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THIS SPECIFICATION OR ANY PATTERNS, DRAWING OR 
OTHER ILFORMATION ISSUED III CONNECTION THEREWITH MAY ONLY 
BE USED FOR A SPECIFIC ORDER PLACED BY THE COMPETENT 
AUTHORITY; IT IS NOT TO BE USED FOR ANY OTHER PURPOSE 
WHATSOEVER WITHOUT THE EXPRESS WRITTEN SANCTION OF THE :• 
DIRECTOR GENERAL OF INSPECTION, MINISTRY OF DEFENCE, 
NEW DELHI -110 011. 

O. 	 FOREWORD  

	

0.1 	 This specification has been prepared by the 
CONTROILERATE OP INSPECTION ( MILITARY EXPLOSIVES) KIRKEE. 

PUNE-411 003. 

	

0.2 	 For additionJ1 copies or any other enquiry regard- ing this specification, reference should be made to and
CI(ME) 

Kirkee who is authority Holding Sealed Particulars  
Inspection Authority for this specification. 

	

1. 	 SCOPE 

	

1.1 	
This specification is meant to govern supply and 

inspection of calcium resinate type I fused and type II 
precipitated. 

	

1.2 	 The material is suitable for use in the manufac- ic 
ture of composition Igniter ME 408 or similar pyrotechn 

compositions. 

	

2. 	 RELATM DOCUMENTS  

	

2.1 	 The related docUMents mentioned at clause 2.2 are those applicable at the aate of publication cf this spe-
cification. It is contractor's responsibility to confirm 
their current applicability and to obtain from the Autho-
rity.  Holding Sealed Particulars (ise. CI(ME) KIRKEE) 
information concerning any change.that may be necessary due 
to cancellation, replacement or supersession of any of 
the document. 

	

2.2 	 Copes of the related document are obtainable 

from 

I.S. 460 -1962 Indian Standards Institution 
MANAK Bhavan, 
9, Bahadur Shah Zafax Marg, 
NEW DELHI -110 002. 

• 

5. 
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3. DESU1,In101,1 

3.1 	 The 
brown lumps 
and type II 
from lumps, 
visible impL 

calcium resinate type I shall be yellow or 
free from foreign matter and visible impurities. 
shall be yellowish white amorphous powder free 
cakes and agglomerates, foreign matter and 

4. TENDER SAMPLE 

4.1 	 The contractor shall submit two tender samples each 
of 250 g, essentially from the same batch/lot, free of 
charge and confDrming to this specification. 

5. 2RE-INSI2CTION  

5.1 	 Before endering the store to the Inspector the 
contractor shall carry out a thorough inspection of each 
delivery to satisfy himself that the store fully conforms 
to this specification and shall render a certificate to 
that effect to the Inspecting Officer. 

6. INSPUCT,ON  

641 	 The r:alnium resinate type I and II and the packages 
in which it Is contained shall be subject to inspection by 
and to the tIna:'_ approval of the Inspecting Officer/Autho-
rity. 

6.2 	 Samples of the material and of the packages may 
be taken from s. ,y portion of a consignment. 

6.3 	 If, on examination, any sample be found not to 
conform to this specification, the whole consigbment may 
be rejected. 

6.4 	 The forgoing provisions shall apply equally to 
prime contractcrs and to sub-contractors, if any. 

7. SAMELIfl 

7.1 	 Normall two representative saliples, each of 250 g 
'shall be drawn _TOM each batch/lot . However, the number of 
samples to be drawn from each batch/lot will be at the 
discretion of the Inspecting Officer. 

8. TEST P.EQUI1?EMENTS  

8.1 	 Samples taken from any portion of the supply shall 
comply with clause 3 above and shall conform to -LI c foll-
owing requirements 

....... 	 .6. 



Acid nunbe 
	 Max, 64 
	

33 

(01)  

Matter insoluble in 
carbon tetrachloride, 
ercent, 	 Max 	 2 - " 3 
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Si. 
No , 

1 

Gharadteiistics Passing Standard Test 
Method 

77 

2 . 

MaZ' /' r' 

	
3.

ble. 

by) c L 41- COILLO 

4:0-0 	 , 	 4, 

• 

Calciuu reinate 
coiktent- percent, Min 	 56 

Water content 
percent, 

Flame test  

Appendix C 

Appendix! A 

Appendix B 

Appendix 

Appendix Ii • Max 	 2 
	

5 

Brick red 

6. Granulation. 

(a) TaBling through 
250 A15i I.S. 
Sieve 2crcent. 

7. SoftenLig point 

none 	 75 mir- 
(lump) 

For information Appendix F 

9, 	 2:1/4CkILIL AND  HOLING  

9.1 

9.1.1 	 The cal c
ium resinate Type I aid Type II shall be 

supplied in sound, clean, dry, air-tight packages which 
may consist of a suitable heat sea1,0, -  polythene bag •of 

thick_nuss 0.1 .5•rmi, placed inside an i':r-tight container 
containing an approved quantity. 

9.1.2 	
SupplfTes offered in any other packages shall have 

the prior approval of the Inspecting Officer. 

9.2 	 Marking 

9.2.1 	
The paces constituting a consigment shall . 

each be legibly dnd durably marked with the follcwinr 

details : 

Pack:ac- -- 
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Nomenclature and specification No. of 
the store 

Name and address of the consignee 

X/T // S.O. No. and date 

Consignment No. 

Distinctive lot No. and date of 
manufacture 

Consecutive No. of packages and total 
No. of packages 

Gross and net mass 

Date, of supply 

Contractor's initial or recognised 
trade mark. 

	

9.2.2 	 Pro-cautionary marking  : 
be markea—"Flammable" and "Store 
from fire and open flame". 

	

9.2.3 	 In addition to above, the Inspecting Officer may suggest some more marking/identifications at the 
time of inspection. 

9.2.4 The inclusion of any foreign matter or impu-
rities in any of the packages shall render the whole 
consignment liable to rejection. 

rm 	 < r  
14-A ti • 	 ' 

Lr . SURJIT SINGH ) 
D IRE CTCR 

CONTROLLER OF INSPECT ION ( MILITARY EXPLOSIVES) 

Each container Lhall 
in a cool place away 

.......... 
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10. 	 APPENDICES 

APPENDIX A'  

1 
DETERMINATION OP ACID NUMBER. 

Transfer approx. 2 g of the sample, accurately 
weighed to 250 ml Erlemeyer flask. Add 25 ml of carbon 
tetrachloride.  and allow to stand for 1 hour with occasional 
swiriling. Add 25 ml of 95 % ethyl alcohol and 2 ul of 
phenolphthalein. Titrate with standard 0.1 N NaOH to a 
definite pink end point. Deduct a blank obtained by titra-
ting a solution containing 25.  ml carbon tetrachloride, 
25 ml of alcohol and 2 ml of pehnolphthalein . Calculate 
as follows : 

ml of NaOH x Normality of NaOH x 56! 

Acid No. 
mass 'of sample. 

APPENDIX 'B'  

DETERMINATION OP GATT OITTETRACHLORIDE INSOLUBLE 
MATTER 

.40RI3ON TL-- TRACHLORIDE ICHLOFORM. 
Weigh accurately 2.0 + 0.1 g of sample and tra-

nsfer it to 250 ul beaker. Add. 50 ml of(carbon tet -rach-) 
clori_dc;) and allel, to stand for one hour while swiriling 
occasioralIt i. Filter through a Gooch crucible ( see note 
for preparation) transfer and wash the precipitate with 
carbon tetrachloride. Preserve the filtrate for calcium • 
determination. Dry the crucible at 105 C for one hour, 
cool and wc: -.:gli . Calculate as follower : 

% airbon tetrachloride 	 pass of residue 
insoluble matter 	 =    x 100 

Lass of sample 
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NOTE : Preparation of Gooch crucible 

Digest the asbestos ( which should be of the 
amphibile variety ) with HC1 ( 1 : 3 ) for 2-3 days. Wash 
free from acid and digest for a. similar period with 10O 
NaOH solution. Then treat for a few hours with hot alkaline 
tartarate solution of the strength employed in the sugar 
determinations* (Old alkaline tartarate solution that 
have stood for sometime may be used:, Then wash free from 
alkali, digest with dil l  HNO.' (1 :3) for several hours 
and wash it free from acid', hake with water into a fine 
pulp. Use this )ulp for prep aring gooch crucible. 

**Alkaline Tartarate solution  

Take 17, g Rochelle salt :( sodium potassium  
tartarate) and 50 g NaOH in motor, dilute to 
500 ml for two days, filter keep it, and then use. 

APPENDIX 'C'  

CLLCIUN PESIHAT CONTENT  

Reagents  

(a) Buffer solution  

Dissolve 67 g of NH Clin 400 ml water. Add 570 ml 
of 1TH'Cli and dilute To 1 litre with water. 

4 
(b) Erichrome Black T Indicator 

Dissolvo 0.4 g of the indictor in 100 ml of 
methyl alcohol. 

Standard calcium solution  

Dissolve 2.2 g of reagent grade CaCO 3  in a mixture 
of 20 nil of water and 5 ml of HC1 by boiling gently 
on the hot plate. Cool and dilute to 2 litres. 
Standardise as follows : 

Pipette 100 mi aliquot in 400 ml beak8r. 
100 ml water and 5 ml HC1. Heat to 95 C. ',dd 50 
ml oxalic aqd solution (2 % ) that has also been 
heated to 95 C. Add NH A OH dropwise with stirring 
until the solution smells faintly of ammonia. 

	  10. 

(0) 
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Place on the bench and allow to stand for 2 hours. 
Filter through a eintered glass crucible (G3) of 
medium porosity. Transfer the preCipitate to the 
crucible and wash with 0.1 % oxalic acid. Finally 
wash ppt. with small quantity of water, Place the 
crucible into 600 ml beaker containing 300 ml of o 

 water and 12 ml of H SO . Stiri heat to about 60 C 
to dissolve and. titAte 4with 0.1 N KMn0 4

. Calculate 

as follows :- 	
w. • 

g of CaCO ml  KMn0
4 

x Normality of KMn0 4  x 0.050045 
per ml of 
solution = 	  

ml of CaCO
3 

solution taken for titration, 

(d) 	 LDTA Solution ( Versenate solution )  

Dissolve 8 g of EDTA (disodium dihydrogen-ethylene 
diamine tetra acetate) and 0.2 g of MgCl .6 H0 in 
water and dilute to 2 litres. Standardise as foll- 
ows. Pipette 20 ml aliouot of the standardised 
CaCO, solution into 250 ml Erlenmeyer flask and 
add ) 30 ,  ml water; 10 nil of buffer solution and 5 
dropa'of Erioohrume Black T indicator. Titrate 
with versenate to a bright blue- colour that does 
not change on the further addition of versenate. 
Calculate as follows :- 

Factor (g of calcium 
resinate per 
ml of EDTA 
solution ) 

C 

ml CaCO.;  solution x g CaCO 3 
 per ml X 6.4237  

ml of EDTA solution taken 
f.or titration. 

PROCEDURE  

Transfer the filtrate from the chloroform insolu-
ble matter to 400 ml beaker and evaporate to dryness by 
heating on the steam bath. Add 35 ml of IINO 33  and cover wit!: 
watch glass. Boil to dryness by heating on hot plate unti:1 
the residue is charred. This charring is important.'Allow 
to cool, add 35 ml HNO more and again evaporate till. 
charring. Allow to cool, add 35 ml M10 3 

and 8 ml of 
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perchloric acid. Cover with watch glass and evaporate to 
fumes of Terchloric acid. Continue fuming until volume is 
about 1 ml. Open the cover lid and evaporate to dryness. 
Allow to cool and dissolve the salt in water and dilute to 
250 ml in volumetric flask. 

Pipette 50 ml aliquot ( equivalent to 0.4 g of 
sample) into 250 ml Erlenmeyer fLasL and add 10 ml of 
buffer solution and 5 drops of Eriocirome Black T indicator. 
Titrate with the EDTA solution to a bright blue colour 
that does riot chanLe on further audition of EDTA solution. 

% Calcium resinate 

ml of EDTA solution x Factor 
x 100   
mass of sample in aliquot.  

ALTERNATE METHOD 

Ignite a weighed quantity of sample and extract 
with HC1. P-recipitate calcium by addition of ammonium 
oxalate. Wash precipitate with hot water till free from 
oxalate. Dissolve the precipitate in dilute sulphuric acid 
and titrete with 0.1 N XMn0

4 . 

Calcium iesinate 	 = 
	 3.212 TF 

W 

Where T = titre of KMn0
4 solution 

factor of N/10 KMn04  solution 

W = mass of the sample taken 

APPENDIX 'D'  

DETAllili.2.0IC:J OF WATER CONTENT BY DEAN AND  
	  TETHOD  

Tripsfer 100 g td 500 ml balloon .flask and add 
200 ml of -reagent grade toluene. Attach to the Dean and 
stark sppartus end heat the flask on an electric hot 
plate for 3 hours in such way that the distillate falls 
froM the end of the condenser with the graduated part of 
the moisture tube at the rate of 2 to 3 drops per seconds 
Midway in the 5 our period, wash down the condenser with 

	 12. 
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5 ml chlorefo:cia. Do not wash again since the working 
operation will drive over some water from m)isture tube into 
the flask. Shut off the heat and road the point of contact 
of the tube meniscus with the wall of the tube and the 
highest part of the lower meniscus, The difference is watery 
Calculate as follows : 

i 	 ml of water x 00 
% water 

mass of sample 

ALTERNATE METHOD  

HOT OVEN  METHOD  

Heat a flat bottomed clean glass or alumiuiu ,  dish 

in the oven adjusted at temperature 100 C + 5 deg J. Tool 
it in desiccator and weigh 'the mass - (M1). Place 5 Es; 

sample in the dish; replace the cover and weigh aec -Hvately 

the mass (M2). TIncover the dish and, heat the sample 	 the 
oven till constant mass is obtained.. Cover the cLsh. with 
the lid and cool in desiccator at room temperatuie oli 
weigh the mass (M3). 

100 x (M2 - M3 
% water content -   

( M2 - M1 ) 5 

I.L1)1EHDIX 

FLAME TEST  

Ignite 1 or 2 g portion in dorcelein crucible / 
until the ash is white or nearly colourless, Cool and- 
moisten the residue with dn. HC1. Evaporate to dryniss. 
Dip the loop of clean platinum wire into residue anrT 
hold the loop on blue &lathe of a bunsen burner. Hete ,f 
the flame test is characteristic of a calcium as indi-
catstld by brick red colour with no perceptible green 
colouration indicating the presence of barium compou)Ld. 

	 13 - 

• 
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APPENDIX 'F'  

DETERMIZATION OF THE SOFTENING POINT 
( MODIFIED RING UM BALL METHOD ) 

	

1. 	 1,PPA7ATUS.  

(a) Vessle - A glass vessele capable of being 
heated not less than 8.5 cm in diameter and 
10.5 cm in depth from the bottom of the flare 
(A 600 ml beaker, low form meets this requi-
rement ), 

(b) Steel Ball 
Mass of ball - 345 to 355 g 
Diemetereof ball - 9.5 mu 

(c) Ring 

	

Depth     6.35 + 0.10 mm 
Inside diameter at bottom 	 15.88 + 0.10 mm 

top 	 17.46 + 0.10 mm 
Outside 	 " 	 " bottom 	 19.0: + 0.10 mm 

rf 
" top 	 20.6 + 0.10 mm 

The bottom of the ring shall be 2.5 1 4 0.1 cm above 
the horizontal plate, which shall be approximately 2.5 cm 
above the bottom of the container. 

A guide for centering the ball shall be used, 

	

2. 	 Preparation of Test Pieces  : Heat the material 
slowly to the minimum temperature at which it can be readily 
poured; her+, tie rings to approximately the same temperature, 
place them emn amalgamated brass plate. Fill the rings 
carefully wHth the molten resin avoiding the inclusion of 
air bubbles, anew to cool to room temperature, cut off the 
excess material with a warm knife and then stand for a 
further period of 30 minutes. 

	

3. 	 Method: Fill the glass vessel, to a depth of not 
less than 9 cm -with glycerine and heat to 32 C with cons-
tant agitetLer- Place the filled rings in the recesses of 
the upper brass plate and centre the balls in the rings. 
Suspend the -12: :mbly in the bath so that the tops of the 
rings are 5-6 eet below the surface of the glycerine. Hang 
the thereon •  to 	 in the middle of the container so that the 
bulb is on T1 led with the rings but not touching, them. 
Raise the temperature of the bath at the rate of 5 C per 
minute (, -bhe rate of temperature rise ehall be uniform and 
shell rot be averaged over the perioa of the test. The maxi-
mum pereiss:fle Jarietion for each minute period, after the 
first three,sheel net exceed + .5 C otherwise tests shall 
be rejectede.ffe temperature recorded at the instant t/rie 
test piece touches the lower horizontal brass plate, shall 
be reported as the softening point. 

• 0 o • • e 
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