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D;5NCHCB8 K5H@]G-8JGO N5H5;5Q?@BB@T E@FG-8>GN +5FGNGBGF+G;5FGH5B5K. &5EFGH-
ICB5 ]GQ@-5-TGKG?BG +;5JCE@ <  N5H5;5Q?@BB@T E@FG-8>8T +GH HG�* +5FGNGBGF+G;5FGH5B< N 
-@EF5K< EC;CH5N@�G. �E>8B5NFCB5 N+F@N +;@;5H@ -58L<FOB><, -5BJCB>;8JGMB@T ?@B-
B@-GN >8 E+5E5R< NNCHCBBO +5FGNGBGF+G;5FGH5B< B8 5HC;I8BBO +5FGNGBGF+G;5FGH5B-
E@FG-8>B@T K8>C;G8FGN.  

There is the conducted modification of aquasoiledes  silicates polyvinylpirrolidone. 
Explored physical and chemical processes in  aquasoiledes silicates under the action of 
polyvinylpirrolidone  in a sour environment. Influence of nature is set to the coagulant, 
concentration factors and method of introduction of polyvinylpirrolidone  on the process of 
receipt of  polyvinylpirrolidone-silicates materials.  

D5E>8B5N-8 +;5RFCK@ G PP QN’OQ5- Q N8IF@N@K@ B8<-5N@K@ Q8NH8BBOK@. 
(!����j h�("j 
"���j m j&!"���, l)�e �"m�"#ln "�&'k%��!� *"#�j&'-�&"'$���h�� j�!&'��#� m %��)�#���j )"j*#&)-
("j !&+�"#"$�h��+ !� &)(*#%�!���e��+ �#�(!��"(!&e, n (%j�(�& "(��k&��l )"j*"�&�!�� '�m�"i 
*'�'"��, m")'&j� (�#�)�!��+, m �"��"$" '"mh��%. �� *'"�&(� j"��g�)���i *"�&'+�� (�#�)�!��+ 
j�!&'��#�� *�� h�( (%j�(�"$" "(��k&��l m �"�"'"mh����j� ��(")"j"#&)%#l'��j� (*"#%)�j� *"'l� 
m ��x�j� g�m�)"-+�j�h��j� h����)�j�, j�u!� �*#�� *'�'"�� )"�$%#l�!%, )"��&�!'���l !� (*"(�o 
��&�&��l *"#�j&'%. �� h����)� m��h�"u j�'"u �*#���u!� �� )"�g"'j���u j�)'"j"#&)%# !� 
j�kj"#&)%#l'�� �m�nj"��i � (�(!&j�. ��*'lj#&��e ��o�' *'�'"�� !� �j�(!% )"�$%#l�!% � *"#�j&'% 
��n j"k#���(!� '&$%#u��!� *'"�&( )"�$%#l��i, �&#�h��%  ("'o��i ��(")"j"#&)%#l'��+ '&h"���, 
�*#���!� �� j&+���mj *'"�&(% � �#�(!��"(!� "!'�j���+ )"j*"m���e��+ j�!&'��#��. ��)� j"��g�)�-
��l *"�&'+�� (�#�)�!��+ j�!&'��#�� *'�m�"��!� �" (!�"'&��l )"j*"m���e��+ j�!&'��#�� m *'"$�"m"-
����j� (*&��g�h��j� �#�(!��"(!lj�, m")'&j� m *�����&�"u (*"'���&��(!u *�� h�( ��)"'�(!���l 
i+ l) ��*"��u��h�� �#l !&'j"*#�(!�� !� '&�)!"*#�(!��, % '�m� i+ *"��#�x"$" *&'&'"o#&��l.  

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. �'"�&�&��e ���#�m "(!����+ *%o#�)���e *")�m�� 

�"��#���(!� ��)"'�(!���l *"�&'+�&�"-�)!����+ ��(")"j"#&)%#l'��+ (*"#%), m")'&j� *"#�����#-
*�'"#��"�% (�	�), l) j"��g�)�!"'� �"�"'"mh����+ (�#�)�!�� [1, 2]. 

�	� +�'�)!&'�m%n!�(l ��(")"u m��!��(!u �" �m�nj"��i m *'"!"�"�j�(��j� � ��(")"-
*"#l'��j�  j"#&)%#�j�, � !�)"k �&"'$���h��j� e"��j� !� *"#�j&'�j�. �	� % �"��"j% '"mh��� 
%!�"'un )"j*#&)(� m �&#�)"u )�#�)�(!u ��m�)"j"#&)%#l'��+ � ��(")"j"#&)%#l'��+ (*"#%). 
�-
��j m j&!"��� "�&'k���l j"��g�)"����+ *"#�����#*�'"#��"�"j (�#�)�!�� m i+ �"���+ '"mh���� n 
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(%j�(�� )"�$%#l��l *'� mj��� '� (&'&�"���� m� m"#�-$&#� !&+�"#"$�nu. �� *'�)!��� l) x�'")" 
�"(!%*�& (�'"����& �k&'&#" '"mh����+ (�#�)�!�� ��)"'�(!"�%n!�(l '��)& ()#". 

�"��&�!'���l '"mh��% #%k�"$" (�#�)�!% �(!"!�" �*#���n �� "(��k&��l. �'"m%j�#", �" h�j 
���� )"��&�!'���l (�#�)�!�"$" '"mh��%, !�j ��'"$����x& ��*�����l "(��%. �&"o+���" ���m��h�!�, 
�" *�����&��l !&j*&'�!%'� m�m��h�e *'�()"'un g�m�)"-+�j�h�� *'"�&(�, *'� ��"j%  (�(!&j� 
x���x& �"(l$�n (!�e)�x"$" (!��%. �#l )"k�"i (�(!&j� "'$���h��e *"#�j&'-'��)& ()#" � j&k�+ 
�%m�)"i "o#�(!� )"��&�!'���e *"#�j&'% (*"(!&'�$�n!�(l  j�)(�j�#��� g#")%#l��l. 
 �&e k& h�(, 
)"#� )"��&�!'���l *"#�j&'% �&��(")�, ��� �& (*'�h��ln g#")%#l��i '��)"$" ()#�, �#& m��!��e �" 
��("'o��i �� *"�&'+�� h�(!��") )'&j�&m&j�(!�+ j�!&'��#�� [3].  

 
�C>8 ;5R5>@. 	(!��"��!� �*#�� )"��&�!'���i  *"#�����#*�'"#��"�%, *'�'"�� )"�$%#l�!%  !� 

pH (&'&�"���� �� g�m�)"-+�j�h�� m�)"�"j�'�"(!� "�&'k���l *"#�����#*�'"#��"�-(�#�)�!��+ j�!&'��#�� m 
�"���+ '"mh����. 

 
�CQ<FS>8>@ H5EFGHICBS >8 PT 5RL5N5;CBBO.  
 '"o"!� *'"�&�&�� �"(#��k&��l, (*'lj"���� �� 

"�&'k���l j"��g�)"����+ *"#�����#*�'"#��"�"j (�#�)�!�� m i+ �"���+ '"mh���� *'� (%j�(��e 
)"�$%#l��i. �"(#��k&�� *'"�&(� )"�$%#l��i (�#�)�!��+ %!�"'&�� m '"mh��% ��!'�n�"$" '��)"$" ()#� 
(j"�%#�: n=1,6; )"��&�!'���l: C=1 j"#�/#) *'� ��i )"��&�!'"����+ HNO3 !� HCl � *'�(%!�"(!� �	� 
'�m�"i )"��&�!'���i.  

�'"�&( )"�$%#l��i *'"�"��#� !�)�j� (*"("o�j�: 1) $"!%��#� '"mh��� �	� � )"��&�!'"����+ 
)�(#"!�+ (HNO3 !� HCl), "!'�j���j� '"mh���j� ��l#� �� '"mh�� '��)"$" ()#�; 2) $"!%��#� '"mh��� 
�	� � '��)"j% ()#�, �� "!'�j��� '"mh��� ��l#� )"��&�!'"����j�  )�(#"!�j� (HNO3 !� HCl).  

�"��&�!'���l �	� � '��)"j% ()#� �o" )�(#"!� o%#� !�)"u, �"o �j�(! *"#�j&'% � 
)"�$%#l��e��+ (�(!&j�+ o%� "���)"��e. �"��&�!'���l �	� � )"�$%#uuh"j% '"mh��� mj��u��#�(l 
��� 0 �"  0,36 "(�.-j"#�/#. 
!'�j���e "(�� g�#�!'%��#�, ��)%%j%��#� !� '&!&#��" *'"j���#� 
��(!�#�"���"u �"�"u. �'�h"j% � %(�+ ��*��)�+ pH j�!"h�"$" '"mh��% )"#����(l � j&k�+ 1,9–2,1.  


("o#���(!u �	� n e"$" #�"g�#���e +�'�)!&'. 	"��� '"mh��� �	� ���m��h�u!�(l (#�o)" 
)�(#"u '&�)��nu ('�~5) � �& j�u!� o%g&'�"i ��i. 
 �&e k& h�(, '"mh��� '��)"$" ()#�  j�u!� �%k& 
#%k�% '&�)��u ('�>10) !� ��(")% o%g&'�% nj)�(!�. 	*#�� )"��&�!'���i �	� �� m��h&��l '� 
)"��&�!'"����+ )�(#"! !� '��)"$" ()#� ���&�&��e �� '�(. 1 � 2. 

 

12,8

12,9

13

13,1

13,2

0 0,036 0,072 0,180 0,288 0,360

C�	�, "(�.-j"#�/# 

pH

 

-0,6

-0,4

-0,2

0

0,2

0,4

0,6

0,036 0,072 0,180 0,288 0,360

C�	�, "(�.-j"#�/# 

pH

1

2

 

\�	. 1. a���L�
	�� pH �
���J� 	��� 
�
� ���H�����H
� I�I 

\�	. 2. a���L�
	�� pH ��	���� �
� ���H�����H
� I�I. 
R�	����: 1 – HNO3; 2 – HCl 

 
��� h�( '"mh��&��l �	� � )"��&�!'"����+  '"mh���+ HCl � HNO3 (*"(!&'�$�n!�(l �&m��h�� 

mj��� pH (�& o�#�x& 0,3) � %(�"j% ���*�m"�� )"��&�!'���e �	�, �" (���h�!� *'" h�(!)"�& 
m�’lm%����l e"��� �+ ���(#��") '&�)��e *'"!"�%����l !� )"j*#&)("%!�"'&��l.  �"'l� m ��j, *'� 
m��h&��l+ '� ��kh& 1–2, �o" ���& 11–12 (*"(!&'�$�n!�(l (�#���e m(%� j�)(�j%j% 
�-  !�  �¸-
(*&)!'�� *"$#�����l �	� [4, 5]. �"o!" � "o#�(!� p�<2 j�n j�(�& *'"!"�%����l )�'o"��#��"i $'%*� 
�m mo�#�x&��lj h�(!)"�"$" *"m�!���"$" m�'l�% �� �%$#&�&�"j% �!"j�.  
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�+�#���(!� �	� �" *'"!"�%����l *'�m�"��!� �" !"$", �" �&e  *"#�j&' *'"l�#ln �#�(!��"(!� 
)�!�"���+ *"#�&#&)!'"#�!��	��(#��") g"'j%����l $��'�!��+ x�'�� j"k#��& %!�"'&��l *'"j�k�"$" 
��)#�h�"$" )"j*#&)(%, l)�e � #%k�"j% (&'&�"���� j�n !�)�e ��$#l�: 

                                                               

                 
, � � )�(#"j% – [4, 6].  
!�"'&��l  )"j*#���'�"$"  

��)#�h�"$" )"j*#&)(% %()#���&�& ���(#��") (!&'�h��+ *&'&x)"�, �" ����)�u!� h&'&m *"#�j&'��e 
#���u$.  

�&m%#�!�!� �"(#��k&��, l)� ���&�&�� �� '�(. 1, (���h�!� *'" o%g&'�� �#�(!��"(!� '"mh��% 
'��)"$" ()#� *'� ��i �� ��"$" !�)"$" *"#�&#&)!'"#�!% l) �	�  (âpH<0,05). 	�'!" ���m��h�!�, �" 
��(")"j"�%#��& ��!'�n�& '"mh���& ()#"  ()#���n!�(l m #���u$"��+  �o" x�'%��!�+ %!�"'&�� [2], l)� 
*�� h�( g�m�h�"i �m�nj"��i m j�)'"j"#&)%#�j� �	� j"k%!� *'�m�"��!� �" )"�$%#l��i (�(!&j� o&m 
�&e!'�#�m���i $��'")(�#���+ e"���, � m��h�!�, � mj��� '�.  ��"nu h&'$"u, *"#�j&'�� e"�� � '"mh���+ 
#%k��+ (�#�)�!�� �)#uh�u!� %$'%*%����l, �" o�$�!" '�m��  *"�!"'uu!�(l, �� "(�"�� e"��� !�*% 
[Sim(OH)3-m

m-1]n, �& n=1÷8, *'�h"j% m��h&��l m m�#&k�!� ��� '� � )"��&�!'���i '"mh��% [1, 4]. �'� 
��"j% m��h&��l '� �*#���n  �� (!�e)�(!� (�#�)�!��+ '"mh����, !"o!" i+ (+�#���(!� �" )"�$%#l��i.   

�!�e)�(!� '��)"$" ()#�, ����j�h��(!� (�(!&j�, ii m��!��(!� �" )"�$%#l��i +�'�)!&'�m%n!�(l  
*"'"$"j )"�$%#l��i, l)�e mo�#�x%n!�(l �m m'"(!���lj )"��&�!'���i (�#�)�!�� � '"mh��� !� % '�m� 
mj&�x&��l j"�%#l '��)"$" ()#�. �&"o+���" j�!� �� %��m�, �" )"�$%#l��l ���o%��n!�(l � ��g%-
m�e�"j% '&k�j�, � !"j% �#l ��"$" *'"�&(% #�j�!%uh"u (!���nu n x���)�(!� mj�x%����l '&�$&�!��. 

ª) o�h�j" ('�(. 3), *"��"!� (%j�(�"$" "(��k&��l '��)"$" ()#� !� �	� m��h�"u j�'"u 
m�#&k�!� ��� *'�'"�� )"�$%#l�!%, �j�(!% �	� � )"�$%#uuh�e (�(!&j�, � !�)"k ��� (*"("o% 
��&�&��l �	�. 
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\�	. 3. a���L�
	�� ��
�� ��	� �	��� �
� ���H�����H
� I�I � ���J��
H
��
� 	�	���
  
� ���
 ����������J� �������
 I�I � ��	���� (�) �� �
��� 	��� (G). 

R��J��
��: 2, 4 – HCl; 1, 3 – HNO3 
 

��), *�� h�( )"�$%#l��i m� �"*"j"$"u  HCl *"*&'&��n '"mh��&��l �	� � '��)"j% ()#� *'�m�"-
��!� �" m��h�" *"���x"$" "(��k&��l, *"'���l�" m !�j, )"#� �	� *"*&'&���" '"mh��&��e � HCl; 
�#l )"k�"$" m��h&��l )"��&�!'���i �	� j�(� "(��% n � 1,5–1,6 '�m� o�#�x"u % '�m� ��&�&��l 
*"#�j&'% � '��)& ()#". ���#"$�h�� (�!%���l (*"(!&'�$�n!�(l *'� "(��k&��� m� �"*"j"$"u HNO3, �#l 
l)"i j�(� "(��% n � 1,5–1,9 '�m� o�#�x"u *'� ��&�&��� *"#�j&'% � '��)& ()#". 	�'!" m�m��h�!�, �" l) 
�#l HNO3 !�) � HCl mo�#�x&��l )"��&�!'���i �	� *'�m�"��!� �" m'"(!���l ��ni '�m����. �"'l� m 
��j, (*"(!&'�$�n!�(l !&��&���l �" '�m)"$" mo�#�x&��l j�(� "!'�j��"$" "(��% �" )"��&�!'���i 
*"#�j&'% � )"�$%#uuh"j% '"mh��� 0,18–0,20 "(�.-j"#�/#. 
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��)"k �(!��"�#&�", �" *'� (%j�(�"j% "(��k&��� )'���j )"�$%#l�!"j n ("#l�� )�(#"!�, ��l 
l)"i � ���*�m"�� )"��&�!'���e �	� ��� 0 �" 0,28 "(�.-j"#�/#, *'�m�"��!� �" *"���x"$" "(��k&��l, 
*"'���l�" m  HNO3. �'�h"j%, �#l HCl *'� )"k��e )"��&�!'���i �	�,  j�(� "!'�j��"$" "(��% n � 
1,1–1,4 '�m� o�#�x"u, ��k �#l HNO3.  �'� )"��&�!'���i �	� o�#�x�e, ��k 0,30 "(�.-j"#�/#  *'�'"�� 
)"�$%#l�!% �& �*#���n �� *'"�&( "(��k&��l.  

�&"o+���" ���m��h�!�, �" � ��+ (�(!&j�+ *�� h�( )"�$%#l��i '��)"$" ()#� ���o%��u!�(l ��� 
!�*� *'"�&(��: �) %!�"'&��l m�'"�)�� ���(#��") (�#")(��"��+ m�'lm)��; o) )"�!�)!"%!�"'&��l m� 
�"*"j"$"u �"��&��+ m�'lm)�� j�k j"#&)%#�j� �"�� �, "h&����", )�'o�j�!��j� $'%*�j� �	� !� 
(�#��"#���j� *"�&'+�&��j� $'%*�j� (%(����+ m�'"�)�� m i+ *"��#�x"u *"#�)"��&�(���nu. �&, � 
(�"u h&'$%, n *'�h��"u (��&'&m�(% � mj���&��l (�(!&j� m "��"h�(�"u %(��)"u [1].  

�&+���mj !�)"i )"�$%#l��i *"#l$�n � !"j%, �" j�)'"j"#&)%#� �	�, l)� m��!�� "��"h�(�" 
��("'o%��!�(l �� ��"+ '�m��+ h�(!��)�+ )'&j�&m&j% ��u!� l) j�(!)"��e m�'lm") �, !�j (�j�j, 
m�'lm%u!� i+ '�m"j. 
(�"���j h����)"j, �" *'�m�"��!� �" %!�"'&��l j�(!)�� j�k h�(!��)�j�, n 
��("'o��l (&$j&�!�� *"#�&#&)!'"#�!%, � �& &#&)!'"(!�!�h�� �m�nj"��l [2, 4]. 

��)'"j"#&)%#�, m "��"$" o")%, j"k%!� ��("'o%��!�(l �� *"�&'+�� !�#�)� (�"nu )���&�"u 
h�(!��"u, *'�h"j% �&��("'o"���� h�(!���  *"#�j&'�"$"  #���u$� o%�& ��*'lj#&�� '����#��" ��� 
*"�&'+��, � m ��x"$" o")%,  �(� (&$j&�!� j�)'"j"#&)%# *'�n��%u!�(l �" *"�&'+��. ��#)"j ej"��'�", 
�" #")�#�m"���� �� *"�&'+�� ���j�'�� )"��&�!'���i �	�, l)� �� *"h�!)"��e (!���i %!�"'u��#� 
j�(!)�, *&'&'"m*"��#l!�j%!�(l '���"j�'�" *" �(�e *"�&'+�� (�#�)�!�"i h�(!��)�. 


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

 
�@EB5N-@. �&m%#�!�!� �"(#��k&�� (���h�!� *'" j"k#���(!� *'"�&�&��l j"��g�)���i �"�"'"m-

h����+ (�#�)�!�� *"#�����#*�'"#��"�"j *'� (%j�(�"j% "(��k&��� m �"���+ '"mh���� *�� ��nu )�(#"!. 

(��k&��l ��!'�n�"$" �"�"'"mh���"$" ()#� � *'�(%!�"(!� j�)'"j"#&)%# �	� ���o%��n!�(l m 
��(")"u x���)�(!u � *'� ��"j% %!�"'uu!�(l (�#�)�!�� h�(!��)�, � l)�+ '���"j�'�" '"m*"��#&�� 
j�)'"j"#&)%#� �	�. �� "(��k&��l j�u!� �*#�� )"��&�!'���e�� h����)�, *'�'"�� )"�$%#l�!% !� 
(*"(�o ��&�&��l �	�. �")'&j� �(!��"�#&�", �" ��e*"���x&  "(��k&��l ���o%��n!�(l *'� ��i 
)"��&�!'"���"i ("#l�"i )�(#"!�. 
 !"e k& h�(, *�� h�( )"��&�!'���i �	� % '��)"j% ()#� o�#�x& ��k 
0,30 "(�.-j"#�/#  *'�'"�� )"�$%#l�!% j�ek& �& �*#���n �� "(��k&��l. 	(!��"�#&�", �" *'� 
��&�&��� �	� � '��)& ()#" *'"�&( )"�$%#l��i *�� ��nu )�(#"!� ��!&�(�g�)%n!�(l, "h&����", 
���(#��") %!�"'&��l )"j*#���'�"$" ��)#�h�"$" )"j*#&)(% m� %h�(!u )�'o�j�!�"i $'%*� �	�. 
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