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Synthesis of La-doped ZnO and its photocatalytic degradation to malachite green

Zhiming TIAN*, Xinyue WANG

College of Chemistry and Chemical Engineering, Qiqihar University, Qiqihar, Heilongjiang 161006, China

Abstract: La/ZnO catalysts with different La doping amounts were prepared by sol—gel method. The microstructures
and properties of La/ZnO were characterized. Using malachite green solution as the dye model, the photocatalytic
degradation of the catalyst was studied. The results indicated that ZnO was hexagonal wurtzite structure, and La*"
was uniformly distributed on the ZnO nanoparticles in the form of small La;Os clusters. La/ZnO had good catalytic
activity when the molar ratio of La:Zn=0.05. The degradation rate of malachite green reached 98.8% within 2 h under
300 W mercury lamp illumination. The degradation rate up to 90.4% under 300 W xenon lamp irradiation 2 h,
increased by 51.2% than ZnO due to La doping.

Key words: La-doped ZnO; photocatalytic degradation; malachite green

La #82% ZnO BYHI & R ECIELPEMEFLE AL

FFMIR KL S T2, BRI 555508 /K 161006

B E: RABR-ERERETAR La BR800 La/Zn0 HALF], 58 7 HARAER, UIILE A SIETUON YRR T, B 7T
THEAAFIR AL IERE. 45 RR I, ZnO A/SALFEN S5, La¥ /b LacOs FRINFE NI EI A 7E ZnO 9Kk L. BER T
La:Zn=0.05 B} La/ZnO EA RIFHMEMIEYE, F 300 W R THSS 2 h, FLEA MM R TTIA 98.8%, 300 W AT Mt 2 h 4
FiK 90.4%, b ZnO [EMRESEE T 51.2%.

XA Lailk ZnO; JefEfbBEAR; FLERS

FESES: 0649 XRAFRIRED: A NERE: 1009-606X(2018)04-0828-06

Chen FEPER R IC—BERL A % 1 ZnO HEALF], AT L
PRI B AR AR, PR RIE 99%. Ban SEIERFH #7p fift

1 R

AR, TR R KIS A (75 Gelloh ™ . e
BURKRr B2 AN RS Bm . B, B
RANE, 7™ HE NS RRE, XK A B WG g, H
AT AL EN GBI A i« AR SEAh BV R fig
FRL BRI AR MR P 26 1
B AR E VR R AT R R SR RS2 B DRV,
EAER, ZnO - FUICAEAARL 1+ A A R e VAL
U U AR JEER SRR R N TS B AR B

AT SLTTRZ S ZnO ML T R R R 2
FH B 4ekl, LAMDERES 120 min, XF B RS A1 T B
B B 23 59N 99.7%F1 98.1%. 1H ZnO KI5 B %,
FEM ST Rl A SR A XA, AR R BH T DG fEATE
PR TS G () B AR 2R AR, i) 4% ) D0 e )82 ) ZnO
AL TR SZ B AL, H A, 385 ZnO LTS PER 7
FEEASEESRBAE). BEERBRN. EL)E
B, L GRMRIE AU, AU R E SIS XIE

#5: 2018-01-03, f&[El: 2018-01-23, PALZLF: 2018-03-26, Received: 2018-01-03, Revised: 2018—-01-23, Published online: 2018-03-26
EETH: BRIEAHUETERARS LIRSS : 135209219); 55508 /R T RARARRTE @S : GYGG-201308)
EZ RN HEE1964-), L, BRILAFFIERTN, HL, #0%, NFTHMLSMATT, Tel: 13069988243, E-mail: 523770065@qq.com.

2018, 18(4): 828—833, DOI: 10.12034/j.issn.1009-606X.217436.

SIRMER: MEE, FEA. Lak Zn0 Ml RIOGHEMERLED S SR TR, 2018, 18(4): 828-833.
Tian Z M, Wang X Y. Synthesis of La-doped ZnO and Its photocatalytic degradation to malachite green (in Chinese). Chin. J. Process Eng.,




B 4 1]

HEZSE: Laise Zn0O WM& LI L2 A 4% 829

EEINEEET YOO YO ZnO A REIIR I, K
WAFNER Yo BFX ZnO Aer 45 M A ],
Yb@ R TIB 44 ZnO JestERelr T YO B4R, AFRIT
R L1, B0 R R R I FR E PEI 9. Beura Z5USER K
BKBIEE T SnH B A MPIK R ZnO, HfEBikE
N 1%, X HERA BRI IRERCR, el Zn0 BAH
LFJefesE . Xing SEUOER FH/K G U4 T -5
B g-CaN4 1B7% 11 ZnO MEALF), Jefbimt: & B T
4l ZnO. Kumar FUTERHIVEBRIGIER % T Ce $B2R11
ZnO GIAKKLT, HfE Ce BAIKEEA 3.28%, 70 min A XT
DR-23 fIEMEAL IR ZRIE 99.5%. #it &)@ KL &
B Zn0 HeIE R, SF L Io R IR R IE
FEEMIA R, Fi e R K 4f HUBREZLL 5d FUBREUE,
HLF 1) 4 HUERES), 5d PUBSCN T A ER R
TERuh, e B I R e,

AHIE TR IV IR 15 4% La B4%11 ZnO &
FJEMEALF, BER La B it. Ribelli JE %44 La/ZnO
AL B R AL A SRS TE 2, 3 A T LRI
YRR, BIFFL T A S5 0 5 A M 1R 06 R B i
LEIREN

2 X W

2.1 #R5IRF

La(NO3)s'6H,O( [H 2 £ B4t 2% il 7 A IR 2 Al )
Zn(Ac)2 2HO( K i T B 25 B Ak 5 3 71 A BR A &)
H2C204 2H 0K BT R Il A R A ). oKL
RECREET IUB A AR R A DI A e, LA
LR T RAR X B AR 4L ).
22 XGRS

D/Max-I11C 8 X S AT (XRD, H A 22 A F]),
S-4300 FH HE T A K BB 1S (SEM-EDS, HAH 7
A#]), Diamond #E-KZELLE HHTAU(TG-DTA, EH
PE A#]), ESCALAB250Xi %! X 54k i1 RETE A
(XPS, E[E PE A7), 752 LA e (L AR
RIS A IR A ).
23 XLWHE
2.3.1 fEAb T &

YK La/ZnO [ 4. FRE 11.34 g BRI T 100
mL K, SR A. ¥ 7.86 g ZEREFAEMT 50
mL & FKF, IIAN—E BRI, 950 B.
FUERE T, MGV B RSB A B, RNZ 1.5
h, 7E1HE 80 C/AKIBHERE 0.5 h JGHEE. BinliE
FERIMOIE G20, 80°C T itk 12 h, YUIEWLE,
FH 2B TR LI Be G 2 IR, 15 80°C T 1A )8 2 h,

76 5 B dh 400 °C MR 2 h, 15 AR, B A, BFEE,
3AN[A La/Zn BE /R LLIF) La/ZnO.

gk ZnO W& AINAEEREE, f& Lk D IR &%
YK ZnO AL,
2.3.2 A ERAE

F XRD Z#r Ak 57 & A, FH SEM ML H R TSR,
Fl TG-DTA e S E = A 28, F XPS Xf It &
AT RN
2.3.3 JefiEALPEAR L

FEHEA B ARSI AE e b 22 BN 2 AT, B 15 mg
HALFIIA 50 mL 10 mg/L fLAEAEERS, H 0.1
mol/L HCI WA 0.1 mol/L NaOH VAT pH 1. K
TRE THEAL 30 min & B F-PET S, F 300 W RAT/
AT IS e, 468 15 min BURE, B0 a0 E3EW
IR ICEE A BRI E(%):

E(%) =G =C o 00% = uxloo%,
C A

b, Co NPRRE IR (mg/L), C, N t I ZI G RHE
IR (mg/L), Ao HEFIHTAREE .

3 ZREIT®

3.1 JERRERITHE

B 172 La/ZnO HEA I AT A4 A 22 A 26, W0
A 2 AWLR AR ER B 5B FrBL0~160°C, KE
HRIE 22%, KL AR FRUE, A iR T R K AT 2
WEZE R I AR P I 2 di K 255 28 B BE 360~ 400°C,
REIRFE IR, RERLN 45%, LR TAENEER]
WAKE 7T AR FITEL, 3o B — MR IR IE. 400 CE R HE A
€, RWESE 2 i KB 2% La 1) ZnO ki, H kL
B, PRI, B ) A AR RS eI Y 400 °C.

10 100

Heat flow/uV
Weight/%

0 200 400 600 800

Temperature/C

1 0.05La/ZnO i 4 i #4 7% i £
Fig.1 TGA-DTA curves of 0.05La/ZnO precursor
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Fig.3 Degradation rate of malachite green catalyzed by ZnO
doping different amounts of La
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