S5

Eco-Environmental
Knowledge Web

CKHDV

2019

Vol.40 No.2
$40%& 528




w % B 3 $40 % 2

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2019 4E 2 A 15 H

H &
2625 L 45 R B KOG SRS DR AT« evvoeeeeneeneeeeens FEA&, B0, WEE, TME, TH(S13)
Bk XA PML S R BT oo 3, EEW, BER, BF, AAL, KRR, kET, AFI(525)
I A ZE I R R A DU AN BT AR R IGRRTE oo veeeeeees ‘
................................................ WATE, 28, B%, E%‘c@,‘ T, B, ZOR, Xg‘f}j, 2 ( 532 )
T PM, 1T G RO IR S LGB AT A -ooevoveoee FHE, MG, SHER, LKk, HE, FER, BH)(540)
IR AC T PML o IRk PO (075 SR SRR -~ Ssest) T i 0, BT, &S HAA, 57( 548 )
T W K SIS AFIE, TUIMEE R ORI - KA, %3, MWL, €45, B8, B%, JHR(558)
SEYLEP I FES P, ;i SOOI A ATREAE o 2, VPR, RS0, SER A, Luedk, EAF, #ANI( 567 )
IRV RS HB 28 2 X0 IR K S SRR [T BRI RA -+ oo
TR WA, R, AW, NE, WAE, KEF, KK, BEL, AEE, FHIE(5T3)
PRSI I AT B E A A G BT <o eeee RRIRIILIITE REUCRERE SRR
----------------------- e (0l TR, BITH, T3, WAX, REME, KL, BES, ATH(S82)
SEF 2 ST AR 5 RS L L B St s P AT RFAE BRI AT o oevvvoene v Lo L
R PP RIS R Rt B, BRUT, KR4, Bk, BUEIR( 590 )
ST KA TR TR B - oo KKE, REE, i, &) B, RBE, KKE(603 )
S WU T N 75 S I AR -ooooeveeeeeeeeens 0k, B H, TEE, KES, W8t TE KE(614)
SIRUNRE - STLTLEE RN I Eog 1 T 8 LIS E SRR M, TAL, LR, S0E, ARE(625)
HESZ S A AT BB e oo WE, FEF, WY, KE, REZ, HAR, LDE(633)
FAE SR R P U B TS BB LA oo
............... e JSCH TN HIERE, XEE, 23R, RE, AT, HTA(640)
T 2 R AT P T - I K] S JTC VR B ST 5 T 2SI AL I AN - eemmmmmmmemeeeeeeaaaeseesea e e e sttt eeaeas
ST RIS R IR T, MEE, EE, KR ki, MEH RAEH, ZAE, @ 649 )
5 U b S A 5 K B P I R ZK PR R G RATI < --oeeeeecc
------------------ BAEG, i, K, KAk, ARE, S, MRS, A0, A0k, T4, B, £HE(658)
NH, SR ) SRR B RO weveeoeeeseesssessnennnns BRR, IW, FEE U, KB, HAY(669)
3 Pk BRI  KOE T e RS BRAE RE S AL LA - e R X R, B, HIEAM, R, X&K(677)
R PR LT 4k R LR AR O R SR B RO BLA - RV, BER, WA, s, KA, 88, i, FERC68S)
ZnTi0,-Ti0, &G LU il 65 KOCHECRRIRAT LIS AILEN I AT oo KX, #RAE, 24K, FH(693)
bR TiO, A58 BB B JEHEAL TR «overeeereeneese e bhimde ks A% i 701)
Fe' /10 BT GRIE I -Fenton SAALMFEMEIRVELL B -oooeeeeeee K, FRR, BT, W8, Tk, TH, A%(708)
ANFIIERHIE I S A S B T A S BRILA] oo REX, REF, KER, M, £, TIE(TIT)
SGO BT AR IE AT B B AR ERE -oovveeeenssss KEE, kOB, BKH, TE(724)
— A R R AR S L] e oveeessosee s B UHe, UL, X, BEX(730)
SLAE-CNT IR PRI T 23 KT 55 - EAUE, 27, KW, RER, F, BT, R, K%, HHE( 738 )
ZINTFIE S AT E MM SBR/AMBBR T HI AT 5 LR oveeeeeeeeeeseeeeenees A, HEE, BREC, B4, (747 )
LB YIRS AR BRAR C/N FEB KRG AR +oeeveeeeemeeneeeees M A&, ERE, REeAr, Kk, Kb, K&E(754)
DA AR 2 25 VR PRAREIEAL TR SRR «evreeremnemnsmnsmnsnnnns T, [, KX¥, THOE, RAH( 761 )
Bl 5K B A W b A G B R AP RE SR AT oo KA, dueik, TXME, X8, REF(768)
b P A SR R 2 W BB B sl Ty S e TR, BRE, W, TRE, B, FH, Bk, LEH(774)
Z‘@g‘i%mﬁ;j\jﬁj}%ﬁmlﬁl(15{Eﬁ%ﬂﬁ%&ﬁﬁ{%ﬁ*ﬁﬂﬁﬁ@ﬁfﬂ%q%lri .....................................................................
............ s SRR TR MR ERE, RUE, T4, AFD, HrHH(783)
DPR-SNED %%%Iﬁ{f& C/N Wﬁi{57k5ﬁémﬁﬁi7kgggﬁj»#§:ﬁ .....................................................................
e e MU, TER, BEE, TRE, BOLE, X287, AR, KL, BEE(791)
() R 3 S BN 2 ) AU A SRR PR oo R, HOA, 0, RAE, KRIM, ZTWH, BAE(799)
ABR-MBR SAAEBREE T IS Bh SR AEIEAT weeeeeeeeeneeeeseeeeeees FHEY, BE=, B, Kok, XX, HER(808)
FEIK C/N X SNEDPR R G0 i BRI [ RN o e e eeeee ettt
........................... Wobd, FEK, mAR, TRE, KR, BB, T4, 25T, AAKD, 0, 1KK( 816 )
ABR FRER-CANON R T2 PR Mo BURFHE o ooeeeeeeeeeeeeece FH, GE, U, AER, X, R%HH(823)
AR LS CANON T2 Bl RDM «ovvereeerenneeeeeenenieiinnes FA, BT, KA, WEE, HHHN, ZM(829)
PSR AR ] S B ANAMMOX. WURL PR ) AR GEIBAT voeeeeeeeeeeeeeee FlH, FA, KA, AW, FIn( 837 )
C/N MG YEHEEXT LA pH AE ST A WA AL R GEREM] --ooveeeveee K, Fad, FEY, 22, FHE, KEE, WER(845)
SETF R DR R BB IR KRR ooeeeeeee e FA, ko, B, A%RE (853)
Bl R A PRI AT oo CHRZ I, kRE, TR, TR (859 )
R P AT R A B 5T it i e IR RS AR e PRz, REH, WK, FT#EIH, 2T (869 )
AN SRR HIN, OHER SN M HIRETIN T4y - - i, E R, RS, X, Gl e, RiT BAK( 876 )
A i 12 20T B K- MR RA HIN, OF NO BRI -+ HESL REF, MR, L, HF =, BIH( 885 )
b JE R 55 RIS ZEXT SEHBN, OFERILRIELE oo oeveeemeemmenmmemmeneeeeeee EOMRE, BREAR, Frdh, B TKAE( 893 )
R e AR AAE 5 TGS LR e oo SR, MEE, RAeH, M, WE, KR, EAR(904)
SOt A ot o g o KA R DX - SEIE I g 5 - ‘ TR, BeaX®, FER, B, 3ER(915)
FEMRBAT AN 3t Rl R I 2 ) 22 SR AE - : R, BRE, XA, w5 EAH, HE(924)
Toll AT I A R 288 TSR «oeoeeeeeeee e F% | BIR, B, #S4(934)
B - X AN RIS A I + e S SR AS S AR AR PE R Sy - Mo, BruRdr, TAW, BN, R—H(945)
BRIIARIFIBRY F IR ALERIE oo, R, BB, BY, HE(953)
’E%lﬂ%%ﬁ?*ﬁ%ﬁi}%ﬁﬂﬁﬁzﬂ@JIQT%'T}Q ........................................................................... REE SR 961 )
RIRIKFANIRBRAERR I TP (b, S MO B R -+ T2, B85, WOUR, WO, WiE, Bk, 24K( 970 )
SEAG AR 3 4B A AL S A A B PR oo ove e Wi, A, W, XK, BA%, EFE(978)
ARG YRS B O i LT G AT RS EGIENE oeveoeee o FIAR, 2T, M, B, KR(987)
/Gﬁ{%ééjﬁﬁlﬂXﬁ%@fjﬂ}i%U%(F{}a */&B{%{ﬁ%ﬁ@%%%ﬂ@%ﬁﬂﬂ ........................................ SROSERRI LA
.................................................. e FEAR DfE R, BGE, HFR, B, TRE(994)
R A iy s = L W 2L A e L AN, Ty VGRS SR ey [ | 3 L U A oo
.................................................................. TEE, UH, KB, R, RRW, &, TR, TZA(1003)

%N
(RBERENVETT SR 35 (547) (RBERI ) fFFr fa7 0 (828) {58.(581, 933, 952)



40 % 552 W 2019 4E 2 A
Vol. 40, No.2 Feb. , 2019

)= pEa)E ;7

Eco-Environmental

Knowledge Web

% R %

Environmental Science

ST TiO, Xt$%A70R Mt A L EL LRk

Phpidd' ) sREHgE T, ZE5E?, Wit
(LPALENABERERAEAE T REALRE, UL
PEZ 710055)

FEE. Tl =5 E A5 YL R IR AR I IR A — Pk AR, AR BR (Ti0, ) Aok R JEL I B4 Ak B4 SOUER 1 7 45 0 R B
T ELAT VLR AT 5. AR POE S s H 505 T Tio, {201}, X 47 SEM, TEM, XRD K XPS EAE, JHHT Cr( M/
VI) (9 B B2 Cr (VD) B EAEAR IR TR, DAGK B MUK 2 BRE8 B, BTA 0 TiO, {201 | S BEKTAH, 2l A TR E M2
¥4, Langmuir W B 55 VR £k 45 SR R B, Tio, {201} XF Cr (IL) A Cr( VI) M9 de KB 2 5 58 22.7 mg-g™ F1 13.2 mgeg™',
Freundlich BTG 25 5 3R W TiO, {201 XFCr( ) FNCe( VI) WM R34 55 Fik4T, 2 1/n B3/NF 0.5, FERIMDEBEAMT, Tio,
1201 | A A AR A 350 TR 785 1 A LW P S Bt i e 22 i Cr (VD) iR U Cr( I, FFLA Cr(OH), B Cr, O, (IEITIETE TiO,
FiH, XPS FALLE Bt —IESE T RE IR MAEAE. JEY Tio, {201 | YemAbiR IR Ce( VD) BIBLE, 43 BTG 6A: 23 7B K )

710055 ; 2. P4 22 7 SRk B K 2 B 8 5 T BT R A e

(EDTA-2Na) A6 B 7GR (KBrO, ) X Cr( VD) 3 AR 52, GiE B Cr( VD) AR 2 f 62k L 5 /.
KR BTG TiO, {201 ; R 2B SMfbd e, Ryl g
RESEES. X131 XHERIAE. A XEHS . 0250-3301(2019)02-0701-07 DOI: 10. 13227/j. hjkx. 201806091 ,f-.“;:'

Adsorption and Photocatalytic Removal of Chromlum on High-index TlO Facet

ZHONG De—Jlan 2 , ZHANG Jian+ feng1 2 of JALI Yao1 2 , XIE Xiao- dan 2 Vi »

( 1 . Shaanxi Key Laboratory of EnVlronmental Englneermg, X¥an University of| Arphltecture and Technology, Xi’an 710055 China;
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Abstract ; Chfomlum (Cr) contamipationZcatisedby 1ndustr1al manufacturing poses a'severe challenge in the environment, Tlt:inlum
dioxide (TlO ) has potential application in Gt removal’ fdue to its adsorptiof and’ photocatalytic performance. High-index TiO, with

exposed {201} facel was synthesized using hé' solvathermal method and charactetized by SEM, TEM, XRD, and XPS. The adsorpnon
Cof Cr( /M) and*photocatalytic reduptian of Cx( VI)' on TiQ, {201} was examined for the removal|from water. The synthesized TiO,
f:ZOl }‘“‘ was constructedby a dandelion-like hieragghicz_t_lﬂstf{lq_ture. The adsorption isotherms of Cr{ ) and Cr( VI) on TiO, {201 |
conformed to‘“:he Langmuir model, with faximum ad_sorpti'(';r: capacities of 22.7 mg-g™' and 13.2 mg-g~', respectively. The best
fittedfesults from“the Freundlich model show that the adsorption of Cr(Ill) and Cr(VI) on TiO, {201 | were favorable with the
patameter of 1/n less than 0. 5. The results of photocatalytic reduction show that TiO, {201} can reduce Cr( VI) to Cr( I ) under UV
irradiation, and Cr( Il ) was further precipitated on the surface of TiO, in the form of Cr(OH), and Cr,0,, which was evidenced by
XPS characterization. To explore the mechanism of photocatalytic reduction of Cr( VI), the effect of scavengers for photogenerated
holes (EDTA-2Na) and electrons (KBrO,) on Cr( VI) reduction was studied, and the results suggested that photogenerated electrons
were the main reductant.

Key words : chromium contamination; TiO, {201} ; adsorption removal; photocatalytic reduction; surface precipitation
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Fig. 1 SEM, TEM, and HR-TEM characterization of TiO, {201 |
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Fig. 2 XRD patterns of TiO, {201} and the solid[ TiO, {201} -

Cr( VI) ] collected after photocatalytic reduction
of Cr( VI) by TiO, {201}
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