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�8NCHCB5 ;CQ<FS>8>@ C-E+C;@KCB>8FSB@T H5EFGHICBS GB8->@N<*?5P HGP M5BGN E;GRF8 
;GQB5P -5BJCB>;8JGP +GH ?8E GB8->@N8JGP E8BG>8;B5-+5-8QB@-5N@T KG-;55;L8BGQKGN 
Escherichia coli < N5HG. D5-8Q8B5, �5 C]C->@ -8NG>8JGMB5L5 +5FO GB>CBE@]G-<*>S HG* 
K8F@T -5BJCB>;8JGM Ag(I) (0,005 G 0,01 KL/HK3), �5 H8� QK5L< H5EOLB<>@ N@E5-5L5 
QBCQ8;8I<N8FSB5L5 C]C->< Q8 -5;5>-@M +;5KGI5- ?8E<. D5;GNBOB5 GB>CBE@NBGE>S 
QBCQ8;8I<N8BBO < +;@E>;5OT H@B8KG?B5L5 G E>8>@?B5L5 >@+GN. 

The results of experimental investigations of inactivating action of various 
concentrations silver ions while inactivating microorganisms Escherichia coliin water are 
presented in the paper. Cavitation field effects are shown to intensify the action of small 
concentration Ag(I) (0,005 and 0,01mg/dm3). It allows to achieve high decontamination effect 
in a short period of time. Decontamination intensity in the dynamic and static devices is 
compared. 

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

���#�m �"(#��k&�� � ��*'lj)% %�"()"��#&��l !� ��!&�(�g�)���i *'"�&(�� m�&m�'�k%����l 
�"�� m� �"*"j"$"u &g&)!�� $��'"����j�h�"i )���!���i, *")�m��, �" �&e j&!"� n �"�"#� &g&)!����j % 
!&+�"#"$�i �"�"*��$"!"�)� [1, 4]. �&'&� ���"j�+ *'�(!'"i�, �" ��u!� mj"$% "!'�j�!� )���!���e��e 
'&k�j, ��eo�#�x�e !&+�"#"$�h��e ��!&'&( (!��"�#l!� $��'"����j�h�� )���!���e�� *'�(!'"i.  ��+ 
*'�(!'"l+ � *"!"�� "o'"o#u���"$" (&'&�"���� %!�"'un!�(l j�(�&�& *'"(!"'"�& m��k&��l !�()% !� 
����)�n $��'"����j�h�� )���!���l m� '�+%�") '�m)"i mj��� !&h�i '�����. ��&'$�l, �&"o+���� �#l 
$&�&'%����l )���!���i, *���"��!�(l �o" o&m*"(&'&���" !&+�"#"$�h��j *"!")"j, �o" '"o"h�j 
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"'$��"j. � *"$#l�% )"�(!'%)!���"$", !&+�"#"$�h�"$" � &)"�"j�h�"$" '�x&��l $��'"����j�h�� )���-
!���e�� *'�(!'"i (!�!�h�"$" !�*% j�u!� �&l)� *&'&��$� *&'&� ����j�h��j� *'�(!'"lj� [2]. 
��e*'"(!�x& )"�(!'%)!���& '�x&��l $��'"����j�h�"$" )���!���e�"$" *'�(!'"u (!�!�h�"$" !�*% – 
*"(#��"��" �(!��"�#&�� )"�g%m"', *'"!�h�� )�j&'�, ��g%m"'. 

��� h�( )���!���e�"$" "o'"o#&��l �"��, m�&m�'�k%��#���e &g&)! *'"l�#ln!�(l % "��"h�(�"j% 
�*#��� �&l)�+ g�m�)"-j&+���h��+ �*#����, !�)�+, l): %��'�� +��#�, $'���n�!� !�()%, ��(")� #")�#��� 
!&j*&'�!%'�, )%j%#l!���� (!'%j��)�. �'�j !"$", % *�'"$�m"��e g�m� *�� h�( ii (!�(�&��l �����uu!�(l 
+�j�h�� '&�)��i, �" *'�m�"�l!� �" %!�"'&��l +�j�h�"-�)!����+ (*"#%): $��'")(�#���+ '���)�#�� 
�•, 
"m"�% 
3, *&'")(��% �"��u �2
2 !� ��x�+ (*"#%), l)� m��e(�uu!� m�&m�'�k%��#���e  �*#�� [3]. �'"!& 
�&e j&!"� m�&m�'�k%����l �"�� j�n !�)� �&�"#�)�, l) ���(%!��(!� ”*�(#l��i” !� &�&'$"nj��(!� *'"�&(%. 
��)�%!� ��+ �&�"#�)�� j"k��, ��)"'�(!"�%uh� )"j*#&)(��e j&!"�, �" *"#l$�n % "��"h�(��e ��i 
+�j�h��+ '&�$&�!�� � &g&)!�� )���!���i [4].  '�m� ��o"'% +�j�h�"$" ")�(��)� )&'%��#�(l e"$" 
+�'�)!&'�(!�)�j�. 	��"j", �" ('�o#" % j�#�+ )"��&�!'���l+ �"m�"#ln m�o&m*&h�!� m�&m�'�k%��#���e 
�*#�� � )"�(&'�%uh�e &g&)! [5]. 

�"j% j&!"u �"(#��k&�� o%#" ���h&��l )"j*#&)(�"i ��i e"��� ('�o#� '�m�"i )"��&�!'���i � 
%j"��+ )���!���e�"$" *&'&j�x%����l, �� (���!�'�"-*")�m��)"�� j�)'""'$���mj� Escherichia coli. 

 
	+@E C-E+C;@KCB>8FSB@T E>CBHGN >8 KC>5H@-@ C-E+C;@KCB>GN.  �"(#��k&��l+ ��)"'�(!"-

�%��#� �"o"�% )%#�!%'% E.coli, ��'"�&�% �� j'l("-*&*!"��"j% o%#�e"�� (��t) *'� 37 º� *'"!l$"j 
18 $"�. �#�!��� j�)'""'$���mj�� �&�!'�g%$%��#� *'"!l$"j 10-!� +��#��,  "(�� *'"j���#� (!&'�#�-
��j g�m�"#"$�h��j '"mh��"j, *'"�&�%'% *"�!"'u��#� !'�h�. ��(#l "(!����"$" �&�!'�g%$%����l �m 
"!'�j��"$" "(��% % o���(!�#�"����e �"�� $"!%��#� (%(*&�m�u j�)'""'$���mj�� $%(!��"u 109 "(./(j3. 
	��*"�����e "o’nj ��+���"i (%(*&�m�i ��"(�#� � ��(!�#�"���% �"�% �" )"��&�!'���i 103 "(./(j3, 
��o#�k%uh�(� �" '&�#���+ %j"� j"k#��"$" m�o'%��&��l '�h)"�"i �"��. 


o'"o#l#� �"�% % &)(*&'�j&�!�#���+ (!&���+ ����j�h�"$" � (!�!�h�"$" !�*�� [6].  �"�l�% 
(%(*&�m�u o�)!&'�e E.coli ��"(�#� Ag(I) % ��$#l�� '"mh��% ("#� AgNO3 � )"��&�!'���i 0,005 �  
0,01 j$/�j3. ��� h�( ��o"'% )"��&�!'���i ��"$" �&m��g&)��!� )&'%��#�(l $'���h�"�"*%(!�j�j� 
)"��&�!'���lj� �#l *�!�"i �"��, m$���" m �
�� 2974-82 “	"�� *�!�&��l” ��� Ag(I) 0,05 j$/�j3. 
	�k�����l j�)'""'$���mj�� ��m��h�#� m� )�#�)�(!u �
 ()"#"��n%!�"'u��#���+ "������) �� 
(&'&�"���� ���" *�� h�( *"(��% *'"o, ����o'���+ h&'&m ���*"����� *'"j�k)� h�(%, m *"��#�x��j 
)%#�!��%����lj � !&'j"(!�!� *'� 37 º� *'"!l$"j 20–24 $"�. �#l �&e!'�#�m���i ��i e"��� ('�o#� *�� 
h�( ���o"'% *'"o ��)"'�(!"�%��#� '"mh�� NaCl. 

 
�CQ<FS>8>@ >8 PT 5RL5N5;CBBO. �� '�(. 1 ���&�&�� ���� ��!�j�)'"o�"$" �*#��% e"��� ('�o#� 

)"��&�!'���nu 0,005 � 0,01 j$/�j3 [7]. 

 
\�	. 1. @�������H
 ������J����� E.coli � ��� �� ��> ���� 	�G�� � ���H�����H�: 

1 – 0,005 �J/��3; 2 – 0,01 �J/��3 [7] 
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�� '�(. 2 *")�m��" m�&m�'�k%��#��% ��u $��'"����j�h�"i )���!���i � m�&m�'�k%��#���e 
&g&)! Ag(I) % ���&���&�&��+ )"��&�!'���l+ � %j"��+ )���!���e�"$" *&'&j�x%����l. ����)�(!� 
m�&m�'�k%����l % *'�(!'"i ����j�h�"$" !�*% ���&�&�" �� '�(. 2, �, x���)�(!� m�&m�'�k%����l % 
*'�(!'"i (!�!�h�"$" !�*% m"o'�k&�" �� '�(. 2, G. 
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\�	. 2. A�J�������� ����L�	�� �������H� E.coli  
� �����H���� ���	���
� ��������J� (�)  	�������J� (G) ����:  

1 – ����� ������ J������������ �����H�; 2 – 	��	�� �
 Ag(I) 0,005�J/��3  
 �����H
; 3 – ����� Ag(I) 0,01�J/��3  �����H� 

 
�m ���&�&��+ &)(*&'�j&�!�#���+ ����+ ����", �" *�� h�( m�&m�'�k%����l �"�� e"��j� Ag(I) 

� %j"��+ )���!���i ��!�j�)'"o��e &g&)! *��(�#un!�(l. ��!&�(�g�)%��#��% ��u $��'"����j�h�"i 
)���!���i j"k�� *"l(��!� !�j, �" )���!���e�� &g&)!� *"(#�o#uu!� )#�!���� o�'’n'�, (*'�lu!� 
x���)"j% *'"��)�&��u ('�o#� �(&'&���% )#�!��� � %'�k&��u k�!!n�"��k#���+ �&�!'��. 
()�#�)�, 
� %j"��+ )���!���e�"$" *"#l % �"�� %!�"'un!�(l *&'")(�� �"��u [3], !" � *'�(%!�"(!� e"��� Ag(I) 
���o%��n!�(l '&�)��l �&�!"��, �" *'�m�"��!� �" %!�"'&��l '���)�#�� 
�•. ��)"k mj��� '� �"�� �" 
#%k�"$" �)!���m%n o�)!&'������e &g&)! ('�o#� [5].  

	�)"'�(!"�%uh� &)(*&'�j&�!�#��� '&m%#�!�!�, ���&�&�� �� '�(. 1, 2, ��m��h&�" h�(, �&"o-
+����e �#l ���)!�����i 99 % j�)'""'$���mj�� (lg(Nt/N0) = –2), '&m%#�!�!� ���&�&�" � !�o#���. 

 
8E (TN), BC5RTGHB@M HFO QBCQ8;8ICBBO E.coli < N5HG B8 99 %  

+GH HG�* M5BGN E;GRF8, C]C->GN LGH;5H@B8KG?B5P -8NG>8JGP >8 PT +5�HB8BBO 

�"��&�!'���l '&�$&�!%, �Ag(I), j$/�j3 
�&!"�� m�&m�'�k%����l 

0 0,005 0,01 
��l Ag(I) ()���!���e��e �*#�� ���(%!��e) 
Ag(I) + )���!���l ((!�!�h��e *'�(!'�e) 

Ag(I) + )���!���l (����j�h��e *'�(!'�e) 
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���#�m ����+, ���&�&��+ � !�o#��� *")�m��, �" ��&�&��l e"��� Ag(I) ��n mj"$% m��h�" 

()"'"!�!� h�( "o'"o#&��l % )���!���e��+ *'�(!'"l+ � #�)���%��!� “+�"(!"��” &g&)!� �� )'���e 
���j�'���l j�)'""'$���mj�� *�� ��nu Ag(I) )"��&�!'���nu 0,005 j$/�j3 ('�(. 1, )'��� 1). �"!'�o�" 
m�%��k�!�, �" % *'�(!'"i ����j�h�"$" !�*% m�&m�'�k%����l e"��j� ('�o#� ���o%��n!�(l % 7–10 '�-
m�� x���x& (��k *�� h�( m�&m�'�k%����l #�x& Ag(I)), � % *'�(!'"i (!�!�h�"$" !�*% �&�" *"��#���x& 
(% !'� '�m� ()"'"h%n!�(l h�( &)(*"m���i). �& j"k�� *"l(��!� !�j, �" % *'�(!'"i ����j�h�"$" !�*% 
$&�&'%n!�(l o�#�x�e "o’nj *�'"$�m"�"i g�m�, l)� m�o&m*&h%n &g&)!����(!� )���!���e�"i ��i.  

 
�@EB5N-@. 
!'�j��� '&m%#�!�!� *")�m�#� *&'(*&)!����(!� )"jo��%����l $��'"-

����j�h�"i )���!���i � ('�o#� �#l *'�)!�)� m�&m�'�k%����l �"��. �"(l$�n!�(l ��(")�e 
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(!%*��� m�&m�'�k%����l m� )"'"!x�e *'"j�k") h�(%, ��k % '�m� ��)"'�(!���l )"k�"$" 
j&!"�% ")'&j". �������lj *"��#�x�+ �"(#��k&�� n �(!��"�#&��l "*!�j�#���+ 
)"��&�!'���e e"��� Ag(I) � '&k�j�� $��'"����j�h�"$" )���!���e�"$" *"#l �#l �"(l$�&��l 
j�)(�j�#��"$" m�&m�'�k%��#��"$" &g&)!%.  
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�HGMEBCB5 K5BG>5;@BL +F8E>@-5N@T NGHT5HGN B8 >C;@>5;GP 
SNGNES-5P 5RF8E>G. �8NC-
HCB5 5EB5NBG HIC;CF8 -5K+FC-EB5L5 B8L;5K8HICBBO N@-5;@E>8B5L5 +F8E>@-5N5L5 
+5E<H< < Q8TGHB5K< ;CLG5BG. 	T8;8->C;@Q5N8B5  5EB5NBG Q8T5H@ �5H5 5+>@KGQ8JGP C-5F5-
LG?B5L5 E>8B< H5N-GFFO. 

Monitoring of plastic wastes is conducted in the territory of Lviv area. The basic sources 
of complex accumulation of the used plastic tableware are resulted in the Western region. 
Basic measures are described in relation to optimization of the ecological state of environment.  
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'���l !� %!�#�m���i *#�(!�)"�"$" *"(%�% n k�!!n�" ��k#���j �(*&)!"j �& !�#�)� &)"#"$�h�"i, �#& e 
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