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MINISTRY OF AGRICULTURE & IRRIGATION

(Department of Agriculture)

ORDER

New Delhi, the 21th October 1976

G.S.R. 854(E).—In exercise of the powers conferred by Section 3 of the Essential
Commodities Act, 1955 (10 of 1955), the Central Government hereby makes the follow-
ing order further to amend the Fertiliser (Control) Order, 1957, namely:—

1. (1) This Order may be called the Fertiliser (Control) Eighth Amendment Order,
1976.

(2) It shall come into force on the date of its publication in the Official Gazette.

2. In Schedule II to the Fertiliser (Control) Order, 1957, after the heading "C. Method
of sampling and analysis of Anhydrous Ammonia" and the entries relating thereto, the
following heading and entries shall be inserted, namely:—

"D. ANALYSIS OF ZINC SULPHATE, AGRICULTURAL GRADE
Quality of Reagents; Pure chemicals and distilled water shall be used in tests.

NOTE.—'Pure chemicals' shall mean chemicals that do not contain impurities which affect
the results of analysis.
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I. DETERMINATION OF MATTER INSOLUBLE IN WATER

Reagent: Dilute Sulphuric Acid—10 per cent.

Procedure: Dissolve 25.0 g of the material in 125 ml of water and Udd 1 ml of dilute
sulphuric ackl. Heat the solution to boiling. Filter through a weighed and prepared
Gooch crucible or sintered glass crucible (G No. 4) and wash the residue thoroughly
with hot water. Dry the crucible at 110° ±5°C to constant mass.

Calculation
Matter insoluble in water, per cent by mass weight •= 4A

where
A = weight in g of the residue.

II. DETERMINATION OF ZINC

Reagents
(a) Dlsodlum Eithylenediamipo Tetra-Acetate (EDTA) Solution.—Dissolve 18.6 g

of disodium ethylenediamine tetra-acetate dihydrate in water and make up the
volume to 1 litre in a volumetric flask.

(b) Standard Zinc Solution.—Weigh 1.250 g of reagent grade zinc metal, dissolve
in 20 ml of hydrochloric acid ( 1 : 1 ) and make up to 500 ml in a volume-
tric flask.

(c) Ammonium Hydroxide—20 per cent (tti/ro).
(d) Eriochrome Black-T Indicator.—Mix thoroughly 1 g of eriochrome black-T

with 100 g of sodium chloride.
(e) Ammonium Chloride
(f)* Sodium Cyanide
(g) Formaldehyde Solution.—Dilute 1 volume of formal dehyde 36 per cent

(m/v) with 8 volumes of water.

Procedure

1. Standardization of EDTA Solution.—-Pipette 50 ml of standard zinc solution into a
600-ml beaker. Add ammonium hydroxide until a permanent precipitate is formed, fol-
lowed by 10 ml more of the alkali. Dilute to 500 ml and add a few specks of tne indicator.
Titrate the red solution with EDTA solution to a clear blue end-point.

2. Dissolve 0.5 g of the material, accurately weighed, in about 25 ml of water and
add 0.1 g of ammonium chloride and 0.5 of sodium cyanide. Add more cyanide if the
precipitate formed does not dissolve completely. Add approximately 75 ml of water and
10 to 20 ml of ammonium hydroxide. Add sufficient amount of eriochrome black T indi-
cator to produce a red colour (only a few specks are required) and stir until dissolved.
Add 20 ml of formaldehyde solution and titrate with EDTA solution to a clear blue end-
point (it is important to carry out the titration immediately after addition of formaldehyde
solution).

Calculation

Vx
Zinc (as Zn), per cent by mass=12.5 " ^

y,~
where

i — V i = Volume in ml of EDTA solution used with the material in 2,

yB _ Volume in ml of EDTA solution used with standard zinc solution in 1, and

M = mass in g of the material taken for the test.

•To bo used with extreme care.
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III. C0L0R1METRIC METHOD FOR DETERMINING OF COPPER

Outline of the Method.—Sodium diethyldithio carbonate reacts with slightly acidic or
aramomcal solution of copper in low concentration to produce a brown colloidal suspen-
sion of the cupric diethylaithiocardamate extracted determined spcctrophotometricaUy,

Apparatus
photometer: Any suitable photoclectic colorimeter.

Reagents
(i) Ammonium Chrate Solution—40 per cent (m/v).

(ii) Sodium Diethyldithiocarbamate Solution—0.1 per cent (m/v.)
(iii) Standard Copper Solution—Clean the surface of a copper wire with sand paper.

Dissolve 1U0 mg of pure copper in dilute nitric acid. Heat the solution nearly to dryness
to drive oft the acid. Add aoout 10 ml or water and heat again nearly to dryness. Take
up the residue in water, add 25 ml of IN sulphuric acid and diluLe lo l.OOLt ml. One
millilitre of this solution contains 0.1 mg of copper (as Cu).

Alternatively, dissolve 3,928 £ of cupric sulphate (CuSOa5Ha0) in sufficient water
containing 1 or 2 ml of concentrated sulphuric acid and dilute to 1000 ml. One miili-
litre of the solution contains 1.0 mg of copper (as Cu),

(iv) Ammonium Hydroxide^lH N.
(v) Carbon Tetrachlofide

III (a) PREPARATION OF THE SAMPLE
Weigh 5 g of sample accurately, dissolve in distilled water ana add 1 ml of sulphuric

acid. Filter the solution and make up to 250 ml with water in a volumetric flask. Take
50 ml of the above solution in a beaker, heat, pass hydrogen sulphiue gas or add sodium
sulphide solution and ensure complete precipitation, Filter hot and keep the tilteratc for
subsequent analysis.

Ill-a. l^Boil the residue with dilute nitric acid and filter, if necessary, fo the filtered
solution add sulphuric acid, evaporate, dilute and filter. Keep the residue for determination
of lead.

Ill-b. PROCEDURE FOR DETERMINATION OF COPPER
Determine copper in the lilterate from Ill-a-1 above by diethyldithiocarbamate method

as detailed below;—
Transfer an aliquot containing not more than 0.05 mg of copper to a 100-ml separat-

ing funnel. Add 2 ml of ammonium citrate solution and adjust the pH to 8,5 with
ammonium hydroxide. The presence of ammonium ions helps to dcionize iron, if present,
and to prevent rapid fading of developed colour. Add 10 ml of sodium diethyldithiocar-
bamate solution and develop the colour. Extract the coloured complex with 5 to 10 ml of
carbon tctrachloride. Separate the carbon tetrachloridc layer from aqueous layer and
centrifuge for 5 minutes to separate the water droplets. Transfer the carbon tetrachloride
solution to a photometric cell and measure its absorbance at the wave length of maximum
absorption, 440 mu relative to reagent blank. Calculate the corrected absorbance by
substracting the reading obtained for the solution containing no copper.

Transfer to a series of 100-ml separating funnels • aliquots of standard copper solution
corresponding to 0, 0.1, 0.2, 0.5, 1.0, 2.0, 2.5 mg of copper and proceed exactly as
prescribed above. Plot a graph of corrected absorbance of solutions against their copper
contents.
NOTE.—If bismuth is suspected, it has to be separated or otherwise accounted for.

Calculation
Calculate the corrected absorbanco by substracting the value obtained for the black

from that obtained for the test solution and read from the calibration curve the corres-
ponding mass of copper.

Copper (as Cu), per cent by mass = M (

M 7 X I 0 °

where
Mi =• mass in g of copper as determined in the- given aliquot of the test solution,

and
M t = mass in g of the material present in the aliquot of the test solution.
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IV. DETERMINATION OF LEAD BY COLOROMETRIC METiTOD USING DITHIZONE
Apparatus

Nessler Cylinders—50 ml capacity.
Reasents

1. Standard Lead Solution—Dissolve 0.40 g of the lead nitrate iPb(Nos)j] in water
containing 2 or 3 ml of concentrated nitric acid and make up the volume to 1000 ml
with water. Transfer 10 ml of this solution to a volumetric flask, add 2 or 3 ml of con-
centrated nitric acid and dilute with water to 1000 ml. One millilitre of this solution
contains 2.5 ug of lead (as Pb) . The diluted solution shall he freshly prepared.

2. Dilute Ammonium Hydroxide—IN, approximately.
3. Reagent A—Dissolve 25 g of triummonium citrate or 22 g of citric acid and A g

of bydroxylamine hydrochloride in about 200 ml of water. Add dilute ammonium
hydroxide to bring the pH to 8.5. Dilute the solution to 500 ml. Purify this solution by
extracting with 15 ml portions of 001 per cent dithizone solution until the linal colour of
the dithizone extract is green. Wash the aqueous remainder portion three times with 25 ml
portions of chloroform and finally with one 25 ml portion of carbon tetrachloride.

4. Dithizone (Diphenyl thiocarbazone or phenylazothiomoformic Acid) solntion~~-
Dissolve 001 g of dithizone in 100 ml of carbon tetrachloride, shaking intermittently for
1 hour. Allow to stand overnight and shake once again before using. This shall be kept
in a cool and dark place. This gi)vcs a 0.01 per cent solution. Filter, if necessary.
Dilute 10 ml of this solution to 100 ml with carbon tetiachloride in a 100-ml volumetric
flask. This shull be prepared fresh before determination. This gives a solution of 0.001
per cent.

NOTE 1.—Carbon tetrachloride used should bo further purified. One litre of carbon
tetrachloride is extracted with two portions of 25 ml dilute ammonium hydro-
xide and then kept over 100 g of activated carbon. Before use, it is decanted
and distilled at about 80°C over a little fresh Jime.

NOTE 2.—Sometimes dithizone solid and its 0.01 per cent solutions deteriorate on
storage. The 0.01 per cent solution should therefore, be tested before
further dilution, by shaking 2 ml of the solution with 5 ml of 1 per cent
ammonium hydroxide, If the organic Jaycr is only faintly yellow under
these conditions, the solution may be used. If it is deeply coloured it shall
be discarded and fresh solution be prepared. The solution as well as the
reagent should be stored in a refrigerator and exposure to sunlight should
be avoided during analytical work. To increase the stability of 0.01 per cent
solution, it should be covered with a thin aqueous layer saturated with
sulphur dioxide.

5. Thymol Blue Indicator Solution—1 per cent (m/v) solution in rectified spirit.
Procednre

1. Take several aliquots of standard lead solution into a scries of separating funnels,
add 5 ml of the water and 10 ml of the reagent A. Then add 2 drops thymol blue indi-
cator and bring the pH of the solution to 8.5 by addition of dilute ammonium hydroxide.
Add 5 ml of the dithizone-solution and shake well for about 10 seconds. Drain the orga-
nic layers into stoppered Nessler cylinders.

2. Dissolve the residue obtained in III-a-1 above, in dilute nitric acid and dilute with
water. Take a suitable aliquot of the solution and transfer to a separating funnel.
Develop the colour as prescribed above. Drain the organic layer into a stoppered Nessler
cylinder, add 10 ml of dilute ammonium hydroxide, and shake for about 10 seconds.
Compare the colour developed with those of the standard solutions. Note the volume of
the standard with which the colour of the test solution matches.
NOTE.—If the colour of the test solution is intermediate between two standard solutions,

then the experiment is repeated by taking more number of standard solutions in
that range and exact colour matching is arrived at.

Calculation
Heavy metals (as Pb), per cent by mass = 100 XVX t

M
where

V = Volume in ml of standard lead solution matching with the test solution,
f = mass in g of heavy metals (as Pb) equivalent to 1 ml of standard lead

solution, and
M = mass in 8 of the material in the aliquot taken for the test.
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V. DETERMINATION OF MAGNESIUM IN THE SAMPLE MATERIAL

. Reagents

(a) Eriochrome Black T Indicators—Dissolve 0.1 g of eriochrome black T in 25 ml
of methyl alcohol.

(b) Ammonium Hydroxide-Ammonium Chloride Buffer Solution.—Mix 350 ml of
ammonium hydroxide (20 per cent w/w) with 54 g of ammonium chloride. Dilute with
water and make up the volume to 1000 ml (The pH of the solution should be not more
than 10).

(c) Standard Magnesium Solution,-—0.01 M. Weigh 2.4640 g of magnesium sulphate
(MgSO*, 7HaO) and dissolve it in water. Make up the volume to one litre.

(d) Ethylenediamine Tctra-Acetate (EDTA) Solution—Dissolve 3.72 g of disodium
ethylonediamine tetra-acetate dihydratc in water and make up the volume to one litre.

Procedure
Standardization of EDTA Solution —Take 10 ml of standard magnesium solution in

a conical flask. Add 20 ml of water, one millilitre of eriochrome black T indicator and
25 ml of ammonium hydroxide-ammonium chloride buffer solution. Heat to 40° to 50° C
and then titrate with EDTA solution, maintaining the temperature between 40" and 50°
until the colour changes from wine red to distinct blue.

Molarity of EDTA solution = 10M i
~V~

where
Mj = molarity of standard magnesium solution, and

V , = Volume in ml of EDTA solution used for titration.

Determination of Magnesium in the sample material.—Take the fllterate from III—a
(after removal of copper) add a few drops of concentrated nitric acid, boil and cool and
then add solid ammonium chloride (about 2 grams), boil and cool, add ammonium-
hydroxide till the strong smell of ammonia comes and filter the precipitate through
sintered crucible, take this fllterate and add dilute sulphuric acid till the solution is acidic
(test with methyl red), heat the solution to boil and add excess of di-ammonium-hydrogen
phosphate with continuous stirring. Add 10 per cent ammonia solution with continuous
stirring till the solution is just alkaline (test with methyle red) white precipetate of zinc
ammonium phosphate will be formed (the optimum pH for precipetation is 6-7) allow
it to stand for 3-4 hours. Filter through hatman filter paper no. 40. Collect the fllterate
in a volumetric flask. Make up the volume (say 100 ml.). Take a suitable Aliquote
(say 10 ml) for the determination of magnesium. Add 20 ml of water, one ml of erio-
chrome black-T indicator and 20 ml of ammonia hydroxide-ammonia chloride buffer
solution. Heat to 40° to 50° C and titrate with statvJard EDTA solution, maintaining the
temperature between 40° and 50° C until the colour changes from wine red to distinct
blue.

lml of 0.01M-EDTA = 0.2432 rug of "MB'

xX0,2432
Mg = ~$

where
x = volume of 0.1M-EDTA used for titration.

The calculation factor 5 is derived presuming that 5 g of material is taken for test
and the filterate obtained is 100 ml out of which 10 ml is titrated.

VI. DETERMINATION OF pH

Dissolve 5 gm of the material in freshly boiled and cooled water. Dilute to 25 ml and
mix. Determine the pH value of the solution with a pH meter."

[No. 10-11/78-STU]

P. S. KOHLt, Jt. Secy.
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CORRIGENDA

In the Gazette of India Part 2, Sec. 3, Sub-section (i) Issue No. 332 of 6th
October, 1976, Ministry of Agriculture and Irrigation, Order No. G.S.R. 83«(E),
dated 6th October. 1976, the following corrections may be made: —

(i) On page 2473 in sub-clause (2.) of clause 1 in laat but one line read
"ifarikal" for "Karaikal".

(ii) On page 2475 in Explanation (i) under clause 4 in the first line read
"belt" lor "belt".

PUNTED BY THE GENERAL MANAGER, GOVERNMENT OF INDIA PRESS, MINTO ROAD,
MEW DELHI AND PUBLISHED BY THE CONTROLLER OF PUBLICATIONS, DELHI, 197*




