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Fig. 1 Standard curves of concentration of 3,4-dichloronitrobenzene and 3,4-dichloroaniline

1.4 -OH WM E /575

it COU 5 -OH 4 iU 7E 465 nm H A FRESGIERY 752 567 U & (7-HC), #F1m I 5E -OH Ay ik
JE o ETC34-ZAMBEREN T, TEERZPMA 1.0x107 mol-L™ i COU, VAMAE N XF RSz . #E
Z AR 40 min 5, HUS mL B TR L, TEVUR IR 332 nm 4544 T #4720 .
1.5 SWEE

fif FH X S A7 554X (BDDX330) K AiF TiO, #5 AW A ARVRFAE 5 i H JEM-2100 3 5 Hi 5% %) TiO, #F
FPIES o Hr (8H EE 56O EE T (2501 PC) X G Ak Rl a2E 17 58 40 -] UL 18 Sz S WSO 38 g I e, ol
FH 2658 BE 1 (F-7000, H 57 8 A R, H AR ) BEAT 95050 B 5 Al IO 90 KR BE 43 # 4X
(DelsaNano C, Dl % & 2 /R 45) tHEAT TiO, Ky K BRI A2 20 M7 5 FH 4801 8 Dt v A5 000 A0 8 52 I 348 i
) S AL SR LAY
2 FHR5TE
2.1 TiO, BUR1E

i R R X ST I (PXRD) FRAE TiO, M A M S AR 254, 45 ANl 2(a) Fros o 43 559 08 3 3
B (101), (004), (200). (105). (211). (204). (116). (220) F1 (215) fbif, X5 8i4kH" A TiO, &
AHXT I o oAk, BTFAS TiO, 9 XRD 135 i 477 i e f2 2o HL R i 0ge . DA B 25 R R, 45 Rtk
) TiO, e AL 7 B BT & s 12 5 FLBE X TiO, By AR W UM 25 My R AE S5 SR R B, TiO, #y R & i Rt
2950 10 nm (ORI L%, WNE 2(b) Bt o BB 2(c) o BE i S L BE R (HRTEM) 0] LLE B, dbAs 4%
Y A HE °0.351 nm, WF R FELERT AL TiO, f (101) f4 T . A T #F— 8 5E Tio, fMiksitly, #ifr T
BE X L F A7 55 (SAED) 52 56 (IE] 2(d)), SAED & H BT bR v B9 5 4 XF R T Tio, A9 (101). (004) Al
(200) fb 1T o AN, DALY 580 -RT D018 S G R G R W, Tio, B 358 i Bt HL7E AT LG IX.
WA WU (] 2(e)) B 200 Hr ki AR 45 SRR B, TiO, Ky oK By WUk 42 42 Hh 7E 150~350 nm, X 7] B
JE PR R T B A 2 I /N THO, AU B 1A 58 B4R R 1 R
2.2 EENFNTET IR KINRBL E

TSGR, DIORFEMARRR ey B BRI AR S 9 s ), DL TiO, A 4k ) i 47 3,4-— 546l
FEOR G BRSO o 3,4- SR FE R A 3,4- S R IR 1) 28 FMFRAE RS U4 43 1) #E 269 nm il 248 nm
b o FEASTR A BB ST ] R, A T 225~400 nm Ab Y 8 S IR IO B AR AL (F] 3).

P L 3 AT, i R 2 L B 2 R 3R 3,4 SR R R I A Ak ATk R i B N R A e 3 AR AL
Y ViVl 2:8 I, 3,4- " G FEFEAE 269 nm Kb Y I 5 B 7E 240 min P B ] A GE K T 72 5 R



1512 ok L B ¥ W 5%

(101)
(220)

(200)
@11)

(004)
(105)
(204)

(116)
T
©15)

JCPDS5421-1272

10 20 30 40 50 60 70 80
20/(°)
(a) X ATHEl (b) B HBER

) (200)
(004)

21 nm

() B PnBES s R (d) X FATEE
1.4 12
12} 10 b
1.0 .
& 8r
08 =
R i 61
= 06 =
= o4l
04 =
0.2 2 7
0 1 L L ' y 7 4 A/éyj
0 400 600 800 1000 1200 100 200 300 400 500
K /nm ik HA%/nm
() LAN-n] ULIE S S RO & (f) Rtz oAl

El2 TiO, KBk 9 XRD. TEM, HRTEM, SAED. UV-vis ;8 2 57 IR UL I F K12 4 7 &
Fig.2 XRD, TEM, HRTEM, SAED, UV-vis diffuse reflectance spectra and
particle-size distribution pattern of TiO, nanoparticles

55, AHBA B 3,4- T SR NS I YRR WSO, X U P 3,4- TSR AL SR TE 240 min N EE AT T
Ak SRR SR o 2 Vit Ve S:S TR RN 92 1B, 3,4- GRS ZE 2R AE BT 40 min P4 F) [ A 1
S T S UL, B S S ) N G, O LR TR S R v T R, 3,4- R I Ry
B S B A o i S B S N 0 2 B LSRR Ry g RO JE M R LU R R v S R HL
PRI AR O 5 By, B A T DS R A R A

A FE L 240 min 6 BN AT LY RO ARG B0, 558 T B K5 S IR SO BB TR 5 R LE Vi V=
2:8. 5:5, 8:2. 9:1 I L I IR B S AL U0, 2 RN 4 TR 0 M ViVl 2:8 1 5:5 16, I
RER AR (AR AL T 43R 3 BB 0~40, 40~150., 150~240 min, FE5F | BB, HR KA i
AP LA [ AESFAE 3,4- " G FE AR AU RFAEIE AL, 55 BRI I, 3,4~ G 2 R A U8 5 J32 A AT 0l 55



%5 5 Bef A TIO AR HH - K IR X0 3,4- — ST EE AR DL AL TERE 1513

2.0 20 - g
34- AU 3,47ii7+<nt
—_— i g e
15k 0 min 15k 34-THAMEER " 4
—— 30 min Y
. . —— 30 min
by —— 40 min & .
X 1.0 S Lok —— 40 min
= 80 min = - /%o dfin
—— 120 min ¢
180 —— 120 min
05t - evmnm 05} —— 180 min
—— 240 min .
—— 240 min
K\\g 0
240 260 280 300 320 340 360 380 400 240 260 280 300 320 340 360 380 400
WK /nm P /nm
(@) VgV, 28 (b) Vyy V=575
207 34— 200 3a-— Gk
34—
3,4- RS AR
15 —— 0 min L5 _
—— 0 min
—— 30 min .
—— 30 min
i - ; 2
LE 10} 40 min L‘g 1.0 —— 40 min
B —— 80 min = —— 80 min
—— 120 min —— 120 min
0.5} —— 180 min 0.5 —— 180 min
\ —— 240 min —— 240 min
1 1 1 1 1 1 ——— 0 1 1 1 1 1
240 260 280 300 320 340 360 380 400 240 260 280 300 320 340 360 380 400
W K/mm P K /mm
(€) Vi V=82 (d) ViV =901

B3 34-ZSHARAEAENTRDEREIRBEE

Fig. 3 UV absorption spectra during the photocatalytic oxidation-reduction process of 3,4-dichloronitrobenzene
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Fig. 7 Photocatalytic reaction schematic diagram of 3, 4-
dichloronitrobenzene in mixed solvents with Ti0O, catalyst
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Abstract Under UV irradiation, the effects of the relative content of methanol and water in the mixed solvent
on photocatalytic redox of 3,4-dichloronitrobenzene over titanium dioxide (TiO,) were investigated.
Photocatalytic degradation efficiencies of 3,4-dichloronitrobenzene and yields of 3,4-dichloroaniline were
measured. The results showed that the degradation efficiency reached 26.81% in the first 40 minutes of
photocatalytic process when the volume ratio of methanol to water was 5:5, while the yield of 3,4-
dichloroaniline was the highest and reached 78% in 240 minutes of photocatalytic process when the volume ratio
of methanol to water was 9: 1. The oxidation-reduction potential and hydroxyl radicals tests were used to reveal
the photocatalytic mechanisms. High relative content of water in solvent was beneficial for oxidation, while high
relative content of methanol in solvent was beneficial for reduction. As solvent of 3,4-dichloroaniline/3,4-
dichloronitrobenzene and photogenerated hole scavenger, methanol could promote the reduction of 3,4-
dichloronitrobenzene. As a reaction media, water was beneficial for hydroxyl radical production, and could
promote the oxidation of 3,4-dichloronitrobenzene.

Keywords TiO,; 3,4-dichloronitrobenzene; methanol-water solution; photocatalytic reaction
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