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ABSTRACT

IR decoy flares are used as countermeasure against IR guided missiles.
Solid IR flare compositions consisting of Magnesium, Teflon and Viton,
commonly known as MTV composition is being used in military aircrafts.
An instrumental method for complete analysis of 1R-218 flare has been
established using Atomic Absorption Spectrometer (AAS) and Acceler-
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ated Solvent Extractor (ASE). The results are accurate and the method is
time saving (89%) in comparison to the conventional method.

© 2011 Trade Sciencelnc. - INDIA

INTRODUCTION

IR guided surfacetoair missiles(SAM) or air toair
missles(AAM) missilestrack thefighter arcraftsby sens-
ingthehot gasesevolved from theflamesand hencethey
areamgor thregt tomilitary arcrafts. Infrared (IR) Decoy
flares serveas countermeasure against these heat seek-
ing IR guided misslesand areusud|y g ected elther indi-
vidualy or insalvoesby thepilot or autometicaly by tail-
warning deviceswhenanattack isimminent. Hareswhich
arecurrently in useare made up of asolid pyrotechnic
composition of magnesium, Teflon (PTFE) & Viton
(vinylidenfluoride-hexafluoroisopropene- copolymer)
andarecommonly caledMTYV flares. Theseflarespro-
ducerdativey high heat (AH=-1438kJ mol?) and give
agreeat flaneemisson.

HEMRL hasdevel oped animproved infrared (IR)
flare compoasition containing Magnesium, Teflon and
Viton A (48:48:4), that possesses excellent tensile

strength and superior IR signature. The present study
was under taken for the establishment of instrumental
analytica techniquefor the detailed analysisof devel-
oped composition of IR 218 Flare. Thispaper desribes
thecompleteanaysi smethod by instruemental aswell
asconventiond techniques.

EXPERIMENTAL

M aterialsand Chemicals:

All chemicasand solventswereof andytica grade.
Del onised water was obtained from the MILLIPORE
water system (Elix-10 followed by Milli-Q 185 Plus
and 0.22 pum filter unit). Standard Mg (1000ppm) from
Merck wasused for estimation of Mg by AAS.

AnalysisProcedure

The processfollowed for the completeanaysis of
the compostion hasbeen summarised intheflow chart
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(Figure2).
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Figure?2: Processesinvolved in completeanalysisof IR 218
FlareComposition

Separation of Viton A by Accelerated Solvent Ex-
tractor (ASE) and Conventional Method.

Sample (1 g) wastakenin atarred G3 Gooch cru-
cible. Using soxhlet goparatus, the samplewasextracted
with 250 ml of acetonefor 6 hours. Theacetonesoluble
ingredientswerecollected inaniodineflask. After thor-
ough drying, the cruciblewasweighed. It showed the
constant weight loss of 3.72%. For the extraction by
accel erated solvent extractor (ASE), sample (0.4-0.5
g) wastaken in high strength corrosion resi stent stain-
less steel sample cells and the instrument was pro-
grammed for the extraction parameter such as pres-
sure, temperature and time cycles. The parameters of
temperature, timecyclesand stati c timewereoptimised
with acetone keeping pressure constant at 3000 psi.
Initidly temperature (5°C abovethenorma boiling point
of acetone, 56°C) and static time were kept constant
and time cyclewasvaried gradually using 10 ml cell
until thespecified weight losswasachieved. Then by
keeping time constant, experimentswere carried out
with gradud increase of temperature with s multaneous
decreasein number of cyclesto get the same specified
weight loss and optimised parameterswere obtai ned.
Resultsaregivenin TABLE 1. Thetotal timefor ex-
traction comes out to be 40 minutes (4 cycles of 10
minuteseach). Thustime saved for extractionisaround
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89% in comparison to soxhlet extraction. To check the
reproducibility of themethod, 5 different sampleswere
extracted and percentage of R.S.D wascalculated and
found to bewithin 1.7% (TABLE 2).

TABLE 1: Optimisation of Extraction Parameter sfor VitonA
with solvent acetoneusing ASE

Pressure Temperature
(ps) )

Static Cycles Weight
Time(min) (Nos) Loss
3 1.62%

2.35%
3.14%
2.28%
3.31%
3.83%
2.56%
4 3.94%

60 10

3000
70 10

N OO A DN O

75 10

TABLE 2: Quantitative Estimation of Viton A using opti-
mized ASE condition

Weight
Sample Loss R.SD Tptal Remark
Time
(%)
[ 4.04
1 3.94
0,
I 410 1.7% miﬁgtes ti8r2e/ios
v 411
saved by
V 3.98 ASE
Conventiond
Extraction 3.72 ---- 6 hours

Separ ation of Teflon from theresidue

Theresidueleft after extraction of Viton A by ASE
which contained M g and Tefl on was subj ected to soni-
caionin1:1HCI (100 ml) solution until theMg trapped
inthe Teflon matrix dissolved completely (3 hours). The
solution wasfiltered using G-3 crucibleand residue (as
Teflon) wasdried and weighed and itsweight was com-
pared with that obtained by the difference of Viton A
and Mg (determined quantitatively by AAS) from the
total weight of thesample.

Quantitative Estimation of Mgby AAS

Standard solution of Mg (1000ppm) hasbeen used
for analysis. Standard solutionsof Mgintherange 1-
10 ppm concentration werefreshly prepared by dilut-
ing standard of 1000 ppm by deionised water before
eachandyss.
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TABLE 3: Instrumental AnalysisResult of IR 218 Flare

Results (%
Ingredients Specified Values %) M ean RSD
T I v v
Mg Gr. V (Imported) 48% 4736 4771 4782 4725 4786 4760 0.59%
Viton A 04% 404 394 410 411 398 403  1.7%
Teilon 48% 4860 4835 4808 4864 4816 4837 051%

(ByDifference)

All experiments were carried out with AA800
atomic absorption spectrometer equi pped with Deute-
rium aswell asZeeman correction background correc-
tion.

All the absorption measurements of Mg were car-
ried out at 202.6 nmintheinstrumenta conditionsthat
provide the best sensitivity. These conditions were
15mm burner height with 10 cm burner heed, at 1.0 nm
spectrabandwidth and 0.7 nm dlit width and with Air-
acetyleneflamehaving 0.9 L/minCH, flow.

The quantitative estimation of Mginthesolution
was done by aspirating the standard sol utions prepared
intherangeof 1-10 ppm into theflame and measuring
the absorbance. The calibration graph of absorbance
versus concentration wasthen plotted (Figure 1). Simi-
larly the absorbance of sample solutionswasa so mea
sured and the concentration of Mg in samplewasthen
cdculated usingthecdibration graph. Resultsaregiven
intheTABLE 3.

y = 0.0186x - 0.003
RS =0.0903

] 2 4 i & 10 12
Concentration (ppm)

Figurel: Calibration graphfor Mg
RESULT AND DISCUSSION

Theandys sresultsof fivedifferent samplesof the
samebatch of thelR 218 Haresareshownin TABLE 3.
Itisevident from theresultsthat al theingredients
(Mg, Teflon & VitonA) arewithinthe specified va ues.
Thismethodismoreaccurate (RSD<2%for dl thethree

ingredients). ThelR flarecompositionisanaysed com-
pletdy by insrumenta techniques(ASE andAAS) which
savesalot of time. In comparison to soxhlet extraction
of Viton A from the composition, ASE savesaround
89% of time.

CONCLUSIONS

Theinstrumental method for complete analysis of
indigenoudly developed IR 218 Flare M TV composi-
tion (Mg, Teflon, VitonA) by using Accel erated Sol-
vent Extractor (A SE) and Atomic Absorption Spec-
trometer (AAS) has been established whichisother-
wisedifficult to analyse by conventiona method. The
method isaccurate and savestime upto 89%.
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