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Trace Detecction Tools of Energetic Materials using Fluorosence Polymers

A. Kebritchi'", M. Allah Gholi’
1- Imam Hossein Comprehensive University, Tehran
2- Tehran University
(Received:05/31/2015, Accepted:17/8/2016)

Abstract: In recent years with the growing terrorist and subversive activities in the world, detection, prevent and already
increasing the security factor of military and sensitive areas has become very important. Among the few existing
technologies, to detect traces of explosives, use of conjugated polymers have better condition rather than other technology
and can present canine sensitivity in frame of electro optic device. In this detection method a molecular wire of florescence
monomers form which in the presence of analyte florescence of polymers will be quenched, this phenomenan converts to an
electronic or optic response through transducer. Commercialized detection tools based on these polymers contain simple
structure, low weight, high precision and detection speed. In this article it is tried to present a comprehensive report of
explosive detection by means of conjugated polymers, effective factors in this process, manufactured tools and last
published achievemnets. Studies in this article show the presence of Pentiptycene groups and increasing polymer
concentration (from solution to film) cause more quenching and more precise detection. Also, Nitroaromatics such as TNT,
DNT are usually detected by conjugated polymers. These polymers own highest detection precision (ppq), fastest detection
time (10 s) and lightest tools (1.5 kg) in comparison to other methods, although there are some limitations in detection
distance from the aim.

Keywords: Detection of Trace Explosives, Fluorosence Polymers, Conjugated Polymers, Fluorosence Quenching and
FIDO.
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7- Sigma bonds (¢ bonds)

8- Pi bBonds (n bonds)

9- Atomic Orbital (p)

10- Atomic orbital

11- Bonding n-Molecular oOrbital (MO)

12- Antibonding n-MO (n-MO)

13- Highest Energy Occupied Molecular Orbital (HOMO)

g

doddo —)
5 9 SRS gt 5 g w3, b 3l ol o
aej 50 logiagh g Slidod (ol )3 SUilas 6,88 slagl >
L Yrvs S polie ‘°°33 Oype 4 oymile Slge (53l 5
s Sssld @) Slids ol Jolo 5 oad (6,50 Vb Zee yu
209 Las,s8 T (e (RalesT 5 liles slaylil a5
Slos,0lid woymiie dlge oS polie (g5l KOl Conn yo ol
isel Sl sl eolind v Sy (omie b i gl
s 5 65 slaghy, (Ueeyoss 5 he o) owd
Sl Cuzr o3k S e Cenl oad wil)| (S 2SI
2 D] sl a8 )5 &ya0 lag,5ld cnl p 4SS b Gldas bl
" b5l mg05e (sle ymcly 3 elitl a5 e cihos
Sre oo b ) A8 ans Ll 5l o amiie slge (g3l AT (1,
Sloyocdy i g (b ane) po Slidiod i b ad Jlis
o 3l K5I 51 f5e Jalse (28,5 Sl jo b g il jld 9050
0 ol oS wal Cews 4 (gloaisS il jsls (ldyorly oo
> 5l S g olbabile o oymaie Slge ST g5k, lSa]
S £80 L g ol L (boj 50 (ippq) Ol g3k IS
Slge o5 polie (g5l 8aT Il Gull cnl 2 (Y] widlige o=
cenliio il sl 45 oamie VLI Lisg o gdud o pmite
2 ople addol 43 a5 wad asle 5 olb dilize Lyl gl

I¥] Sigbeoe pme 525 Wil ool o3 lSCAT 5l (o

)l g puplin Y

o y2xiin Slge iy HLiud —1-¥

o S ol o adle g, @08 L by jlad e
Sl dame (glod 50 0 ymmiie Blge Jlou JLid ol WSe Cas lge
055 Jie Olye 4 aibie P B oppm” h ol
XV T torr e JLad ks (TNT) (5glgis s 5 daSislag, i
torr (PETN) &l yiol 55 o o ey il &l s 09,8 jo0 oY+
ISl l5 5555 Bl i 03,5 53 5 YA XV
ol Sl o5 e Bu jLed il VF ) Ttorr (RDX)
ghe Qix ool @ el (nl Gl sVse &5 Wil g9ose
Slaws F a4 ol (sdiges o a8l I [FN-0] wigh e
B opmiie Slge obd) el 05l oymise Slge slaJsSUge
G550l @il lagig, e (pen 4 Cul (g)lgdo

1-Bulk

2- Trace

3- Flourscence

4- Parts Per Quadrillion (ppq)
5- Fido

6- Part Per Million (ppm)



1FRF Gl g il —TF (3l 0 o = 0 5l — o2 31 Jlw — (53 531 3 g0 Aruwgi g Gaind

Sl 5 JSisksSily Y-Y

Pz b wipS oo L8 cud b 4 50 Jsere &0 a4 aS by Sl
a a5 gl oyhom 9 28Ul o) a4 Nigd oo Jhie Culun Y 4 (5]
571 gl & 09 g0 4S9l Wigd oo bl o
o w0l e gt e S 5 Wl s g )b Y G
L S S92 cnlply ool Sglite oladoss oS 5 g5 & dm
ool s I L Bl ble il azd, YL Y 4 65,8 <éb o
Sy ol @) 900,55b 093 b el a4 cilisee slooly a0 (655!
O 145 asle y S50 4 5331 5855 oI5 el cnl 51 (S 1Y)
S8 b g1 b oji 395 o ol Gulaiasliish (lie
ST el gyl gy had a5 Sl3ls o blu, BY 5y 5 08,
L 0958l g 0,8 9050 b pocdy 9 babla e 3o 00,05 o0 S50
9 hS (o0 OS> (Cad)b g (Hle) slaY )3) oo ljlge 4 g o0
a5 Sl 9 S e Jobo az ST 0B e cge | (AL,
bl 4 g onel 09,8 428 5SS 04> 4y ()9 25Ul g a8l oo Sguee
RRTE STRVA

L Lot of 50 a5 sl (uiliiaglgish glgil 51 (S il jolé
iz 1) (Lapessd (6551 led) (pblines 2l lgal o J9S e
SLal 6551 G al Sl 4 clSil )0 5 Wgd oo w038
4 50 S92y d ST e oo Caws Sl (gigh B o 1) 09>
Sl s olml (S il sld Lawsgs (9 2SI sy Gals]
Ol dm oS 058 e ghad Lol joboar b g 0adh o5 calable ;5 )l
ol oay iz Jsbas 35 oBgels sSon | (obpels oy
oy a9 i8Il 09,8 aladi 1o Vb (oals2 (g SN L Loz U )
ol 3l 5T Cgzr it G ol 5 et &5 2l e
Ol Ul (bgals Ly milas jold o i @Bl 50 b0 9lge
IV] asl o Jlsiae olacudbl g olge jea> dhe

ST Lasgi il 9ld (g3l gals —Y

&= Sy oiliyold JsS09e G 551 5 9 SN (G2 e Jli]
ol S Jld s 1) (KoKl Sl Wl o0 Q) Jo85e 5l 5500
FSln 03,5 Jlsd e 55 (milw ol L s5lw S e g,
il (gl S e Gipr [y il ol s g 08,8 s,
B9 ooliinl (olrerd 5l K ;5 (il ;58 (55l tgel>
Tode by jloslinul b plgs oo 1) il jld (sla S Zaly
(MU= 50 il 98 (g5 ogal s 0, 5 Cy 9l i )5ld
DY) wil o oanlive L5

11- Exciton
12- Photoluminiscence
13- Quenching
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1- Lowest Unoccupied Molecular Orbital (LUMO)
2- Polyacetylene

3- Polyaniline

4- Polypyrrole

5- Polythiophene

6- Polyfuran

7-Poly Phenylene

8- Polycarbazole

9- Delocalization

10- Band Gap
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1- Self-quenching
2- Pentiptycene
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2- Un-quenching
3- Selectivity
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1- Amplification
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