W17 % S T B
CHINESE JOURNAL OF ENERGETIC MATERIALS

2009 4E 10

7w Vol. 17, No.5

October, 2009

XEHE :1006-9941 (2009 )05-0625-05

AR R B U A TNT & 7K
R, TRE, T4E

(MREBIARFMIFIR, TH ¥xX 210094)

AR« O R R R KR 1 194 23 B A3 S K Ak R (D R o T RO A OK B kT A AR S B A . A
FRA LT 2 BB (SEM) | X S 2R A1 3 8 335 ( XRD ) A0 b 3% o1 AR I 504820 A7 4 B, 1l 48 O 4 oK O, / ik 52 A ok 1
FK Ti0,/Si0, & &KL 9 9K BRI /), FE R T AN FL AR o B GOK 6 A6 5 & b1 00 380 T Dt i 1 S Rz
BE AR BT KR X LR S A B ST 6 WU I A AN K O (AL A2 AR T 6 TNT S5 K B4 06 i 1 B i 4k
ZARFF 90% LU B 15 3 B R R N 97 % I N I & 50% LAy o TR, LD ARG T R B, J5 AL BEUS E K h
R IA DKM AT BB AETE 5 TS B T Al 10 SOV & Ak RS IR K Hb o e B 91K S HE AL B4 B B A7, A 7 B

S AR AR SRR

KW MR ORI GRS DCHEL S RIAR 5 /KALEE ; TNT JE oK

HESES TI55; X703.1; TU99L.2

1 5]

T A S A A A oo 280 18 1 A A P RE X P 7K s
A7 A B 0 A A PR P S e R AT — L
oAt KA PR R AL, AR E AT A%
VEISAE T EREAS (AN K AR BRI 25 7 R S AR P %
U B A RS R A7 A TR 86 B ot 7 A v s g
AR (I T T AR AE X BR T 1 7 M 2R A
vy A B e e e L (R H R
W R AOROBAE AR R (48K TiO, ) BB A K
TR AR R K FR I 23 AN B, AT KA R
JeAEACAE O B K TG Qe Wy b AT S AL 0 i o LA
JEAR TIO, B 15 R ACHE fh 7 70, AL AR B o
B TE v 5 IR A4 e s 7E T, 40 0K ORERL JBE 48 /)N [ S0 xE
JE R ELXE LA (1A 58 4, AT 5 B500) 7K AR 1 — 0T e 46
[

O Fi TR A K 1 A 4 K bR IR K T 7K Ak B
T AP IR O A I 7 1 BE AN v LA S A A R
LA I Wi ) TR, S B 00 08 B 45 ol B — T e, )
R SARIBE RIS A RN S N P NG
A KA R [T Wi o5 R L 22 U4 B i, O ) LA R
ZNASCHEALASBE T TNT 2 7K 50 14 O HE 1l R g 2805

il

5 B #5 :2009-02-12 ; f& [a] H #§ :2009-03-17

E£TH :HK A KRB 34 (50306008, 50876046 ) , 1151 44 1+ Ji5 A
45 (0601044B)

EEB N AR (1973 ), 5 WIS 51, 32 28 DN 004 Kk A ek 1l 4 B r
FHILAHTSE . e-mail ; yyi301@ 163. com

MEARIRAG A

DOI: 10.3969/j. issn. 1006-9941.2009. 05. 029

2 ZEES

2.1 ZWERESEHF

KR VY T Wi (CP, g we Ak 2 iR A IR A A 5
fEWE - (CR, WL H ARG BRA ) 3 IERER &
fis (AR, b e fb 24l M A R A A ) K & BE
(AR, B st 23R =T ) s SR (AR, [ 25 4 Ml {2
WAARAF) ; TNT K CGIARL AT )

1 A i e 3O A Ak s B B B R B E 1 B
AN, R G R v R e Bl L B L K Tt A HE

SN\ .

B il g & 1K
1—J6i, 2—Jefitfb bt 3—Tekent
4—TiERE M, S— L, 6— KK,
T—Hek T, 88—k
Fig.1 Sketchmap of photocatalytic reactor
1—Ilight resource, 2—photocatalysts materials,
3—rotating paddle, 4—rotating axis, 5—electric motor,

6—wastewater pool, 7—outfall, 8—wastewater
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a. nanometer Ti0,/diatomite composites

b. nanometer TiO,/Si0, composites
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Fig.2  SEM photographs of nanometer composites

b. nanometer TiO,/SiO, composites

a.nanometer TiO,/diatomite compositg

10 20 30 40 50 60 70
201/(°)

K3 #RE SR T H XRD &

Fig.3 XRD spectra of nanometer composites
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Table 1 Specify surface area and

pore volume data of the samples

specify surface area pore volume

sample

/m* - g™t /mL -+ g!

pure diatomite 143.42 4.0133
nanometer Ti0,/

. K . 84.321 0.0968

diatomite composites

pure Si0O, 538.36 1.7626
nanometer TiO,/

418.59 1.2271

Si0, composites
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nanometer TiO,/diatomite catalysts
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Treatment of TNT Wastewater with Nanometer Photocatalysts Recycle-free

YANG Yi, WANG Qi-wei, WANG Lian-jun
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract ; To improve the dispersion of nanoparticles and avoid the recycle process of nanomaterials for water treatment,nanocomposite
materials were prepared and a new photocatalytic reactor was designed. SEM,XRD and specific surface area tester were employed to
characterize the as-prepared nanometer TiO,/diatomite composites and nanometer TiO,/SiO, composites. Results show that the
as-prepared nanocomposite materials are in the nature of very fine nanometer particles in diameter and high specific surface area and
pore volume. After 6 times reusing of the as-prepared nanocomposite materials,the degradation efficiencies of TNT wastewater are kept
over 90 percent by loading it on the photocatalytic reactor, while the degradation efficiencies are decreased quickly from about
97 percent to about 50 percent by dispersing nanocomposite materials in wastewater. Furthermore, IR spectra results of treated-
wastewater show that residual nanocomposite materials are dispersed in wastewater. However, the residual photocatalysts are not
dispersed in the treated-wastewater by using the photocatalytic reactor, which mean that the recycle processes to nanometer
photocatalysts are not required anymore for normal wastewater treatment.

Key words: materials science; nanocomposite materials; photocatalytic reactor; water treatment; TNT wastewater



