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Abstract

In this work, ZrO; powders doped with variable concentration of Y3+ (ZEO-Yx, x = 0, 2, 4, 6, 8, 10)
were prepared by sol-gel method. As the concentration of doped Y3*increases, the ZEO-Yx powd-
ers undergo a phase transition in a sequence from the initial monoclinic structure to monoclinic
and cubic mixed structure (ZEO-Y(2/4/6)) and finally to cubic structure (ZEO-Y(8/10)). The
ZEO-Yx powders exhibit obvious photocatalytic degradation ability for rhodamine B solution.
ZEO-Y(0) and ZEO-Y(10) have the best catalytic performance. First order Kinetic reaction rate
constant k of rhodamine B solution added with ZEO-Y(0) and ZEO-Y(10) catalysts are 0.0229 and
0.0153, respectively, which are 4.77 and 3.19 times that of rhodamine B solution without catalyst,
respectively. The catalytic degradation ability of ZEO-Yx on rhodamine B solution is affected by the
concentration of doped Y3+ ion as well as the structure of ZEO-Yx sample.
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1. 518

AAEE N — M EZE SR, BT H R RMER. M BEE. KSR, SEA %
AR RIS R JEVERE, TERABEATRL, SRS AR Bt . LRSS TH R 4556 & X 2 AE
FA[1]-[6]. ZrO, #rBf s, HHE BRI E 722 eme IR bae )1, HAEAR RN 5 I Ly M 5 7 A
AR AT DL B BN S e AT [7] [8]. B T 24 XA R 454 K ME R HEAT IR HI A R B R R 2
—[9]. B, —HE=ENEEE TB ARG 2B TR, BT A AMEB S A A A, A
FIVE N EAT RS B B A AT AT e 8% o 80T B8 745 2 R B I T SRAF VU 5 F L 5 45 A A B [10] . Ff L
(Re)EFHAFEMAICRES . HIEE R, KOG KRS N, AT R B aEMk
BERGH, RE. ML EERE R LI, REBWT A T A1), HAR S TR FRRRE Zro, Ik
LN, AR AR =MARSM, &H 20 RAR. S350 L8 a8 TR AR
TE T ARSI, MLEFBARE, BREEERAEERIE . 5% 51 1A R 25
A%, RO B 5 | e R 25 R 5 5 AR S B LA M REAFTE AN R . B R BN [F 4500 32511 ZrO,,
SUAFFCHEAFTIMEREANLEE, MNBRET. S8, SR8 ESAR, SR EAR[12].
Chandragiri V. R. [13]58 AW ACES T 2% ZrO, & 5 PERE, SRB ML, MBTHREIK TR
TR 77, JeHiEe 9 MLl E, JeRAM TR T O R EG R R, AR KIE . R, B
FRIAFITCEM LB AT ZrO, AL MEREA AR FEMA[14] 0 25 1) 2 56 135 A4 S AL AL R 10 T vk
WZ, WIERERR . BARN. ek, HUTEiEsE, B8 BEBERR AR E, Bk Lisk
ANIEE . S5 REPEIE S AR A SCRHER - SRS/ Y. BEu §TIERIB A Zro,
s KA Y. Bu B TIB Zr0,, B Y BT B A LI A LB T3 A0 ZrO, Sh AR 25 14 (1 1 i
17 R A AN [ S F-45 24 LB R 45 R 06 ZrO, s AR AL RE OIS
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2. SCIOERSY
2.1. Y BFBZ ZrO/EV MMF RIS & R EHMRIE

PAZMHT4iif) ZrOCl,-8H,0, Y(NO3)s-6H,0, EU(NO3)s-6H,0 LA BL/K K745 15 (CeHgO7- H,0) 9 JE K
BB TIRFE PR AT, KHEBE FANIER, 8 Zroeer YxEUoesO2 (X =0, 2, 4, 6, 8, 10, Eu**
SRR EM 0.3%) K1k 1B AL E ZrOCl,-8H,0 1 Y¥ . EUHIRSRR IR S 1AM, 4fi+k 30
SRS, I TR A VA P N IE B AT TR T FR St iRk 1 /N S5 IV P TE 50°C Rk,
gk, [RRA —EREARERE 2SR, ARG E TERSA TR T 80°CT )% 18 /M,
BETHE K BT B B A 5 BT S 3 R T 900°CHBe 3 /NI . RIS SR 13 2 A ok R N 7%
WK ZUGED, WIEEETHZE TEAFT 80C T4 8 IEHEEI At ZEO-Yx BrARFEM. KA
DX-2700BH %Y X HF £ AT 8 (Cu, Koo)X ATl 4% (1) ZEO-YX Ky AR FE M BT M RAE . 14 1 AVEIR - BERIE
il %% ZEO-Yx MR A A .

BB/ L AL BEPE30mingiT, BN, ¥4
R ERATY YN VEHRHAE
Eu i 710 R SO°CHLIE
IR A B e, BHEE
A A Y TR TR
ket FERER e B AR SR
TR TR TFoh e BRI T80°C
b, T8UC T 900°CJfte3h TH#18h
P8R i

Figure 1. Process flow chart of ZEO-Yx powder prepared by sol-gel method
B 1. A - BRUEH & ZEO-Yx MHARIRIZEE

2.2. el iEsEmis
Bl 50 mL — BRI P FHIH B KA E T ATOREF, FFIMA—E &N ZEO-YX ¥y KFEM, ARG
BTN ARG 30 Al AEAEALTIRE A B - T . TR AN IR T AR TR,

Mg 15 P BURE HAR 5 mL, SB0EI EEER, AR5 L AT I 4 6 )6 1 (Ocean Optics
USB4000)Jll & LW 65, MR FHH B 16 B MRCR

3. ZER5iHL
3.1 Y& B ZEO-Yx MARAEREMHRN

€ 2 AEH AN Y3 TR LI ZEO-YxX (x = 0. 2. 4. 6. 8. 10)FfAh (1) X S RATH (XRD) el
BT A, KT YR TBAH ZEO-Y(O) N ZrO, IR 45k . Y PN 2%, HalgEE] Zro,
AR AT UE AL, RN AE 30.4 FTLERBHAT A IE W I . N, ZIEJE T ZrO, 3277 4584 (111) &b T
0, EEARE S ZEO-Y Q)BT T MRSy, %454 LUBIRE SR AR 5 7R SRS . BE YY T8
EAKGETHE, ST RI(LLL) TSI RRREZ DK, AR G AT I SR IR . YR TS RN
4%K1 6%I), ZEO-Y (4. 6)FESH N FIBRNR AL . 24 Y3 & 88 8% LA B, XRD A7t i e
RIS MINTHNETH R, AFATHIERTHR N ZrO, SLIT AR AR THIATHY, UL ZEO-Y (8)FF i 4B A8 NS Ty
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Figure 2. X diffraction patterns of ZEO-Yx samples
[ 2. ZEO-Yx # R X SHELITH EE

Table 1. ZEO-Yx Structure composition and corresponding lattice constants of (x = 0, 2, 4, 6, 8, 10) samples

1. ZEO-Yx (x=0, 2, 4, 6, 8, 10)H ML HAR R EN N RIEER

P i Y (%) AL b H(A)
Zr0.997EU0.00302 0 Ll 5.2889
Zr0.977EU0,003Y 00202 2 BRN + 3Ly
Zro.957EU0,003 Y 00402 4 B+ Sy
Zro.937EU0,003Y 00602 6 BRL+ 3Ty
Z10.917EU0.003Y 0.0802 8 ST 5.1202
Zr0.897EU0.003Y 0.1002 10 Vi 5.1202

3.2. ZEO-Yx MR B mAEU TR LR R ITIS

3(a)~(F()NEHMER ZEO-YX (x =0, 2, 4, 6, 8, 10)K A FE M AL BE MR Z PR B AR SO G . il
BT 50, HEA S SATAE % FHEA B A 32 B iUy 554 nm, Bl 5 A A 6 8 B 2N (a1 b, % B B VAR
W 5 R SR R B, SAEP P B VARG, B ZEO-Yx AR I VR 0 R I R AR, SR
ZEO-Yx FE i HA YeMALER . thabseieh R 8L, R Y FB A& 2= ZEO-YX FEfh, AR T
W] B IR & AHIE . 7E 240 738 ERAM G R SR AT, ZEO-Yx (x =0, 2, 4, 6, 8, 10)#F: &t 73 il i %7
FH B B E WA &I 99.7%, 90.2%, 92.9%, 96.9%, 94.7%, 97.4%.

FR4E BA1A - Eh/R (Lamber-Beer) @34 [15], #WRINWOEE SIRIERIELL R R . BFEERPTHEAN:

(1-C,/C,)*100% = (1- A / A, ) *100% 1)
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o, Cy A S B BT AR E (t = 0 1)), CONJEHR t RIVARIIIREE . A 5 A 23 3 ik B0 B~ 167 f
5 GRS t B VAR FE o TR B A 2, B e A I PR I B C, /C, BB T R AR A, (1 16 £ B A it 22
B 4 NEIMERRST TR, ZEO-YX (0, 2, 4, 6, 8, 10)¥3 RIF M Xt & FHH] B I AL AR M 2. e WA, &
Y3 IB AR FE I ZEO-Y X MR I Aok 5 341 W S5 BN IATATT LRI 2 P8 B i bR il R R 2, Mo,
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Figure 3. ZEO-Yx UV-Vis absorption spectra rhodamine B under catalysis. (a)~(f) corresponding Y** concentrations 0%,
2%, 4%, 6%, 8%, 10% .
3. ZEO-Yx W T B A B LN MIRBIAIE. (a)~(DXTRL Y3 5REH 0%, 2%, 4%. 6%. 8%. 10%
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Figure 4. Photocatalytic degradation rate of rhodamine B solu-
tion by ZEO-Y catalyst in UV catalytic experiment

Bl 4. EIMEWLSEIE T, ZEO-Y LTI T AR B iRk
fEtLpEmRR

R, NVTIA] 240 2 8hi 5E 4R Fka N ZEO-Y(10). ZEO-Y(6). ZEO-Y(8); FHAthtm Y*
BTN 2%, 4%[1) ZEO-Y (2/4)% % FHEH B ¥l A dEH R AT M A PR RCR, 240 Zr8het 2)18 B
R 92% 47 .
TP B VR B R FE — B 1 T RN

~In(C,/C,) = kt 2
Horp C TR ZIE P B VAWK EE, C, RGHEATHT B ¥ 2 PHEH B WK EE, t 9B IE], K
NEN I HER15]. D FH B VAR B AR 2 i e, RISy B PO [RIRE i R e A B
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Figure 5. First-order kinetics reaction rate of rhodamine B so-
lution under different ZEO-Yx catalysts under UV irradiation
Bl 5. SKIMKBHT, TR ZEO-Yx #FI T B Ak
HI— R IR LR ZE
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] 5, A S AR I D PEIE B I — 23 715 IR S 25 4 k 24 0.0048. #4311 ZEO-Y (0)F1 ZEO-Y (10)
TEAVFRE i B — 2R 50 75 N33 28 B K 43991 9 0.0229 1 0.0153, 43531 9 A Ak 70 2 F1BH B VAWK 4.77
50 3.19 fi5 . ZEO-Y (2/4/618) )Mtk 71| — L 3y 77 2% I B 1k 2255 45 k 4331 79 0.00934, 0.0111, 0.01538, 0.01179,
A3 B AINEAG T 0 B FHI B VAR 1.90 2.3. 3.2, 2.5 1. TEMMEALBEMRI R b, JefE b 75 5 AE 284
R, HEF MBS, R LA RER 2N TERET - 7 [16]. — BT 541,
7 75— 26 L DU i R T PR 480 BRI 3R, e 3R el 7 A0 s v i - — R B Sh BB fE A R 2R
5 O RN, RS E HIE*0Y), HANE A HO B OH K4 [ MAE*OH . ft4&*0% FI*OH™
SR AW R A RS, MG SEEH A B A Ak — I8 5L R @A I [16].

REE SRR, TSN ZEO-Y x (AT 2 PFBH B VAR I A B A 2 i T4 2 P B B ISR IR AL
ULHH ZEO-Yx ALK A R IER, o7 DUIE G RHE R MG T AR . eI PR AR e R R
SR BT B RGBSR IR YR IR N Rk ML R, UL P B IR PR RS
YYEFIBAEZ MEAHENERRR. BTHBE Y B TEREARFSE ZEO-Yx Ff iS5k H I R}
gERy . BRN SR A G AT T SR AR LR, YR B4 A T ZEO-Yx S AR A
HIER, B Y BRI, ZEO-Yx 45kt iR M L T AR AE . S5 A& & Y7 ZEO-Y A
[E AL AR R, AT A0 LA BRI 45 K ZEO-Yx X FH B AL B MR fpe s, LA DL Rl o)
SEJTHRGSY ZEO-Yx (ML PERERE 22, 1T BAARLRI ST 7 VAR ZEO-Yx R B e w9 b 45 A0 F i AL
BEHE %, Dk, A KA, ZEO-Yx MWZ I B MMM MRAE 1284 Y BT HEU &L ZEO-YX
FE i I S5 R [m 4 FH B 280R

4. #hig

R - BERER 152 TAE Y BET52:0 ZrO/Eu® (ZEO-YX)M kL, Bl Y3 5871524 Le il B
0%~10% b i FE 1, ZEO-Yx Ff il 45K R BIAG IR ARV ), AR B R S 7 AR A 450, B8R
ST MG . ZEO-YX (X = 0, 2, 4, 6, 8, 10)%+ B FHI B 3545 A S (K1 e AL R A PR R, e Yo IR BE D 0%
10%f1] ZEO-Y (O/10) AL R - 2. ¥R ZEO-Y (0)F1 ZEO-Y (10 4k 71 1) % FIBH B 7 — 25 115 ) Bi
HAFEE K 43514 0.0229 F10.0153, 43 A AARIEAFIR D P B SR 4.77 £5F0 3.19 fi%. ZEO-Yx
Xt B IR AL AR AE S 2544 Y T A B DL ZEO-Y X FE S 45 F 3 RV F I RUR

E&UH
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