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�8NCHCB5 ;CQ<FS>8>@ H5EFGHICBS Q N@QB8?CBBO N+F@N< �GFSB5E>G E>;<K<, 
+C;CKGA<N8BBO N +;@-8>5HB5K< +;5E>5;G, 8 >8-5I ?8E< CFC->;5FGQ< B8 C]C->@NBGE>S   
CFC->;5TGKG?B5L5 +C;C;5RFCBBO NGH+;8JS5N8B@T BCM>;8FSB@T ;CLCBC;8JGMB@T ;5Q?@BGN, 
�5 KGE>O>S E<FS]8> B8>;G*, -8>G5B@ J@B-< +GH ?8E G5B55RKGBB5L5 5?@�CBBO  E>G?B@T N5H 
L8FSN8BG?B@T N@;5RB@J>N. 

In work results of researches by definition of influence of density of a current, hashing in 
cathode region space are submitted, and also to duration electrolysis on efficiency of 
electrochemical processing of the fulfilled neutral reclaiming solutions containing sulfate of 
sodium, cation zinc, in process ion-exchange sewage treatment of galvanic manufactures. 

�&"o+����(!� "h��&��l (!�h��+ �"� $�#�����h��+ ��'"o���!�, �" j�(!l!� �"�� ��k)�+ j&!�-
#��, �& ��)#�)�n (%j�����. �&'(*&)!����j (*"("o"j ��'�x&��l ��"$" *�!���l n m�(!"(%����l 
�"��"$" "oj��%. �'"!& �&�"(!�!�l &g&)!����(!� !� �&�"()"��#�(!� *'"�&(�� '&$&�&'���i �"�""oj��-
��+ j�!&'��#��, ()#����(!� *&'&'"o#&��l "!'�j���+ g�#�!'�!�� (!�#� $"#"��"u *&'&x)"�"u *"x�-
'&��u �"��"$" "oj��% � *'�)!��� "h��&��l (!�h��+ �"� ��� �"��� ��k)�+ j&!�#��. 

�&'&� ���"j�+ j&!"��� %!�#�m���i '&$&�&'���e��+ '"mh���� �"�""oj���"$" ��#%h&��l ��k)�+ 
j&!�#�� m *'"j����+ �"� $�#�����h��+ ��'"o���!�, !�)�+, l) �&e!'�#�m���l � ��(��k&��l $��'")(���� 
j&!�#��, ��*�'"�%����l '"mh����, &#&)!'"���#�m !� &#&)!'"#�m, "(!����e n ��e*&'(*&)!����x�j, !"j% �" 
��n j"k#���(!� ����#l!� j&!�#� � �"m�"#ln *"�!"'�" ��)"'�(!"�%��!� '&$&�&'���e�� '"mh���. 

����x& o%#" �"(#��k&�" *'"�&(� &#&)!'"#�!�h�"$" ��#%h&��l ��k)�+ j&!�#�� �m )�(#�+ 
'"mh���� !� �m �&e!'�#���+ !� (#�o)"#%k��+ '"mh���� (%#�g�!% �j"��u [1]. �"#"���j� �&�"#�)�j� 
&#&)!'"#�m% )�(#�+ '"mh���� o%#" !&, �" m ��+ &g&)!���" ��#%h�#�(� #�x& �"�� )��j�u, j��� � 
��x�+ j&!�#�� , �" (!"l!� � 'l�� ��*'%$ *�(#l �"��u. �� % �(�+ ��*��)�+ ��+�� j&!�#�� m� (!'%j"j 
'�m)" m��k%���(l m� '�+%�") )"�)%'%uh"$" *'"�&(% ����#&��l �� )�!"�� �"��u. �&"o+���" 
���m��h�!�, �" +"h� &#&)!'"+�j�h�& ����#&��l ���)% �m )�(#�+ '"mh���� �"o'& ���h&�&, ��!"'� 
'"o"!� [2] *")�m�#�, �" m� )"��&�!'���e �"��� ���)% �" 50 $/�j3, ��#%h&��l ���)% &#&)!'"#�m"j 
���o%��n!�(l �%k& *"��#��" �m ��m�)�j ��+"�"j m� (!'%j"j. 
()�#�)� *'� '&$&�&'���i �"��!�� )"�-
�&�!'���i �"��� % '&$&�&'���e��+ '"mh���+ '��)" *&'&���%u!� 50 $/�j3, !" m'"m%j�#", �" &#&)!'"-
#�!�h�& i+ ��#%h&��l �m )�(#�+ '"mh���� �#l o�#�x"(!� �"��� �&�"��#��&. ���h�"u j�'"u m$�����+ 
�&�"#�)�� &#&)!'"#�m% �m )�(#�+ '"mh���� *"mo��#&��e j&!"� ��#%h&��l �"��� ��k)�+ j&!�#�� 
&#&)!'"+�j�h��j ����"�#&��lj �m �&e!'�#���+ !� (#�o)"#%k��+ '"mh���� (%#�g�!% �j"��u. �"#"�-
��j �&�"#�)"j j&!"�% n ��l���(!� �j"��e��+ �"��� % '"mh���. ��� h�( '&$&�&'���i !�)�j� '"mh���j� 
�"��!� *&'&+"�l!� � NH4

+- g"'j%, �" *'�m�"��!� �" m�o'%��&��l �j"��nj *'"j����+ �"� !� �" 
�&"o+���"(!� m�(!"(%����l �"��!)"�"i (!���i "h��&��l �"�� ��� �j"��u. 
(& �& %()#���un 
!&+�"#"$�u, !"j% �" �(�%u!� �"�"#� k"'(!)� �"'j�!��� �� ()�� �"��� �j"��u � j�(�)% )���#�m���u 
!� �"�"ej�. ��!"'� '"o"!� [3]  ��)"'�(!�#� �#l '&$&�&'���i (�#��")�(#"!�"$" )�!�"��!% '"mh��� 
(%#�g�!% ��!'�u � *")�m�#�, �" ��)"'�(!���l '"mh��% (%#�g�!% ��!'�u � )"��&�!'���i 100 $/�j3 ��n 
mj"$% �"(!�!��" &g&)!���" ��#%h�!� �"�� ���)% !� )��j�u m (�#��")�(#"!�"$" )�!�"��!% �
-2-8. 
�"j% j&!"u '"o"!� o%#" ���h&��l &#&)!'"#�m% �&e!'�#���+ '&$&�&'���e��+ '"mh���� �#l ��m��-
h&��l *�'�j&!'�� &#&)!'"+�j�h�"$" ��#%h&��l j&!�#&�"$" ���)% !� %j"� ����"�#&��l '&$&�&'�-
��e��+ '"mh���� �#l *"�!"'�"$" ��)"'�(!���l. 
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�"(!�!��" m'%h��j j&!"�"j *&'&'"o#&��l '&$&�&'���e��+ '"mh���� n i+ &#&)!'"#�m m "!'�-
j���lj j&!�#&�"$" ���)%. ª) %k& o%#" �"�&�&�" � '"o"!� [2], ���) �"�"#� #&$)" ����#ln!�(l 
&#&)!'"#�m"j m �&e!'�#��"$" '"mh��% (%#�g�!% ���)%, � l)"j% ���#�x") (�'h��"i )�(#"!� o%#" 
�&e!'�#�m"���" m� �"*"j"$"u ")(��% ���)%. �&!"� �"m�"#ln m��m�!� )"��&�!'���u �"��� ���)% �" 
1 $/�j3, *'� !"j% '� '"mh��% m��k%n!�(l �" 0. 

�#l *�����&��l ��+"�% m� (!'%j"j o%#" ��)"'�(!��" &#&)!'"+�j�h�% )"j�')%, �& ��"���e !� 
)�!"���e *'"(!�' '"m��#&�� ���"�""oj���"u j&jo'��"u j�')� ��-40. ª) )�!"� ��)"'�(!"�%��#� 
*#�(!��% �m �&'k���uh"i (!�#�, l) ��"� – (����&�% *#�(!��%, l)� �"o'& *�(��%n!�(l � &g&)!���" 
*'��un � '"mh���+ (%#�g�!��. 

ª) '"o"h� '"mh��� ��)"'�(!"�%��#� ���*'���"���� '&$&�&'���e�� '"mh���, �" j�(!�#� 
(%#�g�! ��!'�u � )"��&�!'���i 100 $/�j3 !� �"�� ���)% � )"��&�!'���i 12.25–16.35 $/�j3. 
 *'�-
)�!"��"j% *'"(!"'� j�(!��(l '"o"h�e '"mh��, � � *'���"��"j% – '"mh�� (%#�g�!% ��!'�u. �#&)!'"-
#�m *'"�"��#� m� ��#��"(!� (!'%j% j=0.82, 1.64, 2.48 �/�j2 o&m *&'&j�x%����l % *'�)�!"��"j% 
*'"(!"'� !� m� *&'&j�x%����l *'� j=1.64 !� 2.48 �/�j2. �&'&j�x%����l � *'�)�!"��"j% *'"(!"'� 
*'"�"��#� m� �"*"j"$"u j�$��!�"i j�x�#)� �#l ��!&�(�g�)���i *'"�&(% ����#&��l ���)% �� 
*"�&'+�� )�!"�%.  


!'�j��� '&m%#�!�!� (���h�!� *'" !&, �" ��!&�(����(!� ����#&��l ���)% m'"(!�n �m *����-
�&��lj ��#��"(!� (!'%j%. ��), h�( &#&)!'"#�m% % '�m� *�����&��l ��#��"(!� (!'%j% m 0.82 �/�j2 �" 
1.64 �/�j2 ()"'"h%n!�(l m 12 �" 9 $"�, � m� ��#��"(!� (!'%j% 2.48 �/�j2 – �" 6 $"���. �(!"!�" 
m��k%n!�(l m�#�x)"�� )"��&�!'���l ���)% – m 2 $/�j3 *'� j=0.82 �/�j2 �" 0.4 $/�j3 *'� j=1.64 �/�j2. 
�&��&���l *"(�#un!�(l *�� h�( *&'&j�x%����l. ��) *'� j=1.64 �/�j2 *�� h�( *&'&j�x%����l h�( 
&#&)!'"#�m% (!��"��� 7 $"� m� m�#�x)"�"i )"��&�!'���i ���)% 0.2 $/�j3, !"�� l) o&m *&'&j�x%����l 
)"��&�!'���l ���)% m� 9 $"� m��m�#�(� #�x& �" 0.6 $/�j3. �'� j = 2.48 �/�j2 *&'&j�x%����l j&�-
x"u j�'"u �*#���n �� &#&)!'"#�m, +"h�, m�$�#"j, ��n mj"$% ()"'"!�!� h�( &#&)!'"#�m% �� $"���% m� 
!�ni (�j"i &g&)!���"(!� ��#%h&��l ���)%. 

	�'!" ���m��h�!�, �" *�� h�( &#&)!'"#�m%, ���(#��") )"�)%'%uh"i '&�)��i &#&)!'"+�j�h�"$" 
'"m)#��% �"�� ���o%��n!�(l *�����&��l '� � )�!"��"j% *'"(!"'�, �" *'�m�"��!� �" h�(!)"�"$" 
$��'"#�m% (%#�g�!% ���)% m %!�"'&��lj "(���� % �&m��h��+ )�#�)"(!l+. 	 ��"��"j% *'"(!"'� 
���o%��n!�(l %!�"'&��l (�'h��"i )�(#"!� )"��&�!'���nu 0.4–0.5 $-&)�/�j3. 

��(!"(%����l ���"��!"�"i j&jo'��� �"m�"#�#" �"(l$!� �(!"!�"$" *�����&��l ��+"�% m� (!'%-
j"j *�� h�( ����#&��l ���)%, *"'���l�" �m m��h�e��j &#&)!'"#�m"j [1]. �'"!&,  % '�m� m��k&��l 
)"��&�!'���i �"��� ���)% � '"mh��� (*"(!&'�$�#"(� �  �(!"!�& m��k&��l ��+"�% m� (!'%j"j. �& *"�’l-
m��" �m !�j, �" m� ��m�)�+ )"��&�!'���e �"��� ���)% m'"(!�n ��!'�!� (!'%j% �� )"�)%'%uh�e 
*'"�&( &#&)!'"#�m% �"��. 

	�'!" !�)"k ���m��h�!�, �" % '�m� &#&)!'"+�j�h�"$" ����"�#&��l ���)% �m '"mh���� (%#�g�!% 
���)% � *'�(%!�"(!� (%#�g�!% ��!'�u *�� h�( m�(!"(%����l ���"�""oj���"i j&jo'��� ���#"(� 
�"(l$!� m��k&��l m�#�x)"�"i )"��&�!'���i �"��� ���)% � '"mh���+ �" 0.2–0.5 $/�j3 *'� j=1.84 !� 
2.48 �/�j2. �& j�n �&#�)& m��h&��l �#l m�o&m*&h&��l &g&)!���"i '&$&�&'���i )�!�"��!% �
-2-8 *'� 
*"�!"'�"j% ��)"'�(!��� '&$&�&'���e�"$" '"mh��%. 


!k&, j"k�� *��(%j%��!�, �" *�� h�( &#&)!'"+�j�h�"$" *&'&'"o#&��l �&e!'�#���+ '&$&�&'�-
��e��+ '"mh����, �" j�(!l!� �"�� ���)%, % )"j�'�� m m�(!"(%����lj ���"�""oj���"i j&jo'��� j�')� 
��-40 j&!�#&��e ���) ����#ln!�(l �� )�!"��, � � ��"��"j% *'"(!"'� %!�"'un!�(l (�'h��� )�(#"!�, 
l)% !�)"k j"k�� ��)"'�(!"�%��!� �#l '&$&�&'���i )�!�"��!�� � �"�""oj���"j% "h��&��� �"��. 
	�'!" m�m��h�!�, �" ���) &g&)!���" ����"�#un!�(l m ���*'���"����+ '&$&�&'���e��+ '"mh���� m� 
��#��"(!� (!'%j% ��� 0.82 �/�j2 �" 2.48 �/�j2, �" !"$" k m�#�x)"��e �j�(! ���)% m��k%n!�(l �" 
0.2–0.6 $/�j3. 	�+�� m� (!'%j"j m'"(!�n % '�m� m�(!"(%����l ���"�""oj����+ j&jo'��. ��!&�(����(!� 
*'"�&(% m'"(!�n m� %j"� *&'&j�x%����l '"o"h"$" '"mh��%. 
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�@N?CB5 +;5JCE@ +5K’O-ACBBO N5H@ Q N@-5;@E>8BBOK N8+B8, ]5E]8><, ]>5;@H< >8 
LGH;5-E58F*KGB8>< B8>;G*. �8E>5E5N<*?@ 8F*KGB8> B8>;G* N -5K+5Q@JGP Q N8+B5K, 
H5EOLB<>5 B8MN@�< C]C->@NBGE>S +5K’O-ACBBO N5H@ < ;8QG QB@ICBBO Q8F@A-5N@T 
-5BJCB>;8JGM 8F*KGBG* N +5K’O-ACBGM N5HG. 

It is studied processes of water demineralization with use of lime, phosphate, fluoride and 
sodium aluminium hydroxide. �At sodium aluminate use in a composition with lime it is reached high 
performance of water demineralization at decrease in residual concentration of aluminium. �

D5E>8B5N-8 +;5RFCK@. ���h�"u j�'"u '���"��#��& ��)"'�(!���l �"�� � *'"j�(#"�"(!� !� 
&�&'$&!��� m�#&k�!� ��� &g&)!���"(!� *��$"!"�)� �"��. 	�)"'�(!���l *'�'"��"i �"�� o&m *"*&'&�-
��"$" )"�����"�%����l � (�(!&j�+ "+"#"�k&��l *'�m�"��!� �" *&'&�h�(�"$" ��+"�% m #��% 
!&*#""oj����)��, )"��&�(�!"'��, !'%o"*'"�"��� h&'&m ��)�*"%!�"'&��l !� "(��)"���)#��&��l. �" 
!"$" k m��h�� )�#�)�(!� �"�� ()���n!�(l � �"�"ej� *�� h�( *'"�%����l (�(!&j�, �" *'�m�"��!� �" 
i+ !&*#"�"$" m�o'%��&��l, )'�j !"$" '�m)" m'"(!�n m�o�' *'�'"��"i �"��. 
 '�m� �&&g&)!���"$" 
'&�$&�!�"$" *"j’l)x&��l �"��, l)� *"��n!�(l �� �"�""oj���� %(!��"�)� *"j’l)x&��l !� m�&("#&��l 
�"��, m'"(!�n �����!�k&��l �� �"�""oj���� g�#�!'�, '�m)" *�����%n!�(l ��!'�!� '&�$&�!�� �� 
'&$&�&'���u �"�""oj����+ (j"# !� m��h�" m'"(!�u!� "o’nj� '��)�+ ���+"���. �"j% �)!%�#���j n 
m������l (!�"'&��l ��(")"&g&)!���"i !&+�"#"$�i '&�$&�!�"$" *"j’l)x&��l �"��. �& m������l n 
�"�"#� ��k#���j, l)�" �'�+%��!�, �" (�"$"��� ��uh� !&+�"#"$�i �"m�"#lu!� m��k%��!� k"'(!)�(!� 
*"j’l)x&�"i �"�� �" 1.5–2.0 j$-&)�/�j3, � % '�m� *"j’l)x&��l ��(")"j��&'�#�m"���"i �"�� #�x& �" 
3.5–4.0 j$-&)�/�j3. �"��#���(!� ��"()"��#&��l !&+�"#"$�i '&�$&�!�"$" *"j’l)x&��l �"�� *"#l$�n 
�& � � !"j%, �" ("#� k"'(!)"(!� � ��"j% '�m� ����#lu!�(l % ��$#l�� "(����, l)� n �&!")(�h��j� � 
#&$)" %!�#�m%u!�(l, !"�� l) *�� h�( �"�""oj���"$" m�&("#&��l �o" *"j’l)x&��l �"�� %!�"'uu!�(l 
m��h�� "o’nj� )�(#�+ '"mh���� �o" '"mh���� +#"'��% ��!'�u, l)� *&'&'"o#l!� m��h�" ()#����x&. 

 
�B8FGQ 5E>8BBGT H5EFGHICBS >8 +<RFG-8JGM. ��eo�#�x *"x�'&��j� j&!"��j� '&�$&�!�"$" 

*"j’l)x&��l �"�� n j&!"��, l)� "(�"���� �� ��)"'�(!���� #%$%, ("�� !� ��*�� [1, 2]. 	 '"o"!� [3] 
"*�(��" ��)"'�(!���l �#uj���!% ��!'�u � *'"�&(�+ *"j’l)x&��l �"��. �'� ��"j% #%k�� ���+"�� 
!'��#&��l �#uj���u ��)"'�(!"�%��#� �#l �"�&�&��l '� �"�� �" m�����+ m��h&��. 	�(")% 
&g&)!����(!� *'"�&(% � ���"j% ��*��)% j"k�� o%#" *"l(��!� l) *&'&+"�"j $��'")�'o"��!�� � 
)�'o"��!� !� $��'"#�m"j ("#&e j�$��u, !�) � %!�"'&��lj j�#"'"mh����+ �#uj���!�� )�#���u !� 
j�$��u. 
 ��e '"o"!� o%#" ��m��h&�" &g&)!����(!� *"j’l)x&��l �"�� m�#&k�" ��� �"m� �#uj���!% 
��!'�u. �#l *"'���l��l o%#" ��)"'�(!��" g!"'�� !� g"(g�! ��!'�u, l)� !�)"k m �"��j� k"'(!)"(!� 
%!�"'uu!� �&'"mh���� (*"#%)�. 

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua


