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Abstract

Evaluation of heavy metal pollution in soil is of great significance for food safety, human health,
urban soil quality guarantee, urban soil remediation, and urban human-land relations. This paper
selects Xi'an main city as a research area and collects 180 surface soil samples in the area. Soil
samples were analyzed by inverse distance weight interpolation method to analyze the spatial
distribution characteristics of soil heavy metals in the study area. Based on this, the pollution sta-
tus and ecological risk of heavy metals in the study area were evaluated by the single factor pollu-
tion index method, Nemero comprehensive pollution index method, potential ecological risk as-
sessment and geological accumulation index method. The results showed that the average con-
centrations of Zn, Ni, Pb, Cu, Cd and Cr in the soil of the Xi’an main urban area were lower than the
national risk screening value; the spatial distribution characteristics showed that the southern
part of the main urban area of Xi’an was more polluted by heavy metals than the northern part.
The Ni in the study area is basically in a clean state, and Zn, Pb, Cu, Cd, and Cr have different de-
grees of pollution; the average value of the Nemero comprehensive pollution index is 1.43, and the
entire study area is at a light pollution level; the average value of the comprehensive ecological
risk index is 21.3. The heavy metal pollution of the soil in the study area is at a slight ecological
risk as a whole. From the perspective of regional differences in ecological risk, the ecological risk
index of each urban area in order is Baqiao District, Xincheng District, Yanta District, Beilin Dis-
trict, Lianhu District, Weiyang District.
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1. 518

TR N DB GHIR . T IRTE S BT it NSl R S 3B AR A R G AR AR s A E B
DRI 45 52 (1] [2] [3] [4]e R T35 YRl e d, L33y A bR A £ 16.1%, Hh#m. B,
R S e S AT EE B3 B 11.2%. 2.3%. 1.5%A1 1.1%, FEJ5444 Cd. As. Pb. Hg. Zn. Cu
SETHUIG R 25 ESEEN5Y, Hf Cdy Hg. As. Pb ZEMMIILEIZREE . WARILEIF
B 7 A= [5].  H ATEE A TPl mi AR, KEAN AR, Tl AR 1 XA 21
BN USROSy 5k S R Tk, IR T s LI S E S e i, R, PR
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AR TTAL, 3T 35 4 R V5 Y O ORI RS e SRS R, SRSk, — B2 B X P 22T i
FETIE. POREUTRY. MR REEX S SR IS e R AT T 1E6] [7] [8] [9] [10], WFstsh
RRY], AR R IR E IR SRR T Sk, P T R 4 I e
HEZS IR B K, P 2290 X M3 AR A T 4R ) A A5 IR AP BB, 176 2 i L A R X PRI 7E X
W Ab TR KT o X T P8 22 T R30I 8 4 8 5 1) 23 AR 24 25 XU VA 25 77 T AT-4 T R L0
BT ARG o PG 2R e [ U R X BT O R T, R B 0 X B R T R R
NS, A 0 B0 P 227 E3IX 3 S B V5 AT AT . ACSC AT 22 T - RIX AR T X,
Zn. Ni. Pb. Cu. Cd 1 Cr A& & &, DX b E AR A M M ARRRAE, SR B TR 504,
WHES G aTasns. 1 EFHEEOE BB IE A SN EHZI X LT, DU S BB R B 5
S, AR S H S A . R W - b R S R R LR R

2. MRSHE
2.1. REER

Pi22(107°40'E~109°49'E, 33°42'N~34°45'N)hr T AP i, JLimiE A e, mdngsii (& 1),
SR 11X 2 B, AR 10752 km®, 2018 4EAH {4 A 11 1000.37 7, HAEA FIEEILER 74.01%. AHF
FX FEAFEA RN, WX AKX, FRX . X X EE  FFE SR R T R
TERRE A%, W4k 400~700 m, ZHFHIFKE 522.4~7195 mm, FF/KEFE 7~9 H, ZHETFHE
13.0~13.7°C.
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Figure 1. Location of study area and distribution of sampling points

1. AREXMNERRERD

22. HmRESEE

T 2018 ££ 5 7 ~2019 £F 1 3 3F 4 2 17 F= 30 DCREAT 308 il SR 4R, MR i R (XISl 24 o A e 1) S
RS T5EF AT e 180 ASRAE i o R WU A ARG R A%, RAEI ) 25 2% 5 R R JZ 15 cm~20
cm 1R, IRAT 2 mm S, RIS L 1 kg, BFEFER R T BRRT, 2400, AL,
ke b i fe L % 100 H TN, HAEHg 5 R A TE IR O06 B B8 . 38 pH (AR ATHERE ) - $E7
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Z pH i (tK = 125 (mV)), KANE CO, &K, HIEFENS EALES T AKEMEIE
(HNO3-HCI-HCIO,) ¥ J5 , i FH H IR & 55 B8 AR B (ICPIMS) I 5« Fft EREIRL 3 TR AARERIRAT
FE, PR IRA S ERPME. MRl et gat, KM E bRk LR GSS-25 diATH5 M. KA
[ B FH 423K 58 37 2R Gt (GPS) /E i
23. TIMESRBRISRIFNFE
2.3.1. BETFISHREHRCE

FAPR 75 QAR ORI P R — R SR TR I AR ATV, R KRB HER IR E SR
5 Y PP SR 1) 7V, (R i R R IR RS B G S e FonS IS YRR (1] [12] P AR

C

P=g ®

QR PATIEMESTRESFE ORI WS RES: CRTIEFMPESECR I E; S EES
JEBICE | IV FRAERE, — AR AT 1 S B B ERR BV E PN AR . DA T neE RS Guia B,
o LIRS R, AETFTIE RIS B EARAE) [13] (GB 15618-2018) 1 XU i i (B AE AnitE(E . P
R, WIRBF % 4 8 7 LI b ' RS DU ™ 8, DL P g RS ey RIS B (P <1). BRos
(2<P, <3). HREGY(2<P <3)MEETGY(P >3) 4 ML,

2.32. ABTERATIERE

PIHE% (Nemerow)Zx 575 Gt BUE AN RS IR AP - A5 B P 375 Gk, I RESR e ™ 5 4
WP ET5 3K, AT 4 Il B S B RS R TS e RE I, o™ I f5 ™ LTS YD an PR B B B S T [14]
[15], HEAXI:

PN = (Plﬁ'nax + Piezlve )/2 (2)

(3, PyNZRETIRAEEG P ARG T S R A TV ReAe B i K E ;s B, IR AL
BEER P E TSR ER T E. KB e OT R R E RIS R N R, <07 A%
2K T<P SUNERUKT; 1<Py <2 NREESH: 2<B <3 APFETGYH: Py >3 8HE{5H,

2.3.3. MRBERBECE
b Z2AFEHZ:(Index of Geo Accumulation, 1geo) 2 1969 4F H 48 [E Muller #2 i, & —FFs5e 4. T
W B & BT PR B AR, 2T AU JE IR R 15 S B R B AR RCA VR 51 i S se (5
I Z, 77 H RN REINTG G 2R [16]. 1HHRERIE AN
l o = log, [ Ci/(kxBi) ] ©))

Q) 1y NHERBURE Cioy L3R E SR TER | (S Bi AERE IR | KM SE:
k — M 1.5, RF &R A ERMARES) W R FEE S B TR S S B Z 3K 2. o RARE
HEER TR A oo <OMIEERTS, 0< oy <UNBREETGHE, 1< ) <2 TSR, 2< ] <34
JET5 5%, 3< | <ANMMELLIG Gy, A< <SHEETTYY, |y 25 N EIG .
2.34. BEESRNKREE

TTEA A5 /6 E 35 $ (Potential Ecological Risk Index, RI)j& 1980 4 HiFi it 2% % Hakanson $2 iy, F-5
T BV T S R A S RS R A, R R e S R L — B S R u K A, LR
BZ R ESBNEGHW, ZINEGEFE T ZMESETRMIRE . SR PPN XN E e R4
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(1A AU AR W R R [17] [18] [19]- [Huk, MRS HIREE R Z M TR L LR s
JE R AE A RS RSN vk THERIZAON:

Ci =G/C; 4)
B/ =T, xCj )
RI=>" E ©

A, CLNESIR i V5 RAeEG CoN IS P ESR | ML, CONESIE | BT RE; E
NEEE | RS RE RE, KR E g S E HE R N RM(E <30). FE
(30<E! <60). 5®F(60<E! <120). 1R3E(120 < E! <240 )MIH5m(240<E!) 5 Mg, T AESE)E i 1)
BEPEMINKF, Zn. Pb. Cu. Niv Cd Al Cr (&R LM N K F 45108 1. 5. 5. 5. 30 A1 2 [20]; n s&Ff A
HERIMEG RABEASRGIEL. HIEPELSBEORKG 2R S Hakanson 1 ZibrdE, K
I BTt 70 H 4 g e 2 B0 DA K % T R A EE M A N, R A [21], R Gbr i, R AR RI(RI <50).
HEE (50 < Rl <100). 98/ (100 <RI < 200 )A1/R 58 (Rl > 200) 4 N&E4K .

2.4. GiHorHR

AW FCIX -3 4 R G I S B A /ME (mg-kg ) BORAE(mg-kg Y PHEIfE(mg-kg ). AR
ZE WBE. WEFERIR B RH(%). BHREURIL T K EE R U RS ER SRR, R REEER,
FKIZIC R B B DU 21 [22] [23], 25 REUNT 10% 5578 5k, A8 5 RELE 10%~100% 4 H1 4548
S, R RHOKT 100045848 514 [24] o i FE S FER B T B0 I 25 IE2S 70 A A2 FE[25] 0 SR AAH G
T FR T EZ G T T s, BT 2T X AR T Y o A RRAE S R

2.5. AR

PL ArcGIS 10.2 BAFE NG, SR H I BSRCEE 48 B 5 v 78 22 T B 3 X 38 5 4 Ja =5 1) o0 A Rk ik
7500, FERIELIERFE S MM ELS B SR, AR AR 4K . K SPSS
19.0 BTG T .

3. GER55Hh
31 BRPEERSESH

AR (IR EFRUE) (GB 15618-2018) 7 MG ik (E 1 NS b, BT K-S K565 A
FLIX Zn. Ni. Pb. Cu. Cd Ml Cr y5 4 RAE s AT IES AL, H P {H¥N 0.00, RIEEEN . B
F X B4 @ R M S 45 B R W (% 1), Zn. Ni. Pb. Cu. Cd Al Cr [ & FI{E 2 51 142, 25.3. 30.0.
32.1. 0.34. 41.4mg-kg™, WFFLIX 7 FhE S 1 P A E 3 R L E R G FfiEE . Zn. Pb. Cu. Cd. Cr
B I KA [ RS IR, R ARAEEL I 13.2 fi5. 1.62 fi%. 3.77 fif. 9.79 fif. 2.99 fi5. 14
HHTE 180 S TIFE S, 6 P E & B 1A R REUCK/NA Cd > Pb > Zn > Cu > Cr > Ni, T3+ Ni Jg FH %
S, HALEE B NIRRT, R 6 MELSBEEM ML, ZANNESTIRE.

Table 1. Descriptive statistics of heavy metals in soils of the study area
# 1. ARXTIBEESERHITFEN

G4 R/ME IZONI] FEIE bRz fi 5 323 LR RE EFAREEE
Heavy metal Min. Max. Mean SD Skewness Kurtosis (%) c.v (mg-kg™)
Cd 0.0002 5.87 0.34 1.05 4.07 15.6 308 0.6
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Continued
Cr 0.0007 748 41.4 58.5 9.97 120 141 250
Cu 0.0002 378 32.1 420 4.97 34.7 131 100
Ni 0.0003 165 25.3 19.1 2.00 14.6 75.8 190
Pb 0.0001 275 30.0 34.2 3.73 21.3 114 170
Zn 0.0001 3962 142 364 8.16 76.0 256 300
32. TMPEEE I ETE T HFHE

AT TR FH B B A A 7, R ArcGIS 10.2 2] 6 F 113 5 4 g 23 a1 40 A € (5] 2). Cd & &
BRMX Az, EFF A BIPEIEER VR LA S AR RIS e, PRI BRI, Cd S RFIMEN
0.34, HEfEHTERAE R C3-5 GBI AIRAR), i THEKIX, & &2 587 mg-kg's Pb BEEJEI5Y
F LR T X A B, Pb & (F°F 1E N 30.0, B M E1E 0AF 5 YO-3 (GEAXEE) ), F /2 274 mg-kg ™
Zn fERFFEIX B V5 Y™ 5, Zn S ENPFIME N 142, fes{EAE KAt 5 Y8-3 CERIE AT ), S&ER
3962 mg-kg s Cr fEWFFLIX AR FE 5 4/ 8, VIR 41.4, B EAE AR £ X10-2 GR4asEn ), &
B2 748 mg-kgts Ni ZERFFTIX B 3005 e 5, & BB 25.3, 5 (B 70 SRR A X10-2 (FE4kis 40 ),
FrE T 164 mg-kg s Cu 5 EEAERAEN X FEEE, Cu SEATHMEA 32.1, R ERFE A BL-1 (£
BIRGYEE), S RSZ 377 mgkg
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Figure 2. Spatial distribution of different heavy metals in soils of the study area
2. IRXERP TR ESRHZE S HE

33. WP EEBIENTHEITM
3.3.1. BETFISHRERCE

BT K 9 G R AR AEAE (GB 15618-2018), PASA A 7-i5 G A BuL BT VRO, FrafEs e, Ni Ea
B RE TGN T 1, SEHAEY ER AR EEE, &TR5RE. AOEMGFS Cd. Zn,
Cu. Pb. Cr (A FHEEOR T 1, & ElE i [ K XU e (5 45000 00 08 144 11, 6. 24 1. Ph i@ FRE 1.1%,
B BMIT Y5 1.1%; Cr Hibs3K 0.56%, A 5544 0.56%; Zn AR 6.7%, 544 5%, &
FEVS e 1.7%; Cu AR 3.3%, BMI5Yl 2.2%, BTG4 1.1%; Cd HIFE 7.8%, BiMisgs s
2.2%, FEVGY L 0.6%, FEEI5YE A 5%.

33.2. AT EEITHRIERCE

T K A4 H G Jm A fE L (GB 15618-2018), DL L5615 P A B0E AT VRN, B 50X 438
ff) 6 ME B ICE Cdy Cry Cu. Zn. Pb F1 Ni [ AHEE L5575 Gea 8 7E 0.00~48.24 X [A], 180 MLF:()
WHGE 5B 1R B T IME 9 1.43 < 3, WHIUIX ARG T- 5 44K 7. Hor, 10.6%I1 LA 2 B H & @5 4L,
HAoEEGGE 7.2%, Bl B EESRRIITE EE>, 3aA 1.7%. 1.1%. 0.5%. A EMK
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T
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B )
COmshizmx
PLEATSRAR B (mg ke
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Figure 3. Spatial distribution of complex pollution in soils of the study area
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e e 3 i 15 e (M ) AR, TR T B R R E SR R S T5 YR L IR ArcGIS iU ERES L
HAEAS H SR AL (A 3). 5 Cd Ha@m A KL, R Cd £ R ET5 R 80
TUHRECR A 7, FERF S X I PEALES . P4 R o LA S R B 5 e ™

3.3.3. MRMIBLCE

R T g 0 P AR HHE, Cd Cro CuNiPb.Zn [yt S A 41 v B 79 31l 72— 12.6~2.71.,-19.0~1.00,
-19.9~1.33. —20.1~-0.79. —22.3~0.11. —22.1~3.14, “Fi#{E /> % ~-8.32. —5.71. —6.00. —6.38. —6.00.
—4.90, KWIPH22TH F4IX 6 Fi i 48 BB . P KA s, Pb. Cr 1 K BT R AR$EE7 7l y 0.11,
1.00, ATFREFHHARERHE 0.5%. 0.5%; Cu ki RFFEHCN 1.33, AT REGIIRER S
0.5%, IS H M b7 1.1%; Cd ki REFRECH 2.71, AL T3R5 LRSI 5 2.22%, 1 RET5 G4 1)
5 5%; Zn f KHLT RARIRHCK 3.14, W TREGIURENI G 1.6%, AT TS 3115 0.5%, S
et 0.5%, w1544 & 0.5%.

3.34. BEESRKRIEECE

FIFETEARS MBI BUE T EOTFLIX 6 P &) M AR KU RE L SRS S TR S, AR H AR
K544 (# 2). Zn. Ni\ Pb. Cu. Cd 1 Cr E 4:J& E; i 4> %4 0.00~13.2. 0.00~4.33. 0.00~8.08. 0.00~18.9.
0.01~293. 0.00~5.99, % H 4 &1 E| HMH /3515 0.47, 0.67. 0.89. 1.61. 17.1. 0.33. +LFErf Cd HamA:
A d7 2.78%, ARBRAA KK 2.23%, HEEA AR 5 0.56%, HHEEAEAS AR & 2.23%. AT LR
Cu. Pb. Ni. Zn Hl Cr IR KR . Klith, Cd vy 32 B A 28 KU K1

Table 2. Indexes of potential ecological risk of soil heavy metals
#2 MREIBREGEEBEESHE R

oy N ] SEHE L4571 (%) Proportion

Heavy metals Min. Max. Mean B g WE R W
Cd 0.01 293 17.1 92.2 2.23 0.56 2.23 2.78
Cr 0.00 5.99 0.33 100 0 0 0 0
Cu 0.00 18.9 1.61 100 0 0 0 0
Pb 0.00 8.08 0.88 100 0 0 0 0
Zn 0.00 13.2 0.47 100 0 0 0 0
Ni 0.00 433 0.67 100 0 0 0 0
RI 0.01 297 212 92.2 2.78 0.56 4.44 0

HBE— B Wi 01X 139 5 4 SRV AE A 28 U I 2 () 0 A REAE, % 3R s 256 AR 28 U PEANMEL(RI)
AT IDW FEME (& 4). T30 LR & AR S K PME (R TEHE D 0.01~297, ¥MEH 21.3, #H7EX LIRE S
JET5GRAR EA TR AE S XS, 180 ASRAEA R, 8 ANKEE S A TR FRA SRS, 1 ANKAE ST 58 A
AR, 5 AN RHE R A TP EEAR TS KUK, 166 ASSRAE siAL TR AR 25 KU o A RI 23 (B 43 ATA% J= (] 4) K
WX LR Zn, Niv Pb. Cu. Cd Il Cr H&)@ M EAS KRS R MAAE I W22 5, femiEN
297, AT RAF s C3-5 (R HEEM BT AR A F]): HIKCH 293, 269, 250, 245, 226. 209, 207. 195,
3 L TR 1 X4-2 (P2 H O AR AR X2-1 GEA ). Y11-2 (P 3ENUm ) ) . BQ-1 (7
YRBRARTEAT). L2-5 (FAWEER L) Y4-6 (T LB G R TTEA ). B2-4 (FE
Be)s Ya-4 (PR EHAHRAR). 6 HESRMSIFEEZESRAMNT)  EWEIT. BRI, RE4HESE,
NI ERASEINE . W X AR AR RR, Rl MEN 66.3, HUCRFIRIX . BAKX ., EEX. REX,
FIX Rl BIME S5 39.6. 29.8. 25.8. 8.43, H/MEEMIX, RI¥ME N 3.28.
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Figure 4. Spatial distribution of Potential ecological risk index in soils of the study area
4. MREXEREGRBELESNIEIER S HE

3.4. LJ|PESRNIH

341 LIMPEESRESEEXSTH

3T 4R TG R Z A A S AT LU+ 38 4 R V5 YR IR AR A S IR B S, LR MM
MR R 2, TR AT B EAT A R SRR o T FTIX 25 AR T ER (A O W 45 R W (% 3), Cr 5 N
Pb. Cu. Zn HIAHZ< RELE 0.01 /KF LiA#E 7 0.6 LA L, i Cr. Niv Pb. Cu. Zn AH<HERGR, R
FORIFEARLL: Po 55 Zn Z AR R BN Fofth 8 4 % K (0.90), RBAFATAEA M FARIE; Cd 53
fih 6 FhE SRR EM I, Y Cd 5HALE SR KREE B35 E 7M.

Table 3. Correlation analysis of soil heavy metals in the study area
=3 AREXTIEEEEEEEMEXIH

JLE Cd Cr Cu Ni Pb Zn
cd 1.00
Cr 0.24™ 1.00
Cu 0.27™ 0.67" 1.00
Ni 0.22" 0.72" 0.55™ 1.00
Pb 0.31™ 0.67" 0.73" 0.50™ 1.00
Zn 0.28™ 0.72" 0.76™ 0.53™ 0.90™ 1.00

T TTEBE R (OUN)A 0.01 B, ARG R,

342 TMPESRISEEMST 2

8 G ERIE T B AR TIE 5 NI S, F A T (PCA) REE 15 3 — LA G5 YL lifs BB &
A, i A BT DA R i E 4 oG 3R (175 R UE[26] [27] [28]. ERT BT A SRR (R 4),
BT 3 AN A AT DA R AR A4 1Y) 80.97%, K AT HR bR R AL th 78 SRS . 28— 3 i (PCL)FREE
N 2.874, HEEMELIZE Cre Cu 1 Ni, TTHRZEAN 47.90%, 540 EZORIE T2, T HliE5E A%
B BB SN (PC2)RHIEAE N 1.017, AHm A2 Pb 5 Zn, TTER# N 16.95%, BifEAM L) .
T REYEE T L5 Pb 55 Zn S EMAR, TR SIRERIBFSEMIREA G, YIS

DOI: 10.12677/aep.2020.101002 16 PRI AT


https://doi.org/10.12677/aep.2020.101002

IMERE 45

. TAAEP“X Pb 5 Zn IS emi K, IR E4e s 5in Tid b H N =E 5 Pb 5 Zn, JTTHE
W, DL RS T2, AR KESE Pb 5 Zn. =R (PCI)FHE Jy 0.967, Fidkiim s
N Cd, TIBRFE N 16.12%, B HE- SN Tk AE P2 55 JeAd 5%

Table 4. Principle component analysis of soil heavy metals in the study area
R4 ARETBEEESEIEERS AT

A cd cr cu Ni Pb Zn REE FETECEM By ETRE%
PC1 0.070 0.906 0.596 0.906 0.315 0.073 2.874 47.90 47.90
PC2 0.059 0.127 0.484 0.174 0.817 0.888 1.017 16.95 64.85
PC3 0.995 —0.004 0.039 0.122 0.078 0.019 0.967 16.12 80.97
A \
4. g

1) PUEHEMXIGRITRZEPAERIMX KX EZX, KT 5ERXAEZ NI flid
My Tl b IRGE AR AL SR R R A O, HR R AT DU Oy 3 o IR el K 2 AT I [R5
TZwEANG R, KT A > SR RZEERITA, Rl Cd SEAR KM EFTa R R,
S5 % EEE SR AMRE, Cd. Cry Cu. Zn F1Pb FEORE T . Y. BEIR. VRE4EE, X
VLI PE 2T EIRX Toll AdiE s 3 R IR ] . P 2T IR X AR — 2 Tk A
A, ETHRT. 9i8U05, KRRz E R S &m0 R thAh, T X R A,
NI, SOE A2 IR i S A R R 22— P 22 T 88 Cd ¥ S B 72 25 XU fe o 7™
WU R EA 2N dlEk . Tolkbd . IREGER AL, BRI, Sl is i 2 14 Cd
MHEZRIRZ — . BEE DR AN ORCER N, AEREIZER N, KRR K E b, &
IR AR R AT I, AT e 3 Cd AR KU B R ) 53— R

2) AWEFUBA RS EESHEEAT 0, I RAE RS TAE BT FU 04 2 v -9 2 e i Qe (I 25
AR LA PR 75 R -

5. &g

AR SCHE T SR AN R A A S, R B A AR RN G T R AT 22 T A IX
RGBT R CRETTRFEE . IBEAS AR, 4R KY:

1) Pz EIWX LIS Zn, Niv Pb. Cu. Cd fl Cr E& BT & &0 5 142, 25.3. 30.0. 32.1.
0.42. 414 mg-kg!, HEEBICRAAEANFREERNRR ., FIr E4R S ERCFEEAGE T FE 5K s
JREARHERIIRAE . % o RAF LRI AURIEE, RPASEES TR i & 2 A s, o
FUIX L4 rp 6 o H 48 S0 3R B I A R 3 AR REAE 2 B 1 22 77 R 40 X R 052 B 4 S T Y R K T LR

2) WA BE T LREGE NI b T RIGGRSE, A& Cd. Zn, Cu. Pb. Cr &=
o (EEEAET R EARE) (GB 15618-2018) KUK ik {EAnifE; Cd. Cr. Cu. Zn. Pb Fl Ni FJNHZ L5515
PARBCPIMEA 143, WX AR T 4205 3K BEFtX L43d Cd. Cr. Cu. Pb. Zn ¥ R AR$E%L
TGO, & E 4w R R EOSEY /N T 0, RAPIAIX - 8Erh 6 P &8 RAEGR .

3) WHAIXIETEA A REFEEOTN H Cd Rl BB A A REEE 7, Cu. Pby Niv Zn I Cr B 514
SR ZAEASRGTRECEFIIMEN 213, AKX LR E SRS Yk b TRAESKE . WS
PSRRI XS 2 R, B3 IX A S KBS AR RN K BMK I : b X BRIX . EES X, AKX
FEWX . R IX
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