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Efficiency evaluation of solar photocatalytic reactor

with immobilized catalyst

LIN Shaohua , LI Tian
(State Key Laboratory of Pollution Control and Resource Reuse . Tongji University, Shanghai 200092, China)

Abstract: A novel solar photocatalytic reactor was developed, in which compound parabolic concentrator

was used as solar collecting component, and TiO, catalyst supported on glass fiber mesh by the sol-gel

method was used as catalyst. The photonic collection efficiency factor was estimated to be about 0. 759 by

potassium ferrioxalate actinometry. As the result of reasonable fixation configuration and appropriate

catalytic activity of immobilized catalyst, the apparent quantum yield of phenol degradation in the reactor

could reach up to 1/2 of that of the reactor with slurry catalyst system, which suggests that the reactor is

of good practicability.

Key words: solar photocatalysis; immobilized catalyst; photonic collection efficiency factor; potassium

ferrioxalate actinometer; apparent quantum yield
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(b) schematic diagram of photoreactor transect
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Fig. 1 Schematic diagram of solar photocatalytic
reactor with immobilized catalyst
1—tank; 2—pump; 3—flow rate controller;
4——compound parabolic collector; 5—reactor tube;
6—outer photocatalyst; 7—inner photocatalyst;

8—borosilicate tube; 9-—quartz tube
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Table 1 Variation of different parameters with wavelength

A/nm fa p/cm”! $,/mol ¢ eins ! 12
300 0. 0002081 =50 1. 24 0. 45
313 0. 0068965 =50 1.24 0. 67
334 0.031476 =50 1. 23 0. 86
366 0.069397 4.516 1.21 0.91
405 0. 12405 1. 095 1. 14 0.92
436 0. 13691 0. 268 1. 11 0.92
468 0.11223 0. 050 0.93 0.92
480 0. 081901 0. 026 0. 94 0.92
509 0. 18626 0. 006 0. 86 0.92
546 0. 16679 0.002 0.15 0.92
577 0. 08389 0.003 0.013 0.92

(D Actinometric solution (0. 006mmol « L. 1) was not diluted to acquire absolute value between 300—334 nm because incident light would
be completely absorbed when light path was more than 1 cm.
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Table 2 Chemical actinometries summary

Actinometry V./L S/m? Experimental period Conversion/ % Ki/mmol « L™ ¢+ m? « k]! R?

1 10 0.16 11:17—11: 19 7 0.0180 0.9909

2 10 0.16 11 28—11: 32 15 0.0183 0.9965

3 10 0.16 11:21—11: 24 12 0.0195 0.9935
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Table 3 Comparison between system with immobilized catalyst and slurry system

Reactor system Co/mmol « L1

AC/mmol « L!

Q/eins « L71@ $.op/mol ¢ eins™ !

suspended photocatalyst(0.2 g« L™1) 0.078 058 0.0075 0.0077
immobilized photocatalyst 0. 077 0. 057 0.0144 0. 0040
(D Absorbed photons when AC was almost the same.
itl:':l AC ﬂgﬂgg/}/ﬂ:ﬁ’ mmol ¢« L 10 E%}]ﬁﬁ\ﬂg pentachorophenol.  Chemosphere, 1993, 26 ( 12 ).
JEARTR] . AR FRACR KRARA Y AR O0 T [ Ak 21032119
[2] Malato S, Blanco J, Richter C, Curco D, Gimenez J.
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