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ABSTRACT

Aquatic humic substance (AHS) was extracted from Soyang lake water using XAD--8
resin. and its concentration distribution in the lake from May to October. 1997 was
determined. Ozonation characteristics of the AHS were studied as factors of pH,
carbonate ion concentration, and the biodegradability. and structural changes of the
AHS were also investigated after ozonaticn. DOC distribution in Soyang l.ake water
was 1~3 mg/L, and the concentrations of AHS ranged between 0.2~0.8 mg/L.. which
was corresponding to 20~30% of DOC. AHS was composed of around 20% of HA and
80% of FA. The optimum pH value for AHS ozonation was in range of pH 7~9. When
carbonate ions were added for AHS ozonation as a radical scavenger, it was found
that DOC removals were decreased. and the absorbance decreases were increased
slightly. Biodegradability of the ozonized AHS was 50% higher than that of uno-
zonated AHS. *C-NMR analysis showed that the aromatic compounds of AHS, after
ozonation, were decreased from 49% to 17%. and the aliphatic and carboxylic com-
pounds were increased from 34% to 51% and from 17% to 32%. respectively.

Key Words : Aquatic Humic Substance(AHS), Ozonation, Carbonate Ion, Biode-
gradability, '>C-NMR Analysis
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Fig. 1. A schematic diagram for extraction
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Table 1. Absorbance decrease(%) with ozona-
tion time at different pH
pH 2 min | 5 min | 10 min | 20 min
3 43.1 69.0 75.6 76.4
5 43.4 68.9 75.5 76.3
7 42.4 68.6 75.4 76.2
9 42.9 67.9 751 76.3
11 43.1 47.9 75.4 76.3
3(buffer) 44.8 71.3 77.8 79.9
5{buffer) 447 71.1 77.1 79.9
7(buffer) 43.5 70.9 76.6 78.3
9(buffer) 42.5 70.3 76.0 78.9
11 (buffer) 48 8 69.4 75.8 77.8
* absorbance measured at 350 nm
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Fig. 4. Variations of DOC with ozonation
time at different pH.
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A Zboll M e gAtel 2o) 7t - OHS A4S o
A A gAY FRE Fago] giteles Yot
3hA] @2 Algel Blal 23] < 10~20% F7}
ATt Mg gdelAel - OHY A

- OHel o8 E£2e &8 2Rrkge] é‘i% 2]y
stz o dae F¥= FEELY AAN
- OH=el wrgHthe B2 Eite] Autgo] o
g AT

Fig. 7ol gtoizr 270R1 4 24 gite] 22| 7o)
& DOCHY e JYE Y. DOC A7 &8
Aol 2ol HrFR - OH Aol A8 A&

PEds
28 HYov) ANt Fritel vhet JaZE

h=i

60 O seeding water
before ozonation

ot [ 10mgO3/mgC = A

457 s
N ]
£ Op- -5 -
o> 1 T :
2 i . :
@ N - N
o 30} H RSN - -
O : S8 #
o : 3 -
lal : | 3
2+ I | - -1
A I n 78
10 61 6sf | ::

4 3 e
' |
2 3

incubation Time, (week)

Fig. 8. Biodegradability cf AHS extracted
from Soyang Lake.

Z7retdch. 2ol A5 2 gatol e Ay}
ol @& DOC AA&9 Zae Fig. 6904 A&
35 FAge Zotele wdEE Aoy 9
EXxeld B FFTY yart F DOC«] ) HE
MR = Y& Ve

Zo] Fallol olojA A4s=
A o&Estn PEE AlAh‘s}n%, F34e %1‘94

AAE BAeETe) AWV s T4 22
oy

rl

£

|
W F-i Bao] F2d Wag dogjogy 3l
PHe AAE Y g6 e za Azt me
DOC AAE(Fig. )# &35 #4408 (Fig. 6)&
H 28 v DOC AlAE F322 dact g4

A AgEE & 5 AT

3.4. 22| A - F AR M e

S&EAe My Fo] AR Wae
UERITH, 2ol HE uhst 3ol
Az AEE2 oS FdsE Aoz el
o} gt & 35 Bt uiekd A &= E
3R] e AlBE o 8% DOCH siale &7
Eqto] w]A o o5 HFE WA 2EHYE A
X A BE o 50%9) DOCH sFste f7]1%0] 1)
Y& 1 og] AAEAL oY F AN LEAY
H2lzo] mRa FE7F Y Eo] Ao &
o) TR WBAHALS AlALE

p il

)i

-

.%q.



2GFAN 25 £F F4H (AHS)Y 2EAejd iy 45 459

35 OFEXI N - & HAZ9 TxH s} (34%)°) MlEte 51%2 Z7betgich. SaAy 2

42871 gste t2RANLE 4N 2EA

&N A - o B Tz EA WH3E g A(17%)° vsld 32%2 Fviskdrct. oizgt

golsty] 9stel BC-NMR 2412 *al*lff}ﬁiil 1 Adte L&A ot DA F4A] 4F

ANE Fig. 9¢] Yt e&xel A(Fi 3, Bdjdez FUsls, st2RHL Fo} FF

9(a))3 2EHE F(Fig. 9(b))o} Fojn ¥4 st QEEHHA L3W7E Gl AE Gt FF
2] B0- NMR 2HEZL 2ERA(0~105 ppm) & P22 APHALE Yepdc S0

WHEEEERA (105~ 165 ppm), 7HEEAT2(165~
180ppm) FelA W& saRFe Byt P ¥c-

NMR 2=# e g)axrlel BFE Sl 342 4. 2 &

Bate] 7z B4 Wl g AFHA FEE

AR 3 ARE Table 20 AAFAG. &z B AToaE £ 471829 BEAQ 24

F By SgEsg e e 49%00M 17% o oZ&Mal BE4L AESY skl 495 A

2 ZrAaE e} whde) AEagEe e &AM A 229 22 Baae gaos HHo 9ENe =
ng dHsgden & %E]"ﬂ ne FIAE Faod

(a)

sttt 01”4 A¥E gokslm v 2o
1) A%%F9 DOC FEEX¥ 1~3 nmg/LelH,
AHSS) $EE 0.2~0.8 mg/LE DOC 3%
(b) o] o 20~30%°]Ith. AHS % HA= % 15~
95%. FAE o 75~85%% TFAHE 303
Wb}

" W‘/WWM 2) ARl pHE VEAIRY 2EAAE @ 2
N W S} pH 7-10 MM %€ DOC R F%=

Zage BRon 53], &% pH ool A 7H3

R 2 AALEE BT
Chemical Shift (ppm) 3) 2oz 2R RN H7igt ghito] 2ol o gk
Fig. 9. *C-NMR spectra of AHS extracted &z 2le 487 g wgo] AAE A
from Soyang Lake (a) unozonized S E3ae 2R AA HTE 10~20% &
AHS, (b) ozonized AHS. A= Wb DoCY AlA= oF 30% o4l

Table 2. The relative intensities of various carbons ir the AHS determined by B¥C NMR
spectroscopy

C:iliph.ilic C,irrmm tic Ccal boxyl C"“'“ natic
AHS
(0~90 ppm) (110~160 ppm) (160~190 ppm) Coatiphatic
Unozonized 34 £ 3 49 + 4 17 = 1 1.44
Ozonized 51 £ 5 17 £ 2 32 £ 3 0.33

* The values were measured with an area meter using a video screen and normalized at 100%
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