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Abstract : This study was initiated to remove free cyanide from wastewater using the process of photocatalytic oxidation. UV lamp
has been extensively used as a light source in conventional photocatalytic oxidation, but numerous drawbacks of UV lamp have
been raised so far. Thus, this study focused on evaluating the applicability of UV LED as an alternative light source to overcome the
drawbacks of UV lamp. Furthermore, the effects of diverse operational parameters on the performance of process were investigated.
The results demonstrated the applicability of UV LED as a substitute of UV lamp. Also, the results show that the performance of
process was improved by the increase in the number of UV LEDs used. To acquire economic feasibility as well as high efficacy,
however, it is required to determine the optimum number of UV LED prior to practical implementation of the process. Among the
three types of photocatalysts (anatase, rutile, and Degussa P25) tested, the Degussa P25 showed the greatest performance, and it
was proven that the process was not improved as much as the Degussa P25 through simple mixing of anatase and rutile without
any pretreatment. In addition, the removal efficiency of free cyanide appeared to be increased with the decrease in the particle size
of TiO, photocatalyst. Besides, the process was enhanced with injection of oxygen which is considered as a major electron acceptor
in the photocatalytic oxidation.
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Fig. 1. Schematic diagram of experimental apparatus for photo-
catalytic oxidation of cyanide,
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Fig. 2. Two types of UV LED, (a) lamp-type LED, (b) can-type LED, (c) LED kit
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Table 1. Characteristics of light sources used

Light source

Wavelength  Irradiation

Electric power
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Table 2. Comparison of cyanide removal between different types
of TiO, and light source

Cyanide removal

. Wave- . Cyanide removal .
slc_)lL?Pcte length tTyISé peyr uv irradiagion pegce)::sscj;:p[taig\r:ver
(nm) (mg/(mW/cm“)h) (mg/Wh)
Anatase 0.0017 (0.000068)*  0.54(0.0022)
uve 128;6 Rutle  0.0013(0.000047)  0.40(0.0014)
P25 0.0025 (0.000077)  0.78(0.0240)
Anatase 0.0006 (0.000018)  0.26(0.0079)
I:n\w/p UvB 23?200~ Rutile  0.0005 (0.000016)  0.23(0.0072)
P25 0.0014 (0.000066)  0.64(0.0300)
Anatase 00011 (0,000017)  0.44(0.0067)
UVA 352()0~ Rutile  0.0006 (0.000001)  0.22(0.0036)
P25 0.0012 (0,000039)  0.48(0.0156)
Anatase  2.0645(0.0083)  1.68(0.0067)
280 Rutile 16129 (0.0060)  1.32(0.0049)
Can- P25 21290 (0,0792)  1.74(0.0647)
type Anatase  0,1841(0.0035)  0.50(0.0095)
365 Rutile 0.0853 (0.0016)  0.23(0.0043)
uv P25 0.1886 (0.0072)  0.51(0.0194)
LED Anatase  0.1053 (0.0007)  1.10(0.0077)
365 Rutile 0.0878 (0.0007)  0.91(0.0069)
Lamp- P25 0.1251(0.0027)  1.30(0.0282)
type Anatase 00073 (0.00012)  0.57(0.0094)
420 Rutile 0.0083 (0.00014)  0.62(0.0104)
P25 0.0075 (0.00022)  0.55(0.0160)

*The values in parenthesis represent the standard deviations for each
value
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