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48012.42m2

313 113.264167
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2018 4-

1939 ~2009

2010~2019

2 1939~2009
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C10-C40

2021 8 9 8 20

43 3-8m

219 pH 45

C10-C40

2,4- 6

8 10 2021 8 25 ~8

26 8 8m 8

pH

11 3 12

6 16

C10-C40 S17 2022 3 16 S17’

5 2,4,5-

2,4,6- 2,4- 2,4- 2,4- 2,4-

2- 4- 4- S5 S24

2021 11 ~2021 12

20 4~8m 109

S24 2022 3 16

33

-1,2-

2- 2,4,5-

2,4,6- 2,4- 2,4- C10~C40

S5

S6
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GB36600 2018

4-

2021 11 3~26

57 3-8m 325

4-

3 3 pH 4-

2021ᒤ10-5⇥181~1ݵm65 4-л55~1~mл33.11~~3~mл33.~1~mл33.~~3~mл33-⛨1~~⇤~mл33-䬜1~~⇤~m3~~5~m5-10~1~m~~4~m~~䬝2~05m5-10~⇤~m3~-4~m5-⇥0~1~m5-00~1~mл5-1~~3~mл5-䗷~1~mл-⇥0~⇤~mл33-1~~3~m
л33-0
~~3~mл33-䬜~~3~m4~~5~m~3~23~8mл33-⛨л33-䬜0

л1~л0

4m
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0~5m

4-

4580.22m2 8168.57m3 0~5m

4547.91m3 1146.67m3

2473.99m3 25132.91 m2

4-

IEUBK

HJ25.3-2019

[2020]67

1

[2020]67

4-

[2020]67

2
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4-

3

10-6

4-

4 /

5.7mg/kg

400mg/kg

5 /

4167m2 6778m3 0~5m

5088m3 454m3

1236m3
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1.1

313

48012

113.264167 23.079972

11

1939

1939

1968

1969

1976

1996 1982

1983

1994

1996

2007

2010 2010 ~2019

2012 140

2013

7

2014 66

2016 145 2017
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2018 8

2022 3 11

2022 4 8

GB36600 2018

4-



3

1.2

1.2.1

1 2019 1 1

2 2012

140

3 2013 7

4

2014 66

5 2016 31

6 2016 42

7 2017 30

8 2009 61

9 2009 12

10 < 2011-2020 >

[2011]128

1.2.2

1 2021

2

2

2015 15

3

2014 128

4 2018

2018 181
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5 2016 145

6

2014 12

7

2015 115

8 2016 26

9 2017 13

10

2017 185

11

2018 26

12 2018 11

29

13 2019

2019 4 2019 6 13

14

2020 3 5

1.2.3

1

GB36600-2018

2 GB/T14848-2017

3 HJ25.1-2019

4 HJ25.2-2019

5 HJ25.3-2019

6 1 DB4401/T

102.1-2020

7 3

DB4401/T 102.3-2020
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8 4

DB4401/T 102.4-2020

9 HJ/T166-2004

10 HJ 164-2020

11 HJ1019-2019

12 GB50021-2001 2009

13 < > 4

2019 770

14 2014

11

15

2018 173

16 2017 72

17

18 GB50137-2011

19

2020 67

20

2020 62

21 <

> 2019 63

22 5

DB4401/T 102.5-2021

1.2.4

1

2
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1.3

1.4

48012.42 m2

1.5

HJ 25.3-2019

2020 67

1

2

3



7

4

5

6

1.5- 1
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2.1

2.1.1

112 57 ~114 3 22 26 ~23 56

113 14 ~113 23

23 3 ~23 16

2/3

1/3

3

313

11 113.264167 E 23.079972 N
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2.1.2

2.1.2.1

1~2 21.8 7 28.4

0 38.7 1700 4~9 80.4%

4~6 7~9 78.5%

29.3% 1.9 / 1825

4570 / 800 1650

6 208

2.1.2.2

3

0.39

25
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�~
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4~9m, 12~18m

2.1.2.3

2.1.2.4

2022 1

RTK D

G

2.1.2.5

2019 1935.12

7.6% 6.1% 6.2% 6.8%

1.54 10.7% 397.27

10.1% 1536.31 6.9%

0.1:20.5:79.4 GDP 53.2% 21.41 /

GDP 11.32

2020 2086.93 2.8%

2.1.2.6

2019 21.73%

1200 18

4866

1 4 2
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4913

2.1.3

2.1.3.1

1840-1990

1

(Q) (K) (Z)

2/3

Z

40

--

(K)

( 20~45 )

( ) ( )

20 70
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3



14

40 ~45 20

c.

54 300

d.

, 340 ~350

11

1300m

2.1.3.2

F-49-[12]

K2

56-451 / Cl-Na.Ca

2.99-13.38 /

:

N S

NW SE

NW E ES
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2.1.4

2.1.4.1

(Q) (Qml) Qal

J1c

1

0~4.60m 2.23m

2

0.60~8.00m 4.92m

3

0~460cm 600~800cm

2.1.4.2

S16-1 S16-2 S16-3 S33-1 S33-2 XS7 Y24-3

Y5-1 8 2.1-2 0~8m

8.84E-06~

7.28E-05 cm/s 3.22E-06~9.18E-06
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10-6 cm/s

2.1.4.3

8

0.46 ~ 3.37m

3.95 ~ 6.79m

pH 6.45~7.11

2.1.4.4

2009 19

1 D‥4401/T

102.1-2020

G‥/T 14848-2017

2.2

2.2.1

2.2.1.1

2018
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2.2.1.2

1939

1939

50

1968 11 -1969

1969

1976

1982

1

1983

1 1

1994 6

1996

2007

⑪ 2010

⑫ 2010 -2019

⑬ 2019
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2.2.1.3

11

2.2.1.4

1961 1961-1999

2000 -2015

2016

2015 -2018 2018

( )

1981 1981

1978 1978-1999

1999-2008

2008

1970 1970-2000

2000 2013

2014 11

2.2.2

( )

(GB36600-2018)

2.2.3

500m
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3.1 -

1

1) C10-C40

2)

4

3)

C10~C40

4)

C10~C40

5)

C10~C40

6)

C10~C40

7)

C10~C40
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8)

C10~C40

9)

C10-C40

10) C10-C40

11)

C10-C40

C10-C40

2

6

6

1)

C10-C40

50-100m

2)

C10~C40
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( ) (GB36600-2018)

C10-C40

GB 36600-2018

GB36600 2018 A.1

HJ 25.3-2019

F9

�-1
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2

43 2 219

2

4 6 3.2-4~ 3.2-5

3.2-4
ND~33mg/kg 6.27mg/kg S5 0-0.5m

33 mg/kg 20mg/kg

ND~869mg/kg 56.35mg/kg S5 0-0.5m

5620 mg/kg S6 0-0.5m 869 mg/kg S7

3.3-3.7m 842 mg/kg S8 0.2-0.4m 1.0-1.5m 2.7-2.9m

1020 597 470mg/kg S16 0-0.4m 1.0-1.4m

818 680 mg/kg S33 1.9-2.3m

643mg/kg 400mg/kg

ND~182mg/kg 0.90mg/kg S5 0-0.5m

S8 1.0-1.5m S33 1.9-2.3m 182 3.20 3.90mg/kg

3.0mg/kg

0.08~18.8mg/kg 0.771mg/kg S24

1.8m 18.8 mg/kg 15.9 mg/kg
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2,4,5- 2,4,6- 2,4-

2,4- 2,4- 2,4- 2- 4-

4-

3.2.2

1

8 8

2 pH 12

11

1,2- 1-4-

2 4- C10-C40 6

16 12

3

pH 6.45~7.11

4- 4

3.2-7 3.2-4

4- (mg/L) ND~0.0336mg/L, 0.0117mg/L

W2 4- 0.032 mg/L W3 4-

0.0336 mg/L W2 W3 4- 0.03 mg/L

0.07 0.12

(mg/L) 0.00126~1.22mg/L, 0.17715625mg/L W8

1.22 mg/L 0.1 mg/L

11.2

(mg/L) 0.234~2.6mg/L, 1.118625mg/L W2
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2.6 mg/L W8 1.8 mg/L W2 W8

1.5 mg/L 0.73 0.2

(mg/L) ND~1.59mg/L, 0.49125mg/L W3

1.59 mg/L 0.9 mg/L

0.77

3.2.3

1

S5 0~0.5 m 33 mg/kg

20 mg/kg S24 1.5-1.8m 18.8

mg/kg 15.9 mg/kg

1 DB4401

6 6.6.4.1 S5 0~0.5 m S24

a b c d

a 40 S5 S4 S6

S9 S24 S12 S23 S25 S31

b 3 5%

41 S5 S24

3

c S5 33

mg/kg S4 S6 S9 S24

18.8 mg/kg S12 S23 S25 S31 0.13-6.77

mg/kg

d

2

GB36600-2018

20 mg/kg S5 33 mg/kg

15.9 mg/kg S24 18.8 mg/kg
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2

S5 S24

400

75

e 20 m×20 m

400

f 0.5 5 m 5

5 m

50 m2 1.5 m 75

2

1

1 S5 S24 20 m×20 m

2 S5 S24 0.5 5 m

5

S5 44 S24

65 109

S24 S24

S24 Y24-1~Y24-13 0.5m

2022 3 16

3

S5 7 Y5-1~Y5-7 44

S5

a 40 S5 S4 S6

S9

b 3 5%
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mg/kg S12 S23 S25 S31 0.13-6.77 mg/kg

d

2

15.9 mg/kg S24

18.8 mg/kg 2

e S24 20 20 Y24-1~Y24-8

f S24 0.5 5 5

5

50m2 1m 50m3

75

S24

DB4401/T 102.1-2020

S24

5

S5

S24

DB4401/T 102.1-2020
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3.2.4

43 2 219

2 8 8

GB36600-2018

GB/T 14848-2017 IV

GB 5749-2006

2

4- 4

3.3

3.3.1

1

2021 11 ~2021 12

400 m2 20 m×20 m 1

100 m2 10 m×10 m 1

0-1.0m 0.5m 1.0-6.0m 1.0m

6m 2.0m

46 3~8m

267

��

㔃᷌㺘ᱡ.�Ã K` �j�g $! �'�Pԧ㌀耀ԧ㌀ԧ㌀൏༔ԧṧ␡ԧ൏༔䟷⭘�Ã K` ��
��

�} �Å �d� G÷ �g $!�@� +X�Ã K` �j67
��

���Ã䁇༔ 㠣 ⇿�Ã K` �jѪ
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4-

6400 m2 1

80x80 XW1 XW2 XW3 pH
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3.3.2

1

2021 12 17~18

100 m2 10 m×10 m 1

0-1.0m 0.5m 1.0-6.0m

1.0m 6m 2.0m

12 60

2

2

! !

12 13~183 mg/kg 54 mg/kg

60
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S16

S33

S33 1.9-2.3 m

1.9-2.3 m X33-1

X33-2 X33-3 X33-4 X33-6 X33-9

S33

S33

3.4.2

W2

1980 -2000 4-

W3 1976-1996

1992-2009 4- W8

1976-1996 1992-2009

20x20m

80x80m

W2

W3

W8

3.5

S16-1 S16-2 S16-3 S33-1 S33-2 XS7

Y24-3 Y5-1 8 S16-1 S16-2
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S16-3 S33-1 S33-2 Y5-1

15.0~34.5% 2.70~2.72 kg/dm

1.87~2.08 g/cm3 1.39~1.81g/cm3 0.49~0.96

3.22E-0.6 ~9.18E-0.6cm/s 0.27~0.83%

3.6

3.6.1

3.6.1.1

S5 S6 S7

S8 S24 S33

S5 S24

DB4401/T 102.1-2020

9 17

5.2% 23.58 5m X33-1-3

7 13 5.15%

792.33 5m X33-1-3

! !

4580.22m2

8168.57m3 4547.91m3

1146.67m3 2473.99m3 3.6-2
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3.6.1.2

1

80x80 3

pH 4-

2

W2 4-

W3 4- W8

25132.91 m2

3

1

W2 W3 W8 W2 W3

W8 5m 3.6m 6.6m 5.06m

0.60~8.00m 4.92m

2

10-6 cm/s

3 20x20

4-

0.46 ~ 6.0m
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2.62 m 2.62~4.92m

3.77m

3.6.2

4-
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HJ25.3-2019

[2020]67
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4

5

HJ

25.3-2019

IEUBK

GB36600-2018
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4.2

4.2.1

[2020]67

4.2.2

4-

.2�}0 �Ÿ�Z `
»

"‘�$ "‘

�x �‘

�’ E÷

�È

�Ÿ

�* �` �; "d �6

�È

Aô �' $

�� # �* �… "Ÿ �Ò$ +x

� �²
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4.3.1.1

15 23.58 5m

X33-1-3 10 792.33

5m X33-1-3

4.3.1.2

3

W2 W3 W8 4-

3.6-2 3.6-3

HJ25.3-2019

&é �} �jG X Ož +X

`�i �ž �

�é�i �ž �À w �" 	¡�Ö Q� �¾ �é�i �ž �� Ož +X � "‘�\ �Õ 
z �6` �;�Ö Q� �¾	 �´�´ �°Jä �� �´�´ �°Jä �� 	ú�; �µ 0ª �ž �À0` �;�� (™ .�; �µ 0ª�• ` � �;�� (™ .
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4-

10 g/dL 5%

4.4.2

1

4.4-1

4.4- 1

OISERca kg kg-1 d-1
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OSIRc mg d-1

OSIRa mg d-1

EDc a

EDa a

EFc d a-1

EFa d a-1

BWc kg

BWa kg

ABSo

ATca d

4.4-2

4.4-2

OISERnc kg ·kg-1 ·d-1

ATnc d

2

4.4-3

4.4-3

DCSERca ( ) kg ·kg-1 ·d-1

SAEc cm2

SAEa cm2

SSARc cm cm-2

SSARa cm cm-2

ABSd

Ev d-1
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4.4-4

4.4-4

DCSERca ( ) kg ·kg-1 ·d-1

3

4.4-5

4.4-5

PISERca ( ) kg ·kg-1 ·d-1

PM10 mg m-3

DAIRa m3 d-1

DAIRc m3 d-1

PIAF

fspi

fspo

EFIa d a-1

EFIc d a-1

EFOa d a-1

EFOc d a-1

4.4-6

4.4-6

PISERnc ( ) kg kg-1 d-1
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4

4.4-7

4.4-7

IOVERca1

kg kg-1 d-1

VFsuroa kg cm-3

4.4-8

4.4-8

IOVERnc1

kg kg-1 d-1

5

4.4-9

4.4-9

IOVERca2

kg kg-1 d-1

VFsuboa kg cm-3

4.4-10
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IOVERnc2

kg kg-1 d-1

6

4.4-11

4.4-11

IOVERca3

L kg-1 d-1

VFgwoa L cm-3

4.4-12

4.4-12

IOVERnc3

L kg-1 d-1

7

4.4-13

4.4-12

IIVERca1

kg kg-1 d-1
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VFsubia kg cm-3

4.4-14

4.4-14

IIVERnc1

kg kg-1 d-1

8

4.4-15

4.4-15

IIVERca2

L kg-1 d-1

VFgwia L cm-3

4.4-16

4.4-16

IIVERnc2

L kg-1 d-1

4.4.3
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IEUBK

30% 40%~50% 60% 20%~45%

UPpoten= ABSdiet× INdiet + ABSdust× INdust+ ABSsoil× INsoil+ABSair× INair+

ABSother× INother 5

UPpoten

ABSdiet ABSdust ABSsoil ABSair ABSother

INdiet INother

UPpassive = PAF × UPpoten 6

UPactive= 1 - PAF UPpoten/ 1+ UPpoten / SATuptake 7

PAF

SATuptake UPpoten

3

IEUBK

IEUBK

-

4

IEUBK GSD

4.4.4

1
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3-3

HJ25.3-2019

2

IEUBK

EPA

4.5

4-

HJ25.3-2019 HJ25.3

4.6

4.6.1

(CR) (HQ)

J25.3-2019

9

㠤㠤 㠤
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4.6.2

4.6.2.1

C.1

1 4.6-1

����� = ������� × ���� × ��� 4.6-1

CRois

Csur mg kg-1

SFo (mg kg-1 d-1)-1

2 4.6-2

����� = ������� × ���� × ��� 4.6-2

CRdcs

SFd (mg kg-1 d-1)-1

3 4.6-3

����� = ������� × ���� × ��� 4.6-3

CRpis

SFi (mg kg-1 d-1)-1

4 4.6-4

��� = ����� + ����� + ����� 4.6-4

CRn ( n )

C.2

1 4.6-5

4.6-5

HQois

SAF

RfDo mg kg-1 d-1

2 4.6-6
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4.6-6

HQdcs

3 4.6-7

4.6-7

HQpis

RfDi mg kg-1 d-1

4 4.6-8

��� = ����� + ����� + ����� 4.6-8

HIn ( n )

C.3

1

4.6-15

�����3 = �������3 × ��� × ��� 4.6-15

CRiov3

Cgw mg L-1

2

4.6-16

�����2 = �������2 × ��� × ��� 4.6-16

CRiiv2

3 4.6-17

��� = �����3 + �����2 4.6-17

CRn ( n )

C.4

1

4.6-18

4.6-18
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HQiov3

WAF

2

4.6-19

4.6-19

HQiiv2

3 4.6-20

��� = �����3 + �����2 4.6-20

HIn ( n )
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4.6.2.2

IEUBK

10 g/dL IEUBK 4.4.3

4.6.2.3

1

4.6-1 4.6-2

3.19E-04

10-6

2

IEUBK 10 g/dL 5%

289.42mg/kg 9830mg/kg

3 4-

4-

1.59mg/L 0.0336mg/L

4.6-3 HJ25.3-2019

4-

4-
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4.7

4.7.1

1 2

3

4

(variability) (uncertainty)

1

IEUBK

2
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4.7.3

HJ25.3-2019

20%

4.7-1 20%

20%

4.7-2

HJ25.3-2019 D D.3

SR P1 P2

P1 P2 P1 1.1 X1

X2 4.7-4 4.7-5

P D.3

D.3

D.3

SR

P1 P P1

P2 P P1 1.1

X1 P1

X2 P2

4.7-3

��

�È

�A

� ÇÀ �I¡  

�A �L| �A �@Q2 �? �Ä

�ã� 	ò�O

�H �O �  �O

N�F€@ � ý �? �Ä�O �AU) 'ÿ �LN 
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4.8

1

2 4-

4-
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5.1.1.1

E.1

1 5.1-1

5.1-1

2 5.1-2

5.1-2

3 5.1-3

5.1-3

4 3

5.1-4

5.1-4

E.2

1 5.1-5

5.1-5

2 5.1-5

5.1-5
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5.7mg/kg ( )

5.2

5.2.1
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454m3 1236m3

0-1.0m 2978m2

2978m3 2517m2 2517m3

461m2 461m3

1.0-2.0m 1692m2

1692m3 1244m2 1244m3

192m2 192m3

256m2 256m3

2.0-3.0m 1200m2

1200m3 894m2 894m3

49m2 49m3

257m2 257m3

3.0-4.0m 695m2

695m3 433m2 433m3

213m2 213m3

49m2 49m3

4.0-5.0m 213m2

213m3 213m2 213m3

5.2.4

RTK

D G
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5.3

5.3.1

[2020]67

GB 36600

5.7mg/kg

GB36600 3.0mg/kg

1931m3 -

1690m3
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6.1

IEUBK

HJ25.3-2019

[2020]67

1

[2020]67

4-

[2020]67

2

4-

3

10-6
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6.2

/

1

2 5.7mg/kg GB36600

3.0mg/kg

3 4-

4

2022 1
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