~ MINISTRY OF DEFENCE

_ ERDL/TRIM/PROP /RM /8
PROVISIONAL SPECIFICATION FOR
LECITHIN

E.R.D.L.
SUTARWADI, PUNE-411 008,

% :




Encl to ERPL/TECH/RARD/B12%
Dated: 9-11-90
CONTENTS
L0 FOREWORD
1. SCOPE
o FELATED SPECIFICATICHG AND DOCUMENTE

©3. MATERIAL/FINISH

4. MANUFACTURE
5. TENDER SAMPLE _ %

3. QUALITY ASSURANCE

7. SUPPLIER"S INSPECTION OF STORES/CONSIGNMENT

WARRANTY

.

4. PACKAGING

i) MARKING

‘41, DEFENCE STORES CATALOGUE NUMBER

1 '

47 SUGEESTIONS FOR IMPROVEMENT

1i3. APPENDICES :




0. ~ FOREWORD
0.1 This specification has been prepared by'Explosives Research
& Develorment Laboratory, Sutarwadi, Pune-411 008,

O.E ' This specification will be approved by the Ministry of

Defence Dervices. ‘ , ‘
Before gpaling action, any queries regarding this
itay be referred to Explosives Research arnd

VDevelopment Laboratory, Sutarwadi., Pune-411 008,

i. SCOPE

1.1 This specification 1is intended to govern supply and

Quality Assurance of Lecithin,
21.2  INTENDED USE
This material is intended for uge in booster'and' sugtainer

rpropellantes of "TRISHUL" Missgile.

2. RELATED SPECIFICATIONS AND DOCUMENTS

The relqted dccuments as menticned in clause 2.2 are thosze
applicable at the date of publication of this.specification. It

iz contractor s/manufacturer’s responsibility to confirm  their
. "

current  applicability  and to obtain from CRA(ME), Kirkee, th

T

‘information concerning any change that may bhe necessary due to

replacement or supersession of any of theze

8

have been referred to




e

MIL-L-2061 B(OS3) LECITHIN

13 June 19692 BXPLOSIVES) .

(FOR USE IN

1) MIL-L-326681 (05) LECITHIN, TECHNICAL
31st Jan 77
.3 Copies of related specifi jcations are rhtainable &3 follows
Specificablond Source of Supply
MIL Standard Specificablions Directorate of Standardizaticn
Ministry of Tiefenoes.
DHQ PO, ‘NEW DELHI-110 011.
(Any querie regarding- the  above menticned MIL Standard
specificetions  Wmay e Trpeferred Lo Explosives Research and

Deve lopment Laborabory. FPune-411 003)

of hise responeiblility for the safety

L3

TENDER SAMPLE

D

5.1 Tnless otherwlse Zshructed, the contractor,/su
submit fres of 51} charges., two render sanples of
conforming To this specification in all respacis.
5.2 Accepﬁanre of bender will denote that the tende

3. MATERIAL/FINISH

J/B.l The material will be_xg#etable, lEEEEE;n amber Lo reddish
colored and in s viscous form. .
4. MANUFACTURE
4.1 Lecithin shall be manufactursd by.a process which will
produce the produét conforming to this specific cation.
4.2 Nething in this specification shall relieve the manufacturer

of his operatlicns.

rplier

BO0

LR

r sample
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been accepted ag standard of supply in accordance with terme of
his specification. —

6. QUALITY ASSURANCE

6.1 INSPECTION

6.1.1 Lecithin and the tontaihers in which it ié packe& shall he
subject to Inspection by and to the approval of Quality Assurance
Officeb/@uality-Assurance Authority. ’

6.1.2 Samples of the material and of the containers may be taken
from any portion ¢f the batchﬁlotﬂconsignment.

6.1.3 If, on examinaticn, any sample be found not to conform to
this speﬁification, the whole batchflotﬂconsignment may ha
rejected. ) |

6.1.4 The foregoing provisioné shall equally apply ﬁo the prime
contractors and sub—cpntractors,_if any.
8.2 SAMPLING ,
B.2.1 Normally two representative samples each of 250 g supplied
free of chérge shall be drawn frem 2ach batchflotﬁconsignment of

supply/manufacture . However, the number of samples to be drawn

shall be at the discretion of . the Quality Assurance

Officeeruality Assuranée'Authority.
6.3 TEST REQUIREMENTS
6.3.1 Samples taken from any rortion of the batchflot/consignment

of the material shall conform to clause 3 angd in additicn shall

conform to the following test redguirements.

.........
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: =1, tharacteristice Passing Reference To
Mo, - standard Tagt Method
1 Z 3
‘ ———————————————————————————————————————————————————————————————————————— - ——
AL Molsture, 1.0 Appendin-1
. D/ percent LY MASS, Max. (Ref. ERDL Methiod)
S Viscosity at ZB°C, poise, 130 ALpPDdIK“IT
Max. (Ref .MIL-L- a2e681(03)
3. Benzene [nsoluble matte 0.2 ! Appendix-1T1
percent by mags, Max. (Ref .MIL-L- SPRGL{0EY)
w4 Acid value mz . KOH /g of 32 Appendix-IV
sameles, Hax. (Ref .MIL- L-8258681(C3)
@} 5. Acetone 1T 5:luﬁle matter. /a2 . Apprendix-V
- sercent by ma Ma. . (Ref.MIL—L—BOGl BOGY
6. Tecithin, percent by MASS. a9 Appendix-VI
Max. {Ref.ERDL Mathod)
7. SUPPLIER’S INSPECTION OF STORES/CONSIGNMENT
7.1 Before tender ring Lhe store for inepection,the supplier shall
i csryy oub & o thoro nugh inspectlon of =sach delivery to  satisfiv
himsel? thet the stors fully conforms to this specification and
ehall render & 2 C8IL rtificate ToO that effect to Cthe GQuality
- Assurance OfFficer,/duality ssurance Authorlity.
. 3. WERRANTY
-
Tne storec supplisd against the contract shall deem to  have
been warranbed against defective wmaterlﬁl and performance By the
) ‘ i
o contractor/manufacturar for a period wf 24 meonths from the date
. of receipt of the zbore At the conslignes’s snd and if during %his
period any of the stores supplled 15 Frund defective, the sampls
) shall bhe replaced by thea contrachorsmanufacturer free of charge ;
i st the conslgnse & premises
s f..
\.




g. PACRAGING

9.1 The materigl shall be Supplied in & suitable polythene

(HDPE) containers ap other arproved rackageg containing an
approved duantity.
2.2 The inclusion of any foreign matter opr impurities in any of

these rackageg will render the whole consignment liable for
rejection.
10, MARKING

durably and

i1}  Name and addresgs of the consignee

iii) 5.0. Number andg date

iv) Consignment number

v) Lot Bateh number angd date of manufactyrs .

vi) Gross and net mase

rackages

vii) 'Consecutive number of rackage and total number of

in the “onsignment .
Viii)Date of Bupply
ix) Contractor‘s initials or recognised'trade mark.

X) Storage'temperature limitg,

0.2 In addition_ to  the above, the -Quality Assurance
Officer/@uality Assurance Authority ‘Nay  suggest S0me more
markings/identifications considered sultabla at  the time nf

inspection.
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3 The marking shall ke deone by =2 suitable marking ink.

Pt
-
]

11. DEFENCE STORES CATALOGUE NUMBER

11.1 Defence Stores Catalogue Number allotted to thiz
store 18.......-

1.  SUGGESTIONS FOR IMPROVEMENT

1% .1 Any suggestlon for improvement in this particular document
may be forwarded Lo Explosiﬁes Reasearch & Development Labeoratory.
Sutarwadi, Pune-411 003.

153. APPENDICES
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APPENDIX~T
MOISTURE CONTENT

General: IFor meisture content determination; Ssample 1z dissgolved
in  appropriate 3 lvent and moisture content ig estimated using
Karl Fischer Aquaneter

1. APPARATUIS

Metbler DL 40 RO Memotitrator Or equivalent.

(K]

REAGENTS "
af KEarl Fischer reagent
) Specially. dried Methancl for Karl Fischer titrations
(moisture Max. 0.04 %)
¢} Disodium tartaraté dihydrate, G.R.
3.  PROCEDURE . :

) Determinaﬁion of Factopr -

Take 35 ml.of methanol in Karl Fischer titration flas=l,
Neutralise the moisture in the aclvent with Karl Fjﬁéhef resagant,
Add 50 g of  discdiunp tartarate and | stir faop lﬁO Seconds
Titrate wWith Kap:l Fischer reagent to & poiﬁt‘ at  whiclk the
Polarization of double pin platﬁnum eleétrode doeg net taks place
beyvond 20 gy within s dela? of 15 zeconds st the  oconstant
pclarization current, of 2.8 mAf
B Detetmination of moisture in sample

Take 3R Ml of methanol in Karl Fizcher titration flazk.

Afl e Beutralization of moeristare ip solvent with  Kar ) Fisohey




reagent,' add 0.5 g cf sample and stir for 100 seconds. Titrate

(-

with Earl Fischer reagent under exactly similar axperimental

s
'

conditions applied for determination.
4. CALCULATTONS

Determinaticn of Factor :

p—

=)

Karl Fischer Factor = 10 x om x 15.6467
mgsml  TTTTTTTOTTTT -

where v = the volume of Karl Fischer Reagent, ml

hl

pars
o

m = mass of disodium tartars in g (dihydrate)

W

I8 Tetermination of moisture in gample

Total molsture content = F % v o= 100 t
____________ g —emmmm
m 1000
where F = factor ¥arl Fischer mg HgO/ml
v = titre wvolume of Kerl Fischer reagent
m = mass of sample taken, £

Report the rasulbs of two Adeterminaklons srd Lhelr aversgos.

1O
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APPENDIX-IT
VISCOSITY DETERMINATION

The apparstus and  procedures for the determination of

s

viscosity at 25°C ghall be in accordance with the following
1 APPARATUS |

{1) Brookfield Viscometer, Model Lv, Brookfield Engineering
'LaboratoriES, Stoughton, or- eguivalent.

(1i) Constant temperature water bath:

[5%)

PROCEDURE
&) Remove the wooden handle and mount the viscometer on &
ring stand. Carefully attach the Brockfield No.7 spindle.

b) Pour the sample into a 80O ml beaker, rlace in the water

bath at Z5-°(C and stir with a thermometep until the sample comeas

to the test tenperature. Exercise care to avold any inclusien of
air bubbles intc the sample .
z) Lower thg viscometer on the ring stand until the surface
of the sample ig in the narrow gection of the erindle. ﬁevel the
viscometer. and crerate at 20 rpm for'determination in the 100 tco
2000 poise range. During operatioq; maintain the spindle depth

4

in the gample so that thé'polymer level rises midway up thea

- harrowest section of the spindle.

d) Obtain & series of readings until the value is constant.
3. CALCULATIONS
a) Using the No.7 spindle at 20 rem, and reading the 0 to

100 Scal

—

: caloenlate the viscogity s

114
o
s

b
[}

follows

3l
o

Viacwﬁity

25°C, centipoise = Factor x dial reading




if a different spindle 18 conesult the charﬁ
fachtor.

or the proper moltiplicaticn

Hh

accompanying the instrument

Convert the resulting centipoice to poise by dividing by 100
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APPENDIXfIII
BENZENE INSOLUBLES
The benzene insolubles ghsll be determined in  sccordance
with the following

APPARATUS

(=23

a) Sintered glass crucible, Gy
2. REAGENT

#) BenzZene (IS5 534, 1974)
3.  PROCEDURE ’

Weigh about 10 g of sample, to the nearest 0.1 mg into a 250
ml beaker. Add 100 ml of benzene and stir unt£1 dissclved.
Filter the eample quantitatively through a sintered glaszs
crucible (G4) erucible and wash the remaining scluble matter into
the crucible using two 25 ml rortions of benzens. Maintain
sucticon for approximately 5 minutes until the sample is free of
benzene., Dry the sample at 105°C 3 5°C for a minimum of 1  hour,
cocl and weigh. . |

4. CALCULATION

insolubles, = fma - mo}

where m; = mass of sample, g

= mass of crucible, g

=]
£
i

mass cf crucible and ingoluble matter, g

b

nz

Report the regults of a mininmum of 2 determinations ang their

averasge .

)

e
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APPENDIX-IV =

Hodgs

*
ACID VALUE o
- Acid value shall be determined in accordance with the following : %
- 1.  REAGENTS %
- a) Standardizad (0.1 N) sodium hyvdroxide solution{NalH? %
B Ethyl Alechol, 95% denatured, neutralised Lo 2
phenolphﬁhelein.
o d) Petroleum ether (40 - 60°CH.
° d4) Phenclphthalein indicator, 1 percent in ethanol
2. APPARATUS
a) Erlenmeyer flask. 250 ml
. b Microburette, 10 ml capacity
3. PROCEDURE

Warm (not over B80°C) the sample,. 1f necessary. to soften the

material and then mix thoroughly. Wéigh 1.8 tey 2.0 g of e

sample, to ths nearest 0.1 mg inte a 250 ml. Erlenmayer flask.
Dissolve in B0 ml of petroleum ether by shaking geﬁtly- .Then adad
o 50 ml of neutral ethyl alcchol and shake to ﬁix the contents.
Add  four drops of phenolphthalein indicator and titrate. with
OL1M NaDH to the first pink  colour which perslists for

ae

]

[k} |

approximately & onagds. The end peoint is fairly easily

n

scertained by adding the bulk of the NaOH soluticn rapidly until

nesy the end point, and then slowly down teo four, then ITwo drops
at & Time. During the early addition of the NaDH, the mixture

will kecome olear. Az addirbional NaOM is added, two phases will
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SADpear At thig point, slow incremental additicn of
sclution  should begin and the lower phase observed for
point .,
4. CALCULATION

Acid value (mg KOH/g.of sample) = BRE.1 yN
where V = Volume 0f standardized NaOH solution (ml).

N

Normality of standardized NaOH sdlution‘
m = Mass of thes sample g

Report the results of & minimom of two determinations

average.

the NaOH

the end

and their
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APPENDIX-V

ACETONE INSOLUBLE MATTER

1 APPARATUS

a) Centrifuge machineg

3

RREAGENTS
-a} Petroleun eéhcr (40 - BO°C)
b) Acetone (IS5 170, 198681- The sclvent is chi}led to 0°C Lo
5L hefore LESE.
3.- PROCEDURE

Warm +the sample to anften the product {not ovsr a0 and
thernn wix thoroughly. Accurately weigh 2 grams - of well mixed
eamplie into the centrifuge tube which has been previcusly .tared
withh a sbirring rod. Add 3 ml of petroleun ether and stir well
te  dissclve soluble matter. Thorough mixing is essential. and
will reauire sboui 1D minvtes. Add ‘exactly 15 ml of chilled
acetone  from a hburetlte. mix thoroughly, and blace the tulkes in =&
dish conbaining  ioce wrtef. Add  acetone. "which Thas heen
previcuasly chilled to 0e to 5°C, to the BO ml mark on the Lubs,
stirring Auring the addition. Place in an ice water tbath at 0°C

for 15 minutes, centrifuge for 10 minutes. at 2 spaed sufficient

-0 clesr the esolubicon during thig pericd and then decant the
scebone inbo a 250 ml beaker which has been previouzly drisd At




centrifuge LTube to the 370 Tl omary with zostons. sbie
repeal ag  &Dovse.  LECe LTI oacatone loto T
Evapcrate the acetone on a water bath., A& stream of clean dry

may be ueed to facilitate the removal of the solvent. Iry in

oven at 105° + 2°C for one hour. cool to room temperature  in

desicoator and welgh the acetone soluble maltbter.

4. CALCULATIONS

Acetone aoluble mabter,% = Mazs of acebone cutrash o 100
by mass. A . e ——- -

Acetone insoluble matter, percent = 100-{4 + B + O

>
1

Percent acetone scluble matter

td
1

Fercent moisture, from moisture clanse

Benzene insclubles

<
fl
5!
il
b
{}
D
ju]
ot
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10500 - '.:.'OC D=

¢

¢ kept in desiccater and welghed.

e

centrifuge ftube to the BO ml mark with acetons, stir

emznt the acstomre Ink:

repeat as above.

Evaporate the acetons on a water bath, A ziryzam of

T ERE TS R T - RS
mav he u=ed Lo facilitate the removal of ths 1
- - . + - -
ons aour, cool to o Lenne
i - - - = oy P ST
“he ametone soluble matisr.

N . . e e — oA ] ‘
Acstone inmolublz natter, porcent = Lo -4 4 E
A = Percent &z = zoluble mabher
i
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