%35 B 3 Al 1k 2% 2% Eild Vol.35 No.3
2019 4£ 3 A CHINESE JOURNAL OF INORGANIC CHEMISTRY 376-384

BKEE L &l YH/TIO, ST K AL IR g /K FRFEIE 7K

F OB R @ Rk Emm ! R
X #Y RAHY BRI OEHEBEY K E!
(EBHBRAEFELELEFTRUEEERT HHFELXPHFELIFR Fa 571127)
CHEERNEFRUARLARELERET HRRFRBFR, A7 210023)
ChTHLRFLFIAESR HF 210037

FEE . RJAHUMERE 4 Y& Tio, S AL ), A 5 50— 7] DL 55 O6 1% (UV-Vis DRS) X 51406 B F BE 1% (XPS) X ST £k
K AT S (XRD) 4 B85 (SEM) S5 5t FL A7 AL | 72 M6 | LU FF 335 (MB) R 25 BR 4 K 2 g8 AL N IG M I F O Ak R s 1220
B A A PE T R Y3TIO, YEHEAL 7 00 3 T [5) 240 (0 SRHF BR | 43 90078 48 41 % FAS 00 K BH I IR SRR A B0 ¥ 7K 97 08 % K | i
i CODg(chemical oxygen demand) = ZESECME A WY & 284k Z5 AR W 5 Y0P 5T 00 &2 50 B0R 2% , BRI I [H] 4 1, 300EH
Tt b 401, % 3 500 remin™ BF MB Ot A0 B figg 52 I 3% 5 50T 38 0.111 3 min™', &40 TiO, B9 4.2 £% . B UV-Vis DRS XPS N,
W B ML B XRD \SEM S5 RAEZE R W7, 29 Y>/Ti0, #F i (451 58 BE FEAIR 2 3.05 eV, G WR AELLRS | IF 7 A T UL el 1o, 2 T
W B 4R e B SR L R TR KB 104 m2-g ', SRHIAL TiO, & 29 Y/Ti0, R G Ak 77 4b 30 35 48 2 K | 76 ] WG RSN 6T
COD¢, B EBRZ 510 14.7%F1 18.8% .26.9% 1 37.5%, %% 3 FEA 454 1.2.3 em L Y/TiO, ¥ Bk 0 AL AUCR | R
HAZN 2 em FERFCR e, COD,, BRI 35 38.5%,

KRR, BREEVE; WL Y B SAMOUIRES, nTWOCIRSS; e b
HESES . 0643 XEfFRIRES . A X EHS: 1001-4861(2019)03-0376-09
DOI:10.11862/CJIC.2019.035

Y*/TiO, Photocatalysts: Preparation via Ball Milling
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Abstract: Y** modified TiO, photocatalysts were prepared by ball milling method. The structures and properties
of the photocatalysts were characterized by UV-visible diffuse reflectance spectroscopy (UV-Vis DRS), X-ray
photoelectron spectroscopy (XPS), X-ray powder diffraction (XRD) and scanning electron microscopy (SEM). The
photocatalytic activities were evaluated by the degradation of methylene blue (MB) aqueous solution under UV
light, and the ball milling processes were optimized. Then Y*/TiO, photocatalysts prepared at the best conditions
were coated on the plastic balls with different diameters. These balls were applied to treat shrimp wastewater

under UV and visible light and COD; (chemical oxygen demand) and 3D fluorescence spectroscopy were
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detected during the photocatalytic experiments. The results showed that when the molar ratio of Y** was 2%,
milling time was 4 h, ball-to-powder weight ratio was 4:1 and milling rate was 500 r-min~', the reaction rate
constant of MB degradation can reach up to 0.111 3 min™ which was 4.2 times as fast as pure TiO,. From the
UV-Vis DRS, XPS, N, absorption-desorption, XRD, SEM results, the band gap of 2%Y**/Ti0O, decreased to 3.05
eV. All Y?*/TiO, samples showed a redshift of absorption compared to pure TiO, and it led to visible light
absorption response. The content of surface oxygen vacancy had a significant increase and the BET specific area
increased to 104 m? g™, Pure TiO, and 2% Y*/TiO, were used as photocatalysts to treat shrimp wastewater, COD¢,
removal rates were 14.7% and 18.8% under visible light, respectively. Moreover, CODg removal rates were
26.9% and 37.5% under UV light, respectively. The photocatalytic efficiencies of three types of plastic ball with
diameters of 1, 2 and 3 cm were investigated. The results showed that the performance of 2 ¢cm balls was best

and COD¢, removal rate was 38.5%.

Keywords: ball milling method; rare earth yttrium modification; UV light irradiation; visible light irradiation; photocatalytic degradation
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1: Light source, 2: Cold trap, 3: Glass reactor, 4: Air pump, 5:

Magnetic stirrer, 6: Reactor, 7: Light source controller, 8: Glass

sink, 9: Plastic balls
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Fig.1 Schematic diagrams of photocatalytic reactor (a)

and photocatalytic reaction (b)
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Fig.2 Effects of mole ratio of Y* (a), time (b), ball-to-power weight ratio (c) and speed (d) on reaction rate constant %
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