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Abstract: In order to understand the heavy metal pollution status of cultivated land in Guizhou Province

with high geological background and more mining activities, this paper collected the relevant literature on
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heavy metal pollution and enrichment status in the crops in Guizhou Province, analyzed the content of
heavy metals in cultivated soil and crops, calculated the enrichment coefficient, and then retrieved the
heavy metal threshold. The single factor pollution index and geoaccumulation index, potential ecological
risk assessment and human health risk assessment were used to assess the degree of soil heavy metal pollu-
tion, ecological risk and human health risk in this province. The results showed that the contents of 8
heavy metals in mining area were different from those of in the agricultural planting area. The cumulative
effect of Zn, Pb, Cd in mining area and Zn., Pb, Hg in agricultural planting area was the most obvious,
which were 11. 50, 10.78, 3.79, 4.76, 3.92 and 1. 95 times higher than the background value of soil in
Guizhou Province, respectively. The enrichment factors of crops showed that Cd, Hg and Zn were the
highly enriched heavy metals in the studied area. The results of retrieved thresholds of soil heavy metal
showed that the thresholds of Cd, As, Cu and Zn are higher than the specific values of current standards.
The results of single factor pollution index and land accumulation index showed that the pollution of Hg,
Pb and Zn in mining area was more prominent than in agricultural planting area. Potential ecological risk
index of single heavy metal (E!) and total potential ecological risk index (RI) showed that the risk index
of mining area was higher than that of agricultural area, and Hg, Cd and Pb were the main elements of po-
tential ecological risk. Single health risk index of non-carcinogenic heavy metals (HQ) showed that Cr, Pb
and As were the main non-carcinogenic factors in the study areas. The results of single health risk index of
carcinogenic heavy metals (CR) showed that the carcinogenic risk of Cd and As to the two types of suscep-
tible people in the studied areas exceeded the baseline value of soil management. The total carcinogenic
risk index (TCR) of Cd and As in mining area and agricultural planting area exceeded the acceptable level
of carcinogenic risk of cumulative heavy metals.
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1 MREFZE
1.1 MREHER

FMA N T AL 103°36' ~109°35", Jb&h 24°37'~29°13" Z [l . JyWEHT #5711 X, ARG B8 . 4EF
PIRORAE 18 CAL , J& T W HAF I = KA. SMNET - R®EMEFEE, 28 RIAA 138 Fia ™,
Hoh RO, M6 BV B B & SRR T RN AR R R, FRES R
DX i Bk AL 2 5 o o BN IR I, B AR E I RE Y B8 5h Cd. P, As. Zn, Ni %5 1 42 )8
JCR T T A A R R R E A Y, WO RS R, B E BB T
R YRR
1.2 HiEERE

A ST W S EHE >k U8 T b B R A T R R B E AR SR, SRR LR R T TR R, TR S
A CSCHR 2 500 B - 38 T 4w SR AR v A I T 4 A A A 8. ELBR SR X0k SN A 1 SR TS
8 B B S — B4 mg/kg, — 3R F] 19 55 (2006 —2021 4F) X T M A RIEY E BTG U b E %
1% B0 B AR DG SCik, T BFSE KBUE T X SCEk N 12 5, PR X ERUE TR X Skl 7 s, Bk LS
% SCHK[6.13-30].
1.3 FEREYBRENHE

LAEWE RS EREB(BCEOIREAX N

BCF =C,,,/C .,

K, Coo WARNEY 1 H 42 )8 BTt 7340, C o o 1 38 vhobH I 1Y) o 43 a8 Jo k3 45

WETRIEY B L2 T IEE RN EE N HMT ., i85

HMT =E/BCF""
Krf, EAREEE DAFRMECE S 5 R 5 ) (GB2762-2017) (MR & {6 (£ 1), BCF Wt 4 By SC ik v 4%
LAEW 07 2w R R AL
®1 AEAREYTLEWREFRA (6. 5<pH<T7.5)
TLEMBEME/ (mg- ke D)

RAEIIR A Cd Hg As Pb Cr Ni Cu Zn
NS 0.2 0.01 0.5 0.3 0.5 0.3 10 20
MZE 0.1 0.01 0.5 0.2 0.5 0.3 10 20
i e 0.05 0.01 0.5 0.1 0.5 0.3 10 20

W 0.2 0.02 0.5 0.1 1.0 0.4 10 20

T RAEY R Cd, He. As,Pb, Cr BRI A (& A2 2 E RS & &k g Qe B i) (GB2762-2017) 5", Ni BRI A
(B & T A B 36 bR TS, Cu BRI R & P 4 BR ik T A BR i ) (GB15199-1994) 5%, Zn BRI (B IR 1 (& 5 v 47
FR 4 TR AR HE ) (GB13106-1991) P4,
1.4 TESEEWREXEITN
1.4.1 2RFFEBIE

M 75 Y 8 50 (Index of Single factor pollution, P,)#e= (1) 57,

Arb, Co R B 4w SE I BT 40 $ (mg/kg) s S, Ry AR @ B R 4 Jm JT R T O b v BT 0 B
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(mg/kg) . Z MR PRI T A FH b 4 39875 Y KURS: 45 42 5 o (Il A7) ) (GB15618-2018) H 14 IKURS: i 1B, T
SRR GB15618-2018. B F V5 P45 BT 4k | 2. P.<<1, Klbs; 1% 1<<P, <2, BHuEds; 1l
Y. 2<<P,<<3, RIEMIR: V. 3<<P,<5, B V&% P,>5, TEBRY.
1.4.2 AR EIEH

M A B8 HL (Index of Geoaccumulation, I, ) EMFRIEILE 2, 428,

C,
1. 53,} 2
A, C, y1LEEIELSRE WEESE (mg/kg), B, N EMNEELE M FE (meg/ke).

®2 HRBIEMTLITEMRE

I,.,=log2

4 IR 15 PR 75 e 1 4 gH | IR R 75 e HE 4 251
iR 1,.=0 I 5 e 3T <t v
A s B 0=l <1 I SR 75 1<1,,<5 Vi
G g 1<l <2 m Wi i I,.>5 \
-3 77 U 2<1,,<3 IV

1.4.3 HEAZRKEIFHN
TRAE A 25 KU VAN b o D026 3. B L RL 2 5% Hakanson™ 482 Wy T W 78 4 5 /6 I K0k, A0 E 4 8 %
PRSI B L (3) , LB T TE AR S K HE EUL L ()
azgxﬂ 3

<0
RI = EE 4
=1

L, ED R H I I 4 WA SIS R, RI R AWTEAR KNSR, C) hESBSE, |
T Sl (me/kg) s T, R4 E 4R FEIENR N 28, C, b H3E b H 48 i 7 500 S0 (mg/ke).
%4 BT PERECH Cd: 30, Hg: 40, As: 10, Pb: 5, Cr: 2, Ni: 5, Cu: 5. Zn: 1, WIS Z RS
S BT

£3 BEESRETENHRAE

ERRERE 2% A Ei AR 5% e %
AT 4 RIS AE R EIS S ED E. <40 40<<E. <380 80<CE,<<160  160<<E!<<320 >320
R EABIBERI RI<150 150<<RI<C300 300<<RI<{600 600<<RI<{1 200 >1 200
251 1 Il I v Vv

1.4. 4 AARAE R 30
N A R XU PEA S i 98 I PR B AR 37 38 (USEPA) #4209 fil R XU PR 7 vk s TR e, Ik~

14 - 24 5 R i He =L () A=t (6) Y
C, X IR, X CF X EF X ED

ADD,, = AT X BW &)
C, XCF X SA X AF X ABS X EF X ED
ADD, = AT ¥ BW (6)

A, ADD,, ,ADD, 51 FRF- O, IR MM RZERE TS RER mg/ (kg « D], FALIIEH
SN 1 4 R R R XTI R R A R KRS . RSB 4. FEBUE NG HQ, M AEBUE B /i
HI 3FE W) ), HIm 0 filt FiE AU F5 50 CR, I 2 35008 KBS 8 40 TCR 1153 W20 (9) F1(10) .
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HQ _ADD, (7
" RfD,
HI = > HQ, (8
2
CR, = >,ADD, XSF, (9
ji=1
TCR = >,ADD,, X SF, (10

X, ADD,, REH MARBUR E-S RS j MREEE T H S ERE, R/D, RRE  MAEBUEES
BRSNS ) M RBEERE TS ER G, SF, IURY | FBUBE SRS ) FiREeE TrEuEH 7, HQ, f{
R P ESRAIEBURE X R . HT ACRPA R BB T RAEBUE SRR, CR, USRS MEURE SR
(¥ R f e KR H8 4, TCR AR Bl B8 88 3% 42 T (0 B 08 WU 15 500 . 26 B3R BE {4 B (USEPA) #LAE
B AR KRR 8 HT<<1 F, GRS B /Nl n] 200 5 HI>1 B, Fon il REAFFE I AE R, HQ,
K, W B, 2 CR<C10 ", TCR<C10 ", R ANMA 252 R 5 4 Jm BUBE KUK, 54 i 76 A A 2 88 1%
RTHBUERN TS H R &I 5.

AR SR A 4B Cd. Hg, As,Pb,Cr, Ni, Cu, Zn 2R F E FR L i F A3 Oy i E 47 E 808 KU 747
X JE Cd, As JEATBUR X PFA

x4 ECBBRARITNRESH

&R ELICiREs ILESHH NN
TR E A W E/ (mg « kg 1) C, — —
BHBALHERE/(mgd D IR, 200 100
AL T/ (kg » mg ) CF 10°° 10"
B/ (A FD) EF 350 350
R /4 ED 6 25
-2 A 5 i/ kg BW 15.9 56. 8
-3 R gEmEA /d AT o 26 280 9 26 280
E8UE 2 190 80 9 195
7 8 R AR/ em” SA 1295 2 415
BRI E B R B/ (mg e em * o d D) AF 0.2 0. 07
B R W B - (TE = 40D ABS 0. 001 0.01

x5 EsREAREZERETHRERTFNSERE

AR BUEE T SF/[mg -« (kg + ) '] Z% & RfD/[mg -+ (kg d) ']
i B ik o B fk
Cd 6.1 6.1 0.001 0. 000 03
Hg — — 0. 000 3 0.000 02
As 1.5 1.5 0. 000 3 0. 000 3
Pb — — 0.003 5 0. 000 5
Cr - — 0.003 0.000 08
Ni — — 0.02 0.000 8
Cu — — 0. 04 0. 04

Zn - - 0.3 0.3
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1.5 HIESW
e £E 1Y 548 5 5% F Excel 2010 F1 Dps 7. 05 #E47 AN FE 040 A, Hirp 380 22 2% LSD ¥ (a =0. 05).

2 ZFRE5H5)
2.1 TESEEREN Y HIFE

FNE LIRS R RS R G W 6. B IX o Cd, Hg, As, Pb, Cr, Ni, Cu, Zn ¥ #8 5% M & 75
S, AR 9k 3.79,25. 36,1, 78,10. 78,1.66,2.86,1.92,11.50 {5, W 8 FhE 4 EE L1 h
e — ERE R B, B Cr.Cu 24, Cd,Hg. As, Pb, Ni, Zn ¥ o ( 4 3235 85 5 & 4 FH H + 58 35 e
RIS 48 5 b o A7) ) (GB15618-2018) L 1y A i 6 {6 . 8 5 A% % 4 3 & 8.33.1.16,1.19,3. 16,
1.12,4. 58 fi5, BFrf ™ E A Cd, Pb, Zn. Rk X H, Hg, Pb, Cu, Zn #8 i 3 5 fH, AR 65500 518
1.95,3.92,1.59,4. 76 1%, Hoh Zn Mt XS % (8 1. 9 5. 5 X (B Cd A1) Je 4l X 6 5 4 Ja i i KU
EHIE. Ok YL, Cd. Hg, Pb, Zn MARE B & . #E B3P i SRBUR00 B 2, mTRE 2 0 AR S I B 7= 2
FE B AU S 5 R 0 e A A
*6 MERESEREBHHHRESITE

HELIBILE/(mg+ kg D

P ATt Cd He  As Pb Cr Ni Cu Zn
WX (n=12) /MY 0.000 3 0.0001 0.078 0 0.0450 0.073 3 37.100 0 0.036 0 0.118 0
e K AH 10.80  20.74 112.40 2 480.00 322.20 254.00 170.00 3 265.00
- ME 2. 50 2.79  35.67 379.42 159.49 112.00 61.35 1 144.45
b o 22 3.41 6.01 38.75 700.81 96.48  81.63  43.75 1 314.83
e 0.79 0.56  20.50 39.31 135.10 64.30  58.45 243.50
AR R 1. 36 2.16 1. 09 1. 85 0. 60 0.73 0.71 1.15
LA K (n=7) /M 0. 20 0.13  14.68 28.10 45.10 — 101. 34 —
R 2.19 0.29  26.80 625.12 132.13 — 136. 43 —
I {E 0.53 0.21 19.66 138.04 73.23 36.96 51.03 473.83
b U 22 0.42 0.06 5.05  238.93 38.91 — — —
g 0. 44 0.22 18.60  40.90  49.80 — — —
B 0.79 0.26 0. 26 1.73 0.53 — — —
sy 0. 66 0.11  20.00 35.20 95.90 39.10 32.00  99.50
KU B e (6. 5<<pH<{7.5) 0.3 2.4 30 120 200 100 100 250
KU & A (6. 5<<pH<7.5) 2.4 4.0 120 700 1 000 — — —

Y+ 2 KU O 8 o0 PR e A M - T e XU 9 A vk R AT) ) (GB15618-2018) #L5E (1 8.
“—FORIZICE B VAR . RS, BB KR pH B A A 6. 5~7.5 Z ). BT LI IX 6 3 R E
£ 1.

2.2 RIEMHESEEERHER

KAEYHESEEEHHILE 7. WEEY D, Cd EE R A, HER 0. 107 2; M3ERFE X, He
B AR R AR R, R Zn B Cr, HAE 5028 0. 224 9,0.193 0,0. 172 05 MRZEHKEESE D, 54 REE KA 2
Ni,Cd Al Cu, HAEA 514 0. 495 8.0. 236 3,0. 181 8; M LE L, He @HERBEH K, HEH 0. 275 2.
SRR, BERBRIA NG FRKRTHRE, EHEY T, WaREERm, LRy, BEWEERT
Giit2E Y. Cd.Hg, Zn EMF R RN E TEEERENELSR.

2.3 1EEsREHRENRE
FIEE SR LRSI S, HE S A, KIEY T Cd @RSk, RErEwhE
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K. DR E . A, EREY AL

MUSE HO(EL, T BERR 455 S PR P R AT AR B Y 6 45

RT RIEVMEERH

T2 M+ 3 Cd 88 5F GB15618-2018 L& By KU 45 il i, H:
AAEY B AR L KRS T e (8 X T He 15, TR 20287 M - 490 B {78 T XURG A (B, LA 1R T XU i o
{H s As B {E KRS FIZE 8™ 3l 4 AR T XURS O e (6, HoAy s T XU & HE ; P BB /N, R Eok . K
T S AR bl A v (T RURS B e, AR I /NT XU G Cr BE R BN, WA B8
SRt SRS 7 L A 3 ) (R g KRS O (L s T AT P M B R N R (R R A e KU O (s Cu B KRS
LI, R RAEY AR 2R | i AR A R (4 G DRI B S (. A A ek XU i M, T LR T S b
5 (R BRA T B o RS O AR 10, 7 A%, DR IRAT AR E TR (1) Cu bR dfE R H T2 A BN 46 5 Zn
V1 4 A v o LA P SR b 8 R VR A R e XU O S ([ AR A U B B AT b v IO FH T A R s X
o, SERPE AT RRAS2E. L b, X R A R BE ) RO A R KW, Cd, As, Cus Zn WY BIE & T EATBR

L B3
T i =2 TER? T
Cd .107 2 0.096 4 0.236 3 0.078 2
Hg L0747 0.224 9 0.015 8 0.275 2
As .016 7 0.001 9 — 0.059 6
Pb L0250 0.037 5 0.056 1 0.002 8
Cr L0510 0.172 0 0.033 8 0.003 6
Ni .094 0 0.012 2 0.495 8 0.009 2
Cu . 056 8 0.090 7 0.181 8 0.078 4
Zn . 086 2 0.193 0 0.102 6 0.0519
¥IE .064 040.03a 0.103 6+0.09a 0.160 3+0.17a 0.069 940.09a

W RFEWMER x s, NEFHRRER p<<0.05, BRAGIFE L "R M 2EK5E WA B 4.

8 1TEEEEREBESNER (6.5 pH<T.5)

RAEY)

E4ERE/ (mg « kg™ D)

Cd Hg As Pb Cr Ni Cu Zn
IR 0.73 0.08 22.58 5.10 42.95 1.16 94. 61 312.42
ESP S 4. 64 4.52 291. 80 186. 27 24. 48 98. 31 267.19 383.53
oy 8.08 0. 65 524. 29 54. 83 453. 09 59. 03 1 067.09 4 073.70
A 5.55 4.03 9.11 0.97 5.59 4.12 84. 50 402. 33
KE 1. 26 — 125. 71 355. 00 100. 66 21. 90 770.53 12 866. 60
R 3. 96 0.67 265. 00 10. 08 25. 37 24.59 111. 98 201. 26
MZERE 0. 86 0.63 — 7.43 97. 30 0. 60 99. 43 411. 03
PIE S 2. 86 0. 05 735. 39 343. 60 489. 49 27. 37 85. 76 747.70

T — 7R B A LAY R
2.4 TESEEEBHREXKEITN

2.4.1 FEEEFN

BTG BB RO A R B (R 9 BTIX P, Cd N E AR, Pb,Zn NP AR, Hg, As AR
bR, RS s Al X P, BR Cd,Pb, Zn J& TR BEOE RSN, HARAE SRR, R R IEE0LT
WEER IR GRE 9 07X H, A Ea Rk L Ei5 g0, b He Pb, Zn {544 %}/ &, Pb.Zn
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R TGS, He ko -AT5 e s R IXH, Ph. Zn ik s PR i . A 0TS Ye sl e -5 e, L. B
IX Hg,Pb,Zn {5 A6 DL, 5 YL B .
£9 BETFREUALRRIELTRITNER
L5 R B P

X 45

Cd Hg As Pb Cr Ni Cu Zn

X 8. 34 1.16 1. 19 3.16 0. 80 0. 82 0.61 4.58
5 YL vV I Il IV 1 1 1 v

ARl 1X. 1.78 0. 09 0. 66 1.15 0. 37 0. 37 0.51 1. 90
V5 YL II 1 1 Il 1 1 1 I

o

B IX 1.3 4.1 0.2 2.8 0.1 0.9 0.4 2.9
YR I Vi Il v II I I v
Al X —0.9 0. 4 —0.6 1.4 —1.0 —0.7 0.1 1.7
TG Y SRR 1 i I Il 1 I I Il

2.4.2 AEREFEMH
PRI < R T AR A R AR L B I ZR G A AR S B AR KO RT AR n 7 X AL X, M LI 4
JE WA A S WU F8 BOR (R 100, R IX R He AR5 E H R R B P45 RIS, HoA & )8 R e 7
BJg TR e X b Hg lARSAEERERR TR, CdASEHBEIRT] 75, Pb A6 H kT
T WEABAEASKRIEE RI KA, 07 XASGFRERE THER, Rl X 5.
®10 THEEEESRRITHER

B TR 4y J VR TE A A R AR B E LRSS
Cd Hg As Pb Cr Ni Cu Zn K8 % RI
B IX 113. 8 1013.4 17.8 53.9 3.3 14.3 9.6 11.5 1237.6
15 e o4 il V | 1 | | | I Vv
b X 24.3 78.0 9.8 19.6 1.5 4.7 8.0 4.8 150. 8
15 e o I I I I I I I I I

2. 4.3 AARAE R E

HIZE 11 A, A DX rp 0 o 4 Ja R IOl B0 KU R HQ LB 34 & TN BEWT L2 52 4 3 19 7T RE 1
R, AR 4 Jm AR BUE KR R i R Cr, HKJE Pb, Ass RO IX I B T AR 00 . BBl X
TN 32405 % AT REPE R T L E , ARBUE K RI B M Y2 Cro As,Cu #1 Pb. _EIRHFFE X i 32 22 A9 4F 20w 5 4
JEJe& Cr.Pb, As. N[ B85 &A% T BRSO XS B A e 2 720 IXiE 2R IX BRI ADD, >ADD,, , X
Y Bz Jok 4 fk 2 A [ 9 o i IR B0 KU 1 2 B AR

BRI U 8 B CR PE 45 2R (58 12) B, 87 KA X Cd, As X 9 28 By O /Y SO XU
Y A B E(E 100, HoRUN B9 B KUK 8 B ok T L, R A B 8 R A T R BUB R R I
ADD,,>ADD,, Ui W] T 110 0 2 ol KUK 19 32 2 gk A2

8 bt HL 4 v A BT X 2 B SN 7 A VR T A B XU B9 AT P A Cr (3R 13) AT B9 AR Zos B XU
B OHI L KT 1, femik 8.1, (HHABE & JE b As X Wi AR AEBUBIET A /T Z 4. 8 Fh il & )%
s JLEERE A 0 AE S B XU R A TN BB DO L A Y AR B S KUK T RN 8 Rl 4
J o Al DX 7 A B A R 3R BR Hgs Zn Ab, HR 4 0 N 19 AJE 208 B AR i HT # R T
1, Femih 8.7, M JLE ™ AR B KU /0, RSB0 B K84 HI<<1, HESJ® As 1 Cu iy HI
0.8, MBI+ 4ir, NIt AREZMS EATREUE M. e XA X, Cd AT As X L # FSA R B
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o XU 16 8 TCR Yl A AT 12 32 19 R 1 4w 20 KUK K o B8 A DX I AR 2 0 MR it B 7 A=
T B9 B0 KK

F11 TESSELTFHEREE HQ
X Al X
F4R ADD,, ADD, HQ ADD,, ADD, HQ
JLE A JLE A JLE A JLE A JLE L'ON LE A
Cd  0.0099 0.0055 0.3294 0.1843 0.1697 0.0949 0.0021 0.4979 0.2135 0.8897 0.1078 0.693 8
Hg 0.0367 0.0205 0.5503 0.3079 0.2935 0.1642 0.0028 0.1795 0.0770 0.3208 0.0399 0.2502
As  0.4696 0.2628 4696 0.2628  0.4696 0.2628 0.2587 1.2847 0.5510 2.2958  0.4049 1.7903
Pb 0.4281 0.2396 9965 1.6769 1.1415 0.9582 0.1557 0.8483 0.3638 1.5159 0.2598 1.1821
Cr  0.2099 0.1175 8723 4.4053  4.0411 2.2614 0.0964 0.2248 0.4592 8.4283  0.2778 4.3265
Ni  0.0221 0.0124 5528 0.3094 0.2876 0.1609  0.0073 0.7695 0.3300 1.3750 0.1686 1.0722
Cu  0.0061 0.0034 0061 0.0034 0.0061 0.0034 0.0050 0.0117 0.8317 3.4656 0.4184 1.7387
Zn  0.0151 0.008 4 0151 0.0084 0.0151 0.0084 0.0062 0.0145 0.0062 0.0145 0.0062 0.0145
HQ 0.1497 0.0838 5990 0.8948 0.8030 0.4893 0.0668 0.4789  0.3541 2.2882 0.2104 1.3835
K12 +ESESLE C,As BHEXEIEH CR
KX Rl X
Ry ADD,, ADD, CR ADD,, ADD, CR
LE B JLE WA JLE A LE B JLE WA JLE A
Cd 4.6X1077 3.4X107% 5.0X107° 5.0X107° 2.3X107° L7X107% 1L5X107% L1X107% 4.5X107° LOX107* 7.7X107" 5.6X10~°

As 9.5X107 % 7.1X107 " 7.3X107° 7.1X107 " 4.8X107° 3.5X107" 7.0X10 % 5.9X10° " 4.0X107° 3.9X107 " 3.9X10 * 5.6x10*

CR 5.0X107% 3.7X107% 3.9X107° 3.6X107" L2X107% L.8X107 " 4.0X107% 3.0X107" 42X107° L.9X10~* 2.0X107% 1.5X107"
X113 TEELEFBEEXREMEABENEIEHITHEBER
% e S HI SEUR XU TR TCR
7 Cd Hg As Pb Cr Ni Cu Zn Cd As
X JL# 0.3 0.6 0.9 3.4 8.1 0.6 — — 0.004 6 0.095 2
PN 0.2 0.3 0.5 1.9 4.5 0.3 — 0.0339 0.708 4
Rl IX  JL#E 0.2 0.1 0.8 0.5 0.6 0.3 0.8 — 0.001 5 0.079 1
5PN 1.4 0.5 3.6 2.4 8.7 2.1 3.5 — 0.011 2 0.589 0
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RE &

db 5L
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FERIEN. Cd Al br n] AEE PO ST A IR ATUR Y Cd 19 ek 1k

W F

fE S KB FEATIEHr . 45 2R 3R] 8 T B 43 i i e o0 504 i B2 N 4

d 5L
H 5L

db =L
H 5

fH, X
DL K A 38 4 B A7 DX S b BR Ak 2 5 R 5 TR A N TR Y
W BFE X, 45 5 B X SRR A Y b i Hg v B8 288 A FH b 4 58 o 4 J XU 7 126 i
ARSI SN K A B X 3P Pb, Zn, Ni, Cd,Cr. As, Hg, Cu 24

B, H¥J® T H 545

2L de =
- H A&

A RES BB R
WA G SRR AE LU

N7 e

PR A X
SO A SR AR A DX AT B G QR AR A SRR IX SR Min, He 2 R 0 2000 O SN A
HEW SRR 2,56, 1. 55 fif. DL SR E R 0 7 08 IR A A STl 35 2l 2 5 30 He Pb, Zn AR 1Y

{64 0. 659 mg/kg, & Eih
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ERAESA F B 2. 5~3.5 %, HA SRR s ER I~ B 1 SR e, B L T HE R . AR AR SR
T5 K ME W A5 N R N 3 5 bR 2 i A S AN, A S8 Cd 09 BRUEUN T, s bR R

A= 1R R BUR VAN K T A R IS RS B R N RE ) RN B e A LA R DU SR AR W 1R D R AR
T4 0 TR O R B K R Y e WA [ 1 W S TR — A A T R G 4 A B AR RE 1A IR K
22 0 RSO S A R R AR R SRR A 25, R AEREYW R TREEY, B
B B AR ZE R e, RO SRR R . XTSI S B R BRI R ZERKT
SR R AT R O 4 R s R TAEAE Y AR BRES B P s 4, fEE A E P E A
XA T R B BB RN B WA E R AT AR ORI, R EE RSB RR
IR AR AR AE Y R A R SRR . SRR AR EER N RN R LR TR
VeSS, A SCHIF S S R R B R R TRE . XS ELE NS A A X, ELE MRS R KR
AP 0 W] £ P 43 0 S AR W A T R BOBT it A BORAIR, A ] R R Ry 4 P Ak o SO [ AR A
R W E 22 T, XA FEiE— 2L kT,

BATARAEFEAR 2245 B0 F A7 O AR 5 A AR 0 A AR UG i A Tl S 36 7 AR 1 W 63 FH 4 4 Y - 3
4 R AU B (B 45 A B AR DA bR MR Y 1% 1k R A S R BT AR I E S R P A S R ) A
TR A 22 0 - S8 i FH R 0 B — B IR WA IX A R RO A R R, Cdy A, Cul Zn BT AR UE S
RZ, DM+ 1 Cd, As,Cu.Zn BIEEBATARHER) 26,17,10,16 52 2. BB B8 45 Bt
W, ERATRRRE SR Cd R &S =T, DAY A 7= 1Y 88 BT & T B & - 568 58 & AR 1 R
WO . T 4 8 IR KU P A AL 5 75 Yo BE PR A L A A IXURS: T A AN (A £t e XURS: P4, AR SO BF
YK A T 4 B ATV PR, 45 R F I Cd.Hg,Pb.Zn BWI X 0 FEBIR T E, X 5 X 5 e 40
FORIF 8 45 SR — B VLIRS0 X oM P28 BRI AT AR A A KU PR A, 4 SR R T HE R CdL He W 1
W e K, AR RS 2. AR SCHF 45 R R B X d Hg, Cd ¥ 7E A4 28 KUK B 2058 8 TR L 3R
FREE, Ll X He EAfEFRESB P ERE. EZ0R KK HI 458 %£W . 97X Cr.Pb ) HI 54K
ERT 1. ik 8.1,3.4, KX Cd,As,Pb,Cr.Ni i HI $88W#5 KT 1. {HLL Cr ft . 15 8.7, Pb
N 2.4, U Cr,Pb A REJE 97 X B 2 A0 AR E0@ 7, X 55Kl % i e 4 R — 3. 5 KRR X
Cd FI As L FUR N B9 5 B0 XS 45 %k TCR 2 1k AR o] 3257 19 B3 4 208 XS K F.

i Lk, Mg

@ B X+ Cd,Hg,As,Pb,Cr,Ni,Cu, Zn ¥ 5t & 35 5l MIrEE 094 3.79,25.36,1.78,10. 78,
1.66,2.86,1.92,11. 50 ff%, Cd,Hg, As.Pb, Ni, Zn # i XU 0 PE (8, #FR 65500 %) K 8. 33,1.16,1.19,3. 16,
1.12,4. 58 f5; £l X 1, Hg.Pb,Cu.Zn #8185 H, HMEREE B0 1. 95.3. 92,1, 59.4. 76 fi5, Hep Zn i1
RS T {8 1. 9 £, MOk, Cd.Hg,Pb.Zn EAF5E XA E B MR CE, WRES =S GE,

@ RIEVEEESBE SRR TRE. EHERED T, W2EE e £ R/ 80, Hkohm 2. Cd,
He, Zn fEMF R XN 8 T 5w ERE M EE)E.

@ T 4R A RS R SR . 5 GB15618-2018 t 4G ARUEAA L, 1145 0k Cdy As, Cu,Zn 1)
(A D v o DA BRAT AR v PR ML 19 Cd L As, Cu, Zn FRUELE X 48 0 T AT BE4E 0 4% .

@ PRI YRR P, MM R8T, 45 R PR, Hg.Pb.Zn 2R X FEMMEARTER. LA
AR IEERT S50 B, T XAREFEREC SRR, Rl X b, JE80E & 4 8 5005 K
Bre 4 HQ 45 %M, Cr,As,Cu,Pb & W58 X v iy EZAEBUG 1, B 0k 322 fl 2 AN [ 4 18 i 4 )8 808
RS ) R AR AR AT E0E K85 CR 45 R R, Cd, As 2o XU 38t 38R B ME(E 10 °,
BN 9 B0 RV 78 B3 R T ILEE . T 1 W2 08 XU 1 R E R 425 7 X R Aol X IR 350 S XS /T H T 5
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