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Text S1: Detailed procedures for calculation of steady-state concentrations of ClO- and HO2
- 

and their second-order rate constants towards DCAN.

The steady-state concentrations of ClO- and HO2
- can be directly obtained from Eqs. S1 – S4. 

The second order rate constant of ClO- and HO2
- towards DCAN was calculated in Eq. S5, 

where  is the pseudo first order rate constant of DCAN degradation by ClO- (in the 𝑘'𝑂𝐶𝑙 ‒

absence of UV) and [ClO-] is the steady state concentration of ClO- that was obtained from 

Eqs. S1 – S4. 

                                                                              Eq. S1𝐻𝑂𝐶𝑙↔𝐶𝑙𝑂 ‒  + 𝐻 +         𝑝𝐾𝑎 = 7.5

                                                                                                    Eq. S2
[𝐶𝑙𝑂 ‒ ] =

[𝑓𝑟𝑒𝑒 𝑐ℎ𝑙𝑜𝑟𝑖𝑛𝑒]

1 + 10
𝑝𝐾𝑎 ‒ 𝑝𝐻

                                                             Eq. S3𝑂𝐻 ‒ + 𝐻2𝑂2↔𝐻2𝑂 + 𝐻𝑂2
‒         𝑝𝐾𝑎 = 11.8

                                                                                                          Eq. S4
[𝐻𝑂2

‒ ] =
[𝐻2𝑂2]

10
𝑝𝐾𝑎 ‒ 𝑝𝐻

                                                                                               Eq. S5𝑘'𝐶𝑙𝑂 ‒ = 𝑘𝐶𝑙𝑂 ‒ 𝐷𝐶𝐴𝑁[𝐶𝑙𝑂 ‒ ]
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Fig. S1. The experimental setup in this study.
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Fig. S2. Absorbance changes under UV254 irradiation employing iodide/iodate as chemical 

actinometry.
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Fig. S3 Photolysis of dilute H2O2 under UV irradiation at 254 nm. Conditions: [H2O2]0 = 100 

μM, 22 °C.
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Fig. S4.  The absorption spectrum of DCAN (in black) and the emission spectrum of UV 

lamps (in red). 
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Fig. S5. Time-dependent degradation of DCAN by water hydrolysis, UV photolysis, H2O2, Cl2, 

UV/H2O2 and UV/Cl2 processes. Conditions: [DCAN] = 1 μM, [Chlorine] = [H2O2] = 500 μM, 

pH = 5.0, UV intensity = 0.54 μW/cm2.
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Adj. R-Squar 0.99885 0.8951
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k Slope 0.00458 1.09833E-4
k Intercept 2.01207 0.08787
k Slope 0.00192 4.52263E-4

0 400 800 1200
0

1

2

3

4

5

k 
(

10
-3
 m

in
-1
)

 

 

 Nucleophilic attack
 Radical oxidation

H2O2 concentration (M)

(b)

Equation y = a + b*x
Adj. R-Squar 0.98935 0.81256

Value Standard Erro
k Intercept -0.0320 0.08033
k Slope 0.00384 2.81273E-4
k Intercept 1.77527 0.18211
k Slope 0.0011 3.53475E-4

Figure S6. The pseudo first-order rate constants of DCAN degradation by nucleophilic attack 

and radical oxidation as a function of (a) Cl2 dosage in UV/Cl2 process and (b) H2O2 dosage in 

UV/H2O2 process. Conditions: [DCAN] = 1 uM, UV intensity = 0.54 μW/cm2, pH = 6, [Cl2] = 

[H2O2] = 50, 100 and 500 μM.
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Fig. S7. The photo-decomposition of (a) Cl2 in the UV/Cl2 process and (b) H2O2 in the 

UV/H2O2 process. Conditions: [chlorine] = [H2O2] = 500 μM, pHs = 5 and 6, UV intensity = 

0.54 μW/cm2.
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Fig S8. Comparison of cost effectiveness for 1-order of DCAN degradation by using UV/Cl2 
and UV/H2O2 processes in 1 m3 of water. Conditions: [DCAN] = 1 μM, UV intensity = 0.54 
μW/cm2, pH = 6, [Chlorine] = [H2O2] = 500 μM.
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(d) HAA standard

Fig. S9. The degradation products of DCAN by chlorination (b) and in the UV/Cl2 process (c). 

Conditions: [chlorine] = 500 μM, pHs = 6, UV intensity = 0.54 μW/cm2.



13

Scheme S1. Proposed pathways of DCAN degradation in the UV/Cl2 and UV/H2O2 processes. 


