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Study on the Degradation of Atrazine in Photo-Fenton-Like System Under

Visible Light Irradiation Promoted by N-doped Ta, O,

ZHAO Lu'?, DENG Yi-rong'”, DU Ying-xun'*, FU Xiang'

(1. State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of
Sciences, Nanjing 210008 , China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China; 3. Guilin Research
Institute of Geology for Mineral Resources, Guilin 541004, China; 4. State Key Laboratory of Hydrology-Water Resources and Hydraulic
Engineering , Hohai University , Nanjing 210098 , China)

Abstract: In this study, N-doped Ta,O; samples which have strong absorption in visible domain, were prepared by the nitridation of

+

Ta, O, under NH, flow and then added into photo-Fenton-like system to enhance Fe®* reduction and atrazine degradation under visible
light irradiation. The sample prepared at 700°C under a NH, flow rate of 0. 3 L-min " for 6 h showed the highest level of photocatalytic
activity for Fe’* reduction. The influence of various operational parameters such as the light intensity, input of N-doped Ta, O, , pH and
initial concentrations of Fe’*, H,0, and atrazine were investigated. And the changesof H,0, during the degradation were measured to
explain the effect of the operational parameters. The degradation ratio of atrazine reached 97% after 60 min irradiation by 500 W Xe
lamp under the conditions of pH =2. 6, [ atrazine ], = 18 mg-L~", [H,0,], =2.5 mmol-L™", [Fe’* ], =0.5 mmol-L™" and the
input of N-doped Ta,0, =0.6 g-L™".

Key words:;visible light; Fenton-like system; N-doped Ta, O, ; Fe’* reduction; atrazine
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Fig. 1 Schematic of degradation of atrazine
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W BT PRI
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3 600C, 0.3 L-min~', 6 h 0.53 1.90
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12 Ta,05 (2 HXTHR) 0.01 0.00

1)500 W GUT HE ST 3 h, Fe * I TRWI AN 0. 5 mmol -1 ~!

W S HE (A)

200 3{.]0 4{I]l] 5(.}0 ﬁlfl)[] ?E)l] 800
i #&/nm
Rl 7 8 A R AR EE 700°C U i
0.3 L-min =" FALM 6 h
B2 Ta,O,F0# M 7 BEIN-AT 0B AT HIEE
Fig. 2 UV-vis DRS spectra of Ta,O5and sample 7

2.2 BUERL TR [ A 2R T A B i
3 R AT UL S R AT UL SE-2E Fenton | AT
UL Y6-Ta,0,-25 Fenton F1 1] UL -8 A Ta,0,-3

Fenton 48 72 T BT R¢hir (14 B A A7 0. 1T DL H B
AT L' RE S X BT R o LT A A A B A L. A
B IMAIL E Ta, 0, 15}, A UG- Fenton 4 & Al 1]
IH-Ta, 05-28 Fenton 1 2R r B 45 hr 5 %) B At 30 SR
RI%55,3 h J5 BEM AU 20% . INA TR 7 2
S, BT e i) A 15 3 B 2 150, 10 min B FREfiR 38
T3k 20% 22 47,90 min J5 W) BEAS [ A 58 42, TE 2R
Fenton K& 1, 1T Fe'* AL I FEAR 18, Fe’* 1Y
WRJEUR, T RN AP A IR 0 FE A AL A A
B, Fe' " ANREIR ] WLOE 4R SRR Fe® R AT
WIE-2 Fenton {4 28 X6 B 7 2 g 86 g ok i AR 7
A W2 Fenton 1K F A1 AJ W YE-Ta, 05-2% Fenton 4
F BT RE R B A A — B, 1X R W] Ta, O, 7F
AIWIET X Fe'* WA I JFEAE T, X AE 2 BoR i
Ta, 05 % AT WLOGIC IR O — 3.

ML 2 BT 0L R 7 BAT S 2 AT el A
I FERT WG RRGST  $B A Ta, O REMS BRI A, 75377
PR BAT IR IR RE T B G A FL A A I A B R
TRRE G 25 . A7 BESC B Fe’ T A i, ek i
TR EAEE Fe' RE . SCHR[23, 241 KW, &
AL ) A AL B2 - 0.3 V, HILB A
Ta, 0532 0] WGE A& T 7= A 16 A B T RE A Fe' 1A
JEH Fe*™ (E%. . = +0.771 V, br i &,
25°C 1) I T A RS Fe’ T IR JEL Fe? T
H,0, SR A A - OHF i 2 o B 45 fr ™. i T 48
R Ta,0, (K 7) BEME Fe’ " FrLiif il Fe’* | 18 H:
AEAERT, 1] ULYE-2 Fenton {42 22 REPR AN JEC R4 At B 4
P

10 b=Bg __'/"‘"-—-—l [ J
\ SR
‘ e —
0-8 i \
_ A
B
E 0.6
& v
E —m— vis
g 04 —&— vis-Fenton-like
3 —A— vis-Ta:0s-Fenton-like
= —w— vis-tantalum (oxy)nitrides-Fenton-like
02 F
V.
0 1 |\““-—-o—-_— L -,
0 40 60

80 100 120 140 160 180
#fmin

0 2

[atrazine], =18 mg-L~!, [Fe’* ], =0.5 mmol -L~",
[H,0,]5=2.5 mmol-L°", pH=2.6,
BETa, O NN 0.6 g-L~", 500 W AT
B3 MR EREE R P EEIR
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