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!&j*&'�!%'� *#��#&��l j&!�#�� % ��"j% 'l�% � ���*"����" m *'�()"'&��lj ��g%m�i ��� �" j&!�#%-
)"#&)!"'�. 	�)"'�(!���l '��)�+ j&!�#�� '!%!� !� $�#�u �#l ��m�)"!&j*&'�!%'�"$" *�'"j&!�#%'-
$�e�"$" ��#%h&��l ��n mj"$% m��h�" m��m�!� &�&'$&!�h�� m�!'�!�, *'"!& �&e j&!"� �& ��j�$�n 
*"��#�x"$" �""*'��u����l �#l *�����&��l ��+"�% ���. 
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�GKG?B@K +5NC;TBCN@K 5E8HICBBOK (�D	) 5>;@K8B5 >5B-G +5-;@>>O CdS GQ N5HB@T 
;5Q?@BGN -8HKGM-NKGEB@T E5FCM B8 B8+GN+;5NGHB@-5N@T +GH-F8H-8T Si, CdTe. �@N?CB5 
E-F8H, K5;]5F5LG* +5NC;TBG >8 E><+GBS -;@E>8FG?B5E>G 5>;@K8B@T +5-;@>>GN. 

The CdS thin coatings were obtained on Si, CdTe semiconductor substrates from 
aqueous solutions of cadmium-containing salts by chemical surface deposition (CSD). The 
composition, surface morphology and crystallinity degree of obtained coatings were studied. 

D5E>8B5N-8 +;5RFCK@. ���j�u (%#�g�� (CdS) – ��k#���e ��*��*'"�����) $'%*� �II	VI, l)�e 
m���l)� ��m�)�e ��'!"(!� � m��!�"(!� %!�"'u��!� !"�)� *#��)"�� *")'�!!l x�'")" m�(!"("�%n!�(l % 
!&+�"#"$�l+ ��'"o���!�� ("�lh��+ &#&j&�!�� [1], (��!#"��"��� �#l *#"()�+ !&#&��m�e��+ *��&#&e [2], 
!'��m�(!"'�� �#l &#&)!'"���+ ��j�)�h�� [3]. �"o"!� o�$�!�"+ m *&'&#�h&��+ *'�(!'"i� ¨'%�!%n!�(l 
�� ��)"'�(!���� $&!&'"*&'&+"�% CdS/Cd�& �o" CdS/Si. �+�� *�'�j&!'� !� +�'�)!&'�(!�)� 
��m��h�u!�(l !&+�"#"$�h��j� %j"��j� ��$"!"�#&��l $&!&'"(!'%)!%'�.  

 

�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. �#l ���&(&��l !"�)�+ *#��") CdS ��)"'�(!"�%u!� 
j&!"�� ��*�'"�%����l % ��)%%j� [4], '"m*�#&��l [5], j"#&)%#l'�"-*'"j&�&�"i &*�!�)(�i [6], 
$�#����"!&+��)� [7] !� ��. 
(!����j h�("j *"*%#l'��j� (!�u!� +�j�h�� j&!"�� "!'�j���l *#��") 
CdS. �")'&j�,  j&!"� +�j�h�"$" *"�&'+�&�"$" "(��k&��l (��
) ��'�m�ln!�(l ��� ��x�+ j"k#���(!u 
"!'�j%��!� *")'�!!l �&#�)�+ *#"� m� ��m�)�+ !&j*&'�!%', j���j�#���j ��)"'�(!���lj '&�$&�!��  
m j���j�#��"u )�#�)�(!u ���+"��� [8]. �!'%)!%'��, +�j�h�� � g�m�h�� �#�(!��"(!� *#��") CdS m�#&k�!� 
��� ��o'��"$" (*"("o% "(��k&��l � *"�&'+��, �� l)% *'"�"�l!� "(��k&��l. ��*'�)#��, 
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x"'"+"��!�(!� *")'�!!l CdS, "(��k&�"$" �� *��)#��)% m ����e–"#"�" ")(��"j (��
), m'"(!�#� 
#���e�" �m mo�#�x&��lj x"'"+"��!"(!� (�j"i *��)#��)�, �#& �& � k"�&� (*"(�o �& �*#���#" �� 
"*!�h�� �#�(!��"(!� "!'�j���+ *#��") [9]. �"mj�'� m&'&� CdS, "!'�j��� j&!"�"j +�j�h�"$" "(��-
k&��l, o%#� j&�x�j�, ��k *�� h�( ��)"'�(!���l j&!"�% ��*�'"�%����l % ��)%%j�, �#& � "(!����+ 
x�'��� m�o"'"�&�"i m"�� ��l��#�(l o�#�x"u [10]. 

 
�C>8 ;5R5>@ – "!'�j�!� j&!"�"j ��
 !"�)� *#��)� CdS �m �"���+ '"mh���� )��j�e-�j�(��+ 

("#&e �� ��*��*'"�����)"��+ *��)#��)�+ Si !� CdTe. �"(#���!� i+ ()#��, j"'g"#"$�u *"�&'+�� !� 
(!%*��� )'�(!�#�h�"(!�. 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. �#l ��
 *#��") CdS  ��)"'�(!"�%��#� (��k"*'�$"!"�#&��e 

0,015 � �"���e '"mh�� )��j�e +#"'��% CdCl2, 1,5 � '"mh�� !�"j"h&���� CS(NH2)2, 14,28 � '"mh�� 
�j"��e $��'")(��% NH4OH. �&!�#��" j&!"��)% "!'�j���l !"�)�+ *#��") CdS j&!"�"j ��
 
"*�(��" % [8]. 

�#l (!�"'&��l $&!&'"*&'&+"��� !"�)� *#��)� CdS ���"(�#�(� �� *"�&'+�u *#�(!�� m 
)'�(!�#�h�"$" )'&j��u (Si) !� )��j�e !&#%'��% (CdTe). 	�)"'�(!��� �#l ��
 *��)#��)� CdTe o%#� 
*"*&'&���" *��$"!"�#&�� j&+���h��j x#�g%����lj �� �#j�m��+ *"'"x)�+ �m *"(#��"���j mj&�-
x&��lj '"mj�'�� m&'&� !� j&+���h��j *"#�'%����lj. t&m*"(&'&���" *&'&� ��
 *#��") CdS 
*��)#��)% CdTe "o&mk�'u��#� h"!�'�+#"'�(!�j �%$#&�&j � +�j�h�" *"#�'%��#� % 10  %-j% '"mh��� 
o'"j% � �o("#u!�"j% j&!�#"�"j% (*�'!� �#l m�l!!l x�'% *"'%x&�"i (!'%)!%'�. ���)#��)� Si 
o&m*"(&'&���" *&'&� ��
 "o&mk�'u��#�.  

� ��)"'�(!���lj '�(!'"�"$" &#&)!'"��"$" j�)'"()"*� ���-106� («�&#j�», j. �%j�) �"(#��-
k&�" j"'g"#"$�u *"�&'+�� !� &#&j&�!��e ()#�� *#��"). �'�(!�#�h��(!� (!'%)!%'� �"(#��k%��#�(� m 
��)"'�(!���lj *"��"*'"g�#���+ ����+ m ���o�����l, "!'�j���+ �� ��!"j�!�h�"j% '&�!-
$&���(�)"j% ��g'�)!"j&!'� HZG-4A.  

 
�CQ<FS>8>@ H5EFGHICBS >8 PT 8B8FGQ. ��*��*'"�����)"�� *��)#��)� Si, CdTe *�(#l *'"�&(% 

��
 CdS *" %(�e '"o"h�e *"�&'+�� o%#� *")'�!� (%��#��"u *#��)"u m +�'�)!&'��j �#l )��j�e 
(%#�g��% k"�!"-m&#&��j )"#�"'"j. �&m%#�!�!� �"(#��k&��l j"'g"#"$�i *"�&'+�� *#��") CdS 
*")�m��" �� '�(. 1. 	�l��#"(�, �" �� *"�&'+�� "!'�j���+ (%��#���+ *")'�!!�� m��+"�l!�(l 
j�)'"�&g&)!� ��"+ !�*��: % ��$#l�� *"' !� )"�$#"j&'�!�� h�(!��"). ��)'"�&g&)!� % ��$#l�� *"' 
j�u!� �*"'l�)"���& '"m!�x%����l, � m� '&m%#�!�!�j� *"'���l��l �(!��"�#&�", �" �"�� #")�-
#�m"���� % j�(�l+ ��+"�% �� *"�&'+�u $'����� o#")�� )'�(!�#�!�� *��)#��)� CdTe. �"j% m ��(")"u 
ej"��'��(!u j"k�� *'�*%(!�!�, �"  *'�h��"u i+ ����)�&��l n �&��"'����(!� !&j*&'�!%'�"$" 
*"#l, �" �����un '�(! *")'�!!l �m �"��"$" '"mh��%.  

����x& j� �(!��"��#�, �" j�)'"�&g&)!� % g"'j� h�(!��") �� *"�&'+�� ��
 *#��") CdS – �& 
h�(!��)� CdS �m ���+�#&��lj ��� (!&+�"j&!'�i [11]. 	"�� g"'j%u!�(l �� )���&��+ (!���l+ '"(!%, 
)"#� �k& �& ��)"�%u!�(l %j"�� �#l $&!&'"&*�!�)(��#��"$" '"(!% *")'�!!l. 

� ��)"'�(!���lj &�&'$"��(*&'(�e�"$" '&�!$&���(�)"$" ���#�m�!"'� (����) '�(!'"�"$" 
&#&)!'"��"$" j�)'"()"*� ���-106� �"(#��k&�" &#&j&�!��e ()#�� *#��") CdS �� CdTe ('�(. 2). 
	(!��"�#&�", �" "!'�j��� *")'�!!l CdS j�#� (!&+�"j&!'���e ()#��, �" *" %(�e *#"�� m'�m)� 
m�#�x��(l �&mj����j. 

�&m%#�!�!� (!'%)!%'�"$" ���#�m% *")'�!!�� CdS �� *��)#��)�+ Si !� CdTe *")�m��" �� '�(. 3. 
ª) o�h�j", '&m%#�!�!� �#l '�m��+ *��)#��") ��l��#�(� ���j����j�, "���) �� "o"+ !�*�+ *��)#��") 
��'�k&�"u n *"#�)'�(!�#�h��(!� *")'�!!�� CdS. 
)'�j *�)�� ��� *��)#��") Si ('�(. 3 �, � 3) !� CdTe 
('�(. 3, b, � 5, 8), *'�(%!�l m��h�� )�#�)�(!� *�)��, �" ���*"����u!� '�m��j g�m�j (*"#%)� *")'�!!l. 
�� '&m%#�!�!� �)�m%u!� �� �(�%����l (%j�x� ��"+ (!'%)!%'��+ g�m ()%o�h�"i � $&)(�$"��#��"i), �" 
�"�"#� h�(!" (*"(!&'�$�u!�(l *�� h�( ��)"'�(!���l �&��)%%j��+ j&!"��� "�&'k���l *#��") CdS 
[12]. ��)� � 1; 2; 7; 4; 9 ('�(. 3, �) �-*'"j&�&�"i ��g'�)��i *")'�!!�� �� )'&j��i ���*"����u!� 
$&)(�$"��#���e (!'%)!%'�, )%o�h��e j"k& ���*"����!� #�x& *�) � 1. �#l *")'�!!�� �� *��)#���� 
CdTe ��!&�(����(!� *�)�� $&)(�$"��#��"i g�m� !� j"k#��"i )%o�h�"i n m��h�" o�#�x"u. 
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\�	. 1. B������J
 ������� ����� CdS �� ������H CdTe � ��L�� ��G���� ���������.  
\bB-106V, ��������������� �����J� 20 ��, ×1200 

 

 
 

\�	. 2. F������ ���J������� ���������� 	���� ����� CdS �� ������H CdTe. 
 \bB-106V, bcQ\ 
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\�	. 3. e-�������� ��������J���� ����� CdS �� ���������: Si (a) �� CdTe (b) 
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�@EB5N-@. �")�m��� j"k#���(!� "�&'k���l !"�)�+ *#��") CdS �m �"���+ '"mh���� )��j�e-
�j�(��+ ("#&e j&!"�"j ��
 �� ��*��*'"�����)"��+ *��)#��)�+ Si !� CdTe. 	��h&�" ()#��, 
j"'g"#"$�u *"�&'+�� !� (!%*��� )'�(!�#�h�"(!� "!'�j���+ *")'�!!��. �'"�&�&�� �"(#��k&��l 
��u!� mj"$% (!�&'�k%��!�, �" "!'�j��� !"�)� *#��)� n *'���!��j� �#l ��)"'�(!���l % ("�lh��+ 
&#&j&�!�+ l) x�'")"m"��& "��)�"". 
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&5EFGHICB8 K5IF@NGE>S N@E5F*N8BBO Q ]5E]8>B5-@EF5>B5L5 E5FS5N5L5 ;5Q?@B<, 
5HC;I8B5L5 ;5Q?@BCBBOK F8B�RCMBG>5N5L5 -5BJCB>;8>< < ]5E]8>BGM -@EF5>G, -8FG* G 
K8LBG* E<FS]8>GN.  D5-8Q8B5, �5 NB8EFGH5- BCM>;8FGQ8JGP K8>5?B5L5 ;5Q?@B< 8KG8?B5* 
N5H5* K5IB8 5HC;I8>@ E<+<>BGM +;5H<-> – LC-E8LGH;8> 8K5BG*-K8LBG* ]5E]8><, 8 +GEFO  
N@+8;*N8BBO – E-F8HBC NP-H5R;@N5 (8K5]5E). 

The possibility of the salting-out salt solution of phosphoric acid, obtained dissolution by 
langbeinite concentrate in acid phosphate, potassium sulfate and magnesium sulfate was 
investigated. It is shown that by neutralizing of mather solution by the ammonia water can 
obtain coproduct such as ammonium-magnesium phosphate hexahydrate.  After evaporation 
of mather solution the complex NP-fertilizer (ammophos) was obtained. 

��(!"(%����l g"(g�!�"i )�(#"!� �#l '"mh��&��l #��¨o&e��!"�"$" )"��&�!'�!%, "�&'k��"$" 
*�(#l &)(!'�$%����l +#"'����+ j��&'�#�� m *"#�j��&'�#��"i )�#�e�"i '%��, ��n mj"$% �"��!)"�" 
��&(!� � (�(!&j% g"(g�!-�"�� !� "�&'k�!� g"(g�!�")�(#"!��e ("#�"��e '"mh��, l)�e j"k�� 
*&'&'"o#l!� % o&m+#"'���& )�#�e�"-j�$��n�& �"o'��" ()�#�j�$�&m�u), (%*%!��e *'"�%)! – 
$&)(�$��'�! �j"��u-j�$��u g"(g�! � ()#���& NP-�"o'��".  
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