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Abstract: The present study systematically investigated H,O, generation kinetics and potential mechanism from irradiated humic
substances (HS) and their model compounds under simulated sunlight. Our results indicated that all the selected HS with different
sources or forms can produce H,O, under irradiation, and no significant difference was observed between them, with the generation
rate ranging from 6.379 to 15.784nmol/(L-min). The H,O, generation rate from humic acid (HA) was slightly faster than that from
fulvic acid (FA). In the case of humus model compounds, 7compounds including veratryl alcohol, p-aminobenzoic acid,
3,5-dihydroxybenzoic acid (DHBA), 2,5-dihydroxy-1,4-benzoquinone, phenol, benzoic acid and aniline could produce detectable
H,0,, while other compounds including catechol, resorcinol, hydroquinone, quinone, o-anisidine, p-anisidine, salicylic acid and
2,6-dimethoxy-1,4-benzoquinone can’t. Nevertheless, the H,O, generation rate from the model compounds varies from each other,
with one or two orders of magnitude. Among them, 2,5-dihydroxyl-1,4-benquione and DHBA exhibited the highest H,O, yields,
while phenol, benzoic and p-aminobenzoic acid showed a relative low H,O, generation potential. Based on the generation
mechanism of H,O, from HS, a possible H,O, formation mechanism from a typical model compound, i.e. DHBA, was proposed.
DHBA was believed to excite to a singlet state, after an intramolecular electron transfer process, giving a reducing intermediate. The
intermediate could further react with O, to form O,- and subsequently generate H,O,.
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Table 1 The molecular weight and structural formula of selected HS model compounds
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Table 2 The properties of selected HS

JEBH ES TR C H 0 N C/O C/H C/N O/H
N Suwannee river I1 SRFA 52.34 4.36 42.98 0.67 1.22 12.00 78.12 9.86
&éi?& Nordic lake NLFA 52.31 3.98 45.12 0.68 1.16 13.14 76.93 11.34
Pony lake PLFA 52.47 5.39 31.38 6.51 1.67 9.73 8.06 5.82

JEAH R Suwannee river I SRHA 52.63 4.28 42.04 1.17 1.25 12.30 44.98 9.82
(HA) Nordic lake NLHA 53.33 3.97 43.09 1.16 1.24 13.43 45.97 10.85
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Fig.1 Generation kinetics of H,O, produced by six HS under

simulated sunlight irradiation
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Table 3 The generated rates of H,O, from six HS under

simulated sunlight

JE5E T k [nmol/(L-min)] AT R
SRHA 15.251 y=15.251x 0.9975
NLHA 15.784 y =15.784x 0.9895

SRNOM 15.616 y=15.616x 0.996
SRFA 12.575 y=12.575x 0.9960
PLFA 10.445 y =10.445x 0.9992
NLFA 6.379 y =6.379x 0.9614
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Fig.2 Generation kinetics of H,O, produced by seven HS

model compounds under simulated sunlight irradiation

Fz 4 ERIKFEABHT 7 MBERER L ESMEK H0,
Table 4 The generating rates of H,O, from seven HS model

compounds under simulated sunlight irradiation

JEVE LAY k(nmol/L/min)  fA& TR R
2,5- PRS- 1,4-2K 74.575 y=74.575x 0.9766
3,5- R AR 57.271 y=57271x 0.9657
BN 2.709 y=2.709x 0.9815
HE P 1.307 y=1.307x 0.9910
B R R 0.411 y=0411x 0.8708
ENU 0.188 y=0.188x 0.9521
R 0.198 y=0.198x 0.8272
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