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Abstract

Environmental quality regulations are used to establish the maximum
permissible concentrations of heavy metals before a site can be deemed to be
polluted or contaminated. This paper compares the results obtained by 0.1N HCI
extraction and acid extraction method(HNO3+HCIOs+HCI). The leaching efficiency
of 0.IN HCI extraction is directly proportional to the final pH of leachate, due to
the different solubilities of the heavy metals at different pH values. The severe
differences between 0.1N HCl-extractable and total metal contents result mainly
from the buffering effect of carbonates, present in sediment samples.

Application of sequential extraction experiments to some sediments collected
from gully pot in Seoul illustrates a much stronger scavenging effect by Fe-
and Mn-hydroxides, carbonates and organic phases. As deduced from both
sequential extraction and leaching experiments, the relative mobility of heavy
metals is found to be: Mn>Zn>>Co>Cd>>Cu>Pb>Cr>Fe, in spite of large
differences in heavy metal content and localization.

Changes in the physicochemical environments(such as acidification) caused by
a traffic accident may result in the severe environmental pollution of heavy
metals of surrounding area(surface water and rivers).
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kg F Ut a2 EE I s AR & FFE ol&slyg AAYE I
pHoll @& £&80] HaEE ZAAL =2 g 238 5(1999)V¢] 0.IN

A &=y, A2 2 SALH T dA WS vu Ao 9siE, 01N
Gdoll A3 EEd TFL AL} Sd&Hol o &Ed FFEH ARHAE
gla T3] YREwol $2HATT AT %3], L1987 HEEFAL
BFrjot SHAEHES AR AT AN T8 2EE HIAA EGTAHA
e &£E88 AR A% 01N gards 03N Eate] o a#Hojgta 319
o 2Ey, o] A¥ME EY pHY 8548 A AF pHE e et ol &5
4% T pHY 12 FAHAEA FEHAA Ut

B AT 53L& Mg =2 HEdol(gully pot)olld AHAET FEHAE
S ddeE EEAAERS 0IN g4 A& (HNOs+HCIO+HCDE o] &3
MAE e vust, EY pHt, E49 BA93E o] EGTZAE Y
g8 £&8 FTFSE Fo MAE IS HrhetnA o =9, A3y’
o] &35t EYF FAAFEHE FUHAE ZAS AFHAZAA dojve 4 v
FaEdag AAQl o]F E(relative mobility)& FHE ke o Sl

2. stete Y

2.1 233

2 dATE Hs) FAo AR EH AEE MEA EEWH STEHAE FAA BY
B9 Fefo] ¥l w2 ARE 73/t EGTAAEHTL vlwEy] g A
B AHESI Y2 HNO;, HCLO4, HCIE ©] 83 &34HE o] &3 .

2.2 Sequential Extraction Method

A5 e 554 % ARoAL T3

b

o Aztetd EAGEE vl s,
FE5949 4NE mobilityE #FHaA A SdFHHEAR 1
of AAE AR blank samplesE 48 RASGFIAY. AR B4}
F2o) 93 FF] eaAEde & 10-15% A o
2.3 TCLP (Toxicity Characteristic Leaching Procedure) test

HOAcE ©|&3l solutionl®} 28 pH7} Z+7} 493+0.056 2 2.83+0.057} = A
gty TCLP testd o]l £&o] A}89 solutions AsL7] 9%k oujdge& AAES
solution 13} solution 25 ZA %} 95mm ©l3te YEE ZE AR 100gE v ¥
4|3 solution 1 Z& 29 1:209 v &2 &§3led 18h*+2h &< 30X 2rpmo 2
ks, wekE 0.7um o 3-8 X (Millipore YT 30142 HW)Z o %3k},
24 49717

BtrE A g FF4£%EFL ICP-AES(Perkin-Elmer Optima 3000XL)E o] &3}
fom EMzAL RF Power 1300watt, Plasma Flow 15L/min, Coolant Flow
0.5L/min, Nebulizer Flow 0.8L/min o]ttt HAHES Fet42dada {rgLdHF2
LECO CS225%2 ZAatlon {f7Igagzde Ags F2 4oz Agsiy gt
FFES AAT F EAAY. AR FETY ZEES 4317 &) PHILIPS
X'PERT MPD Diffractometer(CuK a; 40KV, 25mA)Z o] &34 th
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s HHEe) 3us BEe PF 843%0lt FTN AAD 5 HABY

Frles FEHS 242%-16.35%= AL =4 dEwon HAF 810%°lth 1 o
o2 oAz MHE AR FUIes FFo] HI 617%(1.87-874%)2 £
TETY A% Ao FASIHRET 558%). ol ILFd 4F 87 %
7l g 2erjelA 7]Qld vﬂ”z‘ HEQ Aoz #AGHY o]fox Eol
opo] 711E Ao AAY =FTM AMHE st HAES FUIeA FF
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33 EFFAAYAY AR wAH 22 PP v
sgEaAEEel B2 5 3AANRE 0IN 94XdE © 9 AT pHE
9% 2% pH 12 §A% AEs 98 on, HEpH &S 204-9560] 2 H¥F
5949tk W, EXFAY] WE HAAHAY AT pH &% AR soil pH %
3

i

o A@BAE vnd AP G FAI AU
9o A EXTAAEYe Az wHoz 83y ZFLPAL Az &
TESEES Blasty] A8 &3 22 &Z 0 (eaching ratio)E AtstAH
=

H]
4 %] (leaching ratios) = ([Mloin He/[Mlacig digestion X 100%6)

Table 1. Extraction percentage([Mloin ne/[Mlacid digesion X 100%6) of heavy metals
dissolved in the 0.1N HCI extraction

Cd Co Cr Cu Pb Zn Fe Mn
Range 0.00-33.91]0.04-29.12[0.00-29.12|0.02-26.42|0.00-23.90{0.01-48.45| 0.00-4.35 |0.01-42.97

Mean 5.92 7.56 0.13 1.90 0.96 12.31 0.45 18.27

EGEAAEYY AAe Wi g3 g & &E2HE daE Mnd Zno®
AR Yol vlwstH HHE Ao 7—}7—} 18.27%9} 12.31%7}+ %%E] At ez &
° o} Cde g HEae §&d 39 Z+zF 756%% 5.92%7}F
Aot B Cud &&Hd|& 1.9OA 132, 7FE &F0] & &=HE Y94E Pb,
2 7t o) 096%, 0.13% ¥ 0.45%7} & &5 9], ]

2 939 HF pH ol F712 A ESGTAANTEHY AXg HHd o3

flo

EFTANGR) AAY Pyel g §28 vFdad ¥



FA AEAN} AFE 5+ Jd= ¢ (bioavailability) 2 2 °LE:1?<1 a1
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34 vjFAL9] AdAQ olFA
D P S5 &4 3

Pbe F2 A 3Eo] &35 FIUNAA Pb g3 33%), 2atd3E23 &
B = FIAA Pb 839 31%) 2 f718/83 %229 FIV(HA Pb ke 21%)
oM F2 HEHJSY, o] A fractions®] & A Pb =Y 85%E A3k
o Zn& FIAA Znd 3ol 59%)3 Fubx e o] 71y 3, I oo 2 FIII
(AA Zn &9 29%)olth. Cur F2 FIV(AA Cu &9 60%)el +urs] 1, FII
(AA Cu g9l 19%) 4 FHICHA Cu 39 14%)E =235t CdE FV(AA
Cd &% 52%)oA 714 we do] HEHAD FV 9oz Cde ukste =
83 9L st A2 FIHIAA Cd &% 21%)7 FU(AA Cd &332 15%)e] ).
FV(AA Cr gaFel 53%)7F Creol &ute] 3% 9&8 &1, FIVyY Flls= 7tz
AA Cr &9 18%} 22%0°lth. Co= FVellA A A shako] 379%7F AE o 4
FBEC] Cog vtete 7HF T8 988 sta Aok e ANz, o] 9
FII(AA Co &9 22%), FII(AA Co ¥FH9 23%) % FIV (HA Co T
16%)ll A A e Bl &2 A H A

Harrison et al. (1981)2 ARt oz A&HFEH o FE2TA &Ad gt 54
9] mobility7t #4201 P asirg dHEFE AH4E 2AE 3E 9s5H

2t} Mn>Zn>Cd>Cu>Pb>Co>Cr>Fe.

2) TCLP (Toxicity Characteristic Leaching Procedure) test Z 3}

AgA7 TCLPY w4 #S 2343 F5&5d4ce gdd. 28y, TCLPe
AE Y94 v ofYARE FEHAZ 24" Mn# Znd €& oi¢ 8T
FEoE 247y AATHFY Hit 3159 3063%7F FEHJUL £ CdY Cux
Bt 495% 4.63%7F &=l ZnT Mn G202 mobility’t S Y4AZR
At o] AE QY F A8 2ol AL o] HiEwold FY=
- %%é—iﬂ £Zo] vjg FHE FEA 22 F£x Jrke AE AAEH. 01N
A AR §Ev 4 AEKEFE @401]’\15 ole} FAISH A#E BY. A,
mobility 7} 7Hd W& Q4= Fest Pbolw Z4zy HE 1.09%2 0.03%7F &3 = At
(Table 2).
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Table 2. Metal leachability of sediments from gully pot using TCLP tests.

Mn (%) Fe (%6) Cu (%) Zn (%)  Cd (%) Pb (%)
range 9.20-43.32  0.00-4.59 0.01-17.50 4.36-49.32 0.74-19.38 0.00-0.20
mean 31.50 1.09 4.63 30.63 495 0.03




4. 8% R AE
1. EFEAANE Y wel 2% 7374 ANBE Hs 5 JF =
opH 2 2.04-956(F T 594)°19, A=29 soil pH g3 FHo] U

2 EFFANYEY AR PHoD §2Y FITSUFL A=Y F IS
9] #FA013%ANA Ho1231% o] §=HUT : MnF Zn7t B 747 1827% <
12.31%, Co¢t Cde Z+zt 756%%F 5.92%, Cu, Pb, @ Crve ZZ} 1.90%, 0.96%<}
013%7h §&Hol ols it We) AF pH gl 3718 F9 EFFHAYY
S AR W AT g NS WY S0z WART. ol AATA B
B SAAFECEAADS $FAY HEolt

AY d&EFE ATFEAE FTHEHE, A E2HY SIFEHAYE
& AS, FAY AEA s HFHE F = 449 A
A Qe o] FAE Mn>Zn>>Co>Cd>>Cu>Pb>Cr>Feol t}.

5 AYAE A3, srEAE 29% Mn, Zn, Cd, Cu® £&& vj$ ¢zig o
3 FFoln, FAY E83Ed WE(pH ) uwet ol Y4 AR Eo] &35
o AEF L HAES 29N AR dAd

AMA}

E d3s 33T EAH 7| A(1999-2-131-001-3)8) X ¥o.2 FPHAUL.
FaEd

1. 23 93], o]AA, o|HF U FU EYFTHAHUT T35 4 AAe

2 IERY FARG NAD, A2s4FEdY} wHFI =R A ), PP
3-29, (1999)

£438, AAH, T84 248 £EA8H MAE A% A, oegEY B
Workshop, pp. 133-147, (1998)

3. Tessier, A., Campell, P.G.C. and Bisson, M. Sequential Extraction Procedure
for the Speciation of Particulate Trace Metals. Anal Chem., v. 51, pp. 844-851,
(1979)
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Fig. 1. Results of correlation analysis between final pH and metal leaching
ratios.
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