
! " # $

!"#$#!% &' ()&'*

%

!"

&%

#

'

+,$%

(

&

)

-./0!"

!

'.0'

()*+

!

+,$%

*(+,-./0123456789:;<

=>?

"

@ABCDEFCG

#

HIJ7K;LMN

O

!

PQRS8HTUB;VWXY

,$-%.

"

BCDE

Z[\]C<=^

!

_:`abcD\def!;

ghK

!

ijkZlmnop]C;ghKqjk

\]C!rsth

"

ab;BCDEuv+wA#

x;yzghK

!

{|};BCDEuv~01;

�Ko���

,!-'.

"

VW��

!

BC��cD!:�

�|}K+w����

!

H����0176

#

��

��

#

���H�w�pZBC��cD!:��

;�mn�uv;+w

,/-0.

"

��

!

��+wVW;

��uv���r� ¡�

,1-&.

#

¢x ¡�

,".

#

]£

 ¤ ¡�

,$2.

#

¥dP¦ ¡�

,$$.

�

"

§¨�O©ª

��jk«�m¬#®¯H�+w~yz°$±

²;:��

"

³Z�´kµ��+¶®H�+w:

��·pyz;¸I¹º

!

��»¼½¾¿À

"

*(

+¾�ÁÂ ¡��

$

Ã®Zus  ¡�

%

Ä��

ÅOAyz:��+wVW

,$%-$!.

!

Æ��~µÇ�

�;§¨�O

!

jk�ÈÉÊBCDe!:��;

uv+w

"

N�ËÌÍÍÎ,-

!

ÏÐÑÒ¸�¾Ó

01�Ô

!

rs8ÕÖ×Ø

#

ÙÚ

#

.0

#

ÛÜ

#

Ý¦

#

Þß

#

à0

#

áâ01�u;01ãäIå

!

©ª0

1��æç7;�Kmnè£n·p8BCDe

!

³��ÏÐÑ-BCDe:��+w/éêëì;

VWí�¿À

"

îï\ ¡ÏÐÑ-BCDe:�

�ðñ;òóµ

!

ôOus  ¡/¥dP¦ ¡

!

FBCDe;+w/éêëì·õö÷VW

"

!

âø~��

!"!

!"#$%

ÏÐÑ-ZËÌÍÍÎ

!

ZËÌÍùú

#

ãä

#

ûü

#

�ý

#

þ./ÿ!!"

!

Z"#$%&;'(

)�ù*/�ýF+,�;,-

!

-,.

0

/

$

/01ü2,4

!

3xê

'/0 34

%

!

H4

%'%+1&

5

"

ÏÐÑ-Z!"�B;×Ø01ò#/:v;Ù

Úò#67

!

Z"Ð89;:%7K61ò#

!

qZ

ËÌÍ;01B-

!

ò;rsk×Ø

#

ÙÚ

#

.0

#

Û

Ü

#

Ý¦

#

Þß

#

à0

#

áâ01�u;01ãäIå

"

&'()*+,-./0123456

!"# $%& '() *+,

!

!"#$%&' ()*+,-./01

"

23 !4#

2/225$

#

78

&

;þFÏÐÑ-BCDe:��ðñ<=·õ8VW

!

>

%221

(

$$

)S?@Ad7(;BCDeBß

!

 ¡

8

(6

#

78

#

9*

#

:;

#

7<

#

7)

#

=>

#

?@

#

AB

#

A>

#

(C

%

D

5

#

E

%

D

�

$%

C��

"

DEFG

!

~yzHIJK«

!

ÏÐÑ-BCD

e!L

(C

%

D

5

+;:��ðñ3IGMN0

"

ôOK� ¡/us  ¡

!

FDe:����+w·õO¡

!

9��

PÓuv+w

&

7Z

:;

#

7<

#

(6

#

9*

#

AB

#

78

#

A>

~����

#

ÀQ����

"

RZ

?@

#

7)

#

=>

L~������+

!

S~0TU1�Co���

"

PZ

(C

%

D

5

uv~yzghK��

F

ab+w

G

"

k

(C

N�VW��ÂX:��;¥d

P¦YG

!

Z01��[\;

78

#

9*

#

=>

¸��B;¥dP¦

!

BCDe!;:��ðñ0J~01]; ^

K_¨

"

9 : ;

&

BCDe

'

:��

'

¥dP¦

'

uP¦ ¡

'

ÏÐÑ

<=5>?

&

:/"/

@ABCD

&

(

@EFG

&

$222-!0/1

$

%2$%

%

2'-$$2&-

HIJK

&

%2$$-$%-%$

'

LMJK

&

%2$%-2!-$0

N/OP

&

!"#$`ab/ËÌÍùc¨Nd�

(

ËÌÍ¾�e#f.g`a

) $

%222'2221-%

%

hi

"

QRST

&

jkl

!

m

!

$"1&

(7

!

inVWo

!

yzgp1

!

uv>q<=#f.g�x;VW

'

H-4I@C

&

JKL1&/%2M$%0+JB4

"



!

!"

" !

!

#

!"#

!"#$%&'

#$$%

$

&&

%

!

#$$'

$

&&

%

"

&'()*+,

-./0

(&

1234

#

5

&

$"

6723489

&

7

3:

%

23;<=>?

#")( *+

"

@

#')( *+

ABC

"

DEFGHIJKLMNO3P

"

QR&ST

(!&$

+

UVWXYZ[\

"

]^_`abUcdefg

hijk

"

lmnop

&

$

%

hqrstu3:vwxKpyz`{

&

st

u

$

f|z`}

&

~tu

$%

��89nh`}O9C

��G�G��

"

����hq~stu3:U�

JK��p��*+8�UO3C�0&�V��

��~��~

"

�L�O3C�Ut�k��

"

��

��3:U}���HI� }�

"

¡}�¢

,-

'

./

f

01

#

2

!

£

&#

¤� f¥¦k§¨

%

©ª3:

}�&«¬®¯°±�²³´µHI

"

OD¶

3

·¸¸¹º

43567

p»

"

¼¶½¾·¸¸¹º

40687

f'¿À½¾Á8¸¹º

496:0087

UÂ� ÃÄ

}��º

&

Å

&

$%

}�ÆÇ�ODÈÉÊË3

'

µ.

Ì�Í3fÎÏ3£Ð´ÑÒ{�ÓÎÔfËÕ

Ô

%

Ö`3:{�×ØÙÚÛÜ

(

ÝÞTß¦àáâ

3:{�×ØÙÚ

)%

!

ãäåæç

#"!

()*+,-./01234567

'É)*hquè�éêëìí� §¨îï

ðñòÅ

#

%

�Å

#

yò

"

01

#

2

!

'

;

#

2

f

<=

� U§¨ó

¦ô-õö÷ø

"

¶«¬�ù`Z½��Zúû

5

&

'É)*hquè3:O9{ü5

6>/)& 8?+@1>=/ 1A*?B>A= AC ?B+AD@EFG>* HIDBC?11 >= 8E>J>?KEI?=/ L>BM

ýþÿ£

*

'É)*hquè�éê� !e{�

&&$"



! " # $

!"!"

%

��� ����� ��� ����� ��� �����

As AFS �	� 
��� �� 
���

Cd GF-AAS Cu XRF �� �  XRF�

Hg AFS ��� 
��� ��� 
���

Pb XRF ��� 
��� � �

 

!

!

"#$%&'()*+

"#$%& ! '()%& *)%+,& #-#%./01#% ,&/()2 )3 &%&,&-/4

&'()*+,

!

!

-./01234()*+,5

678

!

-.9:;<=>6?

"

#$

#

%&

#

'(

#

)*

#

%+

#

,-

#

%.

#

/0

#

12

23@A6B

!

4()*+,C

5

!

DEFG23HIJK

!

LMNOPQ9RS

!

D4"TUVWXYZ[\CO

3!45!67

!

FG9RS

PQ]K^_

$

%&#/0#'(#12#)*#%.##$#%+#

,-

!

`abRSPQ6_9

,-

FG

!

U0123>

c^()*+,9

!849

d

!

efDEFGg^hi

jk

:

lm'hino9pqrsBtuvwx9

yz{|}

:

~

#;

"

<

=

#

>

"

<

�����()��q

?

����

@

"

!"!

!"#$%&'

yz{FG��9C��l���#��yz

{9COq$�������

"

"A!A

%�����

�X

#

��X�#9� x

#

¡¢x

#

£¤x

#

¥¦§

tx

#

()¨©x

"

ª«FGr¬YZ

!

O®¯°

¦±²�

3!B7

YZ¯\

!

³´C�<=9B?

%

e

=

&!

���XBtwx!FG23C�<=lfH#µ

'

4

¶

$

)*

4

%+

#

,-

#

#$

#

'(

#

12

#

10

�FG��L

HI·C�

!

efV.lm�CO9��

!

¸¹º'

)*

b¥¦§tno9�»FG

3!C7

!

b¼½x9ª«

�¾¿FG

"

!

~

#$

#

'(

b� 9��FG

3"A5"=7

!

12

#

,-

FG>' Àx!ª«6¿FG

3"45"97

!

Á~

l�º'Btwx!9

)*

#

%+

#

,-

#

#$

#

'(

#

12

#

10

4� ÂÃ

#

¼½£¤��

"

#$

4

%&

#

'(

�FG�

�LHI·C�

!

efBtwx!9

#$

#

%&

#

'(

F

G4� ÂÃ��

"

,-

Ä

%.

#

/0

FG��LHI

·C�

!

,-

'� xª«�6¿FG

!

/0

'Åzx

ª«�6¿FG

3D7

!

efBtwx!9

,-

#

%.

#

/0

FGÆ4� ÂÃ��Ç

!

È4hÉÊiptno

��

"

#;

"

<

=

4

>

"

<

�FG��LHI·C�

!

FG

Ë°efÌÍq$����()��q

"

!"#

()*+,'

RSÁÎ

?E0+-FGHI0J KLFJ2+$:EK$M

b¸ÏÐÑ

Ò¶ÂÃ���ÓÔÕÃPQ9y��Ö

"

-b¤

�� ���� ���� 	
� �� ��� ����/% ����� ���� 

As mg/kg 4.8�47.8 14.9 13 8.13 54.58 9.5 1.57 

Cd mg/kg 0.23�362 11.4 4 50.14 440.9 0.15 76 

Hg �g/kg 150�775 346 325 135.51 39.17 37.7 9.18 

Pb mg/kg 48.3�312 140.3 135 50.85 36.24 22.56 6.22 

Cr mg/kg 29.6�187 96.2 91 27.92 29.02 65.21 1.48 

Ni mg/kg 12�66.5 40.6 39 17.38 42.8 28.06 1.45 

Cu mg/kg 26.4�167 74.9 69 26.82 35.81 22.95 3.26 

Zn mg/kg 135�8670 1019.6 594 1466.31 143.81 69.63 14.64 

Mn mg/kg 129�855 561.4 556 128.2 22.84 588.89 0.95 

Mo mg/kg 1.69�8.41 3.8 4 1.45 38.16 0.55 6.91 

K O % 0.61�2.55 1.53 1 0.35 22.88 2.41 0.63 

Al O  % 6.43�13.62 9 9 1.48 16.44 12.73 0.71 
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Al O  K O Cr Pb Zn Cu Ni Mn As Cd Hg Mo 

Al O  1            

K O 0.367  1           

Cr 0.013 -0.040 1          

Pb 0.137 -0.137 0.551  1         

Zn -0.030 -0.087 0.012 0.191 1        

Cu 0.112 0.256 0.086 0.257 0.110 1       

Ni 0.060 0.013 0.289  0.417  0.655  0.379  1      

Mn -0.332  -0.010 0.742  0.439  0.120 0.112 0.434  1     

As 0.294  -0.021 0.471  0.593  0.082 0.054 0.298  0.380  1    

Cd -0.018 -0.113 0.322  0.294  -0.022 0.067 0.043 0.126 0.588  1   

Hg 0.181 -0.070 0.159 0.546  0.069 0.233 0.132 0.015 0.384  0.295  1  

Mo -0.139 -0.268 0.513  0.483  0.168 0.187 0.357  0.696  0.276  0.072 0.062 1 
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1 2 3 4 

Al O  -0.080 0.242 -0.010 0.730 

K O -0.033 -0.197 -0.044 0.851 

Cr 0.831 0.305 -0.040 0.043 

Pb 0.459 0.645 0.312 0.036 

Zn -0.015 0.008 0.855 -0.152 

Cu 0.095 0.093 0.473 0.441 

Ni 0.337 0.096 0.833 0.091 

Mn 0.927 0.043 0.128 0.033 

As 0.368 0.760 0.028 0.147 

Cd 0.116 0.731 -0.148 -0.103 

Hg -0.110 0.763 0.204 0.083 

Mo 0.785 0.059 0.244 -0.216 

��� 2.668 2.324 1.889 1.573 

	
�/% 22.233 19.363 15.743 13.109 

�	
�/% 22.233 41.596 57.339 70.448 
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