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An experimental study on photocatalytic degradation of halohydrocarbons
by natural vanadiferous rutile

LI Qiao_rong', LU An_huai®, LI Ning?, LIU Juan® and GUO Yan_jun’
(1. School of Material Science and Engineering, China University of Geosciences, Beijing 100083, China; 2. School of
Earth and Space Sciences, Peking University, Beijing 100871, China)

Abstract: Natural rutile was used as a catalyzer to oxidize halohydrocarbons. The result shows that natural rutile has some photo-
catalytic capability. Such means as electron radiation, quenching and heat treatment were employed to improve the performance of
natural rutile, and the ameliorative specimens were used to conduct photocatalytic oxidation of three kinds of halohydrocarbons. The
effect shows that both quenching and heat treatment can improve the performance of rutile as a catalyzer. T he tetrachloroethylene and
trichloroethylene can be decomposed from 400 Hg/ L to 5 Hg/ L, whereas electron radiation seems not a feasible method to improve
natural rutile. The study has laid a foundation for further researches.
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802B B 3 B LML ( bt g S RL AL ES ) ) HZSH BUK i
I3 R 3 2% (W ZR I A5G R OT R AT R A | R
AB204_N BVl 143 B R4 L BT AUAT (% 2 HP_6890 X,
A, 17 AT T694E T0i =% (L FE 4% A1 HP_0601 k% T {Euh, HP_
5 PV A7 B AN AT (K 30 mL AR 0. 25 mm, SR L
0.25 B, 75 5% A< 3L S0k 00 [ o BT J e o JEFE
FIELE 160 C, (0% K KR 1.0 mL/ min, 473 70 °C, {4 & i
8] 10 min, ¥ 2L 300 C
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PHEAT R b, e 1 T . A 1 bl U, A8 AR
Jii 3 e AR IR PR R A2 AT B K I R e, b = S S Ay
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Table 1 Parallel experiments of degradation rates
R S A i VU S 0
tih N~ \ [ 1
=) (&2 (1) (AL 41) (4511) ( S4141)
0 0. 00 0.00 0.00 0. 00 0.00 0. 00
1 4,42 12. 47 39. 41 82.54 40.61 94, 43
2 £.00 19.72 49, 68 91.21 62. 06 97.21
3 16. 13 25.04 64. 50 96. 98 81.39 99. 03
4 23.63 31.53 68. 25 98. 87 89. 16 100. 00

FT, AN AL A FE ST S G Ak S AT 2 4
IR At v IR 51 e, 2 I IR I 2 et A QR 10 G 38 A I) 4
NI 0.8 g BEFE 10~ 20 Bm KR 4 20 41, BN K 1 il 3
G e 8 W oAAT TR A Ak W AR, AN [ IRk 1) IDORE, 00 s 5 30 o
PSRRI, . MG 2 WTLLA Y, 283 1 h, 3 Stk S0
3 Rh AR R R IE T 209% , 28t 1 h 440400 =5
AT R G A 10 22 B 200 Sk B T 85% F 97% , % = G
JE () B AR e Ay a2 A R o, 0 W) S 7 g ARk e B ol T
ST AT A IS R AR 1, AN R A A A L A

UG T T AR, ASBEIE N U, I A R AU S T LA
TR A (220, 1994) , W3R G204 bR R A — 8
e .
2.3 EBFARST U X PR AR R AN

I SR R R G 20 A R 0.8 g, IS mL i %4k
2, 76 SR FRR 700 mL i E 44 400 Mg/ L (F) = 50 H BRI
S L, SRR 3 s . A 3 Pl LR, TR
S RE o B A R AR B AT B BT S AT A . EFFARIS L h A
SRR AT = G 20 1 W fiR R 582, 54% Ji Ay, (HJE vl 1 B S FE

k2 SURSHELEN GRIZAPEREN L %
Tabie 2 Comparison of degradation rates of haiohydrocarbons between rutiie and hydrogen peroxide

. S e ML MY LA

H min
(4=2147) (A EL) (@40 4) (IS (&) (i SAEEL)

0 0 0 0 0 0 0

20 4. 16 2.41 45.17 0.70 54. 28 0.21

43 12. 40 9.02 82.32 7.36 86. 56 4.23

60 18.17 13.24 85. 08 14.12 97.11 12. 05
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Table 3 Degradation rates of halohydrocarbons by electronic
radiation and non_modified samples

SRUP g S
LT SR Y I ¥ CURRE NPT s Ik
0 0. 00 0. 00 0. 00 0. 00
1 13. 89 12. 47 64. 50 82,54
2 17.12 19.72 81.23 91. 21
3 18. 05 25.04 88. 37 96. 98
4 26. 05 31.53 94. 41 98. 87

iR = G L0 1 B A 3 FUAT 64 5% . R = S0 J 1) AR e 32 A
31.53% b $) 26. 05% .
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I, A TN SR S R S B A
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FE%3 T, B 0.8 g 28 1000 Chn# b B (1) 4 21 41 FF: S |
=M ORI L, In AN 5 mL o SUTR A . PR 4 H\ﬁu
FAPoR . MMEEGH G A =M OB PIFEEE 1T h N
fEIE B 98% - ML — Tl L 4G (MR B (U1 5 Mey L, 3k 514 il
B, i SRR = G LRI AR AE | h S ASET 90% ; ndhvib
BRSO G 20 AR A U S 2 0 P e R L R B, e R R AT
F1 20 min [, B0 b FE R RE oS DU SO R R A R O I
85% . 1 h JG D5 2.4 O 28 se A PR A, 17 JUREAE 20 min B 3E B4
fRAEAE T0% AiAT, Th JR R A7/ Wt DU S S0 F 4% . Bl $ud
B TV i, A7 )Tl A b b R AR R R AR, A A R TR
S I S o 2 R T 380 4 7 Al AR A L (R L Ol 4 1 T 4
(FHE RN (2577 5, 2003) . Z0 IARAL B, G20 A7 P 1) 2 UL 2 76
SR e T A AR B, B IR A i v, A BB A
TR AR L CBRAE, 2001 365 4E, 2003) .
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Table 4 Degradation rates of tetrachloroethylene and
trichloroe_thylene by different heat treated samples

L LA VU L4
t/ min ] ]
IR IR R ISR IR
0 0. 00 0. 00 0. 00 0. 00
20 66. 88 74. 04 71. 60 85.91
40 80. 13 91. 08 88. 86 97. 71
60 88. 63 98. 14 98.92 100. 00

7% 0.8 g, A 5 mL L5, 7550 T PR A7 700 mL @2 #%
é’m 400 Mg/ L 1) = 50 246 R DU S8 20 i, s e 5 E'r

o AN T L R RORE i B A = G 5 R DU G 20 D T A
—ﬁ&-rm. [ A b BE 40 min BLJT, ¥k F] 1000 °CHI 1 100 T

TR LA BE o = S 10 22 B #3205 31 90% LA L, 1 60
min BLJ, Hfl il BE VR JORE S i LB = R AT a2 L b
JSURE F Ak BSOS AR Y . R A AR R B 2 e R ),
1000 °CHI 1 100 4 K 4k B G , 12K AR 8 20 47 e il A6 A7) vl
Py R A S 7 1) R, 50 W) Tl T (R 9 A B R R AR
B LT AT REAT I8 B VR IR AT R Az — At I FRE (R R

RS BAHRUM=Z[IHENUIAZHEHBERE %
Table 5 Degradation rates of trichloroethylene and
tetrachloroethylene by quenched samples

t/ min 0 20 40 60
JGLFf: 0 42.95 76. 95 81.96
_700C 0 41.22 70. 47 87.04
W 800C 0 55.74 79.72 84.52
4 900C 0 49_ 47 75.54 83.37
5 1000C 0 77.32 93,28 95. 40
\ 1100C 0 90.16(34)  94.69(50)  95.36( 68)
R 0 54. 50 78. 41 88.19
700C 0 49.59 80. 98 90. 89
;ﬂ 800C 0 57.93 83.45 88. 62
Mé}_ 900 C 0 61.08 86. 96 91.36
1000C 0 78. 82 94. 40 95.50
1100C 0 90.15(34)  94.94(50)  95. 64( 68)

SN HE B S A A . TR R T N #E (20 min) JE 800 C>
900°C> 700 °C> J5LFE, £ 40 min I, ¥k 900 CHEM 5 [5LFE 1
AR AT 20, K 700°Cf-‘{‘uu ) B 8 280 A T JSURE; 7E 60
min Ji7, ¥k 900 CFE & A7 28 O e 15 J50RE 1) B Al 20051 M4, R
Pk 700 CHE & H’J%W’ﬂi#— T IRRE, 5 k800 CEE
Mo MHEAS BN AR KR, FR R =5 O (R B A
000 CL 1100 CRIFE ST M ZE0E . BB I 2
5 (1) B SR 700 15— Sl 05 LB e ML, %843 24 1000 CLA |
1000 CLLF MR B8 . e K Bt eb, g TG 20 Pt A
AR A A D, A F R A S R AR R, i o
At vt I T i BT BB, A A R v ()
S, 2003) . B2 1000 TRt RER 4 40 A7 AT VR koot ik
FE P Jl E
2.5 BREEHDENBTFHIN

FE 32 R, I 1000 CHE UM 5 1 E 2047 FF i 0.8 g, Il
N5 mL RS OO TR R 5 s b, AE 8 WK TR 4y
5 B A 700 mL R JE %24 300 Mg/ L (1) =50 WP bt = 5 £
VUG 2 V30, 2 IRFIBORE, Y DX_120 85 1~ (0 33% 4500 5 A [+) B
it P L e B L e G A 0 e R R LR
G, #Fl g fCB & REHBAE 400 Mg/ L 2547, JIF LL S i B0 72— Fol
A IR B A4 ol 11 S 85 7 e S 8 I AN 2 R S, R s ek AR R
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r ik W22 4%

23 3 AR IR 28, WOAE S B TPk 3 Rl i AR (] IR RE AT R A
W 2 P T G T . A I R, NI I FE 0 40 .80
A 120 min B A BB 02 T eI 43 5l 6. 22 6. 54 6. 70
F16.86 mg/ L. Bl J5 I [ 1) 48 K, 9 G081 1R e JE AN
W, D6 B AC e TR C —C B AT AT B, S AN I

HACKE S 7, BEAS o AU 0 T AL A AR E B8 A B A 2 1K

AR ERAE . LERRHIBT I K, T R AR A e
IR SR T, W SO AT NI 6. 22 mg/ L, AE IR
T (0 A2 S8 (R 1 IR, 70 A A TR AR R I, o T ) B o
R R 0 PR R 8 A R S i . NS I T & 1) 2 by €T 9 S
T 0. 64 mg/ L, 56 5014 1) e M R 5 80 v

(1) R RBR G20 0 e Ak B A7 3 Bl i AR, i AR i
B At A A7 B KR s

(2) 28l RSN 20 0 5 IEFERTEE, 0 = S0 e =4
S 1 B AR A AT 0 A T BRI, 50 00 ol A O AN BEAE R B
S LUATIA A T A A R ik

(3) i AL RAR T B 0 A0 X e £ S Ak e i e Ll
S0 A W, N 1 2 11 e AR 25 R R EE S8 0 1 e L A 4 27
AL .

(4) £ INBDCE 1) 42 21 40 FE Wl 6 AR 5 A3 B B8 iy, 3
G LRI S 2 T B A % A E 95% LA B, 1000 CAEE K
Sk G de FE R A

(5) wai PR A = b AN AT SR L B R
B  T . s AR A R, B A e 2 4
FIANRRAE , Joe 28 S 58 A 0 A IR A Al e 2
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