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Derivation of Equation 1.
Our approximation resembles the Hippler's proposal,1 where the absorbed photons can be considered as a 
second reactant, being the first elementary process a bimolecular reaction. Consider the following elementary 
processes in the mechanism:

𝐴 + 𝐼𝑎 
𝑘1
→ 𝐴 ∗         𝑟𝑎𝑡𝑒 =  ‒  

𝑑[𝐴]
𝑑𝑡

=  
𝑑[𝐴 ∗ ]

𝑑𝑡
=  𝑘1[𝐴] 𝐼𝑎        (1)

𝐴 ∗    
𝑘𝑝𝑟𝑜𝑑
→    𝑃        𝑟𝑎𝑡𝑒 =  ‒  

𝑑[𝐴 ∗ ]
𝑑𝑡

=  
𝑑[𝑃]

𝑑𝑡
=  𝑘𝑝𝑟𝑜𝑑[𝐴 ∗ ]         (2)

𝐴 ∗    
𝑘𝑝ℎ𝑜𝑡𝑜𝑝ℎ

→    𝐴        𝑟𝑎𝑡𝑒 =  ‒  
𝑑[𝐴 ∗ ]

𝑑𝑡
=   𝑘𝑝ℎ𝑜𝑡𝑜𝑝ℎ[𝐴 ∗ ]           (3)

and applying SS approximation for excited state concentration,  [A*]

𝑘1[𝐴] 𝐼𝑎 = (𝑘𝑝𝑟𝑜𝑑 +  𝑘𝑝ℎ𝑜𝑡𝑜𝑝ℎ) [𝐴 ∗ ]       (4)

[𝐴 ∗ ] =  
𝑘1 𝐼𝑎

(𝑘𝑝𝑟𝑜𝑑 +  𝑘𝑝ℎ𝑜𝑡𝑜𝑝ℎ)
 [𝐴]       (5)

Replacing in eq. 2
𝑑[𝑃]

𝑑𝑡
=  𝑘𝑝𝑟𝑜𝑑

𝑘1 𝐼𝑎

(𝑘𝑝𝑟𝑜𝑑 +  𝑘𝑝ℎ𝑜𝑡𝑜𝑝ℎ)
 [𝐴]         (6)

Under well controlled steady state experimental conditions:  irradiation with constant light intensity, geometry 
unaltered, similar extinction coefficients, the value of Ia is constant, and then, the eq. 6 can be reduced to:
𝑑[𝑃]

𝑑𝑡
=  𝑘𝑎𝑝𝑝 [𝐴]         (7)

where  
𝑘𝑎𝑝𝑝 = 𝑘𝑝𝑟𝑜𝑑

𝑘1 𝐼𝑎

(𝑘𝑝𝑟𝑜𝑑 +  𝑘𝑝ℎ𝑜𝑡𝑜𝑝ℎ)

under above mentioned considerations and conditions, an apparent first order expression can be defined as 
follows:
[𝑃] = [𝐴]𝑜(1 ‒ 𝑒

‒ 𝑘𝑎𝑝𝑝 𝑡
)         (8)

where [P] is the photoproduct concentration and [A]o is the initial concentration of the complex. As the [P] can 
be replaced by Ap/(p l), where AP and P correspond to the absorbance and molar extinction coefficient of the 
product, respectively, and l is the optical path, equation 8 can be expressed as:
𝐴𝑃 =  𝜀𝑃 𝑙 [𝐴]𝑜(1 ‒ 𝑒

‒ 𝑘𝑎𝑝𝑝 𝑡
)         (9)
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