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Abstract : UV-induced transformations in the characteristics of dissolved organic matter (DOM) and the subsequent effects on the
disinfection by-product formation potential (DBPFP) were investigated using the mixtures of the two humic substances with different
sources, and two different size fractions of Suwannee River fulvic acid (SRFA). 7 day-photodegradation resulted in the decrease of
specific ultraviolet absorbance (SUVA) of the mixtures as well as the specific DBPFP. After the irradiation, however, higher specific
DBPFP values were consistently observed at the same range of the SUVA values. This suggests that non UV-absorbing components,
generated by the UV-irradiation, may contribute to the formation of DBPs. Two different molecular size fractions of SRFA showed
dissimilar responses to photodegradation. The behavior was also influenced by the types of the DBPs generated. Higher levels of
trihalomethenes (THMs) were formed per organic carbon for the high molecular fraction compared to the low molecular fraction,
whereas no differences were found in the formation of haloacetic acids (HAAs) between the two different size fractions. The forma-
tion of the two types of DBPs also differed by the irradiation times. Specific formation potential of THMs consistently increased
upon the irradiation, whereas HAAs showed the initial increase followed by the decrease in their specific formation potential.

Key Words : Dissolved organic matter (DOM), Disinfection by-product formatic potential (DBPFP), Photodegradation, Mole-
cular weight, Specific UV absorbance (SUVA)
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AS7] $19) 02 pm WEeel We] o 3E HAISIATE AHA
o] AL flot YT A T XAD-g 2L o83 AAE
AAEFTE A& o] B &9 AHA AJEE 1.0~1.5 mL/
min®] &0 2 57 Fr} o]F £t TuARLS
A7) oe) o] SHE 244 HES 01 N NaOHE
o]-&3f =3t
Fad A% v AYS 9 Age F 7MUY sk
= PLFASH AHAS AM8% 5714 79 &3 #9424
Al &2 (PLFA:ARHA 53] H]-& =100:0, 75:25, 50:50, 25:75,
0:100)0]2L & slb= £ 272 £3H SRFA|Gt
A 222 9 dE7F AR 250 mL 89| oot
A Z](Ultrafiltration cell, Amicon model 8010)E A}8-3}ict.
e Amgog gelola o ke grejols} Ao
3 AATIAE ARES1Y] 1.5 mL/min®] £E2 oI E =2
Fele 2ASHch ALgat kel ofmhee] HAlRHMole-
cular Weight Cut Off; MWCO)2 500 DaS 2 A A&7}
<500 Dad} >500 DaQ] &+ 71 Bxjgf HEog BHIlgx
= st

[llﬂ

>
Hu
=
i

|

o of

2.2. DOM sk U SUVAs: X

ZH|E A2 & 87|84 EA7|(Shimadzu TOC-CHP)
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Table. 1. DOC, SUVAzss and specific DBPFP values of the humic
mixtures with various volume mixing ratios (%) before
and after UV-irradiation

DOC SUVA2s4 THMFP HAAFP
(mgCL)  (L/mgGC-m)  (ug/mgC) (ug/mgC)
Before After Before After Before After Before After
100:0 50 48 26 12 15 30 14 24
75:256 50 46 37 25 21 41 23 45
50:50 50 45 46 35 23 46 30 56
25:75 50 43 56 45 30 58 37 68
0:100 50 42 69 55 35 67 41 68

PLFA :
ARHA

R? =0.9959 p<0.0001

40 | (@)

30 O Before

25 1 @ After
R? = 0.9876 p<0.001

Specific THMFP (ug/mg)

0.0 20 4.0 6.0 8.0
SUVA (L/mgC-m)

80
70 | (b)

60
5o | O Before
@ After

R? = 0.9305 p<0.01
®

2 =
20 R? = 0.9888 p<0.001

30
20

Specific HAAFP (ug/mg)

10

0.0 2.0 40 6.0 8.0
SUVA (L/mgC-m)
Fig. 1. Relationships between SUVAgss and specific DBPFP for

the humic mixture samples before and after the exposure
to UV-irradiation, (a) THMs (b) HAAs,
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Fig. 2. Changes in DOC concentrations, UVass and SUVAgss va-
lues of SRFA with UV-irradiation time,
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Relative distribution (%)
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Fig. 3. Variations (%) in molecular weight distribution of SRFA
based on (a) DOC concentration, and (b) UVass values
with different UV-irradiation times,
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