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ABSTRACT : Cyanide can be leached out from the cyanidation method which has been used to extract
high-purity gold and silver from ores, and it becomes a variety of cyanide complexes associated with
heavy metals contained in ores. Such cyanide complexes are considered as persistent and
non-degradable pollutants which cause adverse effects on humans and surrounding environments. Based
on binding force between heavy metals and cyanide, cyanide complexes can be categorized weak acid
dissociable (WAD) and strong acid dissociable (SAD). This study comparatively evaluated the
performance of photo-catalytic process with regard to forms of cyanide complexes. In particular, both
effects of UV LED wavelength and surface modification of photo-catalyst on the removal efficiency of
cyanide complexes were investigated in detail. The results indicate that the performance of
photo-catalytic oxidation is significantly affected by the form of cyanide complexes. In addition, the
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effect of UV LED wavelength on the removal efficiency was quite different between free cyanide and
cyanide complexes associated with heavy metals. The results support that the surface modification of
photo-catalyst, such as doping can improve overall performance of photo-catalytic oxidation of cyanide

complexes.

Key words : Photo-catalytic oxidation, cyanide complexes, heavy metals, UV LED, titanium dioxide

(TiO,), dopping
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Fig. 1. Schematic diagram of experimental apparatus.
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Fig. 2. Schematic diagram showing analytical methods for (A) total cyanide, (B) WAD, (C) free cyanide, (D)

intermediate product (cyanate, OCN).
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Table 1. UV radiation and electric power consumption of UV LED light sources with regard to wavelength

Wavelength (nm)

Radiation (mW/cm?)

Electric power consumption (Wh)

365 18.23

1.75

420 159.45

2.12
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Fig. 3. Wavelength spectra of UV-LED. (A) 365 nm and (B) 420 nm.
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Table 2. Composition of Pt-TiO, analyzed by XRF

Composition, wt%

Component ; -
TlOz A1203 P tOz Cl CI'203 81203 F 6203
Pt-TiO, 86.2876 7.5168 3.5350 2.3625 0.1328 0.0867 0.0785
2000 2000
An
An
1500 1500
% 1000 % 1000
500 T 500 R0,
Ru n Ru An Ru
LM s s L sk
20 30 40 70 30 20 20 30 40 50 60 70 30 20
2-Theta 2-Theta
(A) (B)
Fig. 4. X-ray diffractogram of titanium dioxide (TiO,). (A) TiO, Degussa P25 and (B) Pt-TiO,. An: Anatase,
Ru: Rutile.
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Fig. 5. Raman spectra of titanium dioxide (TiO,). (A) TiO, Degussa P25 and (B) Pt-TiO..
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Fig. 6. Characterization of TiO, and Pt-TiO, by (1) TEM image and (2) EDS Spectra. (A) TiO, Degussa P25

and (B) Pt-TiO,.
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Fig. 7. Variation in concentrations during photo-catalytic oxidation of free cyanide. (A) free cyanide (CN’), (B)
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