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Preparation and absorptive properties of activated carbon loaded with gold nanoparticles

ZHENG Chan'?, LI Wei'*, LI Yubing'?
(1.School of Materials Science and Engineering, Fujian University of Technology, Fuzhou 350118, China;
2.Institute of Material Surface Technology, Fujian University of Technology, Fuzhou 350118, China)

Abstract: Different amounts of gold nanoparticles can be loaded onto the surface of activated carbon by chan-
ging the concentration of chlorauric acid in the reaction reagent using the hydrothermal method. The morpholo-
gy, composition, structure and absorptive properties of the resulted materials were characterized by
transmission electron microscopy (TEM) , infrared spectroscopy (IR), thermal analyzer ( TG) , specific sur-
face area measurement instrument ( BET) and ultraviolet visible absorption spectroscopy (UV-Vis). The gold
nanoparticles can be homogenously deposited onto the surface of activated carbon with the hydrothermal meth-
od, and the introduction of gold nanoparticles has little influence on the composition of activated carbon while
significantly improving the thermal stability of original activated carbon. With an increasing amount of gold
nanoparticles anchoring on the activated carbon, the BET specific surface area and porosity decrease gradually
with more particles deposited onto the pores. When the activated carbon loaded with gold nanoparticles was
used for phenol absorption, the absorptive property of activated carbon can be controlled by adjusting the a-
mount of gold nanoparticles loaded.
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Fig.1 TEM photographs of activated carbon loaded
with gold nanoparticles (a, b, ¢, d and e repre-
sent the activated carbon compounds with the
chlorauric acid concentration to be 0%, 1%,
2%, 3%, 4% respectively)
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Fig.2 Infrared spectra of activated carbon loaded
with gold nanoparticles (a, b, ¢, d and e re-
present the activated carbon compounds with
the chlorauric acid concentration to be 0%,
1%, 2%, 3%, 4% respectively)
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Fig.3 The thermogravimetric curves of activated
carbon (a) and activated carbon loaded with

gold nanoparticles (b)
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Fig.4 The absorption and desorption curves of acti-

vated carbon loaded with gold nanoparticles
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Fig.5 Relationship between the BET specific surface
area, porosity and chlorauric acid concentr-
ation of activated carbon loaded with gold

nanoparticles
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Fig.7  Relationship between the adsorption rate of
phenol and chlorauric acid concentration of ac-

tivated carbon loaded with gold nanoparticles
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