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U�'V2. 
 ��I- 
, 
��� W$�, 
� � ,$X(�$- 
Y��# �GY! � �#
? �� P����H :����
� '()�� *!
�� �� KL��- ���- :=;�M-  

*�( B
�  �!'I- Mg (%) Ca (%) Sr (ppm)  Mn (ppm)  Fe (ppm)  Na (ppm)  

:�QF 
$� ����2� 0.2 30.3 255.1 147.3 58 361.6 

�	-���� 0.6 39.6 625 957.7 2238.3 909.1 

�	���	
 0.3 29.1 248.5 264.5 17.1 426.6 


�� ��� ����2� 0.3 29.1 248.5 264.5 17.1 426.6 

�	-���� 0.5 39.8 846.2 2015 1201/6 754.1 

�	���	
 0.4 26.1 476.4 1061.7 295.2 593.9 

R�2 �!��� ����2� 0.3 26.1 79.5 45.5 45.5 182.1 

�	-���� 3.4 39.9 322.8 430,4 5086.1 553.3 

�	���	
 0.95 33.45 187.5 139.5 1203.2  403.1 

Sample No. Insoluble 

Residues (%) 

Ca(%) Mg(%) Fe(ppm) Mn(ppm) Sr(ppm) Na(ppm) 

1(C3) 6.22 31.6 0.4 977.6 178.9 289.5 370.9 

2(C15) 8.14 32.6 0.3 199.4 271.4 278.5 521.1 

3(C20) 9.25 34.1 0.3 88.9 301.7 255.1 485.1 

4(C29) 9.80 36.3 0.3 125.5 222.0 405.0 361.6 

5(C37) 8.75 39.5 0.4 2238.3 200.5 365.7 722.7 

6(C41) 5.95 31.7 0.4 151.9 205.7 447.8 661.2 

7(C45) 7.25 35.5 0.3 63.2 292.0 356.9 564.8 

8(C50) 5.74 30.3 0.2 159.5 147.3 379.7 532.7 

9(C54) 7.85 32.6 0.3 162.4 188.6 348.4 530.8 

10(C55) 7.44 33.5 0.3 133.3 187.1 386.3 526.7 

11(C63) 8.13 33.9 0.3 138.7 254.3 350.5 642.5 

12(C67) 8.85 34.7 0.4 58.7 259.6 298.0 472.1 

13(C68) 6.55 38.7 0.4 71.6 172.7 373.8 568.4 

14(C77) 7.19 34.8 0.4 58.8 231.4 304.8 559.9 

15(C78) 9.35 39.6 0.3 172.0 215.8 428.7 699.6 

16(C92) 7.05 39.5 0.6 139.4 957.7 625.0 909.1 

17(K3) 9.20 33.4 0.4 21.4 1396.9 278.1 628.6 

18(K4) 6.65 30.8 0.3 28.6 2015.0 248.5 599.2 

19(K11) 6.34 30.4 0.3 1163.4 1477.3 252.6 508.5 

20(K13) 6.89 36.0 0.4 1201.6 1099.9 339.1 754.1 

21(K17) 9.05 35.7 0.4 28.6 739.8 356.7 552.2 

22(K19) 8.15 35.2 0.4 21.6 802.9 341.6 565.3 

23(K21) 7.55 32.1 0.4 32.1 1114.3 427.4 666.3 

24(K24) 7.15 29.1 0.4 992.3 761.2 346.5 680.3 

25(K29) 5.95 35.6 0.5 32.1 692.0 787.9 677.8 

26(K30) 8.24 35.2 0.4 37.0 1051.3 718.0 502.8 

27(K33) 6.05 35.1 0.5 436.3 264.5 792.7 618.9 

28(K37) 7.35 33.5 0.4 19.1 786.7 846.2 669.5 

29(K44) 9.15 38.2 0.3 32.8 1586.8 301.7 426.6 

30(K46) 8.65 34.1 0.3 556.6 619.6 655.4 575.0 

31(K51) 8.12 38.1 0.3 20.5 1113.2 418.6 465.6 

32(K55) 9.25 37.3 0.4 19.8 972.6 416.9 562.7 

33(K63) 7.48 39.8 0.5 17.1 1024.7 491.9 630.0 

34(K75) 6.28 35.2 0.3 23.7 1436.5 413.4 614.4 

35(D5) 8.55 35.1 0.5 229.1 45.5 131.5 403.2 

36(D17) 6.50 38.3 0.4 182.1 53.3 121.1 400.3 

37(D18) 7.75 30.2 1.1 258.4 58.9 131.4 304.1 

38(D21) 8.20 31.7 0.8 185.3 54.3 118.6 367.8 

39(D26) 8.15 26.1 1.3 4086.1 405.5 79.5 346.5 

40(D37) 6.60 30.1 0.3 4023.4 430.4 332.8 433.2 

41(D40) 7.65 29.9 3.4 2401.4 180.9 119.3 335.3 

42(D43) 5.90 33.7 3.3 2464.9 176.9 122.5 355.2 

43(D46) 6.56 33.6 0.3 653.2 92.7 212.5 321.5 

44(D49) 6.20 35.2 0.3 483.3 84.1 185.9 369.5 

45(D640) 7.12 39.9 0.4 839.4 114.2 267.7 528.8 

46(D64) 8.40 33.2 0.4 1265.4 157.5 138.6 382.3 

47(D65) 8.22 35.4 0.6 369.9 64.8 327.6 553.4 

48(D74) 7.48 35.1 0.4 355.5 55.5 216.0 480.6 

49(D76) 7.35 35.2 0.4 329.3 59.5 202.0 470.8 

50(D78) 9.22 35.3 0.3 342.2 83.9 186.7 252.0 

51(D81) 8.45 39.1 0.3 402.0 85.5 206.3 466.8 

52(D85) 9.05 37.2 0.5 924.2 111.0 238.5 485.2 

U�'V 1. �$;�(3 T ��( 
Y��# �GY! � �#
? :(��( ���
$�Z N� ��H P����H :����
� '()�� *!
�� �� -KL�� ���- :=;�M-  

  

38  

  



���������  
��
���� ����4 ����� 
7 ������� � ���� 
1395    

 

 

U�'V 3. ,$X(�$- � [!
<(! ��$=- 
 ��I- \���� ! �]$��! )18
o (� ,�
� )13

C (�� B
���H ���-  :=;�M-)PDB(  
13 C ‰δ  δ 18 O ‰  B
� ���- :=;�M-  

0.97 ±0.44   0.68 ± -7.66 
����  

0.99 ±- 0.51   0.84  ±- 8.11  :�QF 
$�  

1.35 ±0.11   0.97 ± - 8.21  R�2 �!���  

 

U�'V 4. 
 ��I- \���� ! �]$��! � ,�
� �� P�� ^H3��H '()�� *!
�� �� B
���H ���- :=;�M- )PDB(  
13 C ‰δ

  
δ 18 O ‰ 

����� :(��(  B
� ���- :=;�M-  

0.13  -7.39 K19  
����  

- 0.19  -7.89  K24  
����  

1.86  -8.16  K29  
����  

1.62  -6.99  K37  
����  

0.27  -8.87  K46  
����  

0.25  -7.09  K55  
����  

0.85  -7.23  K33  
����  

- 2.21  - 7.91  C15  :�QF 
$�  

- 0.9  -8.00  C37  :�QF 
$�  

- 0.47  - 7.52  C55  :�QF 
$�  

- 1.39  - 8.07  C68  :�QF 
$�  

1.32  - 9.42  C3  :�QF 
$�  

- 0.96  - 8.98  C29  �QF: 
$�  

- 0.34  - 7.28  C50  :�QF 
$�  

- 0.12  - 9.29  C41  :�QF 
$�  

- 0.68  - 7.51  C78  :�QF 
$�  

0.61  - 7.12  C 54  :�QF 
$�  

2.27  - 6,89  D 65 R�2 �!���  

1.55  - 7.64  D74  R�2 �!���  

1.34  - 9.55  D46  R�2 �!���  

- 0.42  - 7.85  D21  R�2 �!���  

- 0.69  - 8.15  D17  R�2 �!���  

- 0.74  - 8.24  D18  R�2 �!���  

- 0.73  - 8.27  D49  R�2 �!���  

0.88  - 9.18  D78  R�2 �!���  

- 0.24  - 9.50  D5  R�2 �!���  

- 2.12  - 6.84  D76  R�2 �!���  

  

5- _<� � ���
� 

5-1 - 
Y��# �#
? � �GY! 

- `$�G� � ` �$�- )Ca, Mg :(�- ���D��� �� 3���2� 

����"
 =	5%� 3� ^-�"
 �?	)
= �
���� \)�>�8 �48� 

�3 �� K	
�F
��8 ]	4D� ��2� .f���� ^I�( �� � �
'8� 

�� �
�2� ���2�>�8 �3�
 �EF�G
 �� r�� \)� ]8� K�� 

)^4*5.( 

- `$�(!
��! )Sr( :j%|� \)�>�8 �48� �2�'< 3� 

�Q ?�@��� �	M� ^�'T� K	����3� �- �K	5%� 1�#�� 
 

3��< ��/�� 3� =�5	� ��- �@����4	� =	5������ ��� �3 �� 

K�� �
')8� ]12�18�37 .[�	-���� 3�'"
 =	5������ 

K��* �'))� 3� �4T* K	5%� �]	��	-�	| 1000 �: 

�:$� K�� ]39 [
 ��,
 ����"
 �	- �� ��� 3� �4T* 

�K	5%� �� � �')8� �	i�� =� >�8')���/ >?�@��� ]32� 

35 [
 �- }3� �'	�3 >3�'"
 �� ��� 5������=	 �� ���� 

�	F
� ��	����3� �- K	5%� K�� .�- �,�� �- ��?	
 

=	5������ 3� ���2�>�8 �3�
 �EF�G
 )�	���	
 4/476 

�%	
$�� �- $���%	� >��- N�- �����2� 3/368 �%	
 

$�� �- $���%	� >��- N�- �2 O �	* 
 5/187 �%	
 

$�� �- $���%	� >��- N�- Z�( 
� ��3 (�� KT5� �- 

!�)-��>�8 �3�(>� '�& �V�( �� �	- 8000 �� 10000 

�%	
$�� �- $���%	� ]25 [
 !�)-��>�8 �F'�E
 �� �	- 

1642 �� 5007  �%	
$�� �- $���%	� ]29�30 [�8�� 

���/�� �
'���� ���� � '*�- ]�3�6�
 ?�@��� �	i�� .

 $���- '���� >��F� N�- >
3 �- �	 	: !�EF�G
 ?	�
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?�@��� �	i�� '��
  �2	� >?�@��� =�5	� ]� 3� ]�3�6�


���� j	��� 
 ��- K�� ���- ��	����3� �	F
� ���)*]6 .[

3�'"
 =	5������ �- ���?/� ��?	
 K	����3� ���?/� 
 �- 

���?/� ��?	
 K	5%� �8�� �
'-�� ]17�19�20.[ 

- ` '� )Na(: 3�'"
 =�'� 3� \)�>�8 �48� 

��	����3� �	| ��5�� �3�(>� '�& �V�( �	- 1500 �� 

2700 �%	
$�� �- $���%	� )�	���	
 2500 �:�:$� (3� 

�		h� K�� 
 3� K	5%�>�8 =� =�?	)
 �	| ��5�� 

PQ�)
 �F'�E
 '�& �V�( ?��2� =�'� �
'( 270 �%	
 

$�� �- $���%	� �
'*�- ]39 .[?��2� =�'� 3� !�-��3 

���)-�� -��tw -t��� ^
��& �tt�	M ,3�t� *tt>3�� 

��������)* P2& �Y� P��D� ��5�� 
 !��i� � T), 

K�� ]8�30 .[����"
 =�'� �- ���?/� >3�* 
 P2& Y� 
 

��?	
 K	����3� ���?/� �
'-�� 
 3� Y�>�8 �4�3�6�
 

?��2� �)	��: �3�� .3�'"
 =�'� 3� ���2�>�8 �3�
 

�EF�G
 3� N�- ����2� �	- 6/426 �� 1/754 �%	
$�� 

�- $���%	� )�	���	
 9/593 �%	
$�� �- $���%	�(� 3� 

N�- �2 O �	* �	- 6/361 �� 1/909 �%	
$�� �- 

$���%	� )�	���	
 8/577 �%	
$�� �- $���%	� (
 3� 

N�- Z�( ��3
� �	- 252 �� 3/553 �%	
$�� �- 

$���%	� )	���	
t� 1/403 
t�%	$�� �- 	�t$���% (

���'��>�	� �'* K�� .�	��:�� �-�� 3�'"
 =�'� 3� 

���2�>�8 �3�
 �EF�G
 KT5� �- K	����3�>�8 '�& 

�V�( �
'���� ^	F� >���� �	i�� �- ?�@��� ]�3�6�
 

)����3��	| ('*�-.   

  

  
  

- ��X�- )Mn(: 3�'"
 ?)�)
 3� !�)-��>�8 ����3� 

��5- �- �������)* ��	F
� ��2���� >3�%- ����� ��?	
 

?��2� Mn 3� Y� ���3� ;���* Eh� ���
 ��F� ��?	
 

������� 
 >�8')���/ �-
�4	
 �3�� ]18�34 .[3�'"
 

?)�)
 3� \)�>�8 ���)-�� ��	����3� '�& �V�( =��� �� 

20 �%	
$�� �- $���%	� 
 3� ���2�>�8 ���)-�� PQ�)
 

�F'�E
 '�& �V�( �	- �� 300 �%	
$�� �- $���%	� 

�
'�3 ]30 .[3�'"
 ?)�)
 3� 2����>�8 �3�
 �EF�G
 

N�- ����2� �	- 5/264 �� 2015 �%	
$�� �- $���%	� 

)�	���	
 7/1061 �%	
$�� �- $���%	� (3� N�- �2 O 

�	* �	- 3/147 �� 7/957 �%	
$�� �- $���%	� )�	���	
 

9/267 �%	
$�� �- $���%	� (
 3� N�- Z�( ��3
�  

�	- 5/45 �� 4/430 �%	
$�� �- $���%	� )�	���	
 

5/139 �%	
$�� �- $���%	� (3� �		h� K�� .���?/� 

3�'"
 ?)�)
 KT5� �- \)�>�8 �48� PQ�)
 �3�(>� 

'�& �V�( 
 PQ�)
 �F'�E
 '�& �V�( �
'���� �*�� �� 

�	i�� ?�@��� ]�3�6�
 )����3��	| (3� ;���* ���	(� �- 

>
3 !�)-��>�8 �3�
 �EF�G
 '*�- .B�I� 3�'"
 ?)�)
 �- 

���?/� >�8')���/ ?�@��� �4�3�6�
 �	-�� �
���* ���� 

j��V w���� K	����3� ���� >��- ?)�)
 3� Y�>�8 

�4�3�6�
 B�- )�
'( 15 (K�� ]9�13�27 .[���?/� 

��?	
 ?)�)
 �3 �
���� �- K	2��( ;���* ���	(� 3� 

;	#
 
 =8 ��� 3�Q =�5	� �- KT5� ���- KT5� ��� 

]16 .[P-�G
 *^4 )6 (!��		h� ?)�)
 3� ���2�>�8 

l�-�
 �- N�- �2 O �	* KT5� �- ���� N�-�8 ��2� 

K�� �� ��� r�V�
 �
'���� ����	- ������� ��2� 
 �� 

��5-�� ���- ���
�� �4	��@��� ���2�>�8 ��� N�- '*�-. 
  

  
 NE�5. a!
$$b� 'Y�� �(!�!
?  Mg�� N��I- Ca �� :(��(��H �EH3 ���- :=;�M-  
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NE� 6. a!
$$b� 
 ��I- Sr 
�!
� �� Mn �� :(��(��H �EH3 '()�� *!
�� .K��M- , ! NE� a!
$$b� Mn �� :(��(��H d��
- :� B
� 

:�QF 
$� >7�( :� 
 �� B
��H 
��� >�!.  
 

- >7�( `$�(!
��! :� ` '� )(Sr/Na :!��		h� 

KT5� =	5������ �- =�'� ^
�& �2�
 3� 4D�t	] 

�������)* �	F
� K	����3� 3� �-��- K	5%� 
 ?	� 

!�)-��>�8 �3�(>� '�& �V�( 
 �)���� �� 1��E
>�8 

�3�(�	|>� �K�� �- >3�Q �� !�-��3 ���)-�� ��	����3� 

PQ�)
 �3�(>� '�& �V�( >�3�� KT5� Sr/Na �	- 3 �� 

5 �
�')*�- �F
 3� \)�>�8 �48� ��	5%� PQ�)
 

�F'�E
 '�& �V�( ��� KT5� �	��: )�
'( 1 (
 ��?	
 

Mn B�- �
'*�- ]8�27�40 .[��� KT5� 3� ���2�>�8 

�3�
 �EF�G
 
� 3� N�- ����2�  �	* �2 O 
�	- 5/0 

�� 1/1 ) �- j	��� �-�	���	
 78/0  
65/0( 
 3� N�- 

Z�( 
� ��3  �	- 2/0 ��8/0 )�	���	
 45/0 (3� ����� 

K�� 
 �- �,�� �- ��� �� 3� j%|� ���2��8 ��� KT5� 

��2� �� ]� �K�� �mF �- �M� �
'�3 ;���* Y� 
 ����8 

�)���� 3� ��
� ^	4 � �
'���� �-� 
 ;���* 	�t�2 

�3�(>� '�& �V�( '*�- .��3�- � "�>�8 >�	/��h, 

�)���� �	�
� ���	
- �	5: �� � �
'8� �� �"G)
 

�3�
 �EF�G
 � U- �� �3�< ���
')� ��-� 
 3� ��
'#
 

3�'
 30 �,3� �-�), 3��< ��*�� K�� ]33 .[�� �- f���� 

���	2	*�H@ 3��m
 =8 ����� �3�� )^4*7 .( 

- >7�( `$�(!
��! :� ��X�- )Sr/Mn:( ?�@��� 3� 

\)�>�8 �48� ')���/ �F�#�� Y�Q�
 
 ��K5 � 

�'e
  K��]10.[ 3� �i� 1�#�� K	����3� 
 K	5%� 

>�3�� =�?	)
 ���� 
 ^�'T� ���8 �- K	5%� =� �=�?	)
 

3�'"
 =	5������ �8�� ��/�� 
 3� �-��- �� ?��2� ?)�)
 

���?/� '8��� K/�� .��� ')���/ �- 3�'"
 ^-�<��,�� 

;��� ~
�� !�-��3 �� Y� 
 3��( !B�	� �4�3�6�
 

^	�5� �
���� ]14[. �� �� �, �� ��� �8')���/ j,�
 

�8�� KT5� 	5������= �- ?)�)
 �
���* 3���2� 

Sr/Mn 3� ^-�"
Mn  �
'���� >3�	E
 �- ���)& ��?	
 

1�#�� !�)-���8 '*�- ]8�11�28�38 .[3� ���2�>�8 

�3�
 �EF�G
 KT5� Sr/Mn 3� N�- ����2� �	- 1/0 �� 

3� 3� N�- �2 O �	* �	- 7/0 �� 6/2 
 3� N�- Z�( 

��3
� �	- 2/0 �� 6/2 �
'*�- 
 �- �"
��� Mn �G-�3 

`�4E
 �� � �
�'8� �� ���� � �	i�� ?�@��� ]�3�6�
 
 

')���/ 1�#�� 3� ]� 5	�t=� 	� ���	2	*�H@t�2 ��- 

�
'*�- )^4*8.(  

- >7�( `$�(!
��! :� `$�G� )Sr/Ca(: �- ���: 

KT5� =	5������ 3�e)�- �'* ;��� K	5%� 

)1000*Sr/Ca (wt)( 3� �-��- �8� 
 ?)�)
 �
���� �- ��- 


 ��5- ���- =�5	� �>?�@��� KT5� �)� 
 �)��
 Y� 

�- \)� 
 ;���* ��'	5�� 
 ���	(� ;	#
 �: ��- .

KT5� Sr/Ca 3� !�)-���8 �- KT5� Sr/Ca Y� ��3� 
 

j��V w���� �g)& =	5������ 3� !�)-���8 ���5- �3�� 

]15�26 .[3� =�5	�>�8 �4	��@��� ��- �- ���?/� 

!B��T� Y� �- �\)� KT5� Sr/Ca �8�� �
�'-�� 3� 

��3�I �� 3� =�5	�>�8 �4	��@��� �2	� ��5- �� 

!B��T� Y� 
 \)� =� �K�� ��� KT5� 3� >�8��/ 

>?�@��� !��		h� ���5#
 KT5� �- !�T	��� �	F
� 

�3�'� .3� ���2�>�8 �3�
 �EF�G
 KT5� Sr/Ca 3� N�- 
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NE�7. :QI( ��$?!
bV  
 �:� ,$(�� � /��]38.[ >$=J�- KL��- ���- :=;�M- �� >-5# ����� ghQ- �'� >�!.  

    

NE�8. a!
$$b� �!�$- Sr/Mn �� 
�!
�Mn  �� :(��(��H :����
� '()�� 
*!
�� �!
�H �� ���'<- :(��(��H '()�� *!
�� �� B
� :=GJ 

/�� ]6.[ 
i�! :(��(�H :� N$;� )�� ���� :(�-�� (&� ��E$� �!�!� >7�( Sr/Mn ,$ �� � Mn /�� �-'���� .  

    

  
  

  

  

  

NE� 9. a!
$$b�  >7�(1000*Sr/Ca (wt) �� 
�!
� ��X�- �� :(��(��H �EH3 '()�� *!
�� ]15[
 �!
�H �� ���'<- :(��(��H 

'()�� *!
�� �� B
� :=GJ /�� ]6 .[,$ ��
� ���� >7�( `$�(!
��! �'���j��� k��� >$�G� �� :(��(��H d��
- �: B
� 

R�2 �!��� 
X(�$� U��7� �3 :� P�� W$�
� , ! :(��( >7�( :� 
 �� :(��(�H ��!�.  
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NE� 10 .  a!
$$b� >7�( 1000*Sr/Ca (wt) �� 
�!
� ` �$�- �� :(��(��H �EH3 '()�� *!
�� ]15 [:� 
X(�Q( )�� ���� :(�-�� ��(&� � 


� ��� :(��(��H R�2 �!��� � :�$( )�� ���� :(��(��H ���
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���?/� >?	O�� �3 �� � �
'8� )^4*12 .(��� '�
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����3� 3� ;���* >'	5�� �� �2	� ���	(� 3��< ��/��'�� .
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�
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 ���* 3� �F�( �� 
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>� 

?)�)
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NE� 11. a!
$$b� δ

 18 
O �� N��I- Sr �� :(��(��H N� ����
�: '()�� 
*!
�� �!
�H �� ���'<- :(��( :����
� ,$(�� �(�$- � � /�� �$(�l�!  

  

  
NE� 12. a!
$$b� δ

 18 O �� N��I- Mn �� :(��(��H N� :����
� '()�� 
*!
�� �!
�H �� ���'<- :(��( :����
� ,$(�� �(�$- � � /�� 

�$(�l�! ]41[  

  

  
NE� 13. a!
$$b� 13 C ‰δ  �� N��I- Sr�� :(��(��H N� :����
� '()�� 
*!
�� �!
�H �� ���'<- :(��( :����
� ,$(�� �(�$- � � /�� 

�$(�l�! ]41[  
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 ��I- \���� ! ,�
� �� N��I- ` '� :3� �	- 

���2�>�8 ���)-�� '���� $���- 3� N�->�8 Z�( ��3
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�2*�� �	- ����"
 Na 
 δ
13

C l�T�3�  KTd
) j��V

 ���5T2803/0 
06/0( ��,
 �3�� )^4* 14 .(����"
 

�	��: =�'� 
 ����"
 ��T5� ]T��� δ
13

C ���2�>�8 ^� 

���)-�� ���( �� �	i�� >�8')���/ ?�@��� 
 �� ������� 

�	-�� �- >
3 ���8 �
�'*�- �- >3�Q�� 3�'"
 �	���	
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 ��T5� ]T��� δ
13C 3� ���2�>�8 l�-�
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Z�( ��3
� 
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'���� �� ��')8� ������� 

�	-�� KT5� �- ���2�>�8 �2*�� '*�-.  
 

5-3 - ,$$=� '(�� �(&� � 

�- `��� '�
3 !��		h� �I�)& �&�/ 
 �:��
?�� 3� �-��- 

���'4� �
���� !��		h� �4	��@��� 
 ;	#
 'E- �� 

Y��3>3�m� �3 3� \)�>�8 �48� �3�
 �	5D� 3��< ��� 

]21�24�26 .['�
3 !��		h� J��
?�� �9	5�� 
 �-�� 3� 

���2�>�8 �3�
 �EF�G
 ���( �� >�8�		h� ?	O�� 3� 

����"
 J��
?�� �9	5�� 
 >�8�		h� �	-�� 3� ��?	
 

J��
?�� �-�� �K��  �- ����>� �� '�
3 �%� ?�@��� �-  

3�Q �%� '�
3 ?�@��� >�, �3 �� � �
'8� )^4* 15 .(

]T� ���- ���"
� J��
?�� �9	5�� ?	� �- ^	F� 

������� �	-�� 3� ]� ���
��  �2	���- 
 KT5� 1��T� 

Y� �- \)�  ��T5�B�- ���- K�� .J��
?�� �-�� 3� 

���2�>�8 l�-�
 �- �2 O �	* 
 Z�( ��3
� ]T��� �� 

���2�>�8 ����2� �
�'*�- �� ��� �
'���� �� � �')8� 

1�#�� �	-�� 
 �� �	i�� 	-��� Y�>�8 >�, 3� ��� 

���2��8 KT5� �- ���2� ����2� '*�- .  

  

  
NE� 14. a!
$$b� δ

13C �� N��I- Na �� :(��(��H N� :����
� '()�� *!
�� .:(��(��H d��
- :� B
� R�2 �!��� :� , ! N$;� :� W$�
� 

><� 
$m�� 3
?:�?
n �!
J ��(&� � ��H'�  �!�!� 
'(!δ
13

C ^7� ��7�(� � 
Na ,$ ���- �
�'����.  

    

  
 NE�15. :(��( ,�
� \���� ! 
�!
� �� �]$��! \���� ! a!
$$b�:=;�M- ���- KL��- �� *!
�� '()�� �EH3 ��H . 
X(�Q( �!���( , !

:(��( �!
� ��V �(&� ��- �H'���.  
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 ��EF�G
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