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Characteristics of Sulfides Distribution and Formation in the Sediments of
Seonakdong River
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Abstract

The sediment samples were collected from Seonakdong River and were analyzed for sulfide species such Acid Volatile Sulfide(AVS)
and Elemental Sulfur(ES) and Chromium Reducible Sulfide(CRS). Then characteristics of the formation of sulfide species were
investigated for six selected samples. Finally the relationship between environmental factors and sulfate reducing rate(SRR) was
investigated using two selected samples. Concentrations of AVS and CRS were relatively high, which suggests that organics input
to the sediments has been continued until recently and that potential of heavy metals leaching from the sediments is low. SRR
in the sediments was closely related to fraction of fine particles(silt+clay) and also to dissolved organic carbon content of the
sediment(DOCsed). The dependences of environmental factors such as organic content, temperature, sulfate concentration on
the SRR was relatively strong in the selected experiments conducted with the samples from Noksan gate and Daejeo gate samples.
The environmental factor dependencies were stronger in the Noksan gate samples than in the Daejeo gate samples, which is

probably due to higher surface area of the Noksan gate sediments.

Key words : Seonakdong river, sediment, sulfides, sulfate reducing bacteria, sulfate reduction rate

FHO : MUSZ, EXE, HsIE, B BT, BN RS

M4 9T 30 D A A dEgE 54 AEA F TGS vFeRR & e T
O 7 A9t skl YIRS UGt AR SJE 4 o, 7o W a7t 7] wiEel] o) dide] Hef
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19 3 o9 7|7k Eer AAwo] Qo] AFdsgo] A (carbonate), #H—43t AkslE (hydrous Fe—Mn oxides),
oFall A 3L Q1= Aot oldF 7, 2007). A5 H4 715 (organic), &3 (sulfides) ¥ &2 2 Agsl] )
B2 olggh YRlo = Qlal Bf shdRT; AUl o® & ol ofg] 714 HeYE & 2 FH(Whiteley et al.,
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a1 Q7] wiel] el WA AR E ARl A7 AdElE
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2.1.2. SRB(Sulfate Reducing Bacteria)
A3of| ARE-3 SRBY M EQF m]AlE A3 9] SRB
Hj 2| 2} FARA] SR E)delA] AF S SFrEUAE oS
STk wiA| 2] 34 F-2 Table 1o VR 3L 2248t

Table 1. Composition of SRB medium

Ingredients Concentration(g/L)
KHoPO, 050
NH,Cl 1.0
NazSOq4 45
CaClp-6H0 0.060
MgSQOs- 7HO 0.060
CsHsNaOs 6.0
Yeast extract 1.0
FeSO4- 7H0 0.0040
CsHsO7Nag - 2H,0 0.30
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Fig. 1. Sampling points in Seonakdong River.

HiX]= 121°ColA 15387 71 dtetal pH 7.2~7.42 = Table 2. Composition of synthetic surface water
A% F Np gas® T3 AHESglom, SRB= 25T Components Concentration(mg/L)
QhaollA F71H 0= Ao SHATHREH &, 2006). Na' 116
) ca™ 704
2.1.3. 218 SFE$(Synthetic Surface Water) M 9,60
}1‘:}%70]— %]_‘?—2] 101—7]7]' Eﬂoﬂ T’q"‘E‘ }\LEJ- Eﬂi;‘(j_] o ""'ﬂ] K*‘ 674
AE Bty A3 APdE =ol7] A8 Ads 7J°ﬂ"1 Co& 400
AF S AFE A T ujSesk 219 Q1Y sRTE Al SO& 720
4 .
shdtk 1FsHge] T34 ofele] Table 29} 2t} HCOs 416
) cr 467
22, AT dh CeHi20s (Organic matter) 20.0
22.1. AVS MM Alg
As7dollA 2 6A-S AAste] SRBE Aol weh
s FAAA T4 SHEE W e 9 222 st g skolX} gislof| w2 AVS MM EM TE
S sk AVSE A BAS Tlelslr] st AES sl HAE Ul AR AVSE A5E, HE 53 22 &
Z= (e}

T}, 40 ml. amber viale] B4% 3 g3} SRB 1 mL2 FUF 2l a] 2Ja) Ak} Hall D A9 Al Qo
AL B 1 B00] AR S e F WS o, AdA0% AVSS Al A6 Aol 359 71

RQHS/L : 1/10). tiza- 919} FUst 21 0% SRBE sAo] oAl Bvk VA ® HAE W 5o o
FRlekA ¢ AFE Ttk BE AlsE pH 7.2~ 3} AEE vlesly] el AVSZE AkskE A o 3 A8
745 AP 129 F<F 42 25TollA vjekA A A& iz 54E kst I a7 gtk AVS A4 Al GEks v
AH AL 0,1, 2, 4, 6, 8, 10, 124 sglon F1 T 9F B PERIAEE 25, pH, HAES] 7]E 55
AEE o] gsto] EAEHITh SO FEE AAsigieh 01?2103 & AMYE7de] et
sHTE ti3Eshes 2A41%Q1 tiAgE A SHAE 2130
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F2A] o] X tjaliA] 7 Wsle) i AVS A 53
glotsl A} 819l 2%+ water bath®} incubator - ©]
gato] A8 7| EEE glucoseS o] &alglom,
A8 A HH= aiket § ARSIk pHE KHyPO,,
NaH2PO4'2H20, KH2P04, NaH2PO4'2H20, N32C03,
NaHCOs, Na2COs, NaHCO3 52] buffer &40 2 243}
Atk SO,* FE NapS0s 9 MgSOs 5 olg-8tef 43}
G} s A3 A 23 91y 39 (synthetic surface
water) & ©]-23F3itt.

23, 2A] g
2.3.1. ES(Elemental Sulfur)

HAE U £A5= ES, AVS, CRS #2412 ¢8| o}
Fig. 29} 22 A& o]gsle] AHA 0w FE3150H ES
%% 98 dichloromethane 40 mLZ round bottle
flaskel] ¥ 1057k Ny gasZ 100 cm?/min®] 80 2
T3 & HAE 3 g 2X2-in parafilm(American
National Can, Greenwich) &2 AFx2] 2FehS- B} O WA
round bottle flaskell 93+ ¥ N, gasS 40 cm’/min 5%
o7 FYap WAtk FE9 ES = 0.5 N NaOHE-!
40 mL7} £33 7t trapell MDR(mixed 1 Mmine
reagent) £ 5 mLE F%Y3st 50 mL volumetric
flaskell &3] & FAMA SRTE AL 3G
(spectrophotometer) & ©]83t%] 670nmelA FH=E
A5t I AlgE AVS B4 98] AREIY
(Bruchert and Pratt, 1996).

N, gas

Magnetic strirrer

Fig. 2. Apparatus for Sulfur determination.
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2.32. AVS(Acid Volatile Sulfide)
ES ¥4 & Z& Algo] 100 mLe) &ro]2<(deionized
water) & round bottle flask®] ¥ 6 N HCIS 20 mL
F9 & flask septume =3l 30% FE N, gas(20

t}(Allen et al., 1993).

2.3.3. CRS(Chromium Reducible Sulfide)

AVS #4 & 7<= A5 6 N HCl €9 20 mL9} 1
M Cr®" € (in 1 N HCD 40mLE F¢J3te] N gas 20
cm’/min®] 07 3087 3} Tl walkshHEA
FE3U L ES AT 5 WS o] 88tke] 418K

t}(Jorgensen, 1977).

234. E[H22| 8= RI|EA(DOC)
A& el &A45k= DOC #4712 S8l A5 100 g&
2000 mL £52] H]A | Wi o] 24 (deionized water)

1000 mLE A¥ & magnetic stirrerE ©]-83ko] 450

rpmo.E WHIAIATE 2417 7HAC R ARE AF st
0.45 #m GF/C AJ¥AZ2 A7gt o A4S TOC F471&
o]-g-alo] FA3t}(Koelmans et al., 2003; Aguilar et
al, 2005). DOC #49] A=dE grab] fl8) 42
33] RbE FEEiglon, AR S Ffek ks HE S
o5 A7gskalch
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Fig. 3. Sulfur species(ES, AVS, CRS) concentrations in the sediments of Seonakdong River.
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3.12. AVS(Acid Volatile Sulfide) s &3

A9G57 B4 5 AVS 2447 Fig. 39] bel 2tk
3} 5 (2007)¢] Rargt Y7t EAEU AVS F=9) vla
3 & A AGEd o] A-elA GEeA w2
EEE B A, DA A vSSAY tha w2
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Hel Ro7 yehdth 1Ela =9 Ruy S0 3 F
AEY EAsH= AVS 55 (Prica et al, 2008; Fang et
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MG HAEY EA18H= CRS 44 7+= ¢} Fig.
39 co} A} 7 A FEE A= vl B
o, giiEe] A He] AVS & Hihs =2
oJA¥ CRS?| FL7t & Al AVS7E A%
2 QW 713 5]F HAmo] Mg HAS Ths
wjiEolch AVSeF CRS2] A7 vlws) & 439 A
H| A HZ7EA 2 A ARD f7]= frido] Al
Ao ® setsl & 4 qlvk 12]a CRSE Al
3= AVS ®isle] v)shd mjnjst FEo)H, A8 A
A A = AOFE UERsiTE

Fn
g
Hl

¢

K

¥
;
il

kr
]

i
P
=
Rl

o

[
ox

offt ki
N

1L
ol

o2 mx F%
o I

o & o rlo

32 M52 2 XEW AVS MY 54
321, AlZtol| 2 AVS MA
HABY AVSE 2ARE A3} U OE FE BES
Bel AR, FEH &7, DAL, FFL FAE S,

A A St oz ARt wE AVS A SAE
2~

400

(b) Control

300

L e I war
200 °

Conc.(umol/g)

100

L] 2 4 6 8 10 12 14

Time(day)

Fig. 4. Characteristics of AVS formation of in the sediment samples from Seonakdong River.
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A AR AVS 45492 o1l Fig. 49 (@°lM = TR Al S-S 24T Ay AE A AR vl
T Itk tlET 0 2= SRBE T8k 982 Sk AR g 0w yepgon, oledt Ayl Adder SRBE
= AHEskglor ol Fig. 49| (b)ell Wehd kel o] FUT HiGA RS o] 8 AHo] A AVS xS
AA71EE AVS] B7do] A2l YehtA] ot vl g wkgstal 3lae ovldith
322 HTAIRQ HiARO| AVS MMEF vl 323, SRR} & Y skelxteto| AzhM
A2 wjeFet Al52] SRR(Sulfate Reducing Rate) SRBel| 98t SRRE] A QR0 2= f7E 5%, =%,
gk A AVS 3% @ ARl o] AVS F5E Bl pH, SO #%, 4% 74 Bol 9low, o3t QI 5
31 Fig. 59} o] UehiSIth SRR gk 7] AVS 3% #F71% &% (D0Csed, CODsea), HH=2] YA, 5T
o] dd o ks ks AAsto Ve7E Akt SO, FEske] AReA ] tiet a)A s nAK o= o
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Fig. 5. AVS formation characteristics in the incubated samples and in the field samples.
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AR Sl A 3|9 WS o] 835k o} Fig. 6=
ol i ) (Vichkovitten and Holmer, 2005).
SRR} Bl A& 1779 AaAdAE HES A7 HESLe]
AiAlE Wkot PP (HEAHE) v B 349
Qlz}ol] Hlal 7 YERFTHR =0.85). o] SRB B 7]
o] AERTR=: AE go] X 7% 9SS HojFErh
E 48U $71% % DOCsea®} CODsea®] 4371 R” 3
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Fig. 6. Correlation between environmental factors(grain size distribution, DOCsed, CODsed, SO42-) and SRR(sulfate reduction rate) in

the tests with the six selected field samples.
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Table 3. Correlation between environmental factors and SRR(sulfate reduction rate) in the tests with Daejeo gate and Noksan gate

samples.
Daejeo gate Noksan gate
Factors
R slope Ry slope
Organic matter conc.(mg/kg) 0.9749 0.0029 0.9461 0.0062
Temperature 09119 0.0065 0.9231 0.0080
Sulfate conc.(mg/L) 0.7091 0.0004 0.9082 0.0009
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