8xY- 278 883 2010, EAEXIY OJMSIEA Y B34 X, BAYUAT 9(1): 137154

o zusf - g8’
Mitigation of Carbon Dioxide and Heavy Metals by Urban Greenspace
Joo—young Park - Jin—Hee Ju-Yong—Han Yoon
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1. AFAet ZFA| 7I24 HAof chet FHo|tatEt A TMeS AHESH Zat, FFA|Q] B2 261,230,000ke-C
2, EFAME 2 1,270,000ks-CZ AHEZ|QUCE HFA| LUZ Y, SFA| 70N S FE0|LEHE A
NS S ALt HFA| DB FSH2 2 25,000ke-CE , SFA| LH7IHOHESS 2 2F 6,400ke-CE
LHEEACE

2. BFA| 71250 THE B0l EHE E552 n0ln, 71 | EHE E352 NiOIACH. FFA| Jt=2+
£ U= 542 FYS Z2 n ) Cu ) Cr ) Ni ) =2 LEIRCE. 3FA 85 7il"““ Nz ZEH
E522 FHR|YG(157.26 me/ke) > SUXG(141.71 mg/ke) > AAX|A(118.55 me/ke) > =XIX|23(61.95 mg/
ke)o| =22 LEHGCH

3. HAH2E SFAI= FFAIRL ZE SF0M 22 &S EASH 0l =AIT2et S22 Xjo[of e
7| 2P =2 wdzko| tt=7| wzolct =43

SEXHHE JI2 50| ZF S SEE2 HYUXI(84.48 me/ke) > F

AR|A(83.70 mg/ke) > SRIX|2(48.23 mg/kg)2| 2= LIEFRALH.

4, BFA| 2EXHY Tt AKX £ S35 &22 Zn ) Cu > Pb( > Ni ) Cr > As > Cd)2| =22 7no|
74 = HEHRSn, Cd7t 7He Sl FHE W= BMEQICE SEXIHY V125 AR EU| & 535

=

£ shake AX[4(91.82me/ke) ) SYKX|A(85.96me/ke) > FHX|(67.55me/ke) » =AIX|24(43.13me/ ke) 2|
TOZ LIEMGtCE

5. EFA| SEX|GY JI2 4 AXHX| EXLL| E2F5 &322 Zn > Pb > Cu( > Ni » Cr » As ) Cd)el ==& 7no|
THS A LB HFA|2F FALSH ZES EQICE SEXA|G9Y T2 AXX| EAL| ZFS FEE2 AYXA
(87.66me/ke) > =AIX[24(72.73mg/ke) = FHX|(70.10mg/ke)2| &=2F LIEHRCE

I FHO | FHodabda: UAY, ST4EE, 712G, BASY, $2AY
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| Abstract |

These objectives of this study were to compute heavy metal and accumulation carbon dioxide fixing
quantity from urban green space(street trees and urban parks) in Cheong-ju city and Chungju-city and
thus to estimate the effect of urban green space for improving the urban environment. The results
are summarized below.

1. Results of the total accumulation of the carbon dioxide fixing quantity of street trees, Cheong-ju
city and Chungju-city street tree was 1 ,230,000ke-C, 1,270,000 ke-C, respectively. Total
accumulation carbon dioxide fixing quantity of Balssan urban park had a 25,000kg-C in Cheong-ju
city, Degami sports park had a 6,400ke-C in Chungju-city.

2. Results of heavy metal for street trees, fell in the order Zn > Cu > Cr > Ni >, the highest accumulated
heavy metal was Zn, and the lowest was Ni. Total heavy metal concentration according to land-use
area, was observed in order, for residental areas(157.26 mg/kg) > industrial areas(141.71 mg/ke)
> commercial areas(118.55 mg/kg) > and greenspace areas(61.95 meg/kg) in Cheong-ju city.

3. Total heavy metal concentration for street trees fell in the order of commercial areas(84.48 mg/kg)
> residental areas(83.70 mg/kg) > and greenspace(48.23 mg/kg) according to land-use area in
Chungju-city. Comparatively, Cheong-ju city had more total heavy metal concentration than
Chungju-city.

4. Heavy metal for soil that planted street trees was observed in order of Zn > Cu > Pb( > Ni
> Cr > As > Cd), and Zn was highest, and Cd was lowest. Total heavy metal concentration for
soil fell in the order commercial area(91.82mg/kg) > industrial area(85.96mg/kg) > residental
area(67.55mg/kg) > greenspace(43.13meg/kg) according to land-use area in Cheong-ju city.

5. Heavy metal for soil that planted street trees was observed in order of Zn > Pb > Cu( > Ni >
Cr > As > Cd, and Zn was highest. Total heavy metal concentration for sail fell in the order commercial
area(87.66mg/ke) > greenspace(72.73mg/kg) = residental area(70.10mg/ke) in Chungju-city.

I Keywords | Accumulation Carbon Dioxide Fixing Quantity, Heavy Metal Concentration, Street
Tree, Urban Park, Land-Use Area.
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Aol WestuA 2davht 7|5 e, di7]| |yt g2 ARt @A A 35t
oA =AYSIAL ltt. A9 ZF Alm2 ti7]ek BEofo] eHEHUA W2 TESE 3
SHAl Eo] Aol A% HsiE & Wit okt Fao] A=l AUl A Eo =
F= 757 BrHEALS], 1995). E2L H7] S COxz SMA AR ARGL Abgo] A s
A vid 2 Fom F7lskal Stk o]#Rt CO8 A&AQ] F7h= Al ool A
AL o] of e v AoR ATt ofdt v vl e R AESHA Yl 7|5
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W7Eso] F Yo ZAISA7E 8t o r AN EJAT(IREEE, 2006; iiffet &
¥ 2005),

A9 7|2 E=AEE FdoIu A=) wiEE, AR Hi7I7Es, ERoA sk W
Al & v, fejuEte] B9 =AY th7] e AFEAf vi717kA7F A1, A
A HiZ|IZFAR R e 7w el 2 vEiE = Aem dEA Qlrh E3E Hi
7h2of ERtE o] HiE = 31%% we] gFrol w7] whigol =AY =2 Edfll=
g ol A UEhal eh(Ea8t - FAle, 2003; o]3Hy 5, 2002). AsARol|lA] =]
< froflEdee] ] $o= "“"—1 = SRR S A FH Aol A oR v
S oL Jlen, I fElEEE § 2R SuSS EielA Al SEolAl &71E e
A& AL, Ao 71selu Bl —Ej‘#ﬂ"i AlZ0] Aol B2 AolE = AR
A Stk k3L o= S 5 ¥ 7Y t7I7F 24 3 0150}‘34*1 7] e dE
‘Ol FEluEr Asfictes e 7heAdol w2 Ae® dEA Uuh(RHIA &, 2006; °l%

2004; o915 5, 2003). 7H=a H 2 L

ﬁ‘HEW 2ol 2Eet ofe] FAuAN] SAEe] AV Rshe ALY frIed9=E
(Persistent Organic Pollutants, POPs)o| Elo] o2] H 25 Falo] EFo]| HEaslHA 2
7ol ofdaF= 7IXA Hek

AG7HA] olitabetas S4=01 o) Aol it ArRs FE 4HRE o g o]
oA itk ol= 7|5 Hstof] wek AR F I (IPCC)of|A] oJiksheta: AT AMdS fIet
A (5 7F Hl= b AT Xt vho] e Agakaro] AlAlEo] Q17| wizelth A|
7 FHjellA] o] Fo] A
oz sh= oAl el S A Apolof| wE olikeleka 1%
et Tyt EAlS3) Fofl O3t AR 4he Tt
2GR Aol WL, T FEj= A
= Adthe HollA At o] HeeE
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. Za &
L7259 =XI390 FHoltsRte 1YY
) Jl2Sel FHoMBIES DHY

WA} FAA0] olaBteka TARE AT e W el uet AXSIAT, A4
Ao] Aol i £ES HOR 24 9
AL AAFHEA T - Aol g2 (1982)0] AR =lo] 31
Amie] B A S ALK, 16 WHOE A FEA0) e
ol 9l 429 ojatsbeka TgO] Yol ool Atk BFA| Eg: 645
YU, Sepehtls, LEUR, LEUR, SSRtE, deAolonS o Aol

ﬂ; We, _iZi rr rlr

T 1059 FAosRe uAgS Eeted ATt 84.0ke-CR 7P %o, 1

I 32.9kg-C, 28UHE 30.0ke-C, =BLHE 252ke-C 59] 202 Upehyt
th 1074 Bt FAEE Bz F5Alol AAE e 659 7ta hﬂoﬂ tfat =
olAbalet: AT AMEFE A}, & 1,231919ke-CE FA QI SE3HRE Zelehd
227} 602,952kg-C& 7P deqkon, arkgo s 2aiubyt 320,880ke-C, :FAHL-‘?‘ 191,939
kg-C, wErA|F o]0} 52,696ke-C 5-90] 4202 L}epIT).

| 2 1 25A 71240 Fx0lAtsEIA TRE

o 1025 B Sx2 SETY mTmE

= (EF2:kg-C) £l ke-C)
e 300 320880
ERTEIEEN 840 602,952
“ElUE 329 191,939
cEug 252 3,684
3Lt 240 30,768
HEFMIFOI0F 173 50,696
s 7 1231919

A ThRS 5RBLAUT, Sehehus, LEULE, WU, AR gaos
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Holrtoleta: MRS 4T ke <& 2> At a5 1057 FHolleiea
A U7 51.0ke-C2 71 #9k0H, 502 E|U-F 47.6ke-C, BlLbr 37.4ke-C
9 =o 2 YEth 10589 it #AEE EdlE 5 Al°ﬂ AAE] s 552 7=
5= AAlo] gt FAolaksteta DA TS ATt A3t F 1,276,255ke-CE 4 =] i}
sEHal O} 674,526ke-C2 71 =9kom, ke o2 wIuk 502,207 ke-C,
Zafebg 2 45,521ke-C, =EJUREE 42,031ke-CO =02 UEPFom, F3:4] A& (ifiA)S]
AR 11,970ke-C2 S HRATE. AFAI9 S5A19] 22 59 7h=o] 2 o4t
Sheka o] v A2 AAA7] 5o Aol whE AT 21l 5 Aol Zpel7t

Q7] WEOR AlRETt

| & 2 3341 71240 =XO|MEIEA THY
J 1028 LR TN 38 5 Frg
T (Et2lke-0) (EF2ke-O)
2LtF 510 674,526
SCHEHAA 156 45,521
CEILR 476 42,031
HLtF 314 502,207
AFRFLES 150 11,970
2t Al - 1,276,255

A AR A28 581nt)ol ARIEo] Qi TE5et A|7RE Alolat F 751750 of
‘J

=
ojiteiEta MRS ST A <& 3> g TAkeel| AAE e

g A
= %1059 FHo|Asteke WTE P4} 116.6ke-C2 71 Hkom, IckS
oz wEepNFolot 103.7ke-C, B]7|ThALFE 72.5ke-C, “E|LHE 63.0kg-C, Zufahot

60.0kg-C 0] 208 UpeEpdeh 2RAREe] AlAE o] gl 7517150 Zi-2 o] Alsleka
WAL 25072ke-CR ZAE|Qlon, sFHa AR} 11,014.1ke-CE 7P Woko.
o, 7 TR0 2 U4 4,478.8kg-C, 2]7|ChALFE 1,958.6ke-C, AHFLFR 1,896.0kg-C, Ab
22U 1,866.2ke-C 5-9] 202 LpERdtt

A 7P S B4 A73 )] ARJEo] Gl 38710l Tk Aol sheiA 1
e A A <E 450 Pk AASE 102G FHo|iEEkE DAL o7
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27} 37.0ke-CE 71 E=9Fon, Trhe o2 Subt 27.0ke-C, Zabeb] A 24.0ke-C,
AERHAZNIL 16.4kg-C 59 =08 Uepydtt thriuA|sade] & F2ojalslera
DAL 64579kg-C2 2AEQon, sExHz g)7|ghaubt 2,069.8ke-C, 2L}
1,161.0kg-C, AERHAZIE 1,031.9ke-C, HU}E 612.0kg-C 5-2] &0 8 Upelyitt.

T — [ — oo

e 1025 B TN 5L 5 =Ny

T (59 kg-C) (£ ke-C)
SR 120 3960
CEILIR 63.0 3150
e 162 1782
U= 78 390
e |LF 116.6 1,866.2
SHgLIF 60.0 2400
HEBLUR 173 329
AALER 120 2080
HEE 65 16
=& 120 1080
AL 240 1,896.0
AL 120 3000
OFTHHLIZ 108 864
SIILR 6.0 420
AR 6.0 1260
DLEF 370 11,0141
217 IR 725 1,9686
HIEEMIZ O[O0 103.7 414.7
oI 515 44788
AESRRATILS 257 1,081 1
z= 24 19
2t Al - 252720
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SE

2. 7l240] 335 ¥F

95 ThRaee) FE4 Here BASE AT < 59 2t} 297 9e] Safehis

Za4 == 7Zn 18.59mg/kg, Cu 7.41mg/ke, Cr 1.22mg/keg, Ni 1.10mg/kge] A1}E HH O

filo

=
UrEpton, S8 Zn 14.48mg/kg, Cu 2.28mg/ke, Cr 1.95mg/kg, 0.81mg/kgS .
] 2o SRk vlwsf B Zndt Cu, Ni2 “EUE > SZefehd s > 23

&O 2 Yt

Aejree] Zalehd A Fa4 S5 Zn 46.37mg/kg, Cu 14.51mg/kg, Cr 2.15mg/ke, Ni
1.64mg/kg &2 Lt om], “EJULE Zn 26.00mg/ke, Cu 7.01mg/ke, Cr 2.36meg/ke, Ni
1.38mg/kgS 2L Zn 10.92mg/ke, Cu 3.50mg/kg, Cr 1.94mg/kg, Ni 0.81mg/kg-S 2.3
o} 4239 294 RS vlae] B Znd Cu, Ni Zefepd A > LEUE > 8
TO 72 Ukt

FAA QY] Zeleh A F534 B = Zn 40.29ng/kg, Cu 11.84mg/ke, Cr 2.60mg/ke, Ni
2.39mg/kgZ, =EJUH= Zn 54.21mg/ke, Cu 14.46mg/kg, Cr 3.09mg/kg, Ni 2.25mg/kgS
9lom, LUl Zn 23.84mg/kg, Cu 3.15mg/kg, Cr 1.65mg/ke, Ni 0.51mg/kg O 2 LFEfS}
on, £ FEE TS SHUR = SeEhds > 2R o7 UEkgtt

LA 9e] Zatehd A 94 BEE Zn 22.17mg/ke, Cu 7.61mg/kg, Cr 1.32mg/kg,
Ni 0.96mg/kg © 2 UEPF O, “EJUSE Zn 24.44mg/kg, Cu 4.86mg/ke, Cr 2.09mg/kg,
Ni 1.79mg/kg= EFth 2P U9 T4 5= Zn 6.59mg/kg, Cu 1.58mg/kg, Cr
1.40mg/ke, Ni 0.59mg/kg®] A¥S HAth +FH F5& FFS FAAGY T2 A=
He

7tRSo) 7P ol SAE Fa52 Znoljlen, 7 AA S2H FE52 NiolSich
ol#gt Aik= A7IA 5(1993)¢] dA-Auet vtk FE Elou, Ad4 5(2000)2
AFAY 7124E gAte R 23452 =A% 23 Fe > Cu>Zn >Pb >Mn > Cd 2
2 yehgt=t, of¥l SA4olM= Zno] Cukitt B 2 A0R Yehyth ol AR
Zpolof w2 tf7| g Apolof 7|lshs Aer ARRE.

145



=
ol
Ho
ofo
rok

# 5 FFA BE=XFE 7242 534 S=(TH : mg/kg)

XY = 3 n Cu Cr Ni
SCHEHAA 18.59 741 1.22 1.10
SRS ZEILIR 76.07 11.22 329 2.8
2YLIE 14.48 282 1.9 081
SCHEHAA 4637 1451 2.15 1.64
AR ZEILIE 26.00 701 2.36 1.38
2YLIE 10.92 350 194 081
SCHEHAA 4029 184 2.60 2.39
XIS ZEILIE 54.21 1146 309 2.25
2YLIE 2384 315 1.65 0.51
SCHEHAA 2217 161 1.32 0%
ENPNEE ZEILIE 24.44 486 2.09 1.79
2YLIE 6.54 1.58 1.40 056

224 h2se] 34 PFS BAT ATk <F 63 o) AR e] Seheha
a4 F%5= Zn 27.65mg/kg, Cu 11.06mg/kg, Cr 2.09mg/kg, Ni 2.18mg/kg 0.2 L EFFS
™, “EJUH= Zn 45.00mg/ke, Cu 2.67mg/kg, Cr 1.92mg/kg, Ni 0.86mg/ke=, 231}

Zn 14.60mg/keg, Cu 2.97mg/ke, Cr 2.39mg/ke, Ni 1.13mg/keS Kt +=FH S
o e m YR AR T e ARl Befeha > LEE = o
2 yepyi.

FAA G EE A S5 S5+ Zn 29.30mg/kg, Cu 3.84mg/keg, Cr 2.15mg/ke, Ni
0.72mg/kg2 “E|U} = Zn 24.99mg/ke, Cu 3.29mg/ke, Cr 2.12mg/kg, Ni 1.07mg/kgS H.S
o, 2YUT= Zn 11.39mg/ke, Cu 2.18mg/keg, Cr 1.92mg/ke, Ni 0.77mg/kg O &2 LFEFF S
W, 439 FE4 B SeEhis > LEUR > 2aRe som yehi

=220 Efet A FE4 5= Zn 13.73mg/ke, Cu 5.03mg/ke, Cr 1.65mg/ke, Ni
0.92mg/kg &2 YEPFOH, “E|UF = Zn 14.90mg/ke, Cu 0.98mg/ke, Cr 1.04mg/ke, Ni
0.62mg/kg, S| 54 %= Zn 579ng/ke, Cu 1.64mg/kg, Cr 1.34mg/kg, Ni
0.63ng/ke] ATE Witk £FW FEE PP Selehls > LELR > eqiuye)
S0 Rt

AFAED BE PRl H2 e Hole AR Uehget, ol EA e A}
olef] = di7|edEd W FES] Aol 7IQleks Ao= AlmETh

%
|

T %
=
lo o
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EA=XIS O|MetEA & ZFE ME
X 6 SFA 8xXI9E 71240 535 S=(BH9  mg/kg)
XY = 3 n Cu Cr Ni
SCHEHAA 2765 11.06 2.09 2.18
AR CZEILIE 15.00 267 1.92 086
2HLIE 14.60 297 2.39 113
SCHEHAA 29.30 384 2.15 0.72
F=HKXIS B 249 329 2.12 1.07
2HLIE 11.39 2.18 1.92 0.77
SCHEHAA 13.73 503 1.60 092
ENPNEE CZEILIE 1490 098 1.04 062
2HLIE 5179 164 1.34 063

3. 7ked ARA =g 334 5=

A 7FRS AR B S R E BT Ak <& a2k 3Ry E
grEh A Al 2] Eoko] 4 vl 7Zn 842mg/ke, Cu 2.18mg/kg, Pb 2.19mg/ke, Cr
0.11mg/kg, Cd 0.03meg/kg, Ni 0.42mg/ke, As 0.11mg/kg®] AT}E H o, “EL}E A7)
A BEoFO] <4 =5 = 7n 23.79mg/ke, Cu 8.60mg/kg, Pb 7.03mg/keg, Cr 0.22mg/ke, Cd
0.10mg/kg, Ni 0.47mg/kg, As 0.22mg/kg-S KTt S AR EQFS Zn 22.97mg/ke,
Cu 4.56mg/kg, Pb 3.70mg/ke, Cr 0.26mg/ke, Cd 0.07mg/ke, Ni 0.31mg/kg, As 0.20mg/ke-S
Helth F9AY 7tz AR ESE 9% $5= Zn > Cu > Pb > Ni > Cr=As
> Cd9] =o= Uehyitt

Azl Zefeh A AR BEoko] FH4 T Zn 16.88mg/kg, Cu 5.04mg/kg, Pb
4.15mg/kg, Cr 0.27mg/kg, Cd 0.06mg/kg, Ni 0.44mg/kg, As 0.23mg/kg®] ZATE Hglow,
LEJUE AR Eoke] Fa4 %L Zn 12.25mg/kg, Cu 5.04mg/kg, Pb 7.63mg/ke, Cr
0.16mg/kg, Cd 0.08mg/ke, Ni 0.56mg/kg, As 0.25mg/kgS HGITh LR A7 7] EoFS
Zn 24.60mg/kg, Cu 8.19mg/kg, Pb 3.95mg/ke, Cr 0.48mg/kg, Cd 0.08mg/kg, Ni 1.05mg/ke,
As 0.43mg/kgS HStE FARY 7t24 AR EE S5 %= Zn > Cu > Db >
Ni > Cr > As > Cd9] <=2 eyt

FAANY ZeFehd s AR Bk Fu4 %5 Zn 12.36meg/kg, Cu 4.39me/kg, Pb
2.38mg/kg, Cr 1.86mg/kg, Cd 0.04mg/ke, Ni 0.43mg/kg, As 0.11mg/kg®] AT}E H o,
LEJUE AR Eoke] Fa4 S %L Zn 16.75mg/kg, Cu 6.67mg/kg, Pb 3.31mg/ke, Cr
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1.29mg/kg, Cd 0.04mg/kg, Ni 0.51mg/ke, As 0.10mg/kg-S H Tt 2P A2 7] Bk
Zn 9.88mg/kg, Cu 3.48mg/kg, Pb 2.43mg/kg, Cr 0.71mg/kg, Cd 0.06mg/ke, Ni 0.54mg/ke,
As 0.19mg/kg2 Bt FAAY 7f2p AR EXE FF4% HE= Zn > Cu > Pb >
Cr > Ni > As > Cd =22 YET]

L2 Zafehd A AR] BEQke] FE4 =%l Zn 8.16mg/kg, Cu 1.40mg/kg, Pb
1.89mg/kg, Cr 0.19mg/kg, Cd 0.02mg/kg, Ni 0.35mg/kg, As 0.20mg/kg®] ATE H PO
LEJUR A7 Eoko] 224 Hwl Zn 3.19mg/ke, Cu 0.17mg/kg, Pb 2.23mg/kg, Cr
0.06mg/kg, Cd 0.04mg/kg, Ni 0.26mg/kg, As 0.20mg/kgS K G} P AR 2] EoFS
Zn 20.53mg/kg, Cu 1.11mg/ke, Pb 1.77mg/ke, Cr 0.16mg/kg, Cd 0.06mg/ke, Ni 0.44mg/ke,
As 0.13mg/kgS Hrh AR 7f24 AR B F54%5 %+ Zn > Pb > Cu >

Ni > Cr > As > Cd ¢2o=2 yeEhyt)

gy skmd AA) B9 34 §%e Zn> Cu > Pb > Ni > Cr > As > Cd9]
som 7nol 7 A UERon, Cdo] 714 WA 248 Aew BHE o)z

A= FYA(FLARL, 1996; AL, 2008), TRARA|(HA3B], 1995), 7% S5 ZAA]
(27 - 054, 2005)2t FAFSH AFS Btk =G TR AR Eoke] T4
SEE AUA A (91.82me/ke) > FAX]2(85.96mg/kg) > FA A (67.55mg/kg) > A A
(43.13mg/ke)Q] 202 LjEltTh

| H 7 BFAN S=X|9Y JI2F AMX] EYC 53% SZ=(TH 1 mg/kg)
ol =
;@ Q;H;‘ Zn Cu Pb Cr Cd Ni As
., | BoEts 842 218 219 0.11 003 042 011
o “EILR 2379 860 703 022 010 047 022
) 29112 2297 456 370 026 007 031 020
or | EEIEIAA 1688 504 415 027 006 044 023
o “E|LIR 1225 504 763 0.16 008 056 025
) 29112 2460 819 3% 048 008 1.05 043
~ Z2IEHAA 1238 439 238 186 004 043 011
;‘Zj “EILR 16.75 667 331 129 004 051 0.10
) 2912 988 348 243 071 006 054 019
. Z2IEHAA 816 140 189 019 002 03 020
;@ “EILR 319 0.74 223 006 004 026 020
) 29112 2053 111 177 0.16 006 044 013
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1>

SE

FA 7RSS AR B Fud FEE AR A= <& &1 Aok A &
e A ARR] EoFe] Z24: == 7Zn 18.86mg/kg, Cu 5.64mg/ke, Pb 3.49mg/ke, Cr
0.22mg/kg, Cd 0.07mg/ke, Ni 0.41mg/kg, As 0.15mg/kg®] AT}E H gl om, e[ A7)
2| EoFo] FH4: =wl 7n 34.20mg/kg, Cu 4.47mg/kg, Pb 4.16mg/ke, Cr 0.29mg/ke, Cd
0.10mg/keg, Ni 0.79mg/kg, As 0.13mg/kgS Hrt 2} A2 EQFS Zn 9.88mg/ke,
Cu 2.17mg/keg, Pb 1.91mg/kg, Cr 0.17mg/kg, Cd 0.03mg/ke, Ni 0.36mg/kg, As 0.16mg/kg-S
BT ARG 7t2 AR B SH4 5= Zn > Cu > Pb > Ni > Cr > As
> Cdo] o2 YT

FAA Y SFEP A AR EYY] 54 % Zn 41.35mg/kg, Cu 2.14mg/ke, Pb
6.36mg/kg, Cr 0.49mg/kg, Cd 0.10mg/keg, Ni 0.75mg/kg, As 0.28mg/kg?] ZAT}S H GO
LEJUE AR Eoko] 224 = Zn 55Img/ke, Cu 1.81mg/kg, Pb 2.56mg/kg, Cr
0.05mg/kg, Cd 0.03mg/kg, Ni 0.20mg/kg, As 0.22mg/kgS R It PR A 2] EFe
Zn 4.18mg/kg, Cu 2.33mg/kg, Pb 1.43mg/kg, Cr 0.06mg/kg, Cd 0.02mg/kg, Ni 0.19mg/kg,
As 0.04mg/kgS HATE FAA Y 7tag AAA] EPE $55 F5= Zn>Pb > Cu >
Ni > Cr > As > Cd9] =& UEpyith

=AY SeEt A AR B S = Zn 30.26mg/kg, Cu 2.91mg/ke, Pb
3.95mg/kg, Cr 0.32mg/kg, Cd 0.14mg/ke, Ni 0.62mg/kg, As 0.21mg/kg®] AT}S H Y om,
LEUR AR EQke] ZE4 % Zn 13.77mg/kg, Cu 1.54mg/kg, Pb 1.95mg/kg, Cr
0.31mg/kg, Cd 0.08mg/keg, Ni 0.47mg/kg, As 0.15mg/kgS Rt PR A 2] EFe
Zn 12.50mg/kg, Cu 1.55mg/kg, Pb 1.24mg/kg, Cr 0.18mg/kg, Cd 0.06mg/ke, Ni 0.29mg/kg,
As 0.23mg/kgS R T B 718245 AR E9RE FH4 == Zn > Pb > Cu >
Ni > Cr > As > Cd9] <=2 UEpyiTh

S g ThRg A B0 T5< S Zn) Pb > Cu > Ni > Cr > As > Cd9)
O 2 Zno| 7P A Ueht AFAILE fARE A3 Haloh =R TR AAA
EF] Sa% e AU (87.66me/ke) > =X X (72.73mg/kg) = F71X](70.10mg/

ke)o] 0.2 LERdTE.
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# 8 SFA BXXGE 724 AKX EYQ 24 S=(EHl 1 mg/kg)

%Oi iﬁf‘ 7n Cu Ph Cr cd N As
R 1886 564 349 022 007 041 015
S | seum 3120 147 116 029 010 079 013
P 988 217 191 017 008 036 016
ZAlEdA | 415 214 636 049 010 075 028
f‘ ;j CEIE 551 161 256 006 008 020 022
P 118 23 143 006 002 019 004
RS 201 3% 032 014 062 021
;;‘ CEILE 1377 154 1% 031 008 047 015
ErTE 1250 155 104 018 006 029 02

AFALE TFAI TtRpe) ThR AR BEFL] TEE e dAA R vt 2
TS UEhlen, A F10 B iR S5 ) v]efRt AolE HAo o
AHez vt 2aE HATHH G2, 2008).

HA Aot S0 7R AR Bl Sa5 R 7 Al BT Zne| o)
7P AL, Cdo) 7Y Rtk ol B 29| & o g Ve vk
7I% 37 o2 YEhth AFARIAE fRE SIA ST FAX R S A
ol B A YeRdaL, A GIE = A9 T A Ae7F YA = ol

S

EERBET B

oy
1P ok
o
o
o o

_H
o
ok
e
ofx
o>
o
9
>
to
of
i
i)
£
Y
(]

Bk, Aol shae] S7h wot Faha A wEo] Sojubs F wEe] olg xjolo]
7115k AOR AREL FFAE oA FAR G u KA FF4 WPl B




SASRI] OjAEIEA o B4 K

HFAG FFAY TR FEE WY A9 T Ao} wE o2 Zl°f‘°ﬂ ]3] 5217
o w7 Uepton] th Aelois Fa4 o Ol o]zt WAlE Bl $1S tery
G % A9 m% Eeleld BEEYE P ARl 4554 Sgkor, Eowm
Ueht $E450] Sue) vt £48 Beth 5 2|9 BRI et 7t &

b o) B o] ) S ol oAl A9 Al S45io] L
O Ao g,

V.2 E
B ATE HFAGL FFAE dOR BASACIES D BAFY)0) T ST Y
Aol Alsteke TS AET ATHE EYE £A%A9) BANMERE HbsaA)

ox!
4)4
>,
o 2

)14
L
N
fu
S
)
Y
=2
u)
o

ZR0 oF 1,230,000kg-C2 , F54]

A 7Aool F=2 ol4ksh o

THE °F 25000ke-C2 , FFA] 7 A S3-LS oF 6,400ke-CE2 Ak

AFA] 71245 g e s 3452 =43 A3 Zn > Cu > Cr > Ni > 2

o, FFA| ZtmpEo 7Y wol SAH SuE2 ZnolH, 7HY AA A H F

52 Nio|Qlth . HFA] EEX9HE 7125050 S35 FEHFE FAA]9(157.26
mg/keg) > EA|2}(141.71me/ke) > AFA|(118.55me/ke) > %] %] % (61.95me/ke) )
oz YEstth

3. TTAl =AY 7t240] S5 TS YA (84.48mg/ke) > 7% (83.70
mg/kg) > x| x| (48.23mg/ke) o] 4= 0 & UrElyIT]

4, AFA| FEAGYH 7t24 AR EoFo] 4 SFFS Zn > Cu > Pb > Ni > Cr
> As > Cd9] ££9 & Zno| 7} =4 Uelgen, Cdo] 71 WA 45 Aoz
ARSI 8 GE ThRS AR B SuE TR AUA(91.82mg/ke)
> FA(85.96meg/keg) > F=A | (67.55mg/kg) > =A< (43.13mg/kg) 2] <O & Lt
EbetTh

5. SFA SEAIGE 7R AR B 55 FHS Zn>Pb > Cu > Ni > Cr
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9y slze A4 Eoel FA% FUFS 4

(72.73mg/kg) = FA X 2(70.10mg/ke)2] =02 LpEpSITY.
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