525 4555 6 ] FESEEEFR 20154E 6 A
Volume 25 Number 6 The Chinese Journal of Nonferrous Metals June 2015

XEHRS: 1004-0609(2015)06-1640-08

B2 R E X SR IRE W ETERI R NE

FERNI, GgEaR >IN, Ay &2 kapal !, BN

(1. ZRAERZZE R R SHESMERERE, 255 066004;
2. RICKRH 1B4a RIS ARSI, R 110819;
30 RAEKRE T ARE RIRIRIARIEH SR, PO 110819;
4. ALK WA MEEGE R TRBABIFTH L, JEFH 110819;
5. ZRAKSF BB AL AR R AR SR RHL T4 ke F S S04 %, JEFH 110819)

B F: DKM, ey e SRR RERRE K Gk, FEAN IR T & Il AR IR I I (ALHTS)
e FIH X 29O IE(XRF) X AT (XRD) 32 ZEAMEFTIR) 4 i BE(SEM) U -l

PEREHEAT 0 MTAIRAE . TEANRIBRZIREE T, T8 1o PR 1) I €2 % R DA ALHTS AL i A ek o 45 R«
MERIRIE D 20%IF, BTSN S e, ALHTS AFIMGERES & MK, BET MR RK, 7%
Hh=TT LIRS RE Ty R K, HL = O R IR P A% . Bk, ALHTS Ak A e e it e A is
KHZRI G 30 min, AR pH AR /K i 9 2215 3] 87.03%

KHIA: mEE; KGN BRR: el HIERS

FESES: TQ032.41 XERFRERS: A

Effects of leaching concentration on photocatalytic activity of
acid leaching residue of high titanium slag

LEI Xue-fei"***3 XUE Xiang-xin®>**°, YANG He>**° ZHU Xiang-jian', LI Zhen-peng'

(1. School of Resources and Materials, Northeastern University at Qinhuangdao, Qinhuangdao 066004, China;
2. Institute of Metallurgical Resource and Environmental Engineering, Northeastern University, Shenyang 110819, China;
3. Liaoning Key Laboratory of Metallurgical Resource Recycling Science, Northeastern University,
Shenyang 110819, China;
4. Liaoning Engineering and Technology Research Center of Boron Resource Comprehensive Utilization,
Northeastern University, Shenyang 110819, China;
5. Liaoning Provincial Universities Key Laboratory of Boron Resource Ecological Utilization Technology and

Boron Materials, Northeastern University, Shenyang 110819, China)

Abstract: Acid leaching of high titanium slag (ALHTS) photocatalysts under different acid concentrations were prepared
by the high energy ball milling method combining with hydrothermal method using high titanium slag
and dilute sulphuric acid as the starting materials. The structure and performance of ALHTS photocatalysts were
characterized by X-ray fluorescence (XRF), X-ray diffraction (XRD), Fourier transform infrared (FTIR), scanning
electron microscopy (SEM), N, adsorption—desorption isotherms, TG—DTA, diffuse reflectance spectrophotometry (DRS)
and photoluminescence (PL) methods. The photocatalytic activity of ALHTS photocatalysts under different acid
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concentrations was checked by the photocatalytic oxidation of methyl orange as a model compound under UV-vis light

irradiation. The results show that, ALHTS catalysts acid leached by 20% sulphuric acid exhibit the highest photocatalytic

activity, which can be attributed to the synergic effect of higher content of perovskite, the largest BET specific surface

area and UV-visible absorption capacity, and the lower recombination rate of the electron—hole pairs. The decoloration

rate of methyl orange without adjusting pH reaches 87.3% under mercury lamp irradiation for 30 min.

Key words: high titanium slag; hydro-thermal synthesis; acid leaching; photocatalytic oxidation; methyl orange
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Table 1 Chemical composition of high titanium slag (mass fraction, %)
Ti Ca o Si Al Mg Fe Mn S Cr
13.96 18.63 39.06 12.94 6.86 4.79 1.78 0.60 0.32 0.10
&2 ALHTS, b5y
Table 2 Chemical composition of ALHTS,
Sample Mass fraction/%
Ti Ca O Si Al Mg Fe Mn S Cr
ALHTS;¢0, 10.00 14.51 48.08 9.60 2.63 1.85 0.75 0.19 12.14 0.06
ALHTS4¢v, 7.97 14.18 52.68 9.07 2.51 1.53 0.64 0.14 12.29 0.05
ALHTSe00, 5.79 11.05 59.25 5.54 2.05 1.39 0.23 0.10 13.15 0.06
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Fig. 1 XRD patterns of ALHTS photocatalysts with different
leaching concentrations: (a) ALHTSy; (b) ALHTSyp; (€)
ALHTS.v,; (d) ALHTSg00,
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Fig. 2 FTIR spectra of photocatalysts with different leaching

concentrations: (a) ALHTSy; (b) ALHTS,g0,; (¢) ALHTSy004; (d)

ALHTS4v,
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Fig. 3 SEM images of photocatalysts with different leaching
concentrations: (a) ALHTS,qe,; (b) ALHTS4¢04; (¢) ALHT Sgqes,
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Fig. 4 Nitrogen adsorption—desorption isotherm curves of ALHTS, catalysts with different leaching concentrations: (a) ALHTS,;
(b) ALHTSQO%; (C) ALHTS40%; (d) ALHTS60%
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Fig. 6 TG-DTA curves of ALHTS,,, photocatalysts
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Fig. 7 UV-Vis diffuse reflectance spectra of ALHTS,

catalysts at different leaching concentrations
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Fig. 8 Photoluminescence spectra of ALHTS, catalyst at

different leaching concentrations
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by ALHTS, catalyst at different leaching concentrations
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