AP FAAGY FAW F4H BN
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HELFL NG EY A2 2 FA%S 2 A7 &F00A 9 vk Rt &

4oz vetdo gAYl tig ARAHH AF FFol EAdte d4F B

HAES ddoz 3t d7E o9 37 FAxAd0 EAsts da

o 7 FFL UJsinz S50 9% ¥ AT AP HAE A A=

FEHAE WY Hae 2F 2 289 EAFHE FF, 29 3

83 g7 Wit wE FA W2 vad 2ge 2HI}E FoF 2ddelt. waA

2 S HRes g 7t FAASAH AU,

A R A3 FAY vLe o A MY A HAHE W vz EAY
d €

£35U4e olga B Had
2. NEAA L HAEY

“ =1
B o7 SAde) SEWA, R U AEWUY 5N AR YT 498 F
A, U7 Sade] £ 2 19999 FARAAY0] ol Foj ¢ HEEe)
FREA 5 67} BAE Aoz Zzte BAATAGNAN BuRde) &4 AR AT
A | Z

F A5 % AREARS FUFY AFE FPHATS AARAG. FAY NEAAE
= o A

A= 20029 499 AASF A5 AAEHES AAFA

AHY AQF MBS AEAA F FoNA F£20]2F=(H), A3 HAH(Eh), 2%,
AZNAEE, g%, £&442(DO)E Orionrle SA720 pH/Ion meter$} portable 290A pH
meter @ Conductivity/ TDS meter Model 1242 ©]-838d ZAH3 P G0l AFEYL2
AASZE Na¢t K&, ICP-AESE o] 839 Mg, Ca Al Si, Cr, Mn, Fe, Cu, Zn, Cd, Ba, Pb
59 e ENIYrr. dF AFsWe Ast silica-based anion-exchange cartridges
(500mg sorbent of 40im particle size and 60-A pore size, )& °] &3 As(IDH As(V)E
228 AAS(Aotomic Absorption spectrometry)E ©]-83}le] hydrated generator ¥4
o7 2439, ol ALEAML DionexAte IC(on Chromatography)s o] &3l F,
Cl, NOz, Br, NOs, PO, SOf 8 #43tgon HCO; & HAAPYPoz 2.

F80]: Hg234), v, 94 3FZF(sequential extraction)
Aggtn FHe 2 FEA A 2EF 8 (chon@snu.ac.kr)
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FEEAE AEE d7FAA A A2F 29 FEE ol &3 T FES 284

& -80 mesh( <180m) Y=Z AAs HHZNA FANRZY vlx o]y 754 E X
AEH7] st HAE A8 didt d43%'H(Sequential Extraction)s 83t HAE
e vjxe] EANFYE ZASIAT B dFolA AL EE A45FEHE AFA 2(2002)40 A4
X823k Keon et al.(2001), Tessier et al.(1979), ¥ Loeppert and Inskeep(1996)¢] 4% &
A3t 2™ Table 19 898ttt A&FE2M S A8 A5UY vlAE HITACHIAMY
75010 Model®] GRAASE A}-83to 434t

Table 1. The chemical extracts of Sequencial extraction for As

step chemical form of As extractant reference
Step 1 Ionically bound As 1M MgCl:(pH 8) Keon et al(2001)
Step 2 Strongly absorbed As 1M NaH;PO4(pH 5) Keon et al (2001)
As coprecipitated with )
Step 3 1M NaOAc(pH 5) Tessier et al.(1979)
carbonates
A recipitated with 0.175M (NH,4)2C20
Step 4 S coprecip 1 ) N Keon et al(2001)
amorphous Fe oxyhydroxides 0.1M HyCy04
A itated with 0.3 M Sodium citrate, L t and
oe an
Step 5 S (.:oprec1p1 ated w1 ] 1M sodium bicarbonate, pbe
crystalline Fe oxyhydroxides Inskeep(1996)

Sodium dithionite

sulfides and remaining .
Step 6 ) ] aqua regia Ure(1995)
recalcitrant As minerals

3. 858N A% R AL
2 a7 g4 38 Y, $5, 53, Y, T¥ L EF 32 A9 AR pHE
SE B 33509 AL Hols AUS L HA5 ARE AYF BE AN T4

r

WA o gZed e Jedilen Eh g4 dRE9 AJ&7F 367-708 mVe] Adge
pH-Ehe] HAWY e BAch A7od 334 B, s R Ak v
Ao e AAbAd i As(IDe] FHFu] 9 Ve 7EANE 2FAse LFLES
Table 2 ol UJetWAct BlsE TYZe] vlart of¢ F3id §& Bon st
AseE §Y, %5 € FEFA AGeAM B s @ AF(HE HE)Y 7EA
Ql 50 ppbE ZAdE AREE YT dFEY EAEE EF As(V)2 EAshd, dF
g AR E 9~95%9 As(IDY =2 HE EHon, 53] s3] A%
o AFFede BF As(IDR EAde A2z Yehu, @9 293 =s doy
A £ Jr2REe §52 A FFe] U1 AF FAHY 2 As(IDE 97

ook Qo
& 4 o 4



A3 % 83299 424l 30 & AL AN Yok

Table 2. Arsenic concentration and other contaminants of mine, stream, and groundwater
samples from the abandoned Au-Ag mine areas.

Dongil Okdong Dongjung Gubong Dogok Hwachon

Mine water 524 04 - 33 - 56.1 2.2 -
Stream water| 09 - 1176 nd. - 502 025 - 10.8 36 - 629 0.1 - 6.0 nd. - 16

Groundwater | 0.9 - 635 0.2 - 689 3 - 154 05 - 101 0.7 - 0.8 05-14
95%(SW)  16-46%(SW) 16-26%(SW)

As(I) ratio | 9%(SW) - 15-1009(SW

S 10 ° 70%(GW)  82%(GW)  2-39%(GW) 6EW)

Other 5 NO3-N,

. S04 7n NOs-N Cd, 7n -

contaminants Pb, Cd, Al

B dFoHe Fojye AAAHQ vie &4 S #UAdt7] Yl vlio 2HE 2
2 A%3ZEAUS A8 2 ATUY A AREAR U9 wae EAYHE 2
Aoeh o d&REEAS F@ wad Sud o 2L WEE ojensy I

=
(stepl), 28 &2 3
2Ad F5astE 2P E(stepd), B2 R [ (stepb) &= FEHARH. A4 AT
A FAXAo A FHAFAE 2ol AHE 1-2719 FAEHHE AZo U d4FF A
o] ulae] ZF gAE &FE Table3® Fig. 19 YA

=
Bl (step2), &8 ZEEel(stepl), B A A HS4HEE A EH el(stepd),
Aok

Table 3. Concentrations(ppm)of As sequentially extracted in sediments from the abandoned
Au-Ag mine areas.(DI:Dongil, OD:Okdong, GB:Gubong. HC:Hwachon, DJ:Dongjung
and DG:Dogok mine)

DI4 DI9 ODI0 ODI1 GB4 GB7 HC6é DJ2 DG3 DG4 DG7

Step 1| 338 036 011 023 040 082 009 008 0.11 0.08 0.13
Step 2§ 4195 221 1.18 216 759 6223 1.56 3417 250 269 224
Step 3| 474 085 009 0.14 089 410 015 664 036 057 0.19
Step 4| 82.74 3846 557 950 4593 13434 16.65 38637 747 621 7.02
Step 5| 685 3285 426 726 970 3047 3.10 5731 450 7.02 9.00
Step 6 | 172.16 102.11 56.51 57.79 63.52 99.56 49.46 468.60 3995 741 920
Total |311.81 176.84 67.73 77.08 128.03 331.52 71.01 953.18 54.89 2399 27.79
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Fig. 1. Partitionings of As sequentially extracted in the abandoned Au-Ag mine areas.
(Refer to the mine names in Table 3)

QEFE AT BEE AR T5HoZ o222 d4F ZFFHY viAE 747 001
~ 108 %, 0.1 ~ 24% = ©%& DA vis) vz & gg 2o iRy 34
B2 A3 F& deE(Step 2)9 vAZ AFANE AGFEl(stepd) L F3E 2 BFAY
(step6)e] BlA&7F v d #& & Yeuigieon 53], $934e FvHAF %y AF
9 FLHEE AZDUS FE5FAAY HAAY FEF) T F9 e FFEAEAN
B(GBDA 22A19 73t FRAFE Y vlavt 15% o4& ZAEY. S&ddH A 3
ZEXREZRE ALEE A 290 AsE F &S AAEE A FFAASE F
gy HAE 82 ~ 405%9 WHE Holn, 53] FEFAI FAHFAAAN 40%0] 49
#e Bon, SEFNE AT AY EE FAXNGY FYEHAEAA 20%014 T
S B FF 299 A3 /eSS 2oFQh #3318 £ AFAAY vaE EdEe §
Fol = FRFAYN =ZFAA 0% HEY] e B vnFH A AHLE 5ol
He gEFAE9 552 ~ 834%Y A v&f wfj¢ ¥ s BYT

l°o
l°m
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