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Calculation Method of Absolute Quantum Yields in Photocatalytic Slurry Reactor
Based on Cylindrical Light
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Abstract : Heterogeneous photocatalysis in slurry reactors have the particular characteristic that the catalyst particles not only absorb
but also scatter photons so the radiation scattering can not be neglected. However, it is very difficult in mathe matics to obtain the rig-
orous solution of the radiative transfer equation. Consequently present methods , in which the apparent quantum yields can be calculat-
ed by e mploying the incident radiation intensity , always underestimate quantum yields calculations . In this paper, a method is devel-
oped to produce absolute values of photocatalytic quantum yields in slurry reactor based on cylindrical UV light source .In a typical lab-
oratory reactor ( diameter equal to 5.6 cm and length equal to 10 cm) the values for the photocatalytic degradation of phenol are re-
ported under precisely defined conditions . The true value of the local volumetric rate of photon absorption ( LVRPA) can be obtained .
It was shown that apparent quantum yields differ from true quantum yields 7. 08 % and that for the same geometric arrange ment,
vanishing fraction accounts for 1.1 % of the incident radiation. The method can be used to compare reactivity of different catalysts or,
for a given catalyst, reactivity with different model compounds and as a principle to design a reactor.
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Fig.1 Geometry of the photocatalitic reactor
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Fig.2 Flow process of the experimental device
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Table 1  Experimental conditions , ( 365nm)
/K 298 ’
pH 5.5 [7]
, ¢o/ mol* L~ ! 1.0x10°3
Degussa P-25 9
, Cad gL' 1.0 .
Table 2 The results of absolute and apparent quantum yield
, Iy(A=365nm)
, 0.025
/ Weem”™
. /mWecm™? / mol* Einstein~ ' / mol* Einstein™ '
(1.0g°L" 1) €
o 1.76 15 0.01674 0.01555
/Le(g*cm)
25 0.01495 0.01389
,Ri/cm 0.25
35 0.01196 0.01111
,R/cm 2.8
,Hcm 10.0
, Viem? 246 (LVRPA)
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Fig .4  Variation of LVRPA with radius in cylindrical reactor
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Fig.3 The photodegradation of phenol in slurry reactor e mploying
cylindrical light source ( Experimental conditions : O, saturated;
pH5.5; I,=25 mWecm™ ?( A=365nm) ;phenol: cg=1.0x10"7

mol* L™ ; TiOy: c=1.0 g* L")

7.08%. [7]
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