L 00 0000000000 66 & (

Disclosure to Promote the Right To Information

Whereas the Parliament of India has set out to provide a practical regime of right to
information for citizens to secure access to information under the control of public authorities,
in order to promote transparency and accountability in the working of every public authority,
and whereas the attached publication of the Bureau of Indian Standards is of particular interest

to the public, particularly disadvantaged communities and those engaged in the pursuit of
w education and knowledge, the attached public safety standard is made available to promote the
timely dissemination of this information in an accurate manner to the public.

“STTAA FT ST, S T At ‘U A FIE AT F R
, Mazdoor Kisan Shakti Sangathan Jawaharlal Nehru
: * “The Right to Information, The Right to Live” “Step Out From the Old to the New” .

IS 4668 (1985): Ammonium nitrate for explosives [CHD 26:
Explosives and Pyrotechnics]

“ST | UE T4 T F7 Hi”

Satyanarayan Gangaram Pitroda

.‘\ “Invent a New India Using Knowledge’

Bhartrhari—Nitisatakam

" “Knowledge is such a treasure which cannot be stolen” ‘

v P =

/| ' 4 ‘-\.,. =4
.’£> "‘,'
2o ' * N B

. .

1 0 0 000000000006 6 (







BLANK PAGE

PROTECTED BY COPYRIGHT



IS : 4668 - 1985
(Reaffirmed 2011)

Indian Standard

SPECIFICATION FOR
AMMONIUM NITRATE FOR EXPLOSIVES

( First Revision )

Second Reprint OCTOBER 1999

(Incorporating Amendments No. 1 and 2 )

UDC 661.525:662.221

© Copyright 1999

BUREAU OF INDIAN STANDARDS
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG
NEW DELHI 110002

Gr 6 December 1986



IS : 4668 - 1985

Indian Standard

SPECIFICATION FOR
AMMONIUM NITRATE FOR EXPLOSIVES

( First Revision )

Explosives and Pyrotechnics Sectional Committee, CDC 51
Chairman
SHRI R. G. DEOLALIKER
Brahmapuri Dandia Bazar, Vadodara

Members Representing
SHRI AVTAR SINGH National Fertilizers Limited, New Delhi
SHRI P. K. BANERJEE National Mineral Development Corporation

Ltd, Hyderabad
SHRI S. O. GARG ( Alternate )

SHRI M. L. DUTTA Ordnance Factory, Bhandara
SHRI B. M. LAL ( Alternate )

SHRI B. R. DAVE Chief Controller of Explosives, Nagpur
SHRI H. MUKHERIJEE ( Alternate )

SHRI C. M. DEOSTHALE IBP Co Ltd, New Delhi

DR P. R. NAMBIAR ( Alternate )
DIRECTOR ( MINES SAFETY EQUIP-
MENT )
JOINT DIRECTOR OF MINES SAFETY ( Alternate )
SHRI A. GRAHADURAI National Fireworks Factory, Sivakasi
SHRI S. RAMESH BABU ( Alternate )
SHRI N. K. JAIN Narendra Explosives Ltd, Dehra Dun
SHRI J. W. KAWATHEKAR ( Alternate )
SHRI V. KRISHNAMURTHI Central Mining Research Station, Dhanbad
SHRI M. M. BHATTACHARYA ( Alternate )

Directorate General of Mines Safety, Dhanbad

SHRI B. MINJ Directorate General of Technical Development,
New Delhi
SHRI A. K.CHATTERIJEE ( Alternate )
SHRIK. P. R. PILLAY Directorate General Ordnance  Factories,
Calcutta
DR S. B. RAY

Ministry of Defence ( DGI )
SHRI G. D. PALKAR ( Alternate )

SHRIP. R. ROY Central Mine Planning & Design Institute

Limited, Ranchi

DR N. SADASIVAN Ministry of Defence (R&D)

SHRI K. U. B. RAO ( Alternate )
( Continued on page 2 )

© Copyright (1999 )
BUREAU OF INDIAN STANDARDS
This publication is protected under the Indian Copyright Act ( XIV of 1957 ) and
reproduction in whole or in part by any means except with written permission of
the publisher shall be deemed to be an infringement of copyright under the said Act.



Shweta
Rectangle

surya
Line


IS : 4668 - 1985

( Continued from page 1)

Members Representing
SHRI S. S. SALODKAR Coal India Ltd, Calcutta
SHRI S. N. NANDY ( Alternate )
SHRI P. SATYANARAYANA Development ~ Commissioner  ( Small Scale

Industries ), New Delhi

DR S. K. KAPOOR ( Alternate )
SHRI H. N. SRIHARI Indian Explosives Ltd, Calcutta

SHRI S. SESHAN ( Alternate )
DR S. R.  YOGANARASIMHAN IDL Chemicals Ltd, Hyderabad

DR O. D. PRASAD ( Alternate )
SHRI SATISH CHANDER, Director General, ISI ( Ex-officio Member )

Director ( Chem )
Secretary

_ SHRI R. K. BAJAJ
Assistant Director ( Chem ), ISI

Raw Materials Subcommittee, CDC 51 : 4
Convener
SHRI A. P. MANJREKAR IDL Chemicals Ltd, Hyderabad
Members

SHRI R. SRINIVASAN ( Alternate to
Shri A. P. Manjrekar )

SHRI D. P. BASU Ministry of Defence ( DGI )
SHRI N. V. PILLAI ( Alternate )
DR N. S. BANKAR Explosives Research and Development Labora-
tory, Pune
SHRI K. M. AGARWAL ( Alternate )
DR P. R. NAMBIAR IBP Co Ltd, New Delhi
DR P. RASTOGI ( Alternate )
SHRI A. GRAHADURAI National Fireworks Factory, Sivakasi
SHRI S. RAMESH BABU ( Alternate )
SHRI V. N. S. MATHUR Directorate ~ General =~ Ordnance Factories,
Calcutta
SHRI M. K. GHOSH ( Alternate )
DR ANIL PANDIT Deepak Nitrite Ltd, Vadodara
SHRI J. T. VOHRA ( Alternate )
SHRI N. K. SAMANTA Indian Explosives Ltd, Calcutta

SHRI B. S. ROY ( Alternate )
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Indian Standard

SPECIFICATION FOR
AMMONIUM NITRATE FOR EXPLOSIVES

( First Revision )

0. FOREWORD

0.1 This Indian Standard ( First Revision ) was adopted by the Indian
Standards Institution on 16 August 1985, after the draft finalized by the
Explosives and Pyrotechnics Sectional Committee had been approved by
the Chemical Division Council.

0.2 This standard was first published in 1967. The original standard
covered only one grade of ammonium nitrate. In this revision, four
grades of ammonium nitrate depending upon the use, have been specified,
namely, for ammonium nitrate fuel oil ( ANFO), slurry explosives,
nitroglycerine based explosives and defence.

0.3 Ammonium nitrate is extensively used both in commercial and mili-
tary explosives. Small crystals of ammonium nitrate with a large
surface-volume ratio, facilitates the manufacture of amatol.

0.4 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 accor-
dance with IS : 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.

1. SCOPE

1.1 This standard prescribes requirements and the methods of sampling
and test for ammonium nitrate intended primarily for use in explosives.
2. GRADES — The material shall be of the following four grades
namely:
Grade 1 — For ammonium nitrate fuel oil ( ANFO );
Grade 2 — For slurry type explosives;

*Rules for rounding off numerical values ( revised ).
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Grade 3 — For nitroglycerine based explosives; and
Grade 4 — For defence purposes.

3. REQUIREMENTS

3.1 Description — The material shall be in the form of prills, lumps or
crystals, as agreed to between the purchaser and the supplier, and
colourless or showing only a brownish tint. It shall be free from grit,
foreign matter and visible impurities.

3.1.1 The different grades of material shall be of the following sizes:
a) Grade 1 —0.8to0 2.8 mm,
b) Grade2 — 2.9 to 100 mm, and

c) Grade 3 — As agreed to between the purchaser and the supplier.
and 4

3.2 The material may be with or without anti-caking agent of organic
or inorganic nature, the limit for organic compounds being 0.1 percent.
Where anti-caking agents are added they shall be compatible with the
explosives and shall not cause undue frothing in the manufacturing
process of explosives and the quantity and nature of the agent shall be
declared by the supplier.

3.3 The material shall comply with the requirements specified in Table 1,
when tested according to the methods prescribed in Appendix A.

Relt)’?rence to the relevant clauses of Appendix A is given in col 7 of
Table 1.

4. PACKING AND MARKING
4.1 Packing

4.1.1 The material shall be packed in polyethylene lined bags or in
such other containers as agreed to between the purchaser and the
supplier. The polyethylene sheet shall not be less than 0.05 mm thick.

4.2 Marking — Each package shall be legibly and indelibly marked with
the following information:

a) Name and grade of the material;

b) Mass of the material in the package;

¢) Manufacturers' name or his recognized trade-mark, if any;
d) Year of manufacture; and

e) Lot number to enable the batch of manufacture to be traced
from records.
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IS : 4668 - 1985
4.2.1 The product may also be marked with Standard mark.

4.2.2 The use of the Standard Mark is governed by the provisions of the
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made
thereunder. The details of conditions under which the licence for the use of
Standard Mark may be granted to manufacturers or producers may be obtained
from the Bureau of Indian Standards.

5. SAMPLING

5.1 The procedure for drawing representative samples from a lot, the
number of tests to be performed and the criteria for conformity of the
material to the requirements of this specification shall be as prescribed
in Appendix B.

APPENDIX A
(Clause 33)

ANALYSIS OF AMMONIUM NITRATE FOR EXPLOSIVES
A-1. QUALITY OF REAGENTS

A-1.1 Unless specified otherwise, pure chemicals and distilled water
('see IS : 1070 - 1977* ) shall be employed in tests.

'Pure chemicals' shall mean chemicals that do not contain impurities
Wthh affect the result of analysis.

A-2. DETERMINATION OF MOISTURE

A-2.0 Two methods are prescribed, namely, air-oven method and Karl
Fisher method. In case of dispute, Karl Fisher method shall be the
referee method.

A-2.1 Air-Oven Method

A-2.1.1 Procedure — Weigh rapidly of the material and transfer
it to a weighing dish with a close ﬁttlng hg Close the dish and weigh it
accurately. Lift the lid and expose the material in an oven at 100 £2°C
for 2 hours. Then close the lid, remove the dish to a desiccator for
about half an hour to cool and reweigh it. Repeat the operation till a
constant mass is obtained.

*Specification for water for general laboratory use ( second revision ).
6
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A-2.1.2 Calculation
Moisture, percent by mass= 100 X M,—M,
’ M,—M
where
M, = mass in g of the material and the dish before heating,
M, = mass in g of the material and the dish after heating,
and
M = mass in g of empty dish.

A-2.2 Karl Fisher Method

A-2.2.1 Carry the determination according to the method prescribed
in IS : 2362 - 1973*,

A-3. DETERMINATION OF MATTER INSOLUBLE IN WATER

A-3.1 Procedure — Take 100 g of the sample in a 500-ml beaker and
dissolve in about 200 ml of hot water. Filter the residue through What-
man No. 40 filter paper. Wash the residue with water till free from all
soluble matter. Dry in an oven maintained at 100 = 2°C. Brush out
the residue in a weighed silica crucible and weigh. Deduct the quantity
of the declared anti-caking agent insoluble in water, if any, from the
dried residue.

A-3.1.1 Calculation

Matter insoluble in water, percent by mass = 100 X %!{-l-

where
M, = mass in g of'the dried residue, and
M = mass in g of the material taken for the test.

A-4. DETERMINATION OF NON-VOLATILE MATTER

A-4.1 Procedure — Heat a porcelain or silica basin with cover about
6 cm in diameter in an oven at 100 £ 2°C for halfan hour. Cool it
in a desiccator and weigh. Place about 10 g of the material in the dish,
moisten the ammonium nitrate with sulphuric acid, replace the cover
and weigh accurately. Uncover the dish and heat the sample initially
over low flame till the fume subsides and finally over strong flame having
a temperature of 800 £ 20°C for 1 hour. Remove the burner and replace
the cover, cool the basin and the cover in a desiccator to room tempera-
ture and weigh. Repeat the operation till constant mass is obtained.

*Determination of water by Karl Fisher method ( first revision ).
7
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A-4.2 Calculation — Calculate the non-volatile matter as follows:

. _ 100 x (Ms—M,)
Non-volatile matter, percent by mass = Ma—M,

where
M; = mass in g of the empty dish and the cover,

M, = mass in g of the dish and the cover with the sample
taken, and

M; = mass in g of the dish and the cover with the sample
after heating.

A-5. DETERMINATION OF CHLORIDES

A-5.1 Outline of the Method — Chloride is completely precipitated as
silver chloride by the addition of an excess of standard silver nitrate
solution and the excess is back titrated with ammonium thiocyanate.

A-5.2 Reagents

A-5.2.1 Silver Nitrate Solution — 0.1 N.
A-5.2.2 Ammonium Thiocyanate — 0.1 N.
A-5.2.3 Concentrated Nitric Acid

A-5.2.4 Ferric Alum Indicator — 40 percent.
A-5.2.5 Nitrobenzene

A-5.3 Procedure — Weigh about 10 g of the sample accurately in a
250-ml conical flask. Dissolve with heating in 100 ml of water. Add
5 ml of concentrated nitric acid followed by 25 ml silver nitrate solution
through a pipette. Shake for two minutes and titrate against 0.1 N
thiocyanate using 2 ml of ferric alum indicator and 5 ml of nitrobenzene
till there is a persistent colour change. Run a blank with all the reagents
and water but without the sample.

A-5.4 Calculation

. 3545, 1
Chlorides, percent by mass = (4 — B) x N x 1000 X—%
where

A = volume of ammonium thiocyanate consumed for blank

titration,

B = volume of ammonium thiocyanate consumed for sample
titration,

N = normality of ammonium thiocyanate solution, and
M = mass in g of sample taken for the test.

8
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A-6. DETERMINATION OF NITRITE

A-6.0 Two methods are prescribed, namely, colorimetric method and
volumetric method. Colorimetric method is recommended for routine
analysis. In case of dispute, volumetric method shall be the referee
method.

A-6.1 Colorimetric Method

A-6.1.1 Outline of the Method — When dilute solutions of sulphanilic
acid and o-naphthylamine are acted upon by nitrous acid, a red
colouration is produced which may be used for the colorimetric deter-
mination of nitrites. The full colour does not appear at once. A
satisfactory colour comparison can be made after 10 to 15 minutes
provided the sample and standard are treated in the same manner.

A-6.1.2 Reagents

A-6.1.2.1 Sulphanilic acid reagent ( solution 1) — Dissolve 0.6 g
of sulphanilic acid in 100 ml of 20 percent ( v/ ) dilute hydrochloric
acid.

A-6.1.2.2 a-Naphthylamine reagent ( solution 2 ) — Dissolve 048 g
of a-naphthylamine in 100 ml of 20 percent ( v/v ) dilute hydrochloric
acid.

A-6.1.2.3 Standard nitrite solution — Dissolve 4.93 g of sodium nitrite
in water and dilute with deionized water. Dilute 10 ml of standard
solution to one litre with deionized water.

A-6.1.2.4 Sodium acetate ( 2 M ) — Dissolve 164 g of anhydrous
sodium acetate in water and dilute to 100 ml with water.

A-6.1.3 Procedure — Place the quantity of the sample containin
about 0.03 mg or less of nitrite in a 50-ml volumetric flask. Add 1 m
of sulphanilic acid reagent, mix well and allow to stand at least for 3
minutes but not more than 10 minutes at room temperature in diffused
light. Introduce 1 ml of a-naphthylamine reagent and 1 ml of 2 M
sodium acetate solution to act as bug‘er ( pH 2 to 2.5 ). Dilute to volume
and mix well. Use a photoelectric colorimeter with a green filter and
measure transmittance. Construct a reference curve with known nitrate
standards, preferably in the nitrite-nitrogen range of the sample and
measure the concentration of the nitrite in the sample solution from the
reference curve.

A-6.1.4 Calculation — The concentration of nitrite is directly read
from the reference curve and calculated as ammonium nitrite.

9
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A-6.2 Volumetric Method

A-6.2.1 Reagents
A-6.2.1.1 Potassium permanganate solution — N/50.

A-6.2.1.2 Sulphuric acid— ( 1:1).
A-6.2.2 Procedure

A-6.2.2.1 Weigh accurately about 30 g of sample and transfer to a
100-ml volumetric flask and dissolve with shaking in 40 ml of water.
Make up the volume to the mark with water. Stopper the flask and shake
well. Take up the solution in a burette.

A-6.2.2.2 Take 2.5 ml of freshly prepared N/50 potassium permanga-
nate solution in a conical flask. A(fd 5 ml of sulphuric acid (1:1).
Dilute to 40 ml with water and heat to around 60°C and titrate against
sample solution taken in the burette till the pink colour disappears.

A-6.2.3 Calculation

1 ml of 1 N potassium permanganate = 0 032 0 g of ammonium
nitrite.

A-7. DETERMINATION OF ACIDITY AS NITRIC ACID

A-7.0 Outline of the Method — The dried material is dissolved in neutral
acetone, water added to the solution and then titrated with sodium
hydroxide solution.

A-7.1 Reagents

A-7.1.1 Acetone — Neutralized to methyl red indicator ( see IS : 170-
1976* ).

A-7.1.2 Standard Sodium Hydroxide Solution — 0.01 N.

A-7.1.3 Methyl Red Indicator — Dissolve 1 g of methyl red ( water
soluble ) in water and dilute the solution to 1 litre.

A-7.2 Procedure — Add about 2 to 10 g of the dried material weighed
accurately to 0.01 g, to 100 ml of acetone. Shake the mixture vigorously
for several minutes until solution is complete. Add 100 ml of water to
solution with constant stirring. Boil off the acetone on a water bath,
cool, filter through a filter paper ( Whatman No. 1 or its equivalent ),
wash with two 10 ml portions of water and titrate the filterate with
standard sodium hydroxide solution using methyl red as indicator.

A-7.2.1 Run a blank determination using the same quantities of
reagents.

*Specification for acetone ( second revision ).

10


Shweta
Line


IS : 4668 - 1985

A-7.3 Calculation

Acidity ( as nitric acid ), percent by mass = 63 ( V;;V' LN

where

Vi = volume in ml of standard sodium hydroxide solution
required by the blank,

V> = volume in ml of standard sodium hydroxide solution
required by the material,

N = normality of standard sodium hydroxide solution, and
M = mass in g of the dried material taken for the test.

A-8. DETERMINATION OF IRON

A-8.1 Outline of the Method — Ferric (but not ferrous) iron reacts with
thiocyanate to give a series of intensely red coloured complexes which
remain in true solution. In the colorimetric determination, excess of
thiocyanate should be used since this increases the intensity and also
stability of the colour. Strong acid (hydrochloric or nitric acid concen-
Efratipn 0.052 to 0.05 M ) should be present to suppress the hydrolysis of
erric iron.

A-8.2 Reagents

A-8.2.1 Potassium Thiocyanate Solution — Dissolve 20 g of potassium
thiocyanate in 100 ml of water.

A-8.2.2 Concentrated Nitric Acid — See 1S : 264 - 1976*.

A-8.2.3 Standard Solution of Iron ( Ferric ) — Dissolve 0.864 g of
ferric ammonium sulphate in water, add 10 ml of concentrated nitric
acid and dilute it to one litre. One ml of this solution is equivalent to 0.1
mg of iron ( as Fe ).

A-8.3 Procedure — Dissolve accurately 5 g of the material in 1:1 water-
nitric acid mixture and evaporate to nearly dryness to expel excess of
acid. Dilute slightly with water, oxidize any ferrous ion to the ferric
state with dilute potassium permanganate solution ( 2g/1), adding slowly
dropwise until a slight pink colour remains after stirring well. Make
up the solution to 250 ml or other suitable volume. Place 50 ml of the
solution in a Nessler cylinder, add 5 ml of thiocyanate solution and 2 to
4 ml of 4 N nitric acid. Add the same amounts of reagents to 50 ml of
water contained in a similar Nessler cylinder and run in standard iron

*Specification for nitric acid ( second revision ).

11
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solution from burette ( use long glass rod with flattened end for mixing )
until colours are matched. Note the exact volume ( X ml) of the
standard iron solution added. Repeat determination using 50 - X ml of
water. Comparison of the standard and unknown should be made soon
after preparation since the colour may fade on standing for a long time.

For estimating the concentration of ferric iron more accurately, the
use of photoelectric colorimeter may be resorted to. A filter showing
maximum transmission at or near 480 nm should be used. Standard
solutions of ferric iron which are in the range of the concentration of
ferric iron likely to be present in the sample are prepared and the
transmittance of each such solution rneasuredp with photoelectric colori-
meter. A reference curve is then prepared by plotting the concentration
versus transmittance. Now the transmittance of the sample solution is
also measured and from the reference curve, the concentration of ferric
iron as [ Fe (NOj )5 ] is directly read.

A-8.4 Calculation
Ferric iron [ as Fe ( NOs ); ] percent by mass = % X 100

where
m = mass in g of ferric iron [ as Fe ( NO; ); ] as found out
from the reference curve, and

M = mass in g of the material taken for the test.
A-9. DETERMINATION OF CALCIUM

A-9.1 Outline of the Method — Calcium, like some other metal ions,
is complexed by disodium dihydrogen ethylene diamine tetra-acetate
( EDTA ) by choosing the proper pH and indicator. Using calcon as
indicator, calcium can be estimated in the presence of magnesium since
magnesium is precipitated quantitatively as magnesium hydroxide in the
pH range of the reaction.

A-9.2 Reagents
A-9.2.1 Diethylamine

A-9.2.2 Calcon Indicator — Prepared by dissolving 0.2 g of the
dyestuff in 50 ml of methyl alcohol.

A-9.2.3 Standard Disodium Dihydrogen Ethylenediamine Tetra Acetate
( EDTA ) Solution — Weigh 3.772 5 g of EDTA, dissolve in water free
from polyvalent ions ( distilled water for this purpose should be passed
through a column of cation exchange resins in the sodium form ) and
make up to a volume of 1 000 ml. Concentration of the resulting solution

12
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will be 0.01 M. ( If the EDTA is not of analytical reagent grade, then
the solution prepared needs to be standardised against standard zinc
chloride solution or magnesium chloride solution which is prepared
from analytical reagent grade material or corresponding metal pellets of
analytical reagent grade ).

A-9.2.4 Sample Solution — Weigh about one gram of the material
accurately, dissolve in water from free polyvalent ions, filter and make up
to 100 ml.

A-9.3 Procedure — Pipette out 10 ml of the sample solution ( see A-9.2.4)
into 250 ml conical flask. Add about 40 ml of water and 5 ml of
diethylamine, giving the mixture a pH of about 12.5. Under these
conditions, magnesium, if present, precipitates quantitatively as the
hydroxide. Add four drops of calcon indicator to the solution and titrate
with standard EDTA solution with shaking until the colour changes
from pink to a pure blue.

A-9.4 Calculation
1'64 X VM

Calcium [ as Ca ( NOj ), ], percent by mass = 1

where
V' = volume in ml of standard EDTA solution,
M = molarity of standard EDTA solution, and
A = mass in g of material taken for the test.

A-10. DETERMINATION OF pH

A-10.1 Procedure — Dissolve 10.0 g of the material in 100 ml of water
and measure the pH of the solution by means of a suitable pH meter
using glass electrodes.

A-11. DETERMINATION OF ORGANIC MATTER

A-11.1 Procedure — Weigh about 50 g of the sample accurately in a tall
sintered-glass grade 2 thimble with a small hole at the top of wall for
tying a small piece of wire. Put the thimble gently in the soxhlet extrac-
tion chamber with the help of the wire. Take 200 ml of the suitable
solvent ( dichloromethane, diethyl ether, acetone, N-butyl acetate, etc )
in the flask containing a few glass beads. Fit the apparatus on a boiling
water bath and continue the extraction for three hours. Remove the
condenser and take out the thimble. Replace the condenser and continue
boiling till majority of the solvent is recovered in the flask to a tared flat
bottom glass basin with cover. Rinse the flask twice with the suitable
solvent and transfer in the basin. Put the basin in a boiling water bath

13
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and evaporate the solvent. Place the basin in a water oven maintained
at 95 + 2°C for two hours.

At the end of this period, replace the cover, cool the basin and the
cover in a desiccator to room temperature and weigh. Repeat the drying
operation till constant mass is obtained.

NOTE — When required, the manufacturers shall inform about the name of the
solvent to be used.

A-11.2 Calculation
Organic matter, percent by mass = -%—? X 100

where
M, = mass in g of the residue after complete evaporation of
the solvent extract, and
M, = mass in g of the material taken for test.

A-12. DETERMINATION OF GRIT

A-12.1 Procedure — Weigh about 50 g of the material into a 500-ml
beaker, dissolve in adequate quantity of water and allow to stand until
the insoluble material settles. Decant the supernatent liquor and filter
the rest using a filter paper. Ignite the filter paper with the residue in a
muffle furnace. Boil the residue for about 30 minutes with 20 ml aqua
regia. After cooling the mixture, drain off the aqua regia and wash the
residue thoroughly with water. Dry the residue in an air oven and sieve
it through 125 um IS-sieve. Weigh the portion retained on the sieve and
test for soda glass scratching. Ifit scratches soda glass then report it as
percent grit.

A-12.2 Calculation

. X
Grit, percent by mass = —M—TM—:—O—Q

where
M = mass in g of the residue retained on 125 um IS-sieve, and
M, = mass in g of the material taken for test.
A-13. DETERMINATION OF PURITY ON DRY BASIS

A-13.0 Outline of the Method — Ammonia from ammonium nitrate
reacts quantitatively with excess of formaldehyde to produce nitric acid.

4NH4NO; + 6HCHO = ( CH; )s Ny + 4HNO; + 6H,0
This nitric acid can be titrated against standard alkali.
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A-13.1 Reagents
A-13.1.1 Sodium Hydroxide — 0.2 N.
A-13.1.2 Hydrochloric Acid— 0.2 N.
A-13.1.3 Phenolphthaline — 1 percent in alcohol.

A-13.14 Formaldehyde 1:1 — Mix equal volumes of AR grade
formaldehyde ( 37 percent m/m ) and water. Add few drops of
phenolphthaline indicator and titrate against standard alkali to its light
pink end point.

A-13.2 Procedure — Weigh exactly 0.4 g of sample into a 250-ml conical
flask and dissolve in 20 ml of water. Add 50 ml of formaldehyde 1 : 1
reagent and warm the flask. Cool to room temperature and titrate
against standard alkali till permanent light pink colour appears. Drain
another 2 ml of alkali and note down the volume ( V;). Keep it for
10 minutes and titrate against standard hydrochloric acid using a micro-
burette till the solution becomes colourless and note down the volume
( V2). Repeat the same experiment till concordant values are obtained.

A-13.3 Calculations

_ (FyXMN)
M

V X N1 X 8005
M

Purity ( on dry basis ), percent = 100 X Purity as obtained above
by mass ( 100 — moisture percent )
where

N; = normality of sodium hydroxide,
N, = normality of hydrochloric acid, and
M = mass of the sample in g.

Volume of sodium hydroxide required (V) =V,

Percent purity of ammonium nitrate =

A-14. DETERMINATION OF METALS AND COMPOUNDS OF
METALS OTHER THAN ALKALI METALS, CALCIUM AND
IRON

A-14.1 Procedure — Treat 5 g of the material in a porcelain crucible
with 1 ml of concentrated sulphuric acid. Drive off the excess acid by
gentle heating and heat the residue strongly. Extract the residue with
dilute hydrochloric acid and test qualitatively for the presence of metallic
radicals ( other than alkali metals, iron and calcium ) like lead, copper
zinc and manganese. If any metallic impurity is detected, estimate
quantitatively by a standard colorimetric method.

15
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A-15. DETERMINATION OF PHENOL OR PHENOLIC BODIES

A-15.1 Procedure — To a solution of 10 g of the material in 15 ml of
water, add 100 ml of bromine water and 1 ml of concentrated hydrochlo-
ric acid. ~ After vigorous shaking, no precipitate should appear in the
solution after keeping for one hour.

A-16. DETERMINATION OF PYRIDINE

A-16.1 Triturate a little powdered borax rapidly with about 5 g of the
material ina mortar. Ifthe odour of pyridine is detected, estimate the
amount of pyridine present as follows.

A-16.2 Procedure — Dissolve 100 g of the material in 300 ml of water in
a 500-ml flask and add a few drops of methyl orange solution. Fit the
flask with a rubber stopper through which passes a tap-funnel and a
glass outlet tube. The outlet tube incorporating a bulb or other device
to fuard against a suck back, leads into a 500-ml conical flask containing
sodium hydroxide solution and 4 ml of bromine, and dips below the
surface of this solution. Close the conical flask with a rubber stopper
through which also passes a distilling trap attached to a water condenser.
Attach to the exit tube of the condenser a 250-ml conical flask as receiver
gonéaining a little water and fitted with guard tube of moistened glass.
eads.

A-16.3 Add 5 ml of 1 N sodium hydroxide solution to the ammonium
nitrate solution through the tap funnel and distil the solution slowly into
the hypobromite solution. en about 50 ml of the ammonium nitrate
solution has been distilled, steam distil the hypobromite solution by
warming the flask of hypobromite and continuing the distillation of the
ammontum nitrate solution. Titrate the pyridine so collected in the
receiver with 0.1 N hydrochloric acid using methyl orange as indicator.

A-164 Calculate the factor to be used in calculating the amount of
pyridine present from the results of titration of aqueous solutions,
containing known quantities of pyridine.

A-17. DETERMINATION OF THIOCYANATE

A-17.1 Procedure — Dissolve 5 g of the material in about 80 ml of
water. Filter the solution, if necessary, and make it up to 100 ml in a
Nessler cylinder. Prepare similarly a series of standard solutions con-
taining 5 g of pure thiocyanate free ammonium nitrate and different
known amounts of ammonium thiocyanate. Add 2 ml of 10 percent
ferric alum solution ( containing 50 ml of concentrated nitric acid/litre )

16
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to the contents of each cylinder, with stirring. Determine the amount
of thiocyanate present in the material by comparing the colour of the
solution under test with the standard solutions.

A-18. DETERMINATION OF PRUSSIAN BLUE AND ALLIED
PRODUCTS

A-18.1 Procedure — Warm 10 g, approximately, of the material with
about 20 ml of 1 N nitric acid solution. If the resulting solution is
coloured blue or contains blue coloured particles, estimate the prussian
blue as follows.

A-18.1.1 Dissolve 100 g of the material in about 100 ml of water and
acidify the solution with 20 ml of 1 N nitric acid. Heat for 5 minutes
and then filter. Treat the residue of prussian blue on the filter paper
with 100 ml of 1 N potassium hydroxide solution, added in consecutive
small portions and make up the resulting filtrate, containing potassium
ferrocyanide, to a volume of 200 ml.

A-18.1.2 Transfer a suitable aliquot portion of the ferrocyanide solution
to a Nessler cylinder and add a 2 ml excess of 1 N nitric acid. Dilute
the solution to 100 ml and add 5 ml of 10 percent ferric alum solution
with stirring.

A-18.1.3 Prepare similarly a series of standard solutions in Nessler
cylinders, containing the same quantities of alkali, acid and ferric alum
as in the first Nessler cylinder but with different known quantities of
potassium ferrocyanide.

A-18.2 Determine the amount of prussian blue present in the material

by comparing the colour of the solution under test with the standard
solutions.

A-19. DETERMINATION OF OIL ABSORPTION

A-19.1 Procedure — 10 g of sample to be tested is placed in a dry 50-ml
beaker. Ten ml of diesel oil ( HSD conforming to IS : 1460 - 1974* )
is added to the sample in the beaker and the contents are left for exactly
10 minutes. The contents of the beaker are then transferred to a porce-
lain buchner funnel ( 6 cm internal diameter ) equipped with a What-
man No. 1 filter paper. A suction of 150 mm mercury is applied for
three minutes. The oiled sample is then transferred to a previously
weighed watch glass. The mass of the oiled sample is calculated from

*Specification for diesel fuels ( second revision ).
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the combined masses of the sample and the watch glass. The percent oil
absorption is calculated as follows:

A-19.2 Calculation
Mg had Ml

Oil absorption, percent by mass = 3 X 100
1

where
M, = mass in g of oiled sample, and
M, = mass in g of original sample.

A-20. DETERMINATION OF BULK DENSITY
A-20.1 Apparatus

A-20.1.1 Assemble the azp aratus as shown in Fig 1. The measuring
cylinder A shall be of 20-ml capacity and shall conform to IS : 878-
1975*%.  The base of the measuring cylinder shall be ground flat. The
distance between the flat-ground part of the base of the measuring
cylinder 4 and the rubber base pad B, when the measuring cylinder A4
is raised to the full height, shall be 25 £ 2 mm.

100

5

1ns
yd
130 3
} | |

5 %

C =y

All dimensions in millimetres.
FIG. 1 APPARATUS FOR DETERMINATION OF BULK DENSITY

%620.1.2 The rubber base pad B shall have a shore hardness of 42
to 50.

A-20.1.3 Pans ofthe balance hall be at least 10 cm in diameter and
the balance shall be sensitive to less than 0.1 g.

*Specification for graduated measuring cylinders ( first revision ).
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A-20.2 Procedure — Place 50 g of the material in the graduated cylinder
fitted in the apparatus and tap it until a constant volume of the material
is obtained. Note down the volume of the material.

A-20.3 Calculation

Bulk density, g/em® = —T/]‘L

where
M = mass in g of the material taken for the test, and
V' = volume of the material in the cylinder.

A-21. DETERMINATION OF TOTAL NITROGEN (AS N)

A-21.0 Outline of the Method — Ammonia is distilled off from an alka-
line solution and absorbed in standard hydrochloric acid. The excess of
acid is titrated with standard hydroxide solution.

A-21.1 Apparatus — Ammonia distillation apparatus as shown in Fig. 2.
A-21.2 Reagents

A-21.2.1 Sodium Hydroxide Solution — 30 percent ( m/v ).

A-21.2.2 Standard Hydrochloric Acid — 0.5 N.

A-21.2.3 Standard Sodium Hydroxide Solution — 0.5 N.

A-21.2.4 Mixed Methyl Red Indicator Solution — Dissolve 0.1 g of
methyl red in 50 ml of ethyl alcohol and 0.05 g of methylene blue in
50 ml of ethyl alcohol and mix the two solutions.

A-21.2.5 Devarda's Alloy — Containing 45 parts of aluminium, 50
parts of copper and 5 parts of zinc.

A-21.3 Procedure — Weigh accurately 2.0 g of the prepared sample and
transfer to the Kjeldahl flask, adding about 150 ml of water and a few
porcelain beads. Add 6 to 7 g Devarda's alloy. Connect the apparatus
as shown in Fig. 2. Measure into the beaker exactly 125 ml of standard
hydrochloric acid and add 4 to 5 drops of the mixed indicator solution.
Place the beaker so that the end of the delivery tube is below the surface
of the acid. Pour about 25 ml of sodium hydroxide solution ( 30 per-
cent ) into the tap funnel. Slowly drop the sodium hydroxide solution
into the Kjeldahl flask by opening the tap of the funnel. Close the tap
after delivering the entire quantity of sodium hydroxide. Start heating
the Kjeldahl flask and circulate water in the condenser. After distilling
about 150 ml into the receiver, remove the beaker and titrate the excess
acid using 0.5 N sodium hydroxide solution. The end point is orange
to green. Suggested indicator solution for the above determination is
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FIG. 2 APPARATUS FOR DETERMINATION OF NITROGEN
methyl red and bromocresol green solution. It is prepared by dissolving
0.1 g of methyl red in 50 ml of ethyl alcohol and mixing the two
solutions.

A-21.4 Calculation

i ) — VN
Total nitrogen ( as N ), percent by mass = 1401 x ( ;{"N‘ Ve )
where

¥y = volume in ml of standard hydrochloric add used,
N; = normality of standard hydrochloric acid,
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V, = volume in ml of standard sodium hydroxide, solution,
N, = normality of standard sodium hydroxide solution, and
M = mass in g of the material taken for the test.

A-22. DETERMINATION OF SULPHATES

A-22.0 Outline of the Method — Sulphates are determined by comparing
the turbidity produced with barium sulphate solution, against a standard
turbidity in Nessler cylinders.

A-22.1 Apparatus
A-22.1.1 Nessler Cylinders — 50-ml capacity.
A-22.2 Reagents
A-22.2.1 Sodium Carbonate — Solid.
A-22.2.2 Dilute Hydrochloric Acid — Approximately 2 N.
A-22.2.3 Standard Sulphuric Acid — 0.002 N.

A-22.2.4 Barium Sulphate Reagent — Dissolve 2.0 g of barium chloride
in 75 ml of water, add 20 ml of 95 percent ( v/v ) ethyl alcohol and 5 ml
of standard sulphuric acid. It shall be prepared afresh.

A-22.3 Procedure — Weigh accurately 10 g of the prepared sample into
a porcelain dish and dissolve in 40 ml of water. Add 0.05 g of sodium
carbonate and heat on a sand-bath at about 120°C to volatilize water
and then heat over a very low flame until the evolution of white fumes
has ceased. Finally heat the dish at 600°C in a furnace for 15 min.
Cool, dissolve the residue in 10 ml of water, add 1 ml. of dilute hydro-
chloric acid and filter through a Whatman No. 41 filter paper. Transfer
the filtrate to a Nessler cylinder, add 10 ml of water and 1 ml of barium
sulphate reagent. Mix well and allow to stand for 5 min.

A-22.3.1 Prepare a series of sulphate standard turbidities with different
known volumes of standard sulphuric acid and 1 ml of barium sulphate
reagent in the similar manner and compare the turbidities. Calculate
the sulphate content as ammonium sulphate in the sulphate standard in
which the turbidity most closely matches with that in the solution of the
material.
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APPENDIX B
( Clause 5.1 )
SAMPLING OF AMMONIUM NITRATE FOR EXPLOSIVES

B-1. GENERAL REQUIREMENTS OF SAMPLING

B-1.0 In drawing, preparing, storing and handling test samples, the
following precautions and directions shall be observed.

B-1.1 Samples shall not be drawn in an exposed place.

B-1.2 Precautions shall be taken to protect the samples, the material
being sampled, the sampling instrument and the containers for samples
from adventitious contamination.

B-1.3 To draw a representative sample, the contents of each container
selected for sampling shall be mixed thoroughly by suitable means.

B-1.4 The samples shall be placed in clean, dry, air-tight glass or other
suitable containers which have no action on the material.

B-1.5 The sample containers shall be of such a size that they are almost
completely filled by the sample.

B-1.6 Each sample container shall be sealed air-tight with a stopper
after filling, and marked with all particulars of the material ( see 4.2 )
and the date of sampling.

B-1.7 Samples shall be stored in such a manner that the temperature of
the material does not vary unduly from the ambient temperature.

B-2. SCALE OF SAMPLING

B-2.1 Lot — In a single consignment of the material all the containers
of the same, type and size and drawn from the same batch of manufacture
shall constitute a lot. Ifa consignment is known to consist of different
batches of manufacture or of different types and sizes of containers,
the containers belonging to the same batch type and size shall be grouped
together and each such group shall constitute a separate lot.

B-2.1.1 For ascertaining the conformity of the material in a lot to the
requirements of the specification, tests shall be carried out for each lot
separately. The number of containers to be selected at random from
lots of different sizes shall be in accordance with Table 2.
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TABLE 2 SCALE OF SAMPLING
( Clause B-2.1.1)

LOT SIZE SAMPLE SIZE
) ()
(1) (2)

Upto 15 3

16 ,, 25 4

26 ,, 50 5

51 ,, 100 7

101 and above 10

B-2.1.2 In order to ensure randomness of selection, random number
tables shall be used. In case such tables are not available, the following
procedure is recommended for use:

Arrange the containers in the lot in a systematic order and starting
from anyone, count them as 1, 2, 3,........... .. ,etc,upto » and so
on, where r is the integral part of N/n ( N and n being the lot size

and sample size respectively ). Every rth container thus counted
shall be withdrawn to constitute the sample.

B-3. PREPARATION OF TEST SAMPLES

R-3.1 From each of the containers selected, draw a small representative
portion of the material not less than 100 g in mass.

B-3.2 Out of these portions, small but equal quantity of the material
shall be taken and mixed thoroughly, to form a composite sample of
mass not less than 150 g. The composite sample shall be divided into 3
equal parts, one for the purchaser, another for the supplier and the third
to be used as a referee sample.

B-3.3 The remaining portion of the material from each container shall
be divided into 3 equal parts and transferred to separate bottles, giving
full identification particulars of the samples on the bottle. The material in
each bottle constitutes an individual sample. One of these three sets
( each set containing one bottle representing each container sampled )
shall be marked §0r the purchaser, another for the supplier and the
third for the referee.

B-3.4 The referee test samples consisting of a composite sample and a
set of individual samples shall bear the seal of both the purchaser and
the supplier. They shall be kept at a place agreed to between the

Iilurchaser and the supplier and shall be used in case of a dispute between
the two.
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B-4. NUMBER OF TESTS

B-4.1 Tests for the determination of moisture shall be performed on
each of the individual samples.

B-4.2 Tests for the determination of all the remaining characteristics
given in 3 and Table 1 shall be carried out on the composite sample.

B-5. CRITERIA FOR CONFORMITY

B-5.1 From each set of the individual test results for moisture, the average
(X ) and the range ( R) of the test results shall be computed ( range R
is defined as the difference between the maximum and the minimum
values of the test results ).

B-5.2 For declaring the conformity of the lot to the specification require-
ments of all other characteristics tested on the composite sample, the
test results shall meet the corresponding requirements specified in
Table 1.
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