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Fig.1 SEM photos of AC, 1%, 2% and 3" samples

A e A

WWWw. energetic-materials. org. cn



AC/TIO, & 43 UML) IR I M 2 B0 TNT BEK iY I e

241

3.2 # & XPS o #T

B2 k172" 3URESL Ti 2p 9 XPS [ 3% DL e 5 —
A EL G 2R B . TR SR E X N A2 2p )2 Ti 2p,,
ShAHe 1A A /NS B 2 T 2p, L, AR RE. PR
U B X L9 0.5, Hl Al e s 25 20 0 5.7 eV, 53
R A A, R R A B THO, 4 R

2500
— XPS qﬂginal_ curve
2000 4 - += gaussian fitling curve
1500 4
2
% 1000
500 +
04
450 455 460 465 470
1# binding energy / eV
a. sample 1*
3500
— XPS original curve
3000 4 - - gaussian fitting curve
] 458.9
2500 -
§ 2000+
1500 -
1000 4
500 s : : : !
450 455 460 465 470
2" binding energy / eV
b. sample 2*
4500
— XPS original curve
4000 - +- gaussian fitting curve
35001 484
=
8
k=

3% binding energy / eV

c. sample 3*
2 1727 3TREAL Ti 2p B XPS [ LR A — A e DL £l £k
Fig.2 Fitting curves for the first peak of Ti 2p for samples 17,
2" and 3*

1 =AKEA Ti 2p (9 XPS 55— I DL (1Y i
6wl T, 7EIEFEOT, B0 7 % 3 #

CHINESE JOURNAL OF ENERGETIC MATERIALS

X B e & #R I AR PR A A, I Y )= 25 S 1Y
3 i AR WA I BT A e AR A B E R PE 4
TEMA TR EEBEM G TER, HT X FERAFARK
L ST, B AL T3 BB AT b, Al b S it ik A A
SEH AL BT LS PR AR B AR T ST . 2k
AR LUE Y, B il 26 WORL A w2 B B, v
FEG VTR 270 wE SN BTk R B, B PE 2R,
WJZE 28 S I 5 A B, 0 IO, SRUEHE A A T4 it
AL

£ 1 Ti2p XPS jEg 4 M4 S50

Table 1 The first peak Parameters of XPS for Ti 2p
sample Eb/eV w A
1# 459.3 1.1083 2304.0
2# 458.9 1.1134 2387.1
3* 459.3 1.7777 4199.0

Note: Eb is position; w is full width at half maximum; A is the peak area.
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Table 2 Adsorption properties of AC and composite particles

samples degradation rate/%
AC 80.5
AC/phytic/TiO, 82.2
AC/BTA / TiO, 84.6
AC/SnCl, / TiO, 74.7
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Table 3  Photo-catalytic activity of composite particles

samples degradation rate/%
AC 81.0
AC/phytic/TiO, 98.5
AC/BTA / TiO, 99.3
AC/SnCl, / TiO, 89.5
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Fig.4 Photo-catalytic degradation of TNT by TiO, powder

WEFCN A" e A i e 2 v e e
AL R, 285 wook WAL TE R L 3 2 (- OH)
AR R . AL 2 15 AR TiO, Rif 13 76
P90 2 i A Ve MR AL BB I S P R 2 —, TIO,
AR TR A Lo 2 AR AT BR , X 75 S Wy 1) I B4 2 A ok 82
TR 15 TiO, B REERARAR , (136 AL I
JO7F T R A o T gy BE A TR 22 AL AR I R B A
XA FICHL Y FA HLY R BEA RO B, 5 TiO, B &
JEi T LA 4 A 0 R T TS G W A RO R TS e W)
AP 70 2 THT F) 73 FSCRR B2 R AR A 700 1949 B 80 %

4 £ it

FIFHREIER (BTA s SnCl, X i o 5% k47 2 ifi 4b
PG, 85V - 1m0 7 i S B T 40K TiO, /AC A
FURLI ] 7 o 1% PR 8 dd AR L BTA Kb B S, 1A T
9K TiO, BikiZy 15 ~20 nm, 5 SnCl, Kb H )+
sty A ECORE BN A /N2 20 A F T DR R B 5 TR Y T
BE DO fiE o = A fm 76 58 A0 0 BEUR B X TNT B o A 2
KA R 98.5% 99.3% F189.5% , 43 ik AC F
TiO, JE MU 45 P [F) 200, 76 F fiff TNT B2, AC 1Y
o W B RE AR TNT 23 7 SRR B TiO, WikL % 1w, W% ff
FH BT AR LAY A BE IR B4R | T TIO, BB ARG A, [
I, W BRS04 By TIO, 1A S Ao 1 RE T B2 5 B IR i
TR A

A bt

WWWw. energetic-materials. org. cn



AC/TIO, &4 UL A IR I i 48 Je X TNT B oK Bl I it 243

e degradation in TiO, photocatalysis[J]. Chemosphere, 2004, 57

[T] Fha)zE. JOHE2s Dol s e RALBR M. dbat: S8 Tk iR (4):309 -317.

#t,1990. [10] YAO Shu-hua, LI Jin-yang, SHI Zhong-liang. Immobilization of

[2] Hawari J, Beaudet S, Halasz A, et al. Microbial Degradation of TiO, nanoparticles on activated carbon fiber and its photodegra-
explosives: Biotransformation versus mineralization[)]. Applied dation performance for organic pollutants [ J]. Particuology,
Microbiology and Biotechnology, 2000, 54 (5): 605 —618. 2010, (3): 272 -278.

[3] ZHANG Xin, LIN Yu-man, SHAN Xiao-quan, et al. Degradation [11] #g s, A%, sk, %. Na,SnO; # 4 TiO, 1451 K *t
of 2, 4, 6-trinitrotoluene (TNT) from explosive waste water u- TNT mREmarst[)]. WA &Rk 5 TR, 2009, 38(s2): 955
sing nanoscale zero-valent iron[J]. Chemical Engineering Jour- -957.
nal, 2010, 158 (3): 566 —=570. CUI Hai-ping, YAN Jun, ZHANG Yong-tao, et al. Study on

[4] Hao Oliver J, Phull K K, Chen ] M. Wet oxidation of TNT red structure and degradation to TNT of TiO, doped with Na,SnO,
water and bacterial toxicity of treated waste [ J]. Water Res, [J]. Chinese Rare Metal Materials and Engineering, 2009, 38
1994, 28(2): 283 -290. (s2):955-957.

[5] Chen W S, Chiang W C, Lai C C. Recovery of nitrotoluenes in [12] Burdeaux D, Townsend P, Carr J. Benzocyclobutene (BCB) di-
wastewater by solvent extraction[ J]. J Hazard Mater, 2007 , 145 electrics for the fabrication of high density: Thin Multichip Mod-
(1):23-29. ules[)]. J electron Mater, 1990, 19(12) . 1357 —1366.

[6] ®XUH, XEAF. MR A S TNT £E25 K5 [)]. [13] D. Briggs %i#, Heofkath, S200, MIEFRPE. X HFL5 %000
SrHEMEE, 2007, 15(3) : 285 -288 THREE[ D). demt: destkss i, 1983.

CHANG Shuang-jun, LIU Yu-cun. Treatment of TNT wastewater [14] EIZE, £, £M8, F. Sn 8 TRIEGK TIO, Bk TR H %
by supercritical water oxidation[J]. Chinese Journal of Energetic LA AH)]. AT &EFEHR, 2010, 39(2) : 407 -411.
Materials ( Hanneng Cailiao) , 2007, 15(3): 285 —288. YAN Jun, CUI Hai-ping, WANG Bin, et al. Low temperature

[7] Dewalle F B, Light W G. Organic carbon removal by advanced preparation and mechanism of nano-TiO, hastened by Sn ions
wastewater treatment process [ ) ]. Environ Sci Tech, 1982, [J]. Chinese Journal of Synthetic Crystals, 2010, 39(2) : 407 -
(16): 741 —743. 411.

[8] Jones B M. Effects of ozonation and ultraviolet irradiation on bio- [15] Fujishima Akira, Zhang Xintong, Tryk Donald A. TiO, photoca-
degradability of oil shale wastewater organic solute[)]. Water talysis and related surface phenomena[])]. Surface Science Re-
Res, 1985, (11): 1421 —1428. ports, 2008, (63): 515 -582.

[9] Son HS, Lee SJ, Choi H, etal. Kinetics and mechanism of TNT

Preparation of AC/TiO, Composite Particles at Low Temperature and its Application in Degradation of TNT
Wastewater

DU Shi-guo', YAN Jun', WANG Ming-qiu' , WANG Bin’
(1. The Third Department of Ordnance Engineering College, Shijiazhuang 050003, China; 2. Institute of Ordnance Technology, Shijiazhuang 050003, China)

Abstract: AC/TiO, composite particles were prepared by peptization-reflux method using Ti( OBu), as raw material, and three
kinds of samples were obtained by adding phytic acid, BTA and SnCl,. FE-SEM observation shows the surface of AC is closely
coated by TiO, about 20 —30 nm in size. Spongy TiO, coatings were obtained when phytic acid was added, while finer TiO,
particles were formed on samples with the addition of BTA. XPS of Ti element in three kinds of samples show that the difference in
binding energy of Ti 2p,,, and Ti 2p,,, is about 5.7 eV, indicating the purity of TiO, on the surfaces of AC is high. Ramman
spectra of TiO, particles prepared by blank experiment without AC show that TiO, particles are anatase. The photo-catalytic activity
and absorptive capability of composite particles are studied by using TNT waste water as target pollutant. The results show that the
absorptive capability of composite particles with phytic acid or BTA is slightly higher than that of AC. All samples of AC/TiO, have
better UV photo-catalytic activity compared with AC, and for AC/TiO, particles with BTA the degradation of the TNT reached
99.3% , which was attributed to the synergistc effect of AC and TiO,.

Key words: military chemistry and pyrotechnics; active cabon; nano-TiO,; composite particle; TNT; photocatalysis
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