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Table 1  Chemical composition of metallurgical lead and zinc 

slag (ω/%) 

Element Content 

Fe

2

O

3

 34.071 

SiO

2

 17.745 

PbO 12.095 

SO

3

 19.670 

ZnO 6.648 

CaO 3.701 
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2

O

3

 2.271 

MgO 1.372 

TiO

2

 0.106 

MnO 0.739 

CuO 0.334 

P

2

O

5

 0.067 

BaO 0.413 

K2O 0.556 

Na

2

O 0.152 

Ag 0.053 

Total 99.993 
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Fig.3  XPS survey spectra of Ag@TiO
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Fig.5  Absorbance change during the photocatalytic degradation 
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Abstract: Metallurgical lead and zinc slag was taken as the resource of silver, and silver modified nanomaterials Ag@SiO

2

@TiO

2

 were 

synthesized by chlorine salt method, Stöber method, sol-gel method and photo-deposited method. XRD and TEM analyses show that 

composite Ag@SiO

2

@TiO

2 

has core-shell structure, and Ag is deposited on anatase TiO

2

 shell in the form of cluster with 10 nm in 

diameter. XPS indicates that in silver modified Ag@SiO

2

@TiO

2

, TiO

2

 is chemisorbed on SiO

2

 with Ti-O-Si chemical bond, while Ag 

deposited on TiO

2

 shell is elementary substance of silver. UV-vis diffuse reflectance spectra (DRS) show that Ag clusters of silver 

modified Ag@SiO

2

@TiO

2

 widen the TiO

2

 response range to the visible light region. The photocatalytic degradation reaction of 

Rhodamine indicates that silver modified nanocomposite Ag@SiO

2

@TiO

2

 has excellent catalytic performance. 

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

 

Corresponding author: Xue Qunhu, Professor, College of Materials and Mineral Resources, Xi’an University of Architecture and 

Technology, Xi’an 710055, P. R. China, Tel: 0086-29-82201276, E-mail: xuequnhu@xauat.edu.cn 


