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Abstract

The heavy metal analysis (Cd, Pb, Cu, Cr, Zn, Ni) with various extraction methods was
performed using the certified sample and real soil sample. In case of the certified samples, 10.5~
118% of recovery was showed with various ranges depend on the metal kinds and extraction
methods. Also, the alkali-digestion method was showed the proper results by applying in hexavalent
chromium. In case of real sample, compared to amounts of heavy metals extracted using 0.IN-HCI,
those extracted using acid digestion are higher by 3~24 times in Cu, 1.1~1.5 times in Cd, 2~23
times in Pb, 3~104 times in Zn, 12~101 times in Ni, 30~202 times in Cr. There is no

considerable difference between four acid digestion methods.
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2.1 @7UE 2 8y
1) BEA s A4
AT ARE vindtn 5SS HES] Y AlREHL JE EEAR 25 S A
At EZFEYL vl Environmental Resource Associates(ERS)AIS] A=#E {4 FFAE(Quality
Control Standards)E 73t AF34 )

(2) FANEF AR % AExA
FNEYGLS JHEY, TZAES d3dF LGRS T 3F7E AAsAed, 2 44
e AYEYS AQAs: A AT HFEY FREAEFS dAHY 850 AMY EY
At F EFL FF4249 A4 £ EFoly] BRI o1E 3F EFAM A7 234
S EF F FE5 AP viad Atk £, EGYATH g $4ERE Hastr] s
F% 2m AS FAY AES B3t 150m AE THY Mg F FHRE TR AP A
&3tatt

(3) AT
PAREL EGOPEAZ AR 22
AN, 67}22(Cr'%) 2 £38(Cr) 5 7/ 35

o Jbx

#EF FH=8(Cd), Fe(Cu), H(Pb), °}A(Zn), Y
2 39 :

(4) =4 Ay
EGdFAATHE 7HEAH(0.IN-HC) 2 F5F5Ho]gle] m]=F EPA 3050B” A|gw
A Qrel st 26?2 vlelazaray’ 5 /) AgubES vz BAsignh
Table 1-& 2t A@wel i AFEd &S A Aot} &, 671 289 A9s &Y E
FQFBAA G AT Qe 0.IN-G2F 78437} v EPA 3060Be gt "
B AE3RTH

Table 1. Comparison among the pretreatment methods used in study

Korea ' U.S. EPA Microwave
Country (Standard met.hods for soil Japan method digestion
pollution) 3050A
Class digestion :
Extraction (Aqua digestion digestion -
regia)
Elements C:;,P(t;);ﬁg v Zn, Ni all elements alvl elements | all elements
. 0.IN-HCI HNGO;3, HNOs;, Hy0,.
Acid (As nxg HCL HNOs |y 5o, H3c1o4 HCI i HNOs
Method Temp. 30C Heating < b.p. < b.p. 175C
Time 1 6 24 24 1
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(1) EFNEA Wg T35 &4 2%
FA|E(US ERA, Trace Metals in soil)ol] thgl #4123} Table 20 A&} Zo] thiriol A5
3 AFIEE FEE TET ISR E Aol fle RAeE JEgon, 71Fgkel g 0.IN-gAk
74N AgARE FFEYE 105~ 101%FFE 02 YElgth

Table 2. Analytical results for QCS soil by test methods

Analytical Result(mg/kg) *Certified | Performance
Elemen Extraction value Acceptance
ts (0.IN-HCI Aqua . ]apa.n EPA Value
) regia Digestion 3050B (mg/ kg) (mg/ ke)
Cd 250 289 237 227 246 201~291
Cr 10 103 85 105 95.5 75.0~116
Cu 33 76 64 67 66.3 51.2~81.4
Pb 24.5 62.6 72.0 87.3 74.2 59.8 ~88.6
Ni - 471 76.9 67.4 73.5 727 59.3~86.1
Zn 93 127 134 158 136 107 ~166

* : EPA 3050B= 4383 A9

a8 Cdel ASE 7129 0.INHCI 7H8AEst Rol7h 92~ 101%2 3k AAEDD Acker 4

& BT THE 3349 BT AZUR Aol 20% PANZ U} AAESS B9

te 2% Ushiyls Saed ot EPARe 44 Are 734 % EISATY B 9
o

259 vlolaznRaye] 9% E4ATY 71F%E NELstd Table 30] 22 e
slolZ2 R ale) A FF4 940 we} AW 712G B Ao)7} 88~107%2 & o)z}

£ oz usdth 384 42¥2E Zndt Niol J1EQ UM 97.6%4F02 A AL Aol
BEow, Cro] ASE 71Zg Ul 88.4%= 7H¢ 2 o)z Yehpgh

Table 3. Analytical results for QCS soil by microwave

Analytical *Certified Performance
Elements Acceptance Value
Result(mg/ kg) value(mg/kg) (ng/ kg)
Cd 265 255 209~301
Cr 88 99.3 79.0~120
Cu 63 68.0 54.9~81.1
Pb 82.6 772 60.7~93.7
Ni 727 74.6 60.2~89.0
Zn 137 141 113 ~169

* : EPA 30512 283 A7
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(2) FANEY U 85 B44n
FAEG 0.IN-G2F 7HAW ABZAFSY 7 AR AdWHE S35 E4ZAE Table
5ol JehAAth ARy o] 7184 Algudo] vis] Cue 3~248), Cd& 1.1~1.54], Pb2 2~23
), Zn& 3~104u), Ni& 12~101¥) = ¥4 Jelgs, E3 Cre 30~202w) & w)$ &4 Y
Wt} ‘

FaE EY, SAAES 2 AJES] Ui AR M4 AN FE45 84
#E vjwste) B AR o] JHEA AgEel HE LEEYR] FAFHE EYY A$ Cu
2.6~3.34], Cd& 1.1~1.54), Pb& 1.7~4.24), Zn& 3.6~6.94l, Ni€ 59~1014], Cr& 102~202H)
AE2 A JERRT, 234 EF A$ Cue 44~24H), Cde 1.0~1.44), Pb& 1.9~9.9u), Zn
& 13~59u), Ni& 12~324), Cr& 40~654] A=Z =A Jehton, w£§ vy 48 E%e 7
o Cukt 4.6~134), Cde Ao =9, Pbe 1.0~224), Zn& 8~103u), Ni& 13~378), Cr& 30~
1138 A= =4 Jvehgl

4

-~

e iy

Aot 2 AAZ APy %L 1 o EYLE/IEY 4 R A4 H7 S AHEH
T e FEAYIHeEA AR AEe FAAY FAolth EF AR ABEY T S5E
M-SR F4EE AR IS0 AFEHel A we HAFed Y F UL, 22 WAL WS
AHEE F e Y g 334 329 W7 Hoe dE 28T 9 EGgRE AN 28
AgA4e] & Aoz Aedn.

3.4 &

2 d7E EY F $34 A3y vaE g3l ZEAE 2 09 IANEE €8 v
AANFGEY = 71843 AAEHIT WF EPA, Y, ISO SoA AR 4712 AHEs AFEYPeR
A% A3 o3 22 485 4%t

EEFAEY tig AFHd vn 487 R ARPHe XEANEY VIEHe] 83~118%,
0.IN-g92F 7H&A AL 10.5~101.0% FFE22 Uegth EEAEE AHEE 6713 g
Agubid vn B4A3 dZelBaye 3480 54.1%Z 0.IN-G4F 7HEA AEEY 2.4%¢) )
& Eol EYF 6712 E S B0 PP AL BLEEHU

39, FAED wE z+ AR APy EXFA%E 0.N-g4 784 AEAA HlE FAE
ofe] Z&o| wet o7l APeH, Cul 3~244), Cde 1.1~1.58), Pb 2~23u), Zne 3~104u),
Ni& 12~1018) A= A Jehgon, £3] Cre 30~202vf 2 oi-¢ A4 Yelstth 34, 4712 4
B3 APEHE o BAZAFARY o4 e Aole QJeY FANES TR o oi 2olvt
AR = At

A ok
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