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95�:<��6A� �� �CA/�4C< 5"�4\ �
GX= Si-44 �< SEM.
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��� �� 
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 IC< �
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� % &%6AC-�D .
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��� �� ���. I
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C-�D 5%�%��� �C
�= �. � % ,6A�C< �< �U�� "-�C< &%6A -
#�44.5%
� �\�% I. �"<��/5� % &D �
6� GC� �X4 ��� .

�"262 ! &%6AC-�D "< #!u\ GC� �C4UC- % ,�\"	 "
���� 5%�%�
� % #"�� .�MN"� !� "/ �� �
"��P %5���. �6S �< 5B� 

� % #�( 5!� IC���7 �. � % ;6C���. 5%�%� �\"	 .�.��
Q� �CP�6  ���� 6P�6 R�< �
GX= �� �CA/�4C< ! &%6AC-�D 
�<!� ��!"-K�% �6K "KC�����( �
� �4( .

��� "2� I
"-A����CMC  J��( &�<GC� H4  5�/ -
�-
��< �&�(�-C�6�!� ! &�(� % &�( .#%"A/ �4
%"	 �  I
%

=�4<". H4  B% oC�M. �!"* �<�oC�M. �K
�6S �< �� % #�6< 
�( ���*�w2� ,�6F �< �
��� �� #�6M< �(�� �C�M. 5�/

� % #�( �-(%�2 5�7"< �C4UC- % JCK�= �< &��GA/ .
��CMC �-C�6�!� ! &�(< &�(CJCK�= B% JU9 "-�

=�4<". H4  �� �C4CUC- %�5%"< d �4� hCi� ! #�%� L� 
���.� % #�". o/%"	 %� 5B�  .�-
��< �4
%"	 I
"-A�� �. &�(

34� ��� "2�2�G< ��< �. � % ���1 �
��< B% CB% �
� % #�( JCK�= �C4UC- % .

 �"<��/5���. 5!� �X4 ��� ! �
��< �G=�%6. 5�/
�� &��� �C�M.���. �. �/��MN"� 5B� 5�
��� �� @!% 

IC<]�^ �= ]_��7�� 5�� �� % #��D �67! �< �%"$C-��  
���. �KC��N�MN"� �C4UC- % 5B� 5#%"A/ ;!� ! G=�%6. �< 

IC< �
��� �� �
��<�^^ �= T_`�7�� 5#%"A/ ! �%"$C-��  
�� �C�M. �<����
<CI�]T �= ��_�7�� 5-��  C�%"$

K�=C� % #�( J.#�4/����� �Mn�� I
%5��34� Z
 5�4<
 �� >��"2 J��K= ! ��� �/�. �< #%"A/ �:%! �
�CAC(6~c

��34�5� % �%B"C  .�4�%�5��� �
�=KC�/�����. J5
-�DCa &%6AC#!"2 !� �� I^`�=T���7�� 5-��  C! �%"$

T�� �= ]���7�� 5-��  C��%� �%"9 �%"$]v.[����pH�
"2
2��G��.% B�2 CN% �6P�6  G."A= ! &0C��
�/�6-.�	 5o�� 
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��62�/5-�D d��? C�� &%6A �� @6Mi�pHm4* �Sb(OH)0

3

�� "$� �� %"2
2��G��.% B�2 C�� d��? ��62 �. h 6-� &0
 @6Mi�Sb2S2(OH)0

2��� �� 5<CI�^� �= T^��7�� 5
-�� C! �%"$HSb2S-

4��� �� 5B% "-A. �^��7�� 5
-�� C� % �%"$]�r.[�/�.pH"-A�� 
�= J��\ I��C4�
- %C4UCS ���4.%! HSb2S-

4 + H+ = Sb2S3 + H2S�� 
%"(
hpHm4* �� % ]v��r.[�%���pH-�D @6Mi� C&%6A �%�

� H4  [6� �<C$-�< &�<G���%� .� H4  ��CK/D &�<G�pH

M9C��
"=)Jm�pH^�=�-�D �����. �� C&%6AGongguan 

aCI(� H4  �� !C &�<GCMC��R�%!D 5 %C�5� % "=)Jm�
pH`�=`/r�����. �� BaopoaCI(]v.[

 �"<���C��� % ��K
"�D �� &%6AC-�D fM-�� 5�/�����. 
�C D ! �4M
B6C� �&�A�D)ICa ! �C."= ��4M
�=] (v�r��_RTv[

��
��� !5��34� �< &D 51�67�
�� &��� �%B"C  �. �/�
�20
!$�6$a �&�<GC� H4  "b� B% #"C*+ I
% 5�/�! JCK�= 

�< �CU( �
�C��. G�c%��1 &�)� Xikuangshan ICa )I
"-2�G<
�C�� &%6AC-�D &�)� (� %)@!�7T.(��34� 1�67�


�3 %! �< �%B"C  &%6AC-�D5�2� JK( ���. dC."= �5% � �4(
 IC
�1 5��� !�1% �����. Z
 JCK�=� % @��"=.

*�3�<��
��� 5�20
! ��34� 5�/51�67�
�����. �< �%B"C  � &%6AC-�D 5�/ �C�]v�r��_RTv[.
1 ��34��67�
�%B"C  &�)�XikuangshanICa ��D �5G."� 5%"M
�". %����. 

&�<GC� H4  IC�"1 Z/D H4  
Z/D H4  ! �C�6�!�

IC�!� 
�4A
� �-� "*%!% 5�/

ZC~!B6n��1 
�4A
� �-� J
%!% 5�/

ZC~!B6n��1 

���. JK(5B�  
�2� H4  �� �4C���7 ! 5%

=�4<".�
�2�5%�
W ����U�% �5%5%

�=%"- % �#�4.%"1�2� ����< -

�("< �5% 
�2�5%

�
�C��. G�c%��1 

@!% �MN"� :��
"C1 �I��2
 �
��< �G=�%6. ��
"C16K��.±

�
"��P %±��� 6P�6  ±�CP�6  
&%6AC-�DRQ�

;!� �MN"� :�G=�%6. ��C4UC- %
 �C�M. ��C�6�!� ��
��<±�
"C1 

±�
"��P % 

6. ��C4UC- %��C�M. �G=�%
�
"C1 ��
"��P %±

�
��< ��
�6M	 ��C=!"C1 

��
"C1 ��
"C164 �D
�G=�%6. ��C "  ��C4UC- %

�
"��P % ��
"K�D 

��C "  �uS ��C4UC- %
 �G=�%6. �I��2 ��
"��P %

�C�M. 

#��( &�( I$A/ 5��� -

�/5"C2�� )oC(
�MN"�5@!% :]�^ �= ]_� 
�MN"�5;!� :�]T �= T_` 

����=Tr����. 5%"< -
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