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Table 1 Chemical composition of metallurgical lead and zinc

slag (w/%)

Element Content
F6203 34.071
SiO; 17.745
PbO 12.095
SO; 19.670
ZnO 6.648
CaO 3.701
Al,O5 2.271
MgO 1.372
TiO, 0.106
MnO 0.739
CuO 0.334
P,0s 0.067
BaO 0.413
K20 0.556
Na,O 0.152

Ag 0.053
Total 99.993
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Fig.1 XRD patterns of SiO; (a), sintered TiO,@SiO, (b) and
Ag@TiO,@SiO; (c)
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Fig.2 TEM images of SiO; (a), TiO,@SiO, (b), sintered TiO>@SiO: (¢) and Ag@TiO,@Si0: (d, e)
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Fig.3 XPS survey spectra of Ag@TiO,@SiO; (a) and high-resolution XPS spectra of O 1s (b), Ti 2p (c) and Ag 3d (d)
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Fig.4 UV-Vis diffuse reflectance spectra of Ag@TiO,@SiO; and
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Fig.5 Absorbance change during the photocatalytic degradation
of phenol using TiO>@Si0: (a) and Ag@Ti0>@Si0: (b)



557 W

A RaE: AR R IR AR R SRR 5T

© 2261 -

3 & it

1)L 4R 8T B 2 v 4 B U5 mT DA 28 AR 1 &2 & 4
K Ag@TiO,@SiO,. il % 1 Ag@TiO,@SiO, & HA#
TR AR B, B0 g 250 nm (1 SiO, WK,
70)7 & 60 nm JE P BLEKA L TiO,, 10 nm [ Ag LR
175 % X8 S UTRRAE TiO, K1

2) SEAEBUERE B TiO, 58 )2 11 Ag 4K A1 1% BE
WO, REDCERR T B8R, 1 Tio,
S Wi RS L R B0 AT WO X o il A% e B gl ok B
E B Ag@Ti0,@Si0; b TiO,@Si0, B A5 5 4 f) e A
TEPERE .

22 3k

[1] Hou Xiaobo({3). Yunnan Metallurgy(z 18 42)[J], 2011,
40(3): 42

[2] Wang Ruixiang(L#fi#£), Tang Motang(f# % %% ), Tang Chaobo
(FEHIE) et al. Gold(354x)[J], 2008, 29(9): 32

[3] Shao Juenian( Al &k & ), Tao Weiping( K 4k J# ). Industrial
Requirements Handbook of Mineral Resources(H 7= %t Tl %
SRFHH[M]. Beijing: Geological Publishing House, 2010: 213

[4] Parida K M, Sahu N. Journal of Molecular Catalysis A:
Chemical[J] , 2008, 287 (1-2): 151

[5] Zhao D, Yang C F. Renewable and Sustainable Energy

References

Reviews[J], 2016, 54 : 1048

[6] Mukhopadhyay S, Mondal I, Pal U et al. Phys Chem Chem
Phys[J], 2015, 17(31): 20407

[71 Xu M W, Bao S J, Zhang X G. Materials Letters[J], 2005, 59
(17): 2194

[8] Gao L, Ng K, Sun D D. Journal of Hazardous Materials[J],
2013, 262: 826

[9] Chen H W, Ku Y, Kuo Y L. Water Research[J], 2007, 41(10):
2069

[10] Pandikumar A, Ramaraj R. Materials Chemistry and Physics
[J1, 2013, 141(2-3): 629

[11] Pandikumar A, Ramaraj R. Journal of Hazardous Materials
[J1, 2012, S203-204(4): 244

[12] Sun Ziming(#M¥ ). Yunnan Chemical Technology(z Fafk
TH[I], 1991(1-2): 80

[13] Hu Qiaosheng(#7¥%E). Environmental Protection of Chemical
Industry (b T3 ££)[J], 2001, 21(4): 196

[14] Moritz M, Geszke-Moritz M. Chemical Engineering Journal
[J1, 2013, 228(14): 596

[15] SulJ W, Zhang Y X, Xu S C et al. Nanoscale[]], 2014, 6(10):
5181

[16] Guo Shaobo(¥B/>¥), Ma Jianqgi(Z &3L), Chen Wengiang
(M 3Cam) et al. Journal of Synthetic Crystals( N\ L iR 223R),
2015, 44(7): 1946

[17]Ma J Q, Guo S B, Guo X H et al. Applied Surface Science[l],
2015, 353: 1117

[18] Chi Y, Yuan Q, Li Y et al. Journal of Hazardous
Materials[J], 2013, 262(22): 404

[19] Deng Z W, Chen M, Wu L M. J Phys Chem C[J], 2007,
111(31): 11692

[20] Pu Yuying(iiff £ ¥%), Fang Jianzhang(J7 # &%), Peng Feng(iZZ
%) et al. Chinese Journal of Catalysis(fE1k2=3R)[1], 2007,
28(3): 251

[21] Zhao Wei, Feng Lili, Yang Rong et al. Applied Catalysis B:
Environmental[J], 2011, 103(1-2): 181

[22] Liu Shouxin(X5F#i), Qu Zhenping(#i#<>F), Han Xiuwen
(%75 3X) et al. Chinese Journal Catalysis (f#E4LFR)[J1],
2004, 25 (2): 133

Silver Modified Composite Nanomaterials from Metallurgical Lead and Zinc Slag

Shi Zhenwu'?, Yang Haidong®, Song Juan®, Yang Shoujie’, Xue Qunhu'
(1. Xi’an University of Architecture and Technology, Xi’an 710055, China)
(2. Shaanxi University of Technology, Hanzhong 723000, China)
(3. Shaanxi Nonferrous Metals Holding Group Co., Ltd, Xi’an 710075, China)

Abstract: Metallurgical lead and zinc slag was taken as the resource of silver, and silver modified nanomaterials Ag@SiO.,@TiO, were
synthesized by chlorine salt method, Stéber method, sol-gel method and photo-deposited method. XRD and TEM analyses show that
composite Ag@SiO>@TiO; has core-shell structure, and Ag is deposited on anatase TiO shell in the form of cluster with 10 nm in
diameter. XPS indicates that in silver modified Ag@SiO,@TiO,, TiO, is chemisorbed on SiO, with Ti-O-Si chemical bond, while Ag
deposited on TiO, shell is elementary substance of silver. UV-vis diffuse reflectance spectra (DRS) show that Ag clusters of silver
modified Ag@SiO,@TiO, widen the TiO, response range to the visible light region. The photocatalytic degradation reaction of
Rhodamine indicates that silver modified nanocomposite Ag@SiO>@TiO, has excellent catalytic performance.

Key words: silver modified composite; metallurgical lead and zinc slag; photocatalytic performance
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