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MINISTRY OF AGRICULTURE & IRRIGATION
(Dcpartment of Agriculture)
ORDER
New Delhi, the 27th October 1976

G.SR. 854(E)—In cxeicisc of the powers conferred by Section 3 of the Essential
Commoditics Act, 1955 (10 of 1955), the Central Government hereby makes the follow-
ing order further to amend the Fecrtiliser (Control) Order, 1957, namely;—

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

(2) Tt shall come into force on the date of its publication in the Offlcial 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 bc inserted, namtely:—

“D. ANALYSIS OF ZINC SULPHATE, AGRICULTURAL GRADE

Quallty of Reagents; Pure chemicals und distilled water shall be used in tests.

NoTe.—'Pure chemicals’ shall mean chemicals that do not ¢ontain impurities which affect
the results of analysis,

( 2591 )
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T. DETERMINATION OF MATTER INSOLUBLE IN WATER
Reagent: Dilute Sulphuric Acid—10 per cent.

Procedure ;: Dissolve 25.0 g of the material in 125 m] of water and add 1 ml of dilute
sulphuric acid. 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 = welght in g of the residue.

II. DETERMINATION OF ZINC
Reagonta

(a) Disodium 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 & volumctric 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. ;

(¢) Ammonium Hydroxlde—20 per cent (m/m).

(d) Eriochrome Black-T Indicator—Mix thoroughly 1 g of eriochrome black-T
with 100 g of sodium chloride.

(&) Ammonlum Chlorlde

(f)* Sodium Cyanide

(g) Formaldehyde Solutlon—~Dilute 1 volume of formal dehyde 36 per cent
(m/v) with 8 volumes of water.

Procedure

1, Standardlzation of EDTA Solution.—Pipette 50 ml of standard zinc solution into a
600-m] beaker. Add ammoniuvm 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 the 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 ammonijum chloride and 0.5 of sodium cyanide, Add morc 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-
polnt (it is important to carry out the titration immediately after addition of formaldehyde

solution).

Calculation
Vy
Zinc (as Zn), per cent by mass=12.5 —
Vy ™
where

! ~V;= Volume in m! of EDTA golution used with the material in 2,
—V, = Volume in ml of EDTA solution used with standard zinc solution In 1, and

M — mass in g of the material takcn for the test.

*To be wed with extreme care,
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II1. COLORIMETRIC METHOD FOR DETERMINING OF COPPER

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

Apparatug
photometer: Any suitable photoclectic colorimeter,

Reagenty
(i) Ammonium Citrate Solution—40 per cenl (m/v).
(i) Sodium Diethyldithiocarbumate Solution—0.1 per cent (m/v.)

(iii) Standard Copper Solution—Clean the surfacc of a copper wire with sund paper,
Dissoirve 100 mg of pure copper in dilute mitric acid. Heat the solution nearly to dryness
to dnive off the acd., Add about 10 ml of water and heat again neurly to dryness, Tuke
up the residue in water, add 23 ml of 1IN swphuric acid and dilule 1o 1,000 ml. One
mullilitre of this solution contains 0.1 mg of copper (as Cu).

Alternatively, dissolve 3.928 g of cupric sulphate (CuSOy5H0) in sufficient water
contuiing 1 or 2 ml of concentrated suiphuric acid and dilute to 1000 mi, One mulli-
litre of the solution contains 1.0 mg of copper (as Cu),

(iv) Ammonium Hydroxide—I18 N.
(v) Carbon Tetrachloride
III (a) PREPARATION OF THE SAMPLE

Weigh 5 g of sample accuratcly, dissolve in distilled watcr ana add 1 ml of sulphuric
acid. Filter the solution and make up to 250 ml with watcr in a volumetric flask., ‘lake
50 ml of the above solution in a beaker, heat, pass hydrogen sulphide gas or add sodium
sulphide solution and ensure completle precipitation, Filter hot and kcop the fillerate for
subsequent analysis.

IlI-a, 1—DBoil the residue with dilutc nitric acid and filter, if necessary. Lo the filtered
solution add suiphuric acid, cvaporate, dilute and filter. Kecp the residuc for determination
of lead,

III-b. PROCEDURE FOR DETERMINATION OF COPPER

. Determine copper in the filterate from Ill-a-1 above by diethyldithiocarbamate method
as detailed below;—

Trapsfer an aliquot conlaining 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 irom, 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 tetrachloride. Scparate the carbon etrachloride layer from aqueous layer and
centrifuge for 5 minutes to separatc the water droplets. Iransler 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 procced cXactly 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 rcad from the calibration curve the corres-
ponding mass of copper.

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

M,=mass in g of copper as determined in the given aliquot of the test solution,
and )

My= mass in g of the material present in the aliquot of the test solution.
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IV. DETERMINATION OF LEAD BY COLOROMETRIC METHOD USING DITHIZONE
Apparatus

Nessler Cylinders—50 ml capacity.
Reagents

1. Standard Lead Solution—Dissolve 0.40 g of the lead nitrate [Pb(Nog)y] in watcr
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
containg 2.5 ug of lead (as Pb). The diluted solution shall be freshly prepared.

2. Dilute Ammonium Hydroxide—1N, approximately,

3. Reagent A—Dissolve 25 g of trismmonium citrate or 22 g of citric acid and 4 g
of hydroxylamine hydrochloride in about 200 ml of water, Add dilute ammonium
hydroxide to bring the pH to 8.5. Dilute the solation to 500 ml. Purify this solution by
extracting with 15 ml portions of 001 per cent dithizone solution until the final 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) solution—
Dissolve 001 g of dithizonc in 100 ml of carbon tetrachloride, shaking intcrmittently for
1 hour. Allow to stand overnight and shakc once again before using. This shall be kept
in 8 cool and dark place. This gives a 0.01 per cent solution. Filter, if necessary.
Dilute 10 ml of this solution {o 100 ml with carbon tetrachloride in a 100-ml volumetric
flask, This shall be prepured fresh before delermination. This gives a solution of 0.001
per cent.

Nott 1.—Carbon tetrachloride used should be 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 B0°C over a little fresh lime,

NoTE 2.—Sometimes dithizone solid and its 0.01 per cent solutions deteriorale 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 hvdroxide, If thc organic layer is only faintly yellow under
these conditions, the solution may be used. If it is decply 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 ceny (m/v) solution in rectified spirit,

Procedure

1. Take several aliquots of standard lead solution into a series of separating funnels,
rdd 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 i3 intermediate between two standard solutions,
then the experiment is repeated by takmg 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 {
' 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 g 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 Hydroxlde-Ammonium Chloride Buffer Solution—Mix 350 ml of
ammonjum 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). .

(¢) Standard Magnesium Solution—0,01 M. Weigh 2.4640 g of magnesium sulphate
(MgS0Q,, 7THO) and dissolve it in water. Make up the volume to one litre.

(d) Ethylenediamine Tetra-Acetate (EDTA) Solution—Dissolve 372 g of disodium
ethylenediamine tetra-acetate dihydrate 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 criochrome .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 betwcen 40° and 50°
until the colour changes from wine red to distinct blue.

Molarity of EDTA solution = 10M;

Vi
where
M; = 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 Alterate 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 fliterate and add dilute sulphuric acid till the solution is acidlc
(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 mcthyle 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 filterate
in a volumetric flask. Make up the volume (say 100 ml). Take a suitable Aliquote
(say 10 ml) for the determination of magpesium. Add 20 ml of water, one ml of erio-
chrome black-T indicator and 20 ml of ammonia bydroxide-ammonia chloride bufler
solution. Heat to 40° to 50° C and titrate with standard EDTA solution, maintaining the
temperature beiween 40° and 50° C until the colour changes from wine red to distinct
blue.

1ml of 0.01IM-EDTA = 0.2432 mg of Mg’
xX0.2432
Mg =—%
where
x = volume of 0.IM-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. 10-11/76-STU]
P. S. KOHLI, Jt. Secy.
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FT 1 GI4AT TACATT TEIEaiEg ¥ 5 o o % wew fgar £ wdraw
froar stec Al afy wAlE @ g1 aaedt & Haa gest fi il st
1T i 1 saaT Grar wr afa | afz ag Aeafaw i gk @ v 99 @A
< faar st ST 74T e dare Bhar Sgar | 9 90 HAnaE e
IRTER # wrwtfea Prg wi =ifee qar faasrda s & w49 F wfa



e g, 3¢y WITR W AEEEW T | 2601

FARLT & AT A0 A(FET 1 0. 01 Ffawd N F eqriaes K7 LY & g
FERT THMAAES ¥ §qe7 9ad) aha 7ea ¥ wega fwar sier g )

5. qigANe e UNLRTT Aot fexz § 1 Afqa (qa/dr) @)

wfsar :

arg AT NA F AAF FACAIR K wAF (AR wAT § dvfwg, s
o fao st aar miasds & w0 5 o foro fAATT ) T 2 47 qrg=r 3
ot hax frared qar 7 HAfraq gRErFargy MA@ o & AT g 1.8, 53F ang |
FEfadT i & 5 (90 fao faargg AT Faaw 10 50T af adfr FFX fgame
FEMAF 7778 F1 eI Aga qixed § wfag

2. F1CIIEF-1 ¥ afares gadq 1 aq arsfes s § Gifg ok @ &

TAHT BOAT | G & TH JILET AATATTF T ALHC ML Q@68 v § weafea

NG 1 G7 w1 FH12 falgaaa faatas Aig | FEAfF 9@ €1 9F IEAT ATAT

fatmeeg § erfes, a1 garigan grrgEnds o1 10 fao o as fgaag M aTwT

10 faaz 9+ femma 1 farfad & 1 qms €l & 0§ @ KT L A6F
AT AET AT Mz DAL qas @i alham e w5 < fawar g

froqn— afz afaqm T w1 A qrAs QO F 19 wreaw § @ 3@ At
% wlaw G810 ¥ 9rAF FaT £ AR T Ky A0S BT TRy
g T AF gag < aF@r sar )

aferas i
100 X & XT®
@t argy (fr ), FarAe A TfFa3=
uH
wgi-—
Y = GOAM MA F A AT FAF fraca Ry Ho firo & Araw
% = WiIF fFna ¥ 1 7o e F aagew, wrdr qgat (fro dro)
AL ATA H FSTATT |
g = ST & T (AL T HATAIGE A A5 FAA A ZITACT
V aqatzen  dafafaw s waaeo
afasde

%, gftares i & gORat-—giolaia 356 & F 0.1 Tro AT AAER
TERIEE & 25 o lde H oeifag

F. atfaag gz aangy - AT A FAULT AL -—AANATH FITFHAEE
{20 wfgaq sseq/vemg) w0 350 Mo fo wMfaan 3N & 54 970 F Ara fAlAT
FIAG | T & SHT FIAQ H1T 7A@ H 100 o ro qar Aifaq (= v dv qa
10 ¥ wfas a8t @ wrfgg) 1 '
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7. wEw andtfoan @w—o. 01 o7 Andfwaw aehe  (Tw ot om =,
7qF, W) &F 2,4640 ATo &1 AT AR IF I § NfAg | qra7 1 ¢F foeas
FLHfAT )

u. glaswsggta Sor—afafes (6 & @) smr——eeEifm gfaeremda
2FT—UH2T FEAEET & 3,72 Ao F1 A § Wiferg =i ATen &1 ¢F faet @ sy Ay 1.

L o ‘

¥ ¥ & T wlE ©1 ame——ars g qw st 10 e Ao ww

WHTFIT FATCF § Ng 1 20 Fo fao o@, ofe®m 4% 2 Tofaes 37 0F firo

fro WL sfaaw gRyTRITEE——wH T FAIUTE T/ G w1 25 o fAo fremgy 1

40° ¥ 50° Fo aF 76 T W TQVAF TN A AT Y, 40° ¥ 50° Fo F A=

qT @Y Y q€ ak KA FA q9 a9 fF 0 afaw o § aewn g
af grar

10 QH,

g ¥ &7 T 9 A AW = ——

M

q'i{i'__.
ud, = WAE Andifmrs €19 27 A,
#y, = wqamd & fag srm 1A gdE ) o fao ¥ wmar

V 7 aw § Aawiines o qwa

IIT (fver & magmor & am) @ frege dforg, anfie aefew o & 59
farg frar, Sarfag ST oeaT FAC qa1 TOAEHQ S0 AR AU ((2077)
frrrgy, arfad #iT oeay F1fA, AT TEYEAET a7 aF Ay 3 TF wHitar
F s wa s qur wraa #1 faefw g ¥ etty, o freas w1 afed ok aq
© gERqn TR aa a% ey o oF e 9w mefw y (Wfaa w adew fd),
w19 FY a9 % fad w4 sifed qar eRAaifAay grigiew ®he & niadw 91, faia
fead gu, faarse | g@fr o/ @ 10 Sfaw a9 g fda e gu feamm
oF T o 3% o g1 (dfaa 3 § alww Avfea) | for watfrew wmee &1
vaa wadT I (wader ¥ fai wameaw g 6-7 F), 4¥ 3-4 o2 a7 feaw @
Hfag | areaT fhee 03 go 40 ¥ & orfad | fedz w1 F HAATY G § dag
Fifsd | wrer (e 40 o fare) dame vfse  afwfinaw & smarn & fad goaw
wiiw o (et 10 fao fao) ifswr 1 J@ & 20 fao fe cfmivhin sdw &
w¥maT 1 1 fae fio sitx ymifaat gragemmEes uaifaar smMaEs 9% N9 & 20
firo fio framgm | 40° ¥ 50° Fo aF md Mfwg ST ARF e NA T AT 40° %
50° & & &= am 7@ §u a9 a% qAArhy S A7 qw & v afew @ ¥ awa
W geate Aie 7 g1 g |

0,01 qR- TRNATHT 1 {70 fro = Andfifumm &1 0.2432 fRo ATe

XX 0.2432

e [ 222

5



wor 11—, 3¢ HITY T TETHRT AT 2603

wrgt—

X = "W & AU sgew 0.1 AR AT e A

afewdT AT 5 4% ATHITUT FIY 0T Feqw v & O xew w1 5 7o W10
qreror & fag Ferar w1 & s wfintes faea’ 100 fivo o & ol 10 five firo
wAfrE & )

VI ot gur o7 siffsqreer

7% & 5 {0 Ao AT, vATH HT AT Y gy wer ¥ W 1 25 fo firo
aw ara @i vk fafge #ifog | e 1 drog arr drgwdfier & wanfa
#fag

[{o 10~11/76-Tqo Fe Fo]
flo THo Fgell, dawa afaw)

CORRIGENDA

In the Gazette of India Part 2, Sec. 3, Sub-section (i) Issue No. 332 of 6th
Octoher, 1976, Ministry of Agriculture and Irrigation, Order No. G.8.R. 832(E),
dateg 6th October, 19768, the followlng correctlons may be made: —

(i) On I?a e 2478 in sub-clause (2) of claugse 1 in last but one line read
al” for “Karaikal”.

(ii) On page 2475 in Explanation (i) under clause 4 jn the flrst line read
“helt” for “belf”.

T AR, VT GUOW GREd, tAeel ds, o tredt qm
gigw ot Mo, s Do, Yot awr vetwe 1976
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