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Study on the reduction of Cr( V[) by TiO, catalyst under

simulated sunlight irradiation
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Abstract The influence of the amount of catalyst, the initial concentration of Cr( V) ion, pH value, reaction
temperature and some inorganic salts on the photocatalytic reduction process were investigated under simulated
sunlight. The results showed that Cr( VI) ion removal rate increased with increasing the amount of Cr( V) ions.Cr( VD)
removal rate decreased gradually with the increase of initial concentration. When the initial concentration reached
0. 025g/L,the removal rate of Cr(V[) almost did not change with the prolonging of irradiation time. The state of
Cr( VD) ion and the oxidation-reduction reaction were greatly affected by pH value of system.The removal rate of
Cr(VI) increased with the decrease of pH value.The reaction temperature was 25°C.The reduction of Cr( V) was the

highest when the reaction temperature was 25°C.The photocatalytic reduction rate of Cr( V) ions was enhanced by

Na; SO; solution, while K, S, Og and NaCl solution had obvious inhibitory effect.

Key words Cr(V]),TiO, catalyst, photocatalytic reduction

Cr(VD &K a W E & JE 15 e ), T2k
RTS8 BN R A RS T, Cr(VD)
BA W # e, 2 CrClD B 100 24%, 78 28 P ik
ORI B B S R AR IR A W AR g AR A
AR o PR, A CrCVDD R K Y Ab B — B2 A 55 1Y
Pom, HETALBES Cr VD) R K M5 7k ik 2
W JE T Na, S, 05 Fe, SO, 38 JFUFI A K 4850, fli 15
B CrCVD) K (1 Ab B AR 38K

et H AR AR T 20 42 70 4248, H Fujishima
Fil Honda K IOGHEMIZ LK, C A i 2 W5 A R
KA TiO, 6 fb B Cr (VDY 78 S B %

HEEWMA ERARB=H 4 (51172284)

CrOVD B AR 22 b, S Al i It S i LB &2 % 3
W BB % . AT LR LA TiO, (P25) b fiE b
L AERBAUR DL T REHIT T pH . Cr (VD HI U6 e
JEE AT A R K R DL R Bl B X O A i T
eI E SIS SN VERSES AP X Y
Cr(VD By JRUR#E4T T 2207 T #) 70 #r

1 SLIEER4y

1.1 #TRE5{FE
K, Co O; VEALEN T B ER B | SV B TR 4 L 2218 K
TORBR IR O B H A, B o A Al TiO, (P-25

EBE N W BE(1991) Lo B E W50 AR 32 B N0 il Ak K JE ML 25 O i i A 5

B R AFEMR.



¢ 192 1 T 8 B 946 &

A 8 [E Degussa /A Al YA AL R 8020 Y £ £k
W RG24, RZ WA 50m® /g, FHRi 42N 30nm,
22 Hh-] UL 43 % 6 BE 1 (7598 R, B RO
ARA R 5 WAT (300W) L JL 5T 1A JE S BB A R
Al B0 AR R g B FE 2% (MS-H280-Pro LED
AL A6 5F v 5L AR AL ER AT BR 2 Bl s pH 1 (PHS-3C
), F AR B2 AR A R F]
1.2 BREKNHERRERZNLST
R ANy 66 BT Cr (VD IR W AE 300 ~
800nm ¥ [l PN HEAT 42 Ul BE 4 L 1t J5e R ik K
TE 545nm 4k,

A9 Bd i 0. 002,0.005,0.01,0.015 1 0. 02g/L.

(1 Cr CVD B3 3 W R F 43 66 B2 TF#E 545nm 4b
DA IO BB DAVR BB ¢ WP A PERTL R
bR MER L )T FE ¢ =0. 0049A,R*=0. 9929,
1.3 XWHZE

F I AE A I B BN A% T EAT . RN B, R
— R P25 ArHUE Cr(OVD BB R A A ALl
VTSR B R W pH. e R R N Z R e
TR A LI V5 Y BRI RS T R T ok 28 e A B 1
Th, {45 CrC VD[R] TiO, A Ak 750 35 21 W R B i
ZC R N FEFE 15min BU 1 YREE S AT 2300 .
1.4 Cr(V)®ymE"

PLIA 1mL ZE4E 7K Fl 2m L S €650 19 28 1 T
YE RS B, R 4071 W43 Y66 B 31 7E 545nm
A0 7 K RE WG B L FEARE I 5 1) Cr (VDD o o Y £k
TR

2 HREITR

2.1 fEALFI AN =3k # 4 R MBS0

B AR R i A B XF P25 % i 1k b TR
Cr( VD IS S AE 25°C . pH=3.Cr(VD B T4
AU BE S 0.01g/L M4 4851 m A 0.1,0.2,
0.3.0.4 Fl1 0. 5g/L P25 A7 CAHEA 50, A I 45 R
W,

100
0.1 g/L
02 g/L

=]
=3
T

0.4 g/L
03 g/L

0.5 g/L

Cr(VD)Z=B#% /%
5 8

[ 3
(=
T

20 40 60 80 100
B 18] /min

B 1 A in AR CrO VDD 2 5% 1Y &

Fhy AT R AR AR A X A AR I S Cr (VD

SEMAEE A, AE — 2 0 RN, B AR Ak ) A S 8
Cr( VD) LBRFAR B M, 7€ 0. 1~0.3g/L Jull .
CrO VI 2 B 25 Bifl e b 570 18 o 52 A8 R K, 0~
20min P B fi ol R B B B B ARk, fE 0.3~
0.5g/L [ P9, Cr (V) & BR R 52 3 — 2 & B A 3
1, 0~20min PR AR BORIF R B0 BT AR k. X
BB G 1 7R A I W B e P25 3 TN A R T8
A, WEFEFRIAD WG EE R e LR R Cr(VID
32 W B3 #2388 Langmuir 5& it 78— 5E 19 S0
RERTT L BEAE LTI A & 00 38 0, 45 35403 1 4 A AH
NEBEI . SR I A SN ] — EE 5 . Ce (VD
W o 5% 35 1) Fie A, W R AR b 3R 4 6 38 i O AN 23 ) G
W B 3o A 7 A S ) DRI A A A ol R AR AN TR Y
R4k BEAR A AR I RSN BB 0 IR R A 4k 7
M A B FRE EH R E T ik
R R B —E EH 5 . B B 7 IR R 2 1 B 1k
FR 1 o A AR 1 A A T A AR ) 3k B — S vk
Jei o 6 P RISV PR O 28 5% L 2% Xof ol A A 38 i s g 7=
AN
2.2 Cr(VI)BEFHI%AIREXT S 44 & A9 %0
RERVE Cr (VD) B 400 46 e BE X 6 A Ak 52 I 1
A, L AE 25°C . pH=3.P25 M A &N 0.2g/L
By 45 TR 4y B m A 0. 005, 0. 01, 0.015,0.02 Fl

0. 025g/L Cr(VD #EATCAEAL RO A 25 2R LI 2,
100

0.005 /L
80r

8 0.010 g/L
% 6ol
&

0.025 g/L
-‘i{ 401
= ) 0.015 g/L,
& 200

0.020 g/L
0

20 40 60 80 100
B} /8] /min

B2 CrOVD) B 7900 4 e B2 X Dl A B 1) 52 Wi

&I AT %0, 7E 0. 005~ 0. 020g/L e BE 35 [l N,
Bl Cr (VD) B T4 16 v BE A 35 I, Cr (VDD 25 B 8 38
RREAIG . T Ak S48 i v B PR R R I ka5 e 1A
AL LLIASE R 3 A5 T - (1) W i B i s, 76 B
E B AEAL I A BT 2% 0 A — 2, BECr (VD B
-0 i e B G, 4 Ak 7 2 T TR Y Ce CVD A
om, X FEER A Cr(VD B 7R TiY e HEEN T
AR, T Bl OS2 e Cr (VD) B+ 1 36
SRR (XA R, Cr (VDD B F 914
W BE T WU R DG R 2 R R R Cr (VD X
b I N (ST BT T N (T8 - ) AT <
(3)Cr( VD) B+ 7E i AL 7] & T A 7E R A . Bl v



58 M W B KBAET TiO, YefELif i Cr( VD 5 R Z W 5% < 193 -

JERRE M, Cr( VD 237 A R, i 453 8 778 TiO, £
TET 118 W52 o6 R 77 A 7 A DT S5 S0 B g 00 S ) 4
Sk N K AR AR, 2 Cr (VD) B 00 16
JER 0.025g/L i, Cr (VD) 25 B 8 JL-F A 7 bl o 1R
FF T F) 22 £ i 34 0
2.3 pH X EN RN

R pH MG L Cr (VD B F B R
SEERAE 25°C .Cr(VD B WA W EE S 0. 01g/L P25
AR 0. 2g/L W 24T . # pH 43 51 3.5,
7911 AT RO B R ILE 3,

701 pH=3
R 60
5 50l o7 P
& 40t pH=9
§ 30t D / /’pﬁ:ll
5 20 —

10r

0

20 40 60 80 100
B} /8] /min

K3 pHX Cr(VDEBRFR 0

A AT 0. B pH 3G, Cr (VD) B 25 bR SRR 7
FEA% . pH X CrOVD) B b b ik iU A 83 R
W, C & AV 205 N B I HE AT TR 5 R
PO ARYEAE FALBE , pH X R 3 B Y 5 M 32 5
AT AN R 3 AT . (1) pH A pH,,. [\ 19 £ &,
TiO, SFHL AL pH,e = 6. 25, 24 pH<<pH,, N it b
F 2 10 7 1E Har AR Cr (VDD B 3 F 11 0 i
(2)pH 2 Cr (VD) & F B A7 76 R, DT 52 1
CrC VDD B 19 F AR F 35 K o i 770 2% 18 1) W2 B
K. Y pH<2. 50, Cr(VDEFEEL Cr,O7 ¥
RAELE, B E(Cr,0F + 14H" + 6e
2Cr* +7H,0) N 0.98V, 24 pH>5 A, Cr( V) B
FEZEL CrO7 (HCrO; B fAE. BB % E
(CrO? +4H,0+ 3¢ Cr(OH); +50H )M E
(HCrO; +3H,0+ 3¢ Cr(OH); +40H )%
BH0.56V F10.65V, 4 pH>11 B, Cr( VD) BT
JUFARLL CrOT JBEAfFE. pH BK, Cr( VD H
e L AR RS S 19 B M A R . (3) pH S
TiO, AL AT B A LR SR L 35, TiO, fi
AR AlT Y AR AL I D BB p LR A T 3 KL DA T
fifi 4 Ak 3R 7E O BRR T 4S &) 7 AR L RS O il
Cr(VD) B+ T 45 5 ik i
2.4 BEXELRENZE

SRR X AL R Cr (VD B F B
FEAE Cr( VD B F RN 0. 01g/L. P25 il A& 2N
0.2g/L,pH=3 W &1~ , 4 %I+ 15°C.25°C .35°C

K ASTC M R AT RN 25 LI 4, B AT,
N R EE SR 25°C I Cr (VDD Y 25 B o fe v Bl 25 1L 2 11
HE— 2 T BRI W AR . MR BE 5 % B = [ 1Y
KR AT A% Jo o A i 3l ) s T 4 K A B
JER)TEr CrO VDD 25 bR R B i 38 . H K 52 56 45 21
AAE L R E TR E & 25°C, Cr(VD) £BRRBE R
BT R B WAL . X — BB RA T O, B IR R
FhBRA KO, e B rh S Akl Tk
Oy L2874l Hy O RO AE R O, Fi H L Ji
1) T 15 25 5 3k W A4S 3 B, AT % Cr VD B8 719 2%
B 2R 7 A 5

25C
15C

[V .Y
=]
T T

35C
45C

Cr(VD) B8R % /%
- N W A
SRR

=]

20 40 60 80 100
B} ]/ min

B4 i X Cr( VD 22 B 28 14 5%

2.5 FTHLEF IS R B F N

KRV HLER X P25 Sefifbid I Cr( VD 1 52
M, 32 86 78 25°C.pH=3.Cr (V) B F IR E N
0.01g/L.P25 MA® NI 0. 2g/L T, 5 5
0. 2g/L By NaCl,Na, SO, . K,S, O #k 47 5
2RI 5,

i) /min

Bl 5 TCEHLERXT CrOVI) 2 BR 30 52 i

Fhy P T 2R [ A i A 6 1 ' i Ak A T A AR AT
XFE A Na, SO, BE A7 &k £ #F 2 6 i #2 , i A
NaCl #l K, S, O XF ot 4 Ak ik 58 ) 1 10 ) 47 1.
MEE EYE. KT (Na™ B 40 8l m A S R g
P AR L R A O R A Ak RN 3k R Y S e
T, P Uk B2 m ot AL R AR I =B CL
SOT K& S,0f FWEF. BFATEETHIER T
BA WA 2SS R TR S Ak S 1 vh i AL 2R A
AHE . Cl SO % & 5] LI 3k - OH B iU A
RERY H OB 3, T S, 08 BT 2 il 3k B TR R
SO . TEW M K s piad #E b, S, OF B FRCr(VD



« 194 - o T BB ow 5 46 &

BT frm AL S T TR I Cr(VD B 19 % OTERLSL I A FT R AR AR Bt A s i

B, CL.SOY ¥ul DIl 3kas 70, NS |20 Bt SR VEAT R EE  mA Na, SO, 6848 A & AE 3 % 4 1k
X AR AT DR 3 Cr( VD) B3R J5 L B M S I 45 R it R L WA NaCl Fil K, S, O %56 A4k 2 1 1

FokECL kg BRAEAFMHEN. X—HR TR B HIEH .

[Fi) 5 WA T ool PR AT DG o I W SR o R Sy S A S 0z 7 P

P, Bk B AR X Cr (VD) B8 76 A Ak )

52 THT B4 % B 5 R 2 7 A e e S 00 o G I 990 85 6 [10 BN E SO F T A He B R B0 )7 o 1] SR R 5 4
B2 4K - OFL T LA SO0 o 25 752 4 R200127C008) 11T 115

% Cr(V )_%¥ E@iﬁﬁﬁﬁfﬁ:ﬂ:’ﬁfﬂ% . %/l B %%Kz [ 2] Testa]]J.Grela M A, Litter M 1. Heterogeneous photocatalyt-
BERER N L B T2 @) Cr (VD) 17 A2 52 4 W I ence ofoxalate:involvement of Cr( V) species[ ] 1. Environ Sci
MTTRE AR CrC VD) 857 B9 K BR . A ] B &k Y Technol,2004,38(5) ; 1589-1594.

Na, SO, fil NaCl,Cl ¥ FFig & T SO? W B, 1R Uik [3] YuH.Chen S,Quan X.et al.Fabrication of a TiO,-BDD het-
W Cl X Cr (VD) B Eff—‘- A= 1 4 /ﬁzﬂ;] . Ao erojunction and its application as a photocatalyst for thesimul-
m %u ’ﬁzﬁﬁ’ﬁzﬁﬁﬂ:uﬂ Wﬁﬁﬁ'ﬁ*%fimﬁﬁz , Fﬁ%j\]ﬁ taneous oxidation of an azo dye and reduction of Cr( VI)[]J].

'f’é’ﬂﬁfimlﬁ‘ I‘Eﬂ E/‘Jﬂf/( .Cl K&ﬁﬁfﬁﬁ%{& X :m]ﬁﬂ’ﬁfm Environ Sci Technol,2008,42(10) :3791-3796.

" . Y =T Y 41 8007, AR, % 0 5 B0 IR I IR BR IBE — IO 8 75 T 7K
W35, CrCVD LB L it — ML IR K B e B LT AR b T, 2015, 44(8) £ 65-66.

S % ik

ic reduction of chromium( V) over TiO; particles in the pres-

3 B (5] BRGEERBI3F.UV/TiO: SRR IR Cr( VD i b e Bt £
=A
AR e B I BRLT ] 3R BB, 2006, 27(5) 1 913-917.
(OMEMATIMAENEZ, Cr (VDB T+ £ L6 Frise, £IOHE.TiO, JofiE Ak I8 AT ALK K T Cr (VD B9 BT 52
g 0, AR R B E] 0. 3g/L B . Cr( V) 35 5| [J ]38R 5 8 ., 2006,31(6) :116-119.

7] ARSE L RE &G SREBRE, SE KA & WAL & T X Tio,

Y 0 3 22 I RAALE N
LRI - i A 0 2 B e e ) W A 3 B Cr (VD) B 56 W (1], 3R B T B2 2 4 . 2010, 4

(2) B CrC VD) B 5400 I e B2 38 25 B R 3%

(2):288-292.
BEAR. 4 Cr(VD B TR0 dR W B A 21 0. 025¢/L i, [8] YangC.YuJ.Li Q.et al Facile synthesis of monodisperse
Cr(V )2&%%%?2:%%%‘&@ Hj‘ I‘ETJ E‘J%’ﬂjﬁﬁi t”] o porous ZnO nanospheres for organic pollutant degradation un-
(3) ]ﬁ:{&‘ﬁg% 18 Bk B %ot G4 A R R e v BB der simulated sunlight irradiation: the effect of operational pa-
jEE/‘J 2 [l[ﬁ] ,Cr(VD fﬁ%%% pH {)ﬁlj\ﬁﬁﬁﬁﬁi’éﬁj{ i rameters[ J ].Materials Research Bulletin,2017,87:72-83.

[ 9] Jia Z.Miao J,Lu H B,et al.Photocatalytic degradation and ab-

(4) Sz R AA 2 0 3 B 32 52 0 't 4 A 388 Tt S
G AL RE e O, 35 fiff B B3 ik 7 . DA TG 6 D' i A S5 1

sorption kinetics of cibacron brilliant yellow 3G-P by nanos-

ized ZnO catalyst under simulated solar light[J]. Taiwan Inst

FEAE RN, RS AE R L I N IR E A 25°C 16 Chem Eng,2016,6:267-274.
A A 38 i 5 IV 80 e 1 Yo B8 :2017-01-10

P3IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

(E#E% 190 T) Chemistry»2013,52(19) : 11118-11125.

[14] Zhang X,Wang X B, Wang L. W, et al. Synthesis of a highly [18] Xia J.Zhang J,Yin S,et al. Advanced visible light photocata-
efficient BiOCI single-crystal nanodisk photocatalyst with ex- Iytic properties of BiOCl micro/nanospheres synthesized via
posing {001} facets[J].ACS Applied Materials & Interfaces, reactable ionic liquids[J].Journal of Physics and Chemistry of
2014,6(10) :7766-7772. Solids,2013,74(2) :298-304.

[15] Deng Z,Chen D,Peng B,et al. From bulk metal Bi to two-di- [19] LiY,Tian Y,Zhang R,et al. Hierarchical BiOCI microspheres
mensional well-crystallized BiOX (X = Cl, Br) micro-and with narrow band gap as visible light active photocatalysts
nanostructures: synthesis and characterization [ J ]. Crystal [J].Inorganica Chimica Acta,2016,439:123-129.

Growth and Design,2008,8(8) :2995-3003. [20] Maile F J.Pfaff G,Reynders P.Effect pigments—past, present

[16] Chen L, Yin S F, Huang R, et al. Facile synthesis of BiOCI and future[ ] ]. Progress in Organic Coatings, 2005, 54 (3):
nano-flowers of narrow band gap and their visible-light-in- 150-163.
duced photocatalytic property[ ] ].Catalysis Communications, [21] FEFTHEZ 08 AL S5 Bk 6 BB S TR B 5 1R Y o &
2012,23:54-57. CJ0. 7P [ B %, 2012(12) 1 017.

[17] Chen L,Huang R, Xiong M, et al. Room-temperature synthe- [22] XA AR W B R, 1SO787/5-1980 B RF W 3 = 9 0 = [S].
sis of flower-like BIOX (X=CI,Br.D) hierarchical structures 1988. W fs HH#H:2017-04-06

and their visible-light photocatalytic activity [ J . Inorganic s HHEI.2017-07-14





