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Abstract —The photocatalytic degradation of trichloroethlylene (TCE), has been investigated over TiO,
photocatalysts irradiated with solar light. The effect of operational parameters, i.e., initial TCE
concentration, TiO, concentration, pH and additives (H»O,, persulphate(S,Os )) on the degradation rate of
aqueous solution of TCE has been examined. The results presented in this work demonstrated that
degradation of the TCE with TiOy/solar light was enhanced by augmentation in TiO, loading, pH, and
adding additives but was inhibited by increase in initial TCE concentration. Also individual use of H,0,
was far more effective than using persulphate in TCE removal efficiency. Furthermore, the relative toxicity
with a solar/Ti02/H,0; system was about 15% lower than with a solar/TiO,/persulphate system and about
35% lower than with a solar/TiO; system within a reaction time of 150 min, respectively.
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Figure 1. Schematic diagram of the photocatalytic reactor
system used in this study.
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Table 1. Operating conditions of the photocatalytic system

Specifications Values

Total volume (batch) 4 L
Volumetric flow rate 1 L/min
UV source Solar light

Total Quartz tube 8 ea

2.2, 2MYY

7|4 AR rFE 12)3)(GC) 24 Agilent 6890N Gas Chroma-
tography system¥ HP 5890 seriesII Gas Chroma-
tography system-& ARSIl OH, AE7]2+= FID (Flame
ionization detector)E AREsITE Ao AMEE AYLS
AgilentA}2] HP-55 2319131, AH 9] Zoli= 50 m o|n] U
742 0.2 mmo]x AP FAE 0.33 mE= AM-SITE kb
7] Al(carrier gas)E 99.999%2] AAE AMESIITE vFE

Table 2. Operating condition for GC

Variables Conditions

Carrier gas Nitrogen 1.0 mL/min, set to constant flow

Make-up gas Nitrogen 30 mL/min

Splite ratio 2:1

Septum 11mm high temp/low bleed septa
cptu (Agilent part NO:5182-3413)
Inlet liner Split/splitless, ID 4 mm

(Agilent part NO:5062-3587)
Injector temp. | 270C
Detector temp. | 270C

40C for 8 min, 4C/min to 60C,held to 3 min,
Oven 2C/min to 70°C,held 5 min and post run 12
0C 1 min (total time 27 min)
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Figure 2. Solar light intensity vs. exposed time with
sunlight from 11:00 a.m. to 1:30 p.m.
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Figure 3. Effect of initial concentration on the photocatalytic
degradation of TCE.

£9] TCEglo] BUF F20] /G052 Edsh=r] A%

o] TCE§Y) Brt %= ARto] o e de)7] wieo® 01
23t A3}+= Poulios and Aetopoulou[lO]%— 0. oG o))
A Bas 3 gk FARRA A 9 $EE 29 Asteld
% 219 0k es el SN O o] B

= SEE

3.3. pH Hsto| M2 G

pH&= TiOe 3 As e g3 U]i]Ui I3} redox reaction
W3tA17]7] wiEe] 293549 &2 TiO: 9
reactivity, reaction rate® A|o|3}= 8_'1— factorz Zrg-3+
I otk wEbA TCES] FFuinkgel vx]= pHe| 93-S 5t
otst7] 98k TCE %5 100 mg/L, TiO: & 1.0 g/LoZ
1A pHE 2.0, 7.0, 10.00.2 Z233lo] FA3HES-S &
&5} thFigure 4).

9] potential-&

T
z

Park et al.[11]e] 93} FFHu] v-5-& pHY| 571 &5 %
WS OH™ ©]&8] ool 17}62 A Brdo] FolA= 423
oA glom, B oA L Figure 404 ¥i= nfe} 7+

TiOoth™vg) + OHgw — OH - (1)

0 10 20 30 40 50 60 90 120150
Reaction time (min)

Figure 4. Effect of pH on the photocatalytic degradation
of TCE.
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Figure 5. Effect of TiO; on the photocatalytic degradation
of TCE.
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Figure 6. Effect of H,O0; on the photocatalytic degradation
of TCE.
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Figure 7. Effect of persulphate(S;0s ) on the
photocatalytic degradation of TCE.
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Figure 8. Relative toxicity reduction.
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