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  �� ����� %�0
&]12[.   
  

3 -5- ����R ��J��,�-R  

 �� Ba ��2� ��"
� "�8�� .� ��!����� 1��0�3��) J�v��

�) 6��� ���$; 0�� 	 
�!�@! �� 
]��� Z�O;"� S!�'� ���

��'&
� "�
5 1"��) 1��0�3��)  2; H]�/ . "��) 1��0�3��)

 ��',O�� q!�
t ���$; ��D�]�;)���
�a( 0�3��) �

.��< 1�)���
�a ()CA( 	 .D3�� H�
2; 0�3��) �
]� 1��

)PCA( �;J
� M� "�0&� SPSS 16.0���� 1�
��� J�v�� ��.  
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 �)���EF �+��,R X%� 

EF < 2 ��� ��I ��# �; �e; 

2 ≤ EF < 5 ��IM��'� ���� 

5 ≤ EF < 20 ��I.7�; H��5 ���� 

20 ≤ EF < 40 ��I:�� "��,� ���� 

EF > 40 ��I���� :�� "��,� "��,� 

  

 0�
�2. F�� �+��,R &
� ��J@��V-) '��� U#�� Y��) �� ]9[   

F�� �)
L� �+��,R @�2Z� 

0 Igeo ≤ 0 ���3) 
�I 

1 0 < Igeo ≤ 1 M��'� ����3) �; ���3) 
�I 

2 1 < Igeo ≤ 2 M��'� ����3) 

3 2 < Igeo ≤ 3 �!�� �; M��'� ����3) 

4 3 < Igeo ≤ 4 ���3) %�� .� 

5 4 < Igeo ≤ 5 ���3)  !�e� �� �; %�� .� 

6 Igeo > 5 ���3)  !�e� �� 

  

4 [$� � \���- Q  

4Q1����1���G���* ��J��,�-R \���- Q  

.���  S!�'�.N4�� �24� %����" �v�� .$3�4� �"�� 1

�� ���� 1�"�� ������� "�Y .� %����" �!� .# ���

31/61 % 	 .���05/30  %�� H� �����) *	�73 .(  &��

b�,N; T��� 
� %����" �!�3�& 1��� W)1974( r�� �� �

.��� *	�
� �.���.��� H� ��3	�
� .��� �1�1�  H� 	

.���  �� *	�
� ��# �� 1�) H@�3 .( 1"��) 1��
'��"�a

����� ���� ��� .O��2� 	 ����  �"� �; 0!" 1

 �� %�"{ �� ����"�7 . .� W!�0� %����" �
# "�Y .�

 �"� �30�� "��� %����" 9:�;  �� .� 	 ���� 
;

".���0!�� 
;���� . "�Y .� %����" �!� �3) ���� ��0��

 
��
�  M��'�53/3 %�) b�,
# %���
# ��0�� 	 .� ��

 
��
� ������� "�Y75/4 % ��.  M��'� "��N�pH 

 .N4�� �!� �24� %����"32/7 �� ���� .# ���� ���

�� "�
5 �U�< ��	�2� "� �24� %����" ��
��

)*	�74.(  

  

4Q2�-�� Q���62,�%� ���� &����� ��� ��  

�� ���� B@!� .$�� A�
a 0�3��) S!�'����# .# ��� 1��

  !

# 	  �'@��� � �
!� H��� .N4�� �!� ��"

��',� .���# �!� ����� %�0
& �'<��� J�� .� "� ��

�� �D!� ��e� VN����# .V�� 1�"��  �'@��� �!
;

�� 9f7 ��0������.  
  

 4Q3�(�� &)��* @]�T  Q&����� �� '  

   8
I8  0
&)Cd ،Pb ،Ni ،Cu ،Cr ،Ti ،V 	 Zn(  "�

.N4�� �24� %����" *	�7 "� .$3�4� �"�� 15  H��5

 �� ������.  �� J�����#  8
I25/0 �;11/2 ) ��

�������77/0(�� 9
� �37/4  �;19/59 ) ������� ��

21/28( �� H@�� �54/24  �;48/67 ) ������� ��71/45( �

 �� B�59/14  �;61/96 ) ������� ��34/49( J	
# �

��66/73  �;90/975 ) ������� ��59/191( �� J����'�; �

90/4010  �;82/27146 ) ������� ��51/6440( �

 �� J�!����	29/73  �;48/1099 ) ������� ��79/193 ( 	

 �� 1	"59/50  �;83 /536 )� ��R�����R �09/176 (

�
���� 
��x; J
��
�# 
� J
���# . 0
&  8
I �!
'���

 ���',!� .� X
$'� 1	" 	 B�A1 V�� 	  8
I �!
;

 J�!����	 	 J����'�; �J	
# �H@�� �9
� �J�����# %�0
&

 .� X
$'����',!� A12 ������ . H@�4  �����`

 ���� �" .$3�4� �"�� .N4�� "� 
]���  8
I %�
��x;

����� . .����A1 �!�7 "� ��30�� "��� .
@�� ��  .#

�'�# �� ���  ���
� ���"�� ��
; �� ..���� H2� -

 1"��
�A12  .� 	 ��� _5�	 Ha ���/� H2� �@!�0� "�

 �3�$& �� ���� z3�K� H�3� �.N4�� �!� "� ���
�� 1��

 �� :�� "��,� .���� �!� "� %�0
&  8
I . �
# "�Y .�

 	 �30�� 9:�; �7	
<  �� .� ����� %�0
&  8
I

�'�# .
@��"�� V!�0&� �30�� "��� ��� ���!) H@�4.(  

 0�
�1. F����T �)��� �
��&����� �� ����� &)��* �+
� ]25[  
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 0�
�3. 6-)� \���-�,�-) �
�� � �.�/ ����# 6�S�- �$%� &����� �?��  

%����"  &�� 
���� S#  

)SKI(  

.����  

)Md( 

"��$� w�
2��  

)δI( 

�������  

)Mz( 

T"  

(%) 

 
��  

(%) 

.���  

(%) 

*	�
�  

 (%)  
.���� �"��� 

�3	�
� H� 24/0-  90/4 32/3 87/4 56/10 68/56 37/23 36/9  A1  

.��� 12/0-  10/2 62/0 30/0 64/0 62/0 72/98 00/0  A2 

*	�
� ��# �� 1� .��� H� 76/0-  90/6 70/1 83/6 93/28 57/59 08/11 40./  A3 

*	�
� ��# �� .��� 60/0  60/2 07/1 83/2 09/2 49/7 46/89 95/0  A4 

*	�
� ��# �� 1� .��� H� 03/0  00/5 39/2 03/5 83/12 82/47 87/38 44/0  A5 

*	�
� ��# �� .��� 19/0 90/2 55/0 93/2 14/0 42/1 15/98 29/0  A6 

*	�
� ��# ��  .��� 44/0  90/2 14/1 03/3 58/2 23/8 99/88 18/0  A7 

1� .��� *	�
� 64/0 50/0- 75/1 40/0 45/0 10/1 56/48 85/49  A8 

1� .��� *	�
� 15/0-  00/0 41/2 26/0- 17/0 46/1 69/59 65/38  A9 

�3	�
� .��� 44/0-  60/1 73/1 83/0 25/1 28/1 67/89 77/7  A10 

*	�
� ��# �� 1� .��� H� 01/0  30/5 35/2 30/5 12/16 72/47 50/35 66/0  A11 

*	�
� ��# �� .��� 05/0  40/2 56/0 43/2 00/0 00/0 70/99 30/0  A12 

�3	�
� .��� 13/0 00/1 53/1 73/0 06/1 55/2 76/69 62/26  A13 

*	�
� ��# �� H� 13/0  70/5 61/1 87/5 41/12 23/78 27/2 08/0  A14 

*	�
� ��# �� �
� .���  43/0  50/3-  25/2  27/4  53/8  09/31  89/58  49/1  A15  

-  64/0  90/6  32/3  83/6  93/28  23/78  70/99  85/49  .�����  

-  01/0  05/0-  55/0  26/0-  00/0  00/0  27/9  00/0  .���#  

-  16/0  90/2  70/1  93/2  09/2  49/7  69/59  66/0  .����  

-  18/0  09/3  67/1  14/3  52/6  02/23  31/61  13/9  �������  

-  23/0  14/2  80/0  17/2  35/80  52/27  38/32  01/16  "��$� w�
2��  

  

 0�
�4.  � �,R F��� 
>�� '��2/ 
�?�� &����� ��J��,�-R \���-pH %� ���� 6L%�� �$%� &����� ��62,�  

pH  �3) ����(%)  b�,
# %���
#(%) .���� �"��� 

36/7 00/17 65/3 A1 

10/7 00/1 30/11 A2 

28/7 00/6 25/5 A3 

45/7 00/2 05/11 A4 

70/7 00/5 20/1 A5 

54/7 00/1 50/1 A6 

63/7 00/3 20/16 A7 

80/6 00/0 64/2 A8 

83/4 00/1 90/1 A9 

90/6 00/0 55/3 A10 

42/7 00/5 25/4 A11 

49/7 00/1 50/1 A12 

90/7 00/1 05/0 A13 

89/7 00/5 35/3 A14 

29/7  00/5  99/3  A15  

83/4  00/0  05/0  .���#  

90/7  00/17  20/16  .�����  

42/7  00/2  55/3   .����  

24/7  53/3  76/4  �������  

74/0  27/4  53/4  "��$� w�
2��  

6  
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 NG�3.  @��� 
6��� 
0�)�+ �-)�)�* �)��1-F�(���) �� Y� �6-�1- ��J 62,�%� ���� 6L%�� ��)���  

  

 

 NG�4.  '�(�� &)��* @]�T &)���M/ F�$-)mg/kg (F�(���) ��6-�1- ��J62,�%� ���� 6L%�� ��)���  
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0�
�5 . 62,�%� ���� 6L%�� �$%� &����� �� '�(�� &)��* @]�T  

 H#  8
I)mg/kg( 
.���� �"��� 

Ca  Mn  Mg  K  Fe  Al  Cd Pb Ni Cu Cr Ti V Zn 

69/3  17/1107  51/1  86/1  38/5  22/8  13/1 59/46 44/53 61/96 02/126 90/4010 83/117 83/537 A1 

11/2  05/514  09/1  08/2  38/4  63/6  25/0 84/10 80/34 38/22 39/157 33/5118 49/115 23/74 A2 

67/1  55/1774  37/1  89/1  68/6  51/9  55/0 07/32 76/60 04/61 35/155 55/6245 26/159 31/219 A3 

67/1  94/671  07/1  92/1  79/4  43/7  56/0 90/17 76/41 36/28 92/99 95/5329 73/115 02/103 A4 

80/0  79/877  51/0  98/0  27/4  04/7  57/0 37/4 54/24 59/14 66/73 45/4074 29/73 59/50 A5 

76/2  30/1346  59/1  85/1  37/6  19/9  63/0 51/28 23/57 70/47 76/133 94/5535 59/149 80/139 A6 

65/5  65/1013  37/1  60/1  02/5  40/8  35/0 40/22 39/34 29/33 78/155 08/5047 52/120 45/121 A7 

12/8  37/843  55/1  86/1  11/5  25/9  63/0 54/38 56/39 54/60 81/166 29/4296 99/128 67/172 A8 

06/4  71/719  52/1  52/2  59/4  73/8  02/1 61/13 34/27 03/74 90/129 13/5047 15/148 41/76 A9 

79/7  53/966  86/1  24/2  76/5  37/9  76/0 12/9 80/33 89/52 85/199 79/5892 50/187 04/70 A10 

58/1  56/1022  47/1  21/2  80/5  05/8  47/0 46/24 57/63 94/51 09/140 88/5047 82/139 12/140 A11 

06/7  45/3131  74/2  76/0  5/23  54/4  11/2 19/59 48/67 48/41 90/975 82/27146 48/1099 54/289 A12 

48/1  96/771  13/1  64/1  15/4  01/7  30/0 47/34 77/38 58/37 91/95 00/4502 54/101 81/61 A13 

26/1  79/1552  34/1  18/2  54/5  06/9  05/1 68/24 30/59 11/43 90/131 26/5051 14/133 42/115 A14 

75/3  11/877  67/1  74/1  21/5  01/9  12/1 36/56 94/48 59/74 63/131 32/4234 58/116 03/470 A15 

12/8  45/3131  74/2  52/2  53/23  51/9  11/2  19/59  48/67  61/96  90/975  82/27146  48/1099  83/536  .�����  

80/0  05/514  51/0  76/0  15/4  54/4  25/0  37/4  54/24  59/14  66/73  90/4010  29/73  59/50  .���#  

76/2  53/966  47/1  86/1  21/5  40/8  63/0  68/24  76/41  70/47  76/133  26/5051  99/128  45/121  .����  

56/3  06/1146  45/1  82/1  44/6  10/8  77/0  21/28  71/45  34/49  59/191  51/6440  79/193  09/176  �������  

49/2  14/643  48/0  46/0  79/4  36/1  47/0  61/16  84/13  77/21  14/219  99/5764  95/251  91/147  "��$� w�
2��  

  

4 -4 - '�(�� &)��* �+��,R ������) \���-  

4 -4 -1 - ��T U#�� �+
�)EF(  

 .O��2� �� ���)  �� .� S!�'�EF  ����� %�0
& 1�
�

 *	�7 "�6 ���� V!���  �� ��� . "��N� M��'�EF 

 �"�� .N4�� "� J�!����	 	 J����'�; �H@�� �J�����# 1�
�

W`�# .$3�4� �� 
;2 .� �!�
���� � ��.N4�� �
# "�Y 1

�I %�0
& �!� .�  O,� .$3�4� �"��R��� ����R ��

������ .��I L<�� 9
� 1�
� ��� .O��2� ����

).����1�� A1  	A15( J	
# �) .����A12( B� �) .����

A1 ( 1	" 	).���� 1��A1 	 A15 ( ���2  �;5 �� �����

����� ���� .#��I 1.���� �!� M��'� ����  O,� ��

 �� "�#f� 
]��� .� ..���� .�/�� "� q
I� "�#f� 1��

��"�� "�
5 9:�; �7	
< . 
!��N� .# �!� .� .7�; ��

��I L<���) 1�
� ���� �� 
;:�� ��5/1  �� �!�
���� �

�� �" %�0
& �!� �������  O,� ���,�� H���� .� ���; 

]31[.  

4 -4 -2 -  @��V-) '��� U#��)Igeo(  

 .N4��  ��O�� ���� L<�� .O��2� �� H]�/ S!�'�

 *	�7 "� .$3�4� �"��6  �� ��� ���� ���� . �!�

.���� "� J�����# 1�
� L<�� 1��A3 �A4� A5 �A6 �

A8 �A10  	A11 ��" "��� "�
5 W! 1 ���� .# �
��

����� �� M��'� ����3) �� �; ���3) 
�I �;����" 1 .

.���� 1��A1 �A9 �A14  	A15 ��" "� ���',!� 	 	� 1

A12 ��" "��� "�
5 .� 1 ���� q�;
; .� .# ��
��

����� �!�� �; M��'� ����3) 	 �M��'� ����3) 1

.�����  J�����# 0
& .�  O,� "�#f� 1�� � . "�Y .�

.���� q
I� "� J�����# �
# ��� ����3) ��v!� ���� ��

 �� . "� H@�� 0
& 1�
�  ��O�� ���� L<�� 
!��N�

.���� ����;��" "� ���� "�
5 
D] 1 ���� .# �
��

�����.���� ���� ���3) 
�I 1 �� 0
& �!� .�  O,� �� .

.���� "� 9
� 0
& 1�
�  ��O�� ���� L<�� 
!��N� 1��

A1 �A3 �A8 �A12 �A13  	A15 ��" "� "�
5 W! 1

�� ����3) �� �; ���3) 
�I �;����" 
����� .# ��
��

 �� 9
� 0
& .�  O,� XY��� �!� M��'� .�R 
!�

.������ 9�,2� ���3) 
�I 
K�� �!� .�  O,� ������ .

J	
# 0
& 1�
� 
!��N� �!� .���� "�  1��A2 �A3 �A7� 

A8� A10  	A11 ��" "��� "�
5 W! 1 ���� .# ��
��

����� XY��� �!� M��'� ����3) �; ���� ���3) 
�I 1

 .���� ���  �� J	
# 0
& .�  O,�A12  �0
& �!� .�  O,�

�� ���� �!�� �; M��'� ����3)��� . "� B� 0
&

8  
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V��.���� 
; ���',!� .� "� MN& 	  �� ���3) 
�I ��

A1 �A9  	A15 ��" "�5 W! 1�� "�
 ���� .# �
��

������) M��'� ����3) �; ����3) J�� 1 .�  O,� ��

 �� 0
& �!� . %�0
& 1�
�  ��O�� ���� L<�� 
!��N�

.���� ����; "� J�!����	 	 J����'�;b# �� 	 ���� 
D] �� 
;

�� "�
5 ���3) 
�I ��" "���
�� . .���� �e�;A12   O,�

 J�!����	 .�  O,� 	 M��'� ����3) J����'�; 0
& .�

�� ���� �!�� �; M��'� ����3)��� . "� 1	" 0
&

.���� 1��A3 	 A8 ��" "�.���� "� 	 W! 1 1��A1 	 

A12 ��" "��� "�
5 	� 1 ���� q�;
; .� .# �
��

����� ����3) 	 �M��'� ����3) �; ���3) 
�I ��" 1

�� M��'�����.  

 ����� %�0
& 1�
�  ��O�� ���� L<�� ������� 
!��N�

 9:�; �7	
< .�/�� �24� %����" "� .$3�4� �"��

 %"�] .� �30��)22/1 - (Ni > )42/0 - (V > )38/0-

(Pb  > )32/0 -(Ti  > )07/0- (Zn > )16/0(Cr > 

)55/0 (Cd �� 
��x; .N4�� �!� ����3) 
����� .# ��#

J�����# 0
& 	� .�  O,�  �"�� %�0
& 
!�� �� V�� J	
# 	

 �� .$3�4� .�� ���� q
4� �!� �3�$& .# ��� 1��

�) �	�v; 	  8
I 
��x; qO� ���,�� �$�OY �/ �� ��

 ���3) %�0
& �!� .�  O,� �" .$3�4� �"�� .N4�� 	 ���

 �� ��
# . H@�5  ���� L<�� %�
��x; �����`

�"�� .N4�� "� %�0
& �!� 1�
� �"  ��O��  ���� .$3�4�

�����.  

4 -4 -3 -  �+��,R ��� U#��)PLI(  

 *	�7 "� ����3) "�� L<�� 1�
� ���)  �� .� S!�'�6 

 �� ��� ���� ���� ..���� 1�
� L<�� �!� "��N� 1��

A1 �A3� A6� A8 �A11� A12 �A14  	A15 V�� �� 
;

1 ����� ���� 	 ���� .�  O,� XY��� �!� ����3) 1

"�� ����� %�0
& �� .$3�4� � .V�� �!� "��N� �!
;

 ���',!� .� X
$'� L<��A12  �� 
��
� .#  ��12/3 

������.  

  

4Q5�+��,R a;�� '��2/ � ����R &�2,�%� \���- Q  

4 -5-1- :J b�)�Z '��2/�>��9 '�� �(��� 

�) �3��'/� ���� 	 ����� %�0
& ���� Z�O;"� �� �� ��

b� �� ���D'��; 
]��� ��� ��',� �� ���$) *	�77 .(

�� .� 
!��N�R�)  R�� �R�� ������# .# ���R J��
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)r=725/0, p > 01/0(V�� H@�� E �� �" X��4; �!
;
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> 01/0(V�� 9
� E 1	" �� �" X��4; �!
;)r=824/0, p 

> 01/0 ( B� 	)r=666/0 ,p > 01/0(���3) ER J���

V�� J�!����	 �" X��4; �!
;)r=737/0 ,p > 01/0( �

 0����)r=635/0 ,p < 05/0( J�!0��� �)r=769/0  ,p > 

01/0( ��) �)r=763/0, p > 01/0( B� �)r=584/0 ,p 

< 05/0 ( J	
# 	)r=590/0 ,p < 05/0('�; ER J����

V���" X��4; �!
;  J�!����	  ��)r=756/0 ,p > 01/0 ( 	

 ��))r=597/0 ,p < 05/0(V�� J�!����	 E �" X��4; �!
;

 J�!0��� ��)r=797/0 ,p > 01/0( b���'a �)r=727/0� p 

> 01/0( ��) �)r=712/0, p > 01/0 ( J	
# 	

)r=784/0 ,p > 01/0(V�� 1	" E B� �� �" X��4; �!
;

)r=762/0 ,p > 01/0(� 0���� EV� ��) �� �" X��4; �!
;

)r=817/0 ,p > 01/0(V�� b!0��� 	 E �� �" X��4; �!
;

 b���'a)r=638/0 ,p < 05/0( ��) �)r=579/0  ,p < 

05/0( B� �)r=706/0 ,p > 01/0 ( J	
# 	)r=739/0 ,

p > 01/0 (��"�� . ��7	 
����� %�0
& ��� X��4; �'���

���� %�0
& �!� 1�
� �
'�� ����.  
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N',� P
'Q� %�v��<"�# �!�
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]��� H��� �*	� .��<

 �J	
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; �� ^:��'/� �b���'a 	 b�,
# �J������3)

 �� ��� ���� �;�@�
�� . H��� .# J	� .��< 
]���

�� H@�� 	 J����'�; �0���� ���)�� ����� �� �����;
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.<�� 	� 0�� "����� �� W�@D; H��5 �0v� 1 ..<�� 1

A ���',!� H��� 1��A2 ,A4 ,A5 ,A6 ,A7 ,A8 ,A9 ,

A10, A11 �A12  	A13 .<�� 	 �B ���',!� H��� 1��

A1 ,A3, A14 	 A15 ������ ..'�� �!� 
� 1���

 ��O� 1��O�%	�D; 	 ��.���� 1�� �� 
]��� 
8� �� ��

 �� .'&
� %"�] 
�!�@! ..���� .<�� 1��B  1�"��

V�� 
!��N� .�  O,� H@�� 	 B� �1	" �9
� 1
;

.������',� 
�!� .<�� 1�� . .���� 1��U'�� .�A14 �

.���� 
!�� .<�� 1��B  �30�� "��� .
@�� �@!�0� "�

��� _5�	��� . .����A12�� �� �s�<  �$5�� H�3� .� � 
!

.���� �� %	�D'� ����� %�0
&  8
I 
8� �� ��.  

 NG�5. �,�-) �
�� � �.�/ ����# 6�S�- �$%� &����� �� 62,�%� ���� '�(�� &)��* �)�� @��V-) '��� U#�� �-�G� c���/  
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 0�
�6. ��T U#�� ����L��,�-) �
�� � �.�/ ����# 6�S�- �$%� &����� �� '�(�� &)��* �)�� �+��,R ��� U#�� � @��V-) '��� U#�� 
�+
� 

PLI 
Cd Ni Pb Cr Cu Ti V Zn .���� �"��� 

Igeo EF Igeo EF Igeo EF Igeo EF Igeo EF Igeo EF Igeo EF Igeo EF 

51/1  33/1  95/1 93/0 -  39/1 63/0  04/2 10/0 -  02/1  52/0  19/2  78/0 -  86/0 73/0 -  99/0 91/1 81/1 A1 

68/0 85/0 - 45/0  55/1 - 95/0 47/1 - 50/0 22/0 34/1 59/1 - 53/0 43/0 - 15/1 76/0 - 02/1 94/0 - 70/0 A2 

27/1 30/0 74/0  75/0 - 22/1 10/0 09/1 20/0 98/0 15/0 - 08/1 14/0 - 04/1 29/0 - 04/1 62/0 52/1 A3 

83/0 31/0 05/1 29/1 - 18/1 74/0 - 86/0 43/0 - 88/0 25/1 - 70/0 37/0 - 25/1 75/0 - 06/1 47/0 - 01/1 A4 

48/0 33/0 47/1 06/2 - 96/0 78/2 - 29/0 87/0 - 90/0 21/2 - 50/1 76/0 - 32/1  41/1 - 93/0 49/1 - 68/0 A5 

11/1 48/0 89/0  83/0 - 22/1 07/0 - 03/1 01/0 - 89/0 50/0 -  89/0 32/0 - 98/0 38/0 - 04/1 03/0 - 03/1 A6 

87/0 35/0 - 61/0  57/1 - 90/0 42/0 - 99/0 21/0 27/1 02/1 - 27/1 45/0 - 09/1 69/0 - 02/1 23/0 - 09/1 A7 

14/1 50/0  94/0 37/1 - 88/0 36/0 46/1 31/0  16/1 16/0 - 19/1 68/0 - 79/0 60/0 - 93/0 28/0 33/1 A8 

95/0 17/1 37/1 90/1 - 56/0 14/1 - 47/0  06/0 - 82/0 13/0  32/1 44/0 - 85/0 40/0 - 98/0 90/0 - 54/0 A9 

94/0 76/0 78/0  59/1 - 52/0 72/1 - 24/0 57/0  96/0 35/0 - 71/0 23/0 - 75/0 06/0 - 93/0 02/1 - 37/0 A10 

06/1 07/0 76/0 68/0 - 53/1  29/0 - 00/1 05/0 05/1 38/0 - 10/1  45/0 - 01/0 48/0 - 09/1 02/0 -  17/1  A11 

12/3 23/2 94/0 60/0 - 45/0 98/0 67/0 85/2  05/2 70/0 - 24/0 98/1 51/1 50/2 40/2 02/1 67/0 A12 

77/0 61/0 63/0  40/1 - 25/1  20/0 88/1 49/0 - 96/0 85/0 - 06/1 62/0 -  20/1 94/0 - 06/1 21/1 - 69/0 A13 

10/1 22/1 67/1 78/0 - 42/1  28/0 - 00/1 03/0 - 98/0 65/0 - 90/0 45/0 - 00/1 55/0 - 03/1 30/0 -  95/0 A14 

47/1 31/1 72/1 06/1 - 13/1  91/0 21/2 04/0 - 95/0 14/0 51/1 70/0 - 81/0 74/0 - 88/0 72/1 76/3  A15 

12/3  23/2 95/1 60/0 - 53/1 98/0 21/2 85/2 05/2 52/0 19/2 98/1 51/1 50/2 40/2 91/1 81/4 .�����  

48/0  85/0 - 45/0 06/2 - 45/0 78/2 - 24/0 87/0 - 82/0 21/2 - 24/0 78/0 - 75/0 41/1 - 88/0 49/1 - 37/0 .���#  

06/1  48/0 94/0 29/1 - 13/1 28/0 - 00/1 01/0 - 98/0 - 50/0 - 90/0 45/0 - 01/1 60/0 - 02/1 23/0 - 01/1 .����  

15/1  55/0  06/1 22/1 - 04/1 38/0 - 05/1 16/0 08/1 60/0 - 98/0 32/0 - 04/1 42/0 - 09/1 07/0 - 36/1 �������  

61/0  82/0 46/0 46/0 33/0 04/1 61/0 83/0 30/0 71/0 47/0 66/0 22/0 86/0 37/0 03/1 24/1 "��$� w�
2��  
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 0�
�7. :J d��/��F�)
-) �>��9 '�� ������ �(���62,�%� ���� 6L%�� �� F
� ���+  

Cr  Cu Fe K  Mg  Mn Zn  V  Ti Al  Pb  Ni  Cd    

                        1  Cd 

                      1  204/0  Ni 

                    1  532/0  400/0  Pb 

                  1  350/0  406/0  526/0  Al 

                1  376/0  374/0-  246/0  246/0 -  Ti 

              1  756/0**  737/0**  054/0-  310/0  202/0  V 

            1  053/0-  397/0-  285/0  824/0**  431/0  607/0*  
Zn 

          1  199/0  402/0  424/0  635/0*  241/0  705/0**  242/0  Mn 

        1  233/0  381/0  797/0**  294/0  769/0**  437/0  362/0  441/0  Mg 

      1  638/0*  029/0  062/0 -  727/0**  474/0  367/0  068/0 -  247/0  287/0  K 

    1  286/0  579/0*  817/0**  275/0  712/0**  597/0*  763/0**  267/0  759/0**  214/0  Fe 

  1  392/0  409/0  706/0**  242/0  762/0**  398/0  142/0-  584/0*  666/0**  366/0  725/0**  
Cu 

1  281/0  491/0  544/0  739/0**  171/0  027/0  784/0**  498/0  590/0*  012/0  117/0  010/0  Cr 

* 1"�� ��$� z4� �� .7�; H��5 X��4;05/0                   ** .7�; H��5 X��4; 1"�� ��$� z4� ��01/0  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 NG�6. 6��# N��$/ �)��1-62,�%� ���� 6L%�� �� �>��9 ���V� �� �)e @�) F
J�;� N��= ��>) 6��# ��.  

 NG�7. 6��# N��$/ �)��1-F�(���) ���V� �� �)6-�1- ��J��)���e 6-�1- �) ���1�� F��+ �� ���� �(-��� )�?� 6��# ��@�) 6L%�� �� �J.  
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4Q5Q367,�� N��$/ Q ��>) ��J)PCA( 

.D3\� H�
2; A	" �
�"�# ��
]� 1��3 .D3\� �" �
]� 1

 ���� LQ��)�7 *	8 .( "�8�� .� B#��!"�	 V<
`

 .� 
c�� H���� q!�
t B��!"�	 r��v� �����" H5��/ .�

 �� ��� .'&
� "�# .b�.���� ���` 1A12  H�3� .�

V�� �'��� .4��	 .� 	 ����� 
]��� "��N� �!
;

.���� 
!�� �� �!�� wk'<� %�O��2� "� ��PCA  
8� "�

 �� ���� .'&
� ..D3\�� H��� *	� 1 �J������3) 
]��

 	 ���� J�!����	 �b!0��� �b���'a �b�,
# �J	
#32/32 %

� �" B��!"�	 ��R��R� HR���� .� �� .D3�� �!�R 6��

������ 
8� .� 	 ���� �����%�@�
�� 
����� ��" 1��

���� %����" "� ��7�� . �J������3) ����� 1
]��� "�d/

� 
�� �!� ��O� b!0��� 	 b���'a �b�,
# � ..D3�� 1

 	  �� B� �1	" �9
� �J�����# 
]��� H��� J	�

14/26 %�� 
� "� �" B��!"�	 ���
�� . 6��� �� .D3�� �!�

 �3�$& �� .4��" "� 	 ���� ���,���'�# .
@�� 1�� ���"

�� .N4�� "� ��7�� _!��] 	 �30�� "������� . 
]��� �!�

�� 1��D3�� ��& �� Z�O;"� "������ ..D3�� �� J�� 1

 	 .'&�! H�@�; J����'�; 	 0���� �H@�� ���) 
]���

09/23 %�� H�@�; �" B��!"�	 ����� . "� .D3�� �!�

���� 6��� �� Z�O;"� "� 
]��� 
����� 	 ���� �����

�� J����'�; 	 0���� ���) 1����,#� �� Z�O;"����� . .�

�� 
8�D3�� .� 
� "�  O,� W! .� J����'�; 
K�� ��" .

���� 6��� �� 	 �"��  #"��� H]�/ ���,�� 	 �����

����� . H@� .� .7�; �� .'O3�6 Z�O;"� J����'�; 
K�� �

1�5 
!�� .�  O,� �H@�� 	 0���� ���) 
]��� �� 1
;

 .��< "� ��7�� %�0
&B �#
'�� 6��� 
����� 	 .'��� �

 �� %�0
& �� .'�� �!� �� ..'�� 1���3 .D3\� �
]� 1

� "� H@8  �� ��� ���� V!��� .���� "� .# .���

 H@�8 �� ������.D3�� ���� .� "� ��� �&
$� 1��

.'�� 
K�� .���v���� 1������ . 
K��Ti .N4�� "� 1�

 �� .'&
� "�
5 .���v� .� �� "	�.  
  

 0�
�8. d��1��)� f#�H �) 
2� ��>) 67,g� 6� . Uh;� :�hZ &��> 6� ��= �/ i���� j�V/�)@�) F
�.  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
  

 .D3�� 

1  2  3  

Cd 201/0  731/0 078/0 

Ni 004/0  333/0 854/0 

Pb 590/0 -  862/0 206/0 

Al 675/0  369/0 459/0 

Ca 761/0  222/0 409/0 - 

Cr 894/0  024/0 - 086/0 

Cu 402/0  831/0 132/0 

Fe 438/0 155/0 843/0 

K 712/0 007/0 - 129/0 

Mg 833/0 446/0 181/0 

Mn 085/0 130/0 899/0 

Ti 530/0 554/0 533/0 

V 895/0 067/0 - 400/0 

Zn 052/0 919/0 144/0 

  B��!"�	(%)  325/32  145/26  091/23  

 NG�8. 67,g� 6� �)��1- ��,�-R �) N>�S ��>) �PCA .67,�� �) k� �JF
� Uh;� F��+ k� �� ��>) ��J
-) . 6� �) l��-���/ �m�9

�� ��� �>��9 F��+�� �]- 6� � 
���
��� 6��)� @���;� F��+ 6� �J �� 
��. 
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#
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