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Comparison of explosive compounds (HMX, RDX, and TNT) reduction
by micro and nano zero valent iron
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Reduction kinetics and intermediates behaviour of three high explosives (HMX, RDX, and
TNT) were studies in batch reactors using either nano or micro size zero valent iron(ZVI)
as reducing agent. The kinetics constants normalize to the mass of iron(ky) or to the
surface area (kss) were measured and compared along with the changes of intermediate
concentrations of each explosive, Results showed that kum and ksa values neither correlated
each other nor explained the behaviour of intermediates of each high explosive in the batch
reactor, in which initial intermediates decreased rapidly with nano ZVI treatment whereas the
intermediates accumulated and stayed longer in the micro ZVI treated reactor.
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Nano 2719 @713 (Zero Valent Iron, ZVD)E 4ALe] EW o] Zm wHgAo] Fom, ulto
a2z @79 ZVId 9std 474 FYHR F= 9FdEHE uLstE 4L A n AP a9
U vx ZVIe WE $2&cE A o vlojag Zv)e ZVIY #HAo AlEEHE ZUA H
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¥-8 Z(60mL amber vial)E 1 EEA WolA @443 go)l24 50mLy dAFe ZVIE ¥
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mixer® ®urataAT A8E 02mLe FANAE FAZ)Z serum bottled] FUE L, TFY AN
ANEE AFHEY F719 Y-S LHRAEY T, AHAH A&+ syringe BEE 9 F#s8 HPLCY F
Jdsted 2ulz B sFHe BAMHL ojn] mug wye ¥R Hedag.?
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dt
A7, ko, = BEY) SAF 1X 9844 (min)
Cexplosiue = %QH'E' §].Q}: 9] = (mg/L)

agu Hel % 2 deo] ¥AAH sty EF3(normalize)dt ¥MHEEEE o9 4 (2) 2 3)
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koss=Fk sa%P sa (2)
A7NM, kg, = ERA 8NE44 (surface area normalized reaction rate constant)

P ga= £9F BRAAS & (mY/L)

koss =k 4% y (3
ANA, k, = 5% H¥$34 (mass normalized reaction rate constant)

= 2AF FFFY = (g/L)
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ksa= S{/l k oy 4)

A71M, SAE 99E2T Z¥E (mYe)
a#zz @ dstd Yo 277t vadgat £ vugsce FUHH L E AFe
g9 FAF FUFe A5 ddstodof gl

23 4843 2 B4

28 114 2ol FAE kobs& HEIE ATk b, e DA FALE ATE A Y
o]3tt}. mlo)a R ZVIS w33 TNT & RDX:= o %7) F4E)

ZHHARAATL, Y= ZVIQ} W Fee 27 ]’\PE o] 1A1ZF o2 B% Zaagrt.
TNT @3zdMe HFELEZY TATZE wgxd FHHLw, RDXS ZFo=E 3
nitroso-RDX 9 3E7} @A A£H93 @y 7H4sE FolE Bt

HMXo| g Aol = RDX % TNTY AFoAY T4 A7 Vel 18 299 2
o] fALE keE 7HAE F ubgz oA HMXS F @-Lgélg 2272 U¥o =48 1
3 29 (@)% (1= HMXS} 5% 9 nitroso- 8L =488 2, ()% (Dt A2t
B AED 7Fe FAHAEHY] HHE YU 1"@ 20 A ¢} o] wlolaE ZVIZE Ae
2 gz E Ui ZVIZ Nag wexd wsq HMXS %7 57 9820 b3 35
32 BFABE AU, old] uhstd, o] Bo] YW FHPEAY FEE Yk ZVIZ A
g dhg oA t1 =A UrE‘rkkW% o we A Yok
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3. Summary
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