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Abstract

In this study, changes in the composition of dissolved organic carbon (DOC) were investigated using water samples collected
at a downstream site of the Namhan River near the Lake Paldang (N37°24' 05.33" E127°32' 25.01") during a heavy rain event
from July 23 to July 28, 2008. The DOC concentrations varied from 1.68 to 3.18 mg/L with the maxium value at a peak of the
river water level. Each DOC sample was fractionated into three compositions including hydrophilic (Hi), hydrophobic acid
(HoA) and hydrophobic neutral (HoN) fractions. The results showed that HoA was most abundant fractions, constituting 47.2~
56.5% of DOC. Refractory dissolved organic carbon (R-DOC) contents were also determined by measuring the DOC
concentration after 28-day dark incubation of the samples. R-DOC content wasin the range from 83 to 99% of DOC and it was
significantly correlated with HoA contents (r = 0.91, p<0.005), while it did not exhibit such a good correlation with the
fractions of Hi and HoN (p>0.02). Our results suggest that the HoA, which is associated with humic substances, may be a
major composition of refractory organic mattersin rivers during storm events.
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Fig. 1. Precipitation, river water level and sampling times
during a severe rain events a Namhan river.

Ak o7 A%y Ee B 2R

502 BF
g2 ur—:ﬁ Ao JRORA 2B

e At g, w
3% 59 48712 T, 254 BeAY AFL
W57 ofEe JROR Wses, ARd(25d 34) 4

FHEA(LFEN) 59 sEEs Edste 7401 &Hx
tHChoi et al., 2003; Namour and Muller, 1998).

XAD #1712 Amberlited] € ¢] XAD-8(Aldrich Co)& AH&
stk B ATtolA ALEFH XAD-8 @z 40~60 meshe]
AAZ7I2 PFH EHF 160 mlg, BEEFT 225 Aol%)
th. XAD #H32 SA AxHGAA ARt GFA T

&S AAS7] sk Curtis and Rogers(1981)°]
ek Hhgel Fote] okt Zol BAstd A&t
, () B1%7& 01 N NaOH £ AN A &2 FH
¢ XSG = °‘%‘Bl &5 =% M &9
S AAG o)FFE A
if_ﬁ-%ﬁﬂlﬂ/ﬂ 59 7& 53] drE3id, (i) A3H
2 FFTE 73 AFF F Soxhlet FE7
, methanol, diethyl ether, acetonitrile, methanol <]
& Ageth o] #FF2 4 Gulol dhafzt 5413
APt (i) HARS 72 2™l FRs 1L o)
9 FFFE &8 & ¥, 01 N NaOH - &7FF - 0.1 N
HCl 59 ¢2o2 A&3te] Atk ojg 0.1 N NaOH Al
H(Blank 2) ¥ 0.1 N HCI(Blank 1) A &33 ZFwlol| z+zt
oF 40 mLY AlEE w2 Rol EA nlggdoz Agst
Atk (V) A% 01 N HCIZ AFE v 3L F/F2
AF 3 3 AL A7A 50% WEe &ddA 2EFT.

XAD-8° 9g && #H7IEY Y& Fg 29 22 &
g FEe ARLeH, & AEE XAD #HI £ UdA
PTFE A12<] 0.45 um syringe filter(PALL. Co. Ltd)E ©]
gt APy en, 6 N HCIS o] &3t pHE 2.0 olat
2 243 F ZEFAt A4 BEgPge o998 e
I 2t (i) XAD & E492 ZH(L5 cmx20 cm)ell
6 cm £°](~10 mL)7HA] X%t (i) pH 22 2435 4]
E &9(DOC1) 200 mLE EF¥ 2 ZFe| 1.0~1.5 mL/min
9 f&oz ZHED o FHAA Al U &2FHY #
71E GRo] BR7A A™(LFAH ARl < XAD



S LA L8 W BE SII2el 44 Ha 699

Water sample (200mL) Back eluates (40mL) %%% —,—?—(2008\4 10% 1601 XH"J) }\] % EH}\O}‘Q‘E
atpH 2 [DOC1) (DOC3) 80% ¢t FYT AWAFAH, AF f7lga HE(DOC,
TOO)E WFA Fastthl W 289 ol Fl: FAS

SEUGE uolA ggon, 28U oY WY ?— s7e

Purified

Aflow rate of ;
XAD-8 resin

1.0 mL/min

(10mL)

j' Elution with 0.1M NaOH

Discard dead volume(10mL),
and collect effluent solution,

200mL [DOCz2]

Fig. 2. A procedure of fractionation for hydrophobic and
hydrophilic fractions in dissolved organic carbons
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Table 1. Impacts of heavy rain on the quality of the river water

Concentration (mg/L)

Sample a — pH
BOD CODwn COD¢ DOC POC TOC Turbidity SS
S1 1.27 6.20 7.90 1.93 1.23 3.16 9.8 11.9 7.1
S 3.93 9.80 11.50 251 3.93 6.44 26.0 159.5 7.4
S 3.75 12.80 18.60 3.02 11.45 14.48 1064 475.2 7.0
S, 4.67 11.40 19.00 3.18 9.31 12.49 594 283.7 7.1
Ss 4.34 7.00 12.40 2.72 3.94 6.65 243 179.2 75
Se 221 8.20 11.60 2.65 6.34 9.49 1141 169.5 7.6
S; 0.61 6.80 12.40 243 3.66 6.58 42.0 94.5 75
Sg 0.95 4.20 5.40 1.68 1.69 3.37 10.0 30.4 7.1
®obtained from the summation of DOC and POC measurement values
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Table 2. Concentration(mg-C/L) of the DOC fractions of river water during a severe rain event a the sampling sites

mg-C/L %
DOC ;

Sample (mg/L) i Ho Ho/Hi Hi/ HoA/ HoN/
HoA HoN DOC DOC DOC

S, 1.93 0.69 0.79 0.45 1.80 35.7 410 23.4
S 251 0.94 135 0.22 1.67 37.4 53.9 87
S 3.02 1.02 1.50 051 1.97 337 494 16.9
Sy 3.18 1.05 1.80 0.34 2.03 33.0 56.5 10.5
Ss 272 0.74 1.28 0.70 2.68 271.2 47.2 25.7
Ss 3.15 0.72 137 0.57 2.69 271.1 515 21.4
S; 293 0.11 1.22 0.50 2.43 29.2 50.2 20.7
Ss 1.68 0.42 0.86 0.40 3.00 25.0 51.3 23.7
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Fig. 4. Changes in DOC concentrations of Hi, HoA and HoN
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Fig. 5. Changes in concentration(mg/L) ratios of Ho/Hi in
DOC during a severe rain event a the Namhan River.
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Table 3. Concentration of refractory organic carbon concen-
trations and SUVA of river water during a severe
rain event at the sampling sites

DOC R-DOC SUVA

Sample (mglL) (mglL) R-DOC/DOC, % (mL-mg’)
S1 1.93 181 93.3 2.02
S2 251 2.09 83.3 2.55
S3 3.02 2.67 88.4 2.84
A 3.18 2.77 86.9 2.89
S5 2.72 247 90.9 243
S6 315 2.95 93.7 2.86
S7 293 2.58 88.3 2.63
S8 1.68 167 99.2 1.96
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