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Figure S1. (a) Triplicate experiments of the time-evolved difference infrared spectra of 99 mM 

NaNO2 aqueous solution in the presence of CH2(OH)2 at concentrations of 0, 17, and 67 mM upon 

continuous 365-nm photoexcitation (167  9 mJ cm−2). (b) The corresponding averaged spectra. 

The results of the mixture of 99 mM NaNO2 and 67 mM CH2(OH)2 were replotted as (i) stack and 

(ii) contour plots in Figure 4a, respectively.   
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Figure S2. The contour plots of the triplicate results of the time-evolved difference infrared spectra 

upon continuous 365-nm photoexcitation (473  3 mJ cm−2) of the aqueous mixtures of 99 mM 

NaNO2 and 67 mM CH2(OH)2.   
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Figure S3. (a) Triplicate experiments of the time-evolved Raman spectra of the mixture containing 

99 mM of NaNO2 and 67 mM of CH2(OH)2 upon continuous 365-nm photoexcitation at 195  11 

mJ cm−2. The corresponding time-resolved difference Raman spectra with respect to the 

unphotolyzed samples shown as (b) stack plot and (c) contour plot. The averaged spectra on (b) 

and (c) are shown in frames i and ii of Figure 4c, respectively.    
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Figure S4. The original data of ion chromatographic plots for the mixture containing 99 mM 

NaNO2 and 67 mM CH2(OH)2 upon 365-nm excitation (867  13 mJ cm−2) at different time slots: 

100 s, 3000 s, and 10800 s. The thickened lines and scales of the frames are shown in Figure 5. 
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Figure S5. Chromatograms of (a) the vapor in the headspace of the mixture containing NaNO2 / 

CH2(OH)2 = 98.9 mM / 66.7 mM upon 365-nm excitation for 3.5 hours, (b) 10 % N2O diluted in 

N2, and (c) pure CO2 obtained from the gas chromatography.   
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Table S1. The optimized molecular structures of relevant species in water using the B3LYP 

density functional theory method with basis sets of aug-cc-pVTZ and C-PCM to account for the 

solvent effect. 
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Table S2. The predicted Gibb’s free energies of relevant species in water using the B3LYP density 

functional theory method with basis sets of aug-cc-pVTZ and C-PCM to account for the solvent 

effect. (Unit: Hartree) 
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Table S3. The predicted Gibb’s free energy changes of the relevant reactions in water using the B3LYP density functional theory method 

with basis sets of aug-cc-pVTZ and C-PCM to account for the solvent effect. 

 

Reaction 
G 

Hartree 
G 

kcal mol−1 
Reaction 

G 
Hartree 

G 
kcal mol−1 

NO2
− + OH → NO2 + OH−  −0.006729 −4.22 CH(OH)

2
+NO → t-HCOOH + HNO −0.056782 −35.63 

NO2 + NO → N2O3  0.000042 0.03 
CH(OH)

2
+CH(OH)

2

→ CH2(OH)2 + 𝑐-HCOOH 
−0.123590 −77.53 

NO2 + NO2 → N2O4  −0.000445 −0.28 
CH(OH)

2
+CH(OH)

2

→ CH2(OH)2 + t-HCOOH  
−0.125307. −78.60 

NO +OH → c-HONO  −0.058031 −36.42 HCOO− + OH → CO2
− + H2O −0.054008 −33.89 

NO +OH → t-HONO  −0.059712 −37.47 NO + CO2
− → ONCO2

− −0.030839 −19.35 

CH2(OH)2 + OH → CH(OH)
2
+H2O −0.039696 −24.91 ONCO2

− → NO +CO2
− 0.030839 19.35 

CH(OH)
2
+OH → c-HCOOH + H2O −0.163286 −102.46 ONCO2

− → NO− + CO2  0.043156 27.08 

CH(OH)
2
+OH → t-HCOOH + H2O −0.165003 −103.54 NO− + H2O → HNO −0.007210 −4.52 

CH(OH)
2
+NO → c-HCOOH + HNO −0.055065 −34.55 HNO + HNO → N2O + H2O −0.142084 −89.16 


