7 Sulphuric Molybdate Reagent  

Prepared by mixing equal volumes of 13 N sulphuric acid and 6.9 percent (m/v) solution of ammonium molybdate.

D-2.8 Sodium Metabisulphite Solution  — ̶  5 percent (m/v)

D-2.9 Stannous Chloride Solution —– 0.2 percent (prepared by diluting concentrated stannous chloride solution with water as required).

D-3 PROCEDURE

D-3.1 Weigh accurately 2.5 g of the material and dissolve it in 25 ml of dilute nitric acid. Add 6 ml to 8 ml of concentrated sulphuric acid when the effervescence, if any, has ceased. Carefully boil the solution until it fumes, to remove organic matter. Cool, add 10 ml of water and refume, taking care to avoid ‘spitting’. Cool, and then dissolve the salts by warming with 25 ml of water. Add to the solution 30 ml of concentrated hydrochloric acid and 4 g to 6 g of sodium hypophosphite. Warm the solution on a hot-plate until the precipitation is complete and then boil gently for 5 minutes to coagulate the precipitate 

D-3.2 Filter through a No. 4 sintered glass funnel. Wash the beaker twice with 15 ml portions of hot freshly-boiled water, pouring washings through the funnel. Then wash the funnel four times, using 15 ml of hot water each time. Discard the nearly colourless filtrate and thoroughly rinse out the filter flask. Put the filter funnel in position and add 20 ml of iodine solution to the precipitate. Draw the solution very slowly through the filter until all the arsenic is dissolved,. (It it is easy to determine when the arsenic has been dissolved, since it is always in the form of a dark-brown or black finely-divided powder which shows up well even in traces on the filter.). Again add 20 ml of iodine solution and slowly draw through the filter. Wash the filter with 20 ml to 30 ml of water until all the traces of iodine have been washed out. Transfer this solution to a 100 ml volumetric flask and make up to the mark with distilled water.

D-3.3 Transfer 5 ml of the above solution (or less, arsenic content is high) to a test tube with a mark at 9 ml. Pipette out 1 ml of sodium bicarbonate solution and 2 ml of sulphuric molybdate reagent into the test tube. When the effervescence has ceased, add one to two drops of sodium metabisulphite solution to decolourize the iodine. Make up the volume to the 9 ml mark with water. Mix the solution well and then add 1 ml of stannous chloride solution. Shake the test tube thoroughly.

D-3.4 After 5 minutes, measure the intensity of the blue colour developed on the spectrophotometer, preferably at 840 nm using a 1 cm cell and distilled water as blank. If 840 nm cannot be attained by the spectrophotometer, a lower wavelength of 750 nm may be used.

D-4 CALCULATION

Calculate the amount of arsenic present in the material by plotting the intensity of the colour so obtained on a standard curve previously drawn by using pure arsenic-free copper and arsenic trioxide of analytical reagent grade as standards in concentrations from 0 µg to 60 µg.


