
I d  = 7710 ( 19) 
Average light intensities over the whole reactor diameter 

( p  = 0 ) :  

[ K1 8% rdr + - +R22 ] (20)  
- 

2 I p d  = rR12 sin 81 

(21) 

(22) 

- 
Irad = 4 10 - 
I d  = TI 10 

In conclusion, the following correction is to be applied 
in order to substitute I, for I, in the expressions of I or l a :  

This factor varies from 1 for the radial case to 1.57 for 
the diffuse case. 

What are the consequences of this correction upon MS’s 
conclusions concerning intensity calculations by actinome- 
try and rate constants? 

The correction factors 

[&]pdcorr 

[ o h l p d  
f =  

remain unchanged because the el factor cancels out in the 
ratio. 

Let Iob,tot  be defined similarly to I ,  as the total photon 
flux density across the reactor’s wall, whereas Ib,tot  is re- 
lated to I,, as in MS’s paper. 

Then, the function g ( r )  in Equation (24 MS) has to be 
corrected according to (23) : 

(24 MS) 

The calculated ratio Ib,tot/; is thus m o a e d .  7, being an 
experimental quantity, Ib,& has to be corrected by a fac- 
tor which is the reciprocal of ( 2 3 ) ,  namely R2/RI Arcsin 
( R2/R1) ,  By applying this correction to the data of Figure 
4 MS, it is found that Ib , to t /T  exhibits only a slight varia- 
tion as a function of Rz and remains almost constant in the 
range 1.78 to 1.91 einstein X cm/g mole. 

At  last, the conclusions of MS relative to the effect of 
light distribution on reaction rate constants (Table 1 MS) 
remain true thanks to a fortunate compensation effect: the 
denominator of Equation (25 MS) is the product of two 
factors to which reciprocal corrections have to be applied. 

In conclusion, it must be emphasized that the maximum 
divergence between the two formulations occurs for the 
diffuse light model (namely a factor 1.57), which is likely 
to be frequently encountered in practice. 

Such confusions in the treatment of photoreactor models 
should be avoided by a careful utilization of photometry 
concepts and/or by using the analogy between fluxes of 
photons and fluxes of molecules for which the kinetic the- 
ory of gases yields elaborated results. 

NOTATIONS 

which have been defined in the text. 
Those of Matsuura and Smith except for J,  I,, C$ and 9 
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Reply to the Note of Roger and Villermaux 
T. MATSUURA and J.  M. SMITH 

University of California 
Davis, California 

We cannot agree with the statement of Roger and VS- 
lermaux that the derivation of our partially diffuse-light 
model (Matsuura and Smith, 1970) is ambiguous. Their 
entire discussion is based on their definition of I,.A which 
is different from ours. 

Let us denote for convenience lw ,h  defined by Roger and 
Villermaux as Iw,kRV, and that defined by us as I,,hMS. 

The definition of I w , k M S  is very clear in our paper. The 
intensity at point A is 21w.AMS if there is no light absorption 
in the reactor, as stated in the ninth line, second column of 
page 321. 

This is also shown by Equation (MS10). At point A, 
r = R1 and 8 = el, therefore 

CIA (R1) I p d  = 21w,AMS 

According to the corresponding equation of R and V, 
( 17) ,  this becomes 

Since the intensity at point A is the same for both 

This difference in the definition of ?,,A applies through- 
out the whole paper. The so-called correction of I M S  by 
equation (RV23) is simply a reflection of the ratio of 
Iw,hMS to Iw,hRV. I t  is meaningless because intensity I does 
not change through a change in definition of I,J. 

Since the meaning of Ib,tot  is the same as that of I w , ~ ,  
except that If,, tot is the summation for all wavelengths and 
without filter solution, it is quite natural that I b  ,totMS/F has 

to be divided by (2 arcsin$) in order to obtain 

The intensity distribution in the reactor remains un- 
changed by the difference in the definition of Z,,A. There- 
fore, our correction factor f and reaction rate constant k 
have intrinsically correct values. 

R1 
Ib ,  totRV/E 
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