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To understand the geochemical processes in the Han River Estuary, distributions and behaviors of nutrients, dis-
solved organic matters, and uranium were investigated and analyzed during estuarine tidal mixing in June 2000 and
February 2001. The distribution of inorganic nutrients showed very dynamic distributional patterns implying an
apparent nitrification process and a concave non-conservative mixing along the salinity gradient. Dissolved organic
carbon was high in the upstream region and decreased sharply in the low salinity region of around 5 psu. The 3-
D fluorescence characteristic of dissolved organic matter showed two distinct fluorophores in the study area. Biom-
acromolecules originated mainly from the indigenous biochemical processes and geomacromolecules from ter-
restrial humic materials. In the study area, the distribution of geomacromolecule showed a concave non-conservative
property along the salinity gradient presumably due to the flocculation and removal processes in the estuary. Mean-
while, distribution of the dissolved uranium, mainly in the form of stable uranium carbonate complex, also showed
a concave non-conservative property along the salinity gradient in the Han River Estuary. From this study, the
removal rate of dissolved uranium in the Han River Estuary was estimated to be about 7.1 ton per year.
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2001). &F FI|9YEFE T2 SYIHL2RE X5 EH
8}2}-8-(geochemical weathering process)oll &3l S 5
Fo 2 FUHIE AR P71 8 fUYe
T 9 AbEHe] 2 - H, Agals 59 FYol k=
202 UHA UTHPark er al., 2000). T Agkalo o] A=) 58}
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ol Z7HrE a2 s=rt FUkke AL® d#EA 53 (Turekian
and Chan, 1971; Anderson, 1982), A+<1 4= )| 4= uranyl carbonate
(UOy(COx:") FEIE 714 g3 el 2 &AL Jch(Park ef
al, 2002). H< £F 2T EY Aol 7159 AQE AGoiA H]
HEXN EAS Holu B3] QA7 dddl 7|5dAa 88 5
g A A o) EAGE d7drE 289 vl 3tk(Moore,
1992, Swarzenski et al., 1995, Park er al., 2002). 123} | A 7]
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Niskin water sampler2 ARE AF A AFE A5 A
N(10% Ultra Clean)?} GAH10% HCDOZ *z]¥ HDPE A&
H(NALGEN) ¥& % 20°C oltoll M W& Baso] dg4d=z
&7 & AT 93 722 #4llA Conductivity/salinity
meter(YSI30)E ©]-§3ted &A1, F40l2 F%+ pH
meter(ORION 920A)2 o|4-5}] 43} om, £& 4= DO
meter(YSI 57)8 o}&-3ld 43t 458 £7] 4YAF =
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Fig. 1. Sampling stations in the study area (% represents mooring
station). )

Aol gR ol dAE Solorzano(1969), LE| 2 7L 9}o] §& F
7} YF A= Parsons et al.(1984)2] 3ol w2} spectrophotometer
£ olgste A48t 88 f71¥ 4= GF/F 344 (Whatman,
0.7 um)E <3} & Sugimura and Suzuki(1988)7t A+ HTCO
(high-temperature catalytic oxidation)/NDIR(non-dispersive infrared
gas analysis)®] WH S 2 TOC-5000A(Shimadzu)®] auto sampler
£ o]&std FAHsIUom, £ FH FUIEL 50% HeEH
100% ¥ 93] F%&% moderately hydrophobic fraction3}
hydrophobic fraction2] ZFzbe] 283k 83548 vlofaly] 93}
o] spectrofluorophotometer(Shimadzu, RF-5301PC)Z. excitation/
emission ¥E53& 235190t

| $2hr2 pH 258 YISt A17) H, 9249 C-18 Sep-Pak
cartridge(Waters)oll 53}A1Z] = Sep-Pak cartridgeol] &2r¢ 8
S-S 10 ml9) 100% ACN(Merck)2Z 32313}, o| %A F
298 NEE A71ES AA7] 98] 424H65% HNO;, Merck)
HWar, oF 120°C9] hot plateHolld] SN F, 1% Fatez
A7 T2 ICP-MS(Elan 6100)%2 #4313t}
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a7 A 71 el 20009 A F2 BEE 20.8-26.2°CY]
WE A (Fig. 2), 2001 FA19] 2 HEE 1.6-8.5CY ¥
A5 BATHFig. 3). THH G EFE 20003 A= 0.1 -18.1
psu(@7d el A 71pdrix o) B2y HeE 29, 20014
EACNE 0.031.6 psud] HYE EATH 37} FA QB EX
EAL VR g REE skde] ASAT gt 71 sl ab
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Fig. 2. Horizontal distribution of temperature, pH and DO-s in the
study area (June, 2000).

(Fig. 2), 20013 54 p

H 2¥+= 6.93-8.239] H9E 2 HFig.
3). B FEe e B

A7 AHorM= & pHZL A=
FElg oo ARBAE Roledl, B diarol] Y] alkalinity
7t F7] wiiel] W BEXE Ho|I 9lof, B@olA] WAL 34
Al B2 H¥EAQA pH X S i@l%ﬁ U drH o2 3
& BZ2] pHE 7.8-8.30] 1, F3do] Edst X Holx= e
CO, 489 wetr| F7lehs B8 Hole 322 484 it
(Millero and Sohn, 1992). & Ak E3le= 20009 Mol
38.27-102.64%2 WS i&iz(Flg. 2), 20014 FAIS= 79.12
-130.13%2] HAE HAtHFig. 3). =AY A, 37 AFA QA
sHFHEIE 2t o] oA Bl E4 A IR {7
E9 §Y0] F7hte @ £ Atk ¥3lE £AE e 9
= 9, 3 Vgl e 2R 2siA gis =3 &
gto] o]FolA B4 T2 £F Ak S vERY I Qlo], AA|
o R S84 T3l o FRT|AE Hol3 gt

EE FV| SR 2 Y

@ FAlel JoA ERYol-d Aol E¥ = 20008 dHAlE
2.2-417.5 uMe| BE Kol 2001 A= 0.8-227.6 uM2)
HOE HA=H (Fig. 4), dRYoHEA B 37} A7 9ol
A 2349 pMe] HHE BRI, SR AFe E9e Ay

Fig. 3. Horizontal distribution of temperature, pH and DO-s in the
study area (February 2001).
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Fig. 4. Ammonia distribution along the salinity gradient in the Han
River estuary.
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Fig. 5. Nitrite distribution along the salinity gradient in the Han
River estuary.
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Fig. 6. Nitrate distribution along the salinity gradient in the Han
River estuary.
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o dru oM A4 YeRtL UthFig. 6). MR s
o 5 psu ©l8te] ¥ 71F9 RN grYeh-Faret At
A7 d gol Uehle Rog Hol Ailst #go] vlawd ¥
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elakole 20008 HAldlE 1.5-9.9 pM2) & Ho|i, 2001
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Fig. 7. Phosphate distribution along the salinity gradient in the Han
River estuary.
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Azt ot & Apgae 71599 Fett #4257 §le
1} AkslgkA o) A Q1Akglo] Fe*o} ZalHE(FePO)UAE A6
o A AAFE A5 3o} A% B} JAFA A7 Be
& Ao gzbart. I FAbAaE 20009 Sl 0.2-1.4 uM
°] W91E Ko, 2001d FANE 13.6-50.9 uMe] H9E B
O A tAE vRd AEEgAarEe] I S 8 5
ALl AL 1.4uM ol5te] e T2 Holn LA AYIF
GAPH) B REHQ AANE BAT 28y FAldle A7he
oo e AEST Agor FETuld tste BEH B
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Fig. 8. Distribution of nitrogenous nutrients and DO-saturation along the salinity gradient in Jeonryuri (June, 2000).

Table 1. Result of mooring observation at Jeonryuri station located
at downstream of Han River (June, 2000)

Time Salinity DO-S Ammonia Nitrite Nitrate
(psu) (%) (M) (M) (1M)
7:40 0.2 7.51 79.0 217.5 12.7 97.6
8:40 0.3 7.06  66.6 98.2 354 167.7
9:40 1.1 7.11 38.3 49.0 530.1
10:40 1.7 7.14  56.2 14.5 48.7
11:40 1.6 7.11 44.7 152.8
12:40 14 7.02 436 294 47.6 199.3
13:40 1.2 7.14 449 354 49.8
14:40 0.6 7.04 473 493 45.5 548.1
15:40 03 7.10 665 91.9 40.0 173.5
16:40 0.2 7.13 82.1 106.8 28.0 123.1
17:40 0.2 7.25 91.4 130.2 233 128.8
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&FRs e Holx ot FAdE 2Est ol FHEA
EAUTHFig. 10). ol thst QA& A= AT oA duky
o2 {189 Ay} @] dojuA|NE FAdE f71% bt
27} yold ¥ o]} 15 psult-e] FEUe] FHOoREE n
Je] 8 fU1eE fYdYe] EAlelke AR B 4 . 34
F7182] #5452 3319 gt B4 A3} Exasomm/FEMasoams EXs30a/
Emgon2lA H 34718 Yeille 7 7 S40E 78 H
o] A =l (Park ef al., 1995), Exosom/Emsionso1A ] BFA7152
ZHe= E2E A7 {7122 (BM, Biomacromolecule), Exssonm/
EmuonclA ol 341718 zhe B2E A7AY §7182(GM,
Geomacromolecule)® 7231t} YRty o2 AAY §71 82L&
= fF71ekrst 22 AATIAE HolH, FES0 AE Ui}
Ho 2R 714" AAY F7EZL vAE B3 &5l ¢
) HajE T setE o B8As © Fio] H3wee A X
FAN $7182 2 Agde Ao g Yz At (Chen and Bada,
1992; Park er al., 1995). HAZ AFAN F7|E242 HEH E
& Bolw, olo wet 8- 71499 humic substancess 715%
s A9k SolM] FHFAAE S 0§57 lrk(Lanne and Kramer,
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Fig. 9. Distribution of BM and GM along the salinity gradient in the
Han River estuary.
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Fig. 10. Distribution of dissolved organic carbon along the salinity
gradient in the Han River estuary.

1990). 2 dAFolM /7152 ¥35Y 228 29 A+AY
F1EZ(GM)E GEo] Z7IE5E P37 7 Thdhe AdS
HoJF rk(Fig. 9). THIEE AL AP &7 Aol A
AHAFE ¥nd & A7AR F7IEAGMY 347 &
EE Hol7 o] AFAY #7122 o] 8471 humic substance
el Aoz A} HH AAY F71E22 10-15 psudllA] Tha
Z71slg e ol o] Aol Fs slgvt THE AFeR
AEAL FFo] gtslr] e s Algdrt, E3 XFAY F#
71&4do] 10 psuelstel &7 7jddo #4738 7Haidshe BES

BT R o] AdolM 23, HP3 B Faugo

olo

e

w5} _ 201

oy} WEe 2 AlEHT AFAYW F71EEGM)Y it
AAY $71 22 BM)o] BAEE 2air o]&E T Fe {7
g5Eo] AEFAEE AX 284U FHE EAshe vk ¢
A3l 3}5H2<) humic substance® LA 9low 1 AA 7]4e]
Za% A4 F shis Fg5oA) S8 123 f718% 2s)
& Pga SZAA o AR 4TA AriCoble et al.,
1990; Kicber et al., 1990). whepx] & A-FsFol|A AFAC F
NEAY 2 FULS 37189 A AdFola, AAY
F718Ae] FUde 715 AU AEQART 7]
98 Aoz AzkdT)

N

& ks 2E8d

E Aol 8 ek vEE 98 F7l uEl 2ol &
71s & (Fig. 11), 37} @4 end-membere} €184~ end-member
€ A4 BEHQ] A7 vlwste] B uf, 10 psuel3dt 7 7]
FodM £& ST =7t AASE HREAA A4S B
Frk. olE T SEtE AAH A2 AEF 715G FRoA thE
574 7199 Fe, Ti ¥ 7IE} S EFAA 0] 7|5HA AAH
= 843 fAkeHA YERE AL 9o (Swarzenski er al., 1995), &
T 88440} pHY A 23 ikl B % 7 #Ado] Ao
g o BeEgo) whlsks Aog B v Itk (Toole ef al., 1987;
Windom ez al., 2000). & A5 A3} §7F 7]pedodM GA] §&
A B3P AT, pH EX 94] 7.02-7.149] W BX
€ 2o $EhE AAVE dold & e sHakHE o] 2 Ho
ot B 4 drh(Table 1). o]oll @&t 373 71529 10 psuolst A
FeAe] FETHldA & bl AARGe] vES, 10
psuol ko] GRFulollA vwA REA EAE Z HAFI 9l
thFig. 11). TrE2& A $4714 F9o o A7AY /71
B (GM) Q4at2lo] AAEE ol AFRUd e 7149
oM 8E Sehw AAWEH FARE vehd s A58k A
A 712e] A3 de] EAF 7FsA o] SItkFig. 9, 11). ol &
AL &7} 71 elA EhE A A 71Fte] Akl 7] 23t
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Fig. 11. Distribution of uranium (diamond) and phosphate (circle)
along the salinity gradient in the Han River estuary. Dash line and
solid line denote conservative mixing portion of salinity gradient
above 10 psu.
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