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�@N?CB5 Q8-5B5KG;B5E>G M5BB5L5 5RKGB< M5BGN B8>;G* B8 -8FGM G -8FSJGM >8 -8FG* 
B8 B8>;GM G -8FSJGM N JC5FG>G >@+< �. �@QB8?CB5 ;5QKG;@ +;5TGHB@T NG-5B HFO 5HC;I8B@T 
Q;8Q-GN G NCF@?@B@ 8HE5;RJGP N5H@. D5-8Q8B5, �5 +;@ L;8B<F*N8BBG -;@E>8FG?B@T 
JC5FG>GN LF@B5* NGHR<N8�>SEO M5BB@M 5RKGB Q8 ;8T<B5- M5BGN, +;@E<>BGT < LF@BG, O-G 
QKGB**>S ;5QKG; +;5TGHB5L5 NG-B8. 

Regularities of sodium ionic change for potassium and calcium ions and vice versa in the 
zeolite of A type have been examined. Sizes of through-pass pores for obtained samples and 
adsorptive water values have been determined. It has been shown that during granulation of 
crystalline zeolites using clay the ionic exchange takes place due to the ions presented in the 
clay. Such ions change the size of through-pass pores. 

D5E>8B5N-8 +;5RFCK@. �&'(*&)!����j ��("'o&�!"j �#l $#�o")"$" "(%x%����l o�$�!�"+ 
*'"�%)!�� n )�#�n�� g"'j� �&"#�!% !�*% �. �'� $'��%#u����� )'�(!�#�h�"$" �&"#�!% �� *"'%-
x%n!�(l j"#&)%#l'�"-(�!"��e &g&)! (!"("��" *�'�� �"��. �"j% �&"o+���" ���h�!� m�)"�"j�'�"(!� 
e"��"$" "oj��% � �(!��"��!� *'�h��% *"'%x&��l j"#&)%#l'�"-(�!"�"$" &g&)!% �&"#�!% ��. 

 
�B8FGQ +5+C;CHBGT H5EFGHICBS >8 +<RFG-8JGM. �'"�&�&�" o�$�!" ��%)"�"-�"(#����+ '"o�! m 

���h&��l o%�"�� � �#�(!��"(!&e �&"#�!%, ��(�j*&'&� l) ��("'o&�!% [1–4]. 
���j m *&'x�+ 
(��!&m%��#� )'�(!�#�h��e �#uj"(�#�)�! m e"�""oj����j� )�!�"��j�, �"(� *"��o�& �" j��&'�#% 
j"'�&��!%, l)�e ��m��#� (��!&!�h��j �&"#�!"j !�*% � (!"��'�� j�')� �� !&'&��+ )"#�x��"$" 
���� – NaA, m� )"'�"�"j – 4�). ��m��j� g�m�)"-+�j�h��j� j&!"��j� �(!��"�#&�", �" ��� j�n 
)'�(!�#�h�% o%�"�%. �#&j&�!�'�� )"j�')� )%o�h�"i g"'j�. 	"�� *"o%�"���� m 12 e"��� �#uj���u, 
12 e"��� (�#���u !� 48 e"��� )�(�u. �'� ��"j% m�#�x�n!�(l 12 ���’nj��+ ��#&�!�"(!&e, l)� 
)"j*&�(%u!�(l *'�(%!��j % '&�)��e�"j% (&'&�"���� "��"��#&�!��j )�!�"�"j ��!'�u. 	(&'&���� 
)"j�')� !�)"$" *'"(!"'"�"$" m’n�����l %!�"'un!�(l *"��o�� �" )%#� *"'"k���� ���j&!'"j o#�m�)" 
1,1 �j. � ��ni *"'"k���� n x�(!� ��+"��� �� )"k�% (!"'"�% )%o�. �#&j&�!�'�� )"j�')� "o’n�-
�%u!�(l (!"'"��j� � m�#&k�" ��� %j"� (��!&m% %!�"'uu!� )'�(!�# '"mj�'"j ��� 1 �" 10 j�)'"�. 

l��� )%#&*"��o�� *"'"k���� j�n �&�" o�#�x�e '"mj�' ��� '&o'� &#&j&�!�'�"i )"j�')�. 
 
'&m%#�!�!� �� )"k��e (!"'"�� %!�"'un!�(l "!��', l)�e ��m��#� *'"+����j ��)�"j &#&j&�!�'�"i 
)"j�')�. �"j�')� "o’n��%u!�(l $'��lj�, %!�"'uuh� )���#�. �"'j� ��+ )���#�� m� "���j ��*-
'lj)"j *"��o�� �" )%#�)"�"$" +"#"��#���)�: �"�� *&'&!���u!�(l m� !'�"j� "(lj�. 
��"��#&�!�� 
)�!�"�� ��!'�u n )���&��j� &#&j&�!�j� �"�"#� ()#���"i )"�(!'%)��i, �"�� j"k%!� o%!� m�j��&�� �� 
��x� "��"��#&�!�� )�!�"��. �"j% i+ ��m���u!� !�)"k e"�""oj����j� [5, 6]. 

à"�" j�(�l '"m!�x%����l e"��� n )�#�)� �&'(�e [7, 8]. 	��k�u!�, �" �� )"k�& *'"+���& ��)�" 
&#&j&�!�'�"i )"j�')� *'�*���u!� ��� "��"��#&�!�� e"�""oj���� )�!�"��, � % )'�(!�#� m�$�#"j �� 
)"k�& *'"+���& ��)�", ")'�j m"���x��"i *"�&'+��, *'�*���n *" h"!�'� "��"��#&�!�� e"�""oj���� 
)�!�"��. ��j& m� ��j� *'�*%�&��lj� '"mj�' *'"+���"$" ��)�� ��m��h�n '"mj�' e"�%. � ��x"$" o")%, 
'"mj�' *'"+���"$" ��)�� (!�"'un j"#&)%#l'�"-(�!"��e &g&)! (!"("��" '&h"���, )'�!�h��e '"mj�' 
j"#&)%#� l)�+ (*��'"mj�'��e �o" j&�x�e ��� '"mj�'% *'"+���"$" ��)��. 


 *'"j�(#"�"(!� o�#�x& m�(!"("�%u!�(l $'��%#� �&"#�!% '"mj�'"j 2–5 jj. �#l ��"$" 
�'�o�"��(*&'(��e )'�(!�#�h��e �&"#�! $'��%#uu!� m� �"*"j"$"u �’lk%h�+ '&h"���, l)�j� n 
$#���, ")(�� �#uj���u �o" �&j&�!. �'"�&( $'��%#u����l ���o%��n!�(l % �"��"j% (&'&�"����. 
	’lk%h� j�!&'��#� j�(!l!� ��"- � !'���#&�!�� )�!�"��, l)� )"�!�)!%u!� m �&"#�!"j, � !"j% j"k#���e 
�&m�*#��"����e m�"'"!��e e"���e "oj�� [9–11]. 
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�C>8 ;5R5>@ – ���h�!� m�)"�"j�'�"(!� e"��"$" "oj��% )�!�"�% ��!'�u � �&"#�!� !�*% � �� 
)�!�"�� )�#�u � )�#���u. 	�l��!� �*#�� ��+ m�j�� �� '"mj�' *'"+���"$" ��)�� � ��("'o��e�� 
+�'�)!&'�(!�)� �"�� � o#�m�)�+ m� )'�!�h��j� '"mj�'�j� j"#&)%# '&h"���. 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. 
o’n)!"j �"(#��k&��l o%� *'"j�(#"��e m'�m") )'�(!�#�h�"$" 

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

�&"#�!% NaA, �� � �&"#�!% ��, $'��%#�"���"$" $#��"u % g"'j� )%#�") ���j&!'"j 3 jj. 
�"���e "oj�� '"m$#l��#� m *"m���i '���"��$� j�k e"��j�, l)� ��#&k�!� !�&'�"j% !�#% 

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

)�!�"���. 
��� )�!�"� – �& !"e, l)�e *'�(%!��e % �&"#�!�, �'%$�e, – �� l)�e +"h&j" m�j���!� 
*&'x�e. �'�h"j% "o’nj '"mh��% o%� !�)�j, �"o � ��"j% o%#" )�!�"��� % 100 '�m�� o�#�x&, ��k i+ n � 
�&"#�!�. �"�� j"k�� ���k�!�, �" (*������"x&��l )�!�"��� % '"mh��� �& mj��u��!�j&!�(l. 
!k&, 
�ml!� )"��&�!'���l )�!�"��� �#l e"��"$" "oj��% � o%�& '���"��k�"u )"��&�!'���nu. 

	 "�&'k���+ e"�""oj����+ g"'j�+ �&"#�!% !�*% � ��m��h�#� �j�(! e"��� ��!'�u � )�#�u 
g"!"j&!'�h��j j&!"�"j, e"��� )�#���u – !'�#"�"j&!'�h��j. 

�#l "�&'k���+ m'�m)�� e"�""oj����+ g"'j �&"#�!% ��m��h�#� '"mj�' *'"+���"$" ��)�� 
j&!"�"j “�%*��” [13]. �j��(!� m� �"�"u ��m��h�#� &)(�)�!"'��j j&!"�"j *'� P/PS = 0,3. �m"!&'j� 
��("'o��i �"�� !� ��x�+ $�m�� ��m��h�#� +'"j�!"$'�g�h�". �m"o�'� ��("'o��i m��j�#� ����j�h��j 
j&!"�"j �� )"#"���, m�*"��&��e m'�m)"j ��("'o&�!%, )'�m� l)�e m� '�m��+ !&j*&'�!%' *'"*%()�#� % 
*�'"��e g�m� ��("'o�! �" ��(�h&��l. 

 
	RL5N5;CBBO ;CQ<FS>8>GN H5EFGHICBS. ��(�&m��+"�k&��l e"��""oj���"$" )�!�"�% � 

&#&j&�!�'��e ¨'�!�� �&"#�!% !�*% � "��"m��h�" �& �(!��"�#&�". ��("'o��e�� �#�(!��"(!� '�m��+ 
e"�""oj����+ g"'j �)�m%u!� �� !&, �" �"�� ���ej"��'��x& m��+"�l!�(l % '�e"�� *'"+���"$" ��)��. 
�'�(!�#�) �&"#�!% '"mj�'"j � 1 j�)'"� %!�"'un *'lj"#���e��e )���# j�ek& �m !�(lh� &#&j&�!�'��+ 
¨'�!"). �"j% *'"�&( �(!��"�#&��l '���"��$� m� e"��"$" "oj��% ��j�$�n *&��"$" h�(%. �#l ��"$" 
o%� *'�$"!"�#&��e '"mh�� NaCl � KCl % j"#��"j% (*������"x&��� 1 : 1, �� "(�"�� l)"$" %!�"'&�� 
0,5; 1,0 � 2,0 �"'j�#��� '"mh���, l)�j� m�#�!" 12 m'�m)�� �&"#�!% NaA. ��#� �"������lj Na
� �o" 
��l �"�"��#� m��h&��l '� '"mh��% x&(!� m'�m)�� �" 8, ��x�+ x&(!� – �" 11. �"#"���% m'�m)�� 
��!'�j%��#� m� !&j*&'�!%'� 20 °�, �'%$% *"#"���% – m� !&j*&'�!%'� 50 °�, � h&'&m *&���e 
*'"j�k") h�(% ��m��h�#� x���)�(!� e"��"$" "oj��% (!�o#. 1). 

 
F�G��H
 1 

{N@H-GE>S M5BB5L5 5RKGB< B8>;G* B8 -8FGM (% K5F.) < JC5FG>G >@+< A  
Q8FCIB5 NGH Q8L8FSB5P -5BJCB>;8JGP ;5Q?@B<, ;� G >CK+C;8><;@ 

'� = 8 '� = 11 
20 °� 50 °� 20 °� 50 °� 

��$�#��� )"��&�!'���l 

¸�( 
"o'"o#&��l, 

$"�. 
0,5 N 1,0 N 2,0 N 0,5 N 1,0 N 2,0 N 0,5 N 1,0 N 2,0 N 0,5 N 1,0 N 2,0 N 

12 38,40 35,0 33,6 37,2 35,4 39,4 39,6 35,5 34,1 38,5 36,7 34,1 
24 46,5 44,2 36,1 38,1 31,2 35,4 38,7 42,6 37,2 37,8 36,8 40,9 
36 46,5 48,5 32,8 – – – 42,4 35,8 34,0 – – – 
48 46,0 45,8 32,1 36,1 40,0 39,9 39,9 39,2 34,5 36,1 34,3 43,9 
 

�&'k��� ���� *")�m%u!�, �" '���"��$� ��(!%*�n h&'&m 24 $"�. �&j*&'�!%'� *'"�&�&��l 

e"��"$" "oj��%, '� '"mh��% � m�$�#��� )"��&�!'���l '"mh��% )�!�"��� �& �*#���u!� �� x���)�(!� 
e"��"$" "oj��%. �� $#�o��"u e"��"$" "oj��% �&�" ����#lu!�(l !�)� %j"�� *'"�&(% e"��"$" 
"oj��%: !&j*&'�!%'� 20 °� � m�$�#��� )"��&�!'���l '���"��k�"$" '"mh��% 0,5–1,0 N. 
 *"��#�x"j% 
%(� *'"�&(� e"��"$" "oj��% m��&'x%��#� h&'&m 24 $"�. 
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�#l ���h&��l (!%*&�l e"��"$" "oj��% � �&"#�!� N�� e"�% ��!'�u �� e"� )�#�u $"!%��#� *’l!� 
'"mh���� NaCl � KCl, )"��&�!'���l e"��� )�#�u % l)�+ mj��u��#�(l ��� 10 �" 90 % j"#. � ��+ 
'"mh���� $"!%��#� '"mh��� 0,5; 1,0 � 2,0 N, l)�j� m�#���#� ����k)� �&"#�!% N��. �"�"��#� '� 
'"mh��% �" 8 � 11, � m� !&j*&'�!%' 20 � 50 °� *�� h�( *&'�"��h�"$" *&'&j�x%����l ��!'�j%��#� 24 
$"�. ��(#l ��"$" % m'�m)�+ ��m��h�#� �j�(! e"��� ��!'�u � )�#�u (!�o#. 2). 

 

F�G��H
 2 

�><+GBS M5BB5L5 5RKGB< B8>;G* B8 -8FGM (% K5F.) < JC5FG>G >@+< A  
Q8FCIB5 NGH -5BJCB>;8JGP ;5Q?@B<, ;� G >CK+C;8><;@ 

'� = 8 '� = 11 
20 °� 50 °� 20 °� 50 °� 

��$�#��� )"��&�!'���l 

�*������"-
x&��l 

K+ : Na+ % 
'���"��k-

�"j% 
'"mh���, 
% j"#. 

0,5 N 1,0 N 2,0 N 0,5 N 1,0 N 2,0 N 0,5 N 1,0 N 2,0 N 0,5 N 1,0 N 2,0 N 

10 15,4 16,6 14,5 15,2 15,6 17,6 15,0 14,3 15,7 14,2 14,0 15,1 
30 30,6 31,3 31,1 31,1 30,9 29,8 30,6 30,2 30,9 31,0 29,2 25,2 
50 41,5 44,5 42,8 43,6 43,0 43,6 47,6 43,9 46,5 40,0 43,0 40,0 
70 64,1 62,5 60,6 60,3 57,7 59,5 64,1 58,2 61,4 59,2 60,6 60,0 
90 89,0 89,6 89,3 85,0 85,0 84,0 88,5 87,5 90,6 89,5 84,0 81,5 
 
�� ��l��"(!� % '���"��k�"j% '"mh��� 10 % j"#. e"��� )�#�u � �&"#�!� N�� ���o%��n!�(l m�j��� 

*'�o#�m�" 15 % e"��� ��!'�u �� e"� )�#�u. �"mh��, � l)"j% n 30 % j"#. e"��� )�#�u �� (%j% e"��� 
��!'�u � )�#�u, ���o%��n!�(l m�j��� *'�o#�m�" 30 % e"�% ��!'�u �� e"� )�#�u. �"��#�x& ����"(�& 
mo�#�x&��l e"��� )�#�u *"'���l�" m e"��j� ��!'�u m%j"��#" mj&�x&��e (!%*��� m�j��&��l ��!'�u �� 
)�#�e. 


("o#��& m��h&��l j�n "oj�� e"��� ��!'�u � )�#�u � �&"#�!� !�*% � �� )�#���e, "()�#�)� 
��"��#&�!�� )�!�"�� m�ej�u!� j�ek& ����h� j&�x�e "o’nj % *'"+���"j% ��)��. 	��(#��") ��"$" 
�!'�h�n!�(l (�!"��e &g&)! (!"("��" �"��, � m��h�" %()#���un!�(l !&+�"#"$�l "(%x%����l o�$�!�"+ 
'&h"���. �"���e "oj�� *'"�"��#� ���#"$�h�" �" *"*&'&���+ �"(#����. 
 �&"#�!� NaA � �� e"�� 
��!'�u � )�#�u m�j��u��#� �� e"� )�#���u (!�o#. 3). 


�&'k��� ���� *")�m%u!�, �" e"� )�#���u o�#�x& (*"'���&��e m )'�(!�#�h�"u ¨'�!)"u 
�&"#�!% !�*% �. ��)"�"j�'��(!� e"��"$" "oj��% �"�"#� (�"n'����. �� ��l��"(!� % '���"��k�"j% 
'"mh��� %(�"$" 10 % j"#. e"��� )�#���u � 90 % j"#. e"��� ��!'�u � �&"#�!� m�j��un!�(l ��� 30 �" 
40 % e"��� ��!'�u e"��j� )�#���u. �'"!& (!"���("!)"�"i m�j��� ��!'�u �� )�#���e �& �"(l$�n!�(l, 
o#�m�)" 15 % e"��� ��!'�u m�#�x�n!�(l. ��!& m�j��� e"�% )�#�u % �&"#�!� �� �� e"� )�#���u 
���o%��n!�(l g�)!�h�" *"���(!u. 

 
F�G��H
 3 

�><+GBS M5BB5L5 5RKGB< B8>;G* G -8FG* B8 -8FSJGM B8 (% K5F.) < JC5FG>G NaA  
Q8FCIB5 NGH ;� ;5Q?@B< Q8 >CK+C;8><;@ 20 °� Q8 Q8L8FSB5* -5BJCB>;8JG�* 1,0 N 

�"���e "oj�� ��!'�u �� )�#���e � �&"#�!� 
NaA 

�"���e "oj�� )�#�u �� )�#���e � 
�&"#�!� ��, l)�e "�&'k���e m NaA 

�*������"x&��l 
)�!�"��� % 

'���"��k�"j% 
'"mh���, % j"#. '� = 8 '� = 11 '� = 8 '� = 11 

10 31,1 39,2 45,8 44,6 
30 54,8 62,1 74,2 57,0 
50 63,5 75,3 84,6 82,5 
70 71,8 79,6 87,2 72,8 
90 78,7 83,8 95,1 96,3 
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�&e g�)! (���h�!� *'" !&, �" e"�""oj����e )�!�"� �& n *'���!)"j &#&j&�!�'�"i ¨'�!)�, l)�e 
)"j*&�(%n ��#��% ��#&�!��(!� �!"j� )�(�u � o#")%n '"mj�' *'"+���"$" ��)��, � ��� o&'& %h�(!� % 
*"o%�"�� (!'%)!%'� &#&j&�!�'�"i ¨'�!)�. �"h� '&�!$&�"(!'%)!%'��e ���#�m �& g�)(%n mj��� 
*�'�j&!'� &#&j&�!�'�"i ¨'�!)�, l)�e �"'���un 1,2278 ± 0,001 �j. 

�#l �"��!)"�"$" *��!�&'�k&��l �(�%����l '���"��$� j�k e"��j�, l)� *'�(%!�� % �&"#�!� !�*% 
�, � e"��j�, l)� m��+"�l!�(l � '�����, m� �m�nj�"$" )"�!�)!% *'"�&�&�" m�"'"!��e e"���e "oj�� 
)�#�u �� ��!'�e, )�#���u �� ��!'�e � )�#���u �� )�#�e (!�o#. 4). 

 
F�G��H
 4 

�><+GBS M5BB5L5 5RKGB< -8FG* B8 B8>;GM G -8FSJG* B8 B8>;GM G -8FGM (% K5F.)  
< JC5FG>G NaA Q8FCIB5 NGH -5BJCB>;8JGP G ;� ;5Q?@B< 

�"���e "oj�� )�!�"��� 
)�#�u �� ��!'�e )�#���u �� ��!'�e )�#���u �� )�#�e 

'� = 8 '� = 11 pH = 8 pH = 11 pH = 8 pH = 11 
��$�#��� )"��&�!'���l 

�*�����-
�"x&��l 
)�!�"��� % 

'���"��k�"-
j% '"mh���, 

% j"#. 0,5 N 1,0 N 2,0 N 0,5 N 1,0 N 2,0 N 1,0 N 

10 6,7 11,0 9,9 18,7 12,6 14,0 30,9 37,0 16,9 21,1 
30 20,0 23,8 25,1 35,6 26,2 31,4 44,1 54,5 34,9 38,0 
50 26,6 40,8 39,4 43,6 38,4 40,7 53,0 63,0 37,9 46,5 
70 44,4 48,7 54,0 53,0 42,0 55,8 61,0 72,4 44,8 48,7 
90 72,9 75,3 72,4 75,0 70,6 74,0 66,1 76,0 48,5 46,3 
  
�'� ���&(&��� ����+ �� $'�g�) "�&'k%nj" )'���, l)� (�j&!'�h�" '"mj��&�� *" '�m�� o")� 

*'lj"i (!�!�(!�h�"$" '"m*"��#%. 
�m *&'����"$" m'�m)� �&"#�!% NaA e"���j "oj��"j "�&'k�#� (�j m'�m)�� e"�""oj����+ g"'j 

�&"#�!% !�*% �. ��("'o��e�% nj��(!� m� �"�"u �#l ��+ m'�m)��, ��m��h&�% &)(�)�!"'��j j&!"�"j, 
���&�&�" % !�o#. 5. 

 

F�G��H
 5 

�HE5;RJGO N5H@ (L/L) G ;5QKG; +;5TGHB5L5 NG-B8 5HC;I8B@T JC5FG>GN (BK) 

 NaA 
1 K, 

3 NaA 
2 K, 

2 NaA 
3 K, 

1 NaA 
KA 

½ Ca, 
3 NaA 

½ Ca, 
3 KA 

1 Ca, 
2 KA 

d, nm 0,464 0,360 0,340 0,320 0,304 0,544 0,348 0,500 
��("'o��l 
*'� P/PS = 0,3 

29,4 27,1 25,0 24,4 23,3 30,0 24,3 25,5 

 

� !�o#. 5 m'"m%j�#", �" ��("'o��e�� nj��(!� m'�m)�� mj&�x%n!�(l m� m�j��� ��!'�u �� )�#�e. 
��)!�h�" �& mj&�x&��l *"�’lm��" m� mo�#�x&��lj j�(� &#&j&�!�'�"i ¨'�!)� m� m�j��� e"�% ��!'�u 
�� e"� )�#�u �m mo�#�x&�"u *�!"j"u j�("u. �'� *&'&'�+%�)% ��("'o��e�"i m��!�"(!� m� �"�"u �� 
"��% &#&j&�!�'�% ¨'�!)% �"�� �& mj��un!�(l m� m�j��� e"�% ��!'�u �� e"� )�#�u. �'� ��"j% �& 
*"'%x%u!�(l '"mj�'� &#&j&�!�'�"i ¨'�!)�. 

	'�+"�%uh� m�(���, �" e"�""oj���� )�!�"�� m��+"�l!�(l � '�e"�� *'"+���"$" ��)�� 
&#&j&�!�'�"i $'�!)� � m�%k%u!� "!��', %!�"'&��e "(�"���j� e"��j�, m l)�+ *"o%�"���� (!'%)!%'� 
�m �#uj���u, )'&j��u � )�(�u, m�j��� e"�""oj����+ e"��� ��!'�u �� e"�� m o�#�x�j e"���j 
'���%("j mj&�x�!� '"mj�' *'"+���"$" ��)��, � ���*�)�. �� #�!&'�!%'��j� ����j�, e"���e '���%( �#l 
��!'�u (!��"��!� 185 *j, �#l )�#�u – 227 *j � )�#���u – 197 *j. �"(!%*"�� m�j��� )"k�"$" �m 
h"!�'�"+ e"��� ��!'�u �� e"�� )�#�u mj&�x%��!�j&!�(l '"mj�' *'"+���"$" ��)��, � m�j��� ��"+ 
e"��� ��!'�u �� ��"��#&�!��e e"� )�#���u, l)�e %(�"$" *'�o#�m�" �� 6 % o�#�x�e ��� ��!'�u, o%�& 
mo�#�x%��!� '"mj�' *'"+���"$" ��)��. �"mj�' *'"+����+ ��)"� "�&'k���+ e"�""oj����+ m'�m)�� 
�&"#�!% !�*% �, ��m��h&��e j&!"�"j �%*��, ���&�&�" % !�o#. 5. 
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�&'k��� ���� *")�m%u!�, �" m�j��� "��"$" �m h"!�'�"+ e"��� ��!'�u �� e"� )�#�u 
*'�m�"��!� �" mj&�x&��l '"mj�'% *'"+���"$" ��)�� �� 22 %. �� *"��#�x"i m�j��� �'%$"$" e"�% 
��!'�u �� e"� )�#�u ���o%��n!�(l mj&�x&��l %(�"$" *'�o#�m�" �� 6 %. ��j��� %(�+ h"!�'�"+ e"��� 
��!'�u �� e"� )�#�u mj&�x%n '"mj�' *'"+���"$" ��)�� m 0,464 �" 0,304 �j. ��j& �&e '"mj�' 
*'"+���"$" ��)�� m�o&m*&h%n (*&��g�h��e j"#&)%#l'�"-(�!"��e &g&)! (!"("��" �"��. �"j% 
(��!&!�h��e �&"#�! �� n ��e)'���j ��("'o&�!"j �#l *'"�&(�� "(%x&��l "'$���h��+ '&h"���. 

�#l "���)� ��("'o��e�"i m��!�"(!� m'�m)�� �&"#�!% !�*% � m �"�"u ��)"'�(!�#� �m"!&'j� � 
�m"o�'� ��("'o��i. �m"!&'j� ��("'o��i �"�� �� m'�m)�+ )'�(!�#�h�"$" �&"#�!% NaA, ���, �� � ��, 
$'��%#�"���"$" $#��"u, ��m��h�#� +'"j�!"$'�g�h��j j&!"�"j m� !&j*&'�!%' 100 � 150 °� ('�(. 1). 

�&'k��� �m"!&'j� ��("'o��i "*'���"�%��#� m *"m���i !&"'�i "o’nj�"$" m�*"��&��l *"' �%o�����-
���%x)&��h� (!�o#. 6). 

F�G��H
 6 

'5BE>8B>@ ;GNBOBS 8HE5;RJGP  
&<R@BGB8-�8H<A-CN@?8 

�"&g���n�!� 
'���l��l 

NaA 
)'�(!. �"��  

��� 
)'�(!. �"�� 

�� 
)'�(!. �"�� 

�� 
$'��. �"�� 

Wo 0,3145 0,3233 0,2832 0,2100 
2 2,081·10–6 2,170·10–6 1,3094·10–6 1,200·10–6 

 

�&'k��� )"�(!��!� !&'j�h�"$" '���l��l ��u!� mj"$% ��'�+%��!� �m"!&'j% ��("'o��i m� o%��-

l)"i !&j*&'�!%'� � !�()% �& !�#�)� �#l �"��, � e ��x�+ '&h"��� h&'&m ���"j� )"&g���n�!� �g���"(!�. 

(� ���&�&�� ���� �)�m%u!� �� !&, �" $'��%#�"����e �&"#�! �� *"���&� ��("'o%��!� #�x& 

�"�%. �#l *&'&��')� j"#&)%#l'�"-(�!"�"$" &g&)!% *'"j�(#"�"$" m'�m)� �&"#�!% ��-� ��m��h�#� 
�m"o�'� ��("'o��i �"��, )'�!�h��e '"mj�' j"#&)%#� l)"i (0,28 �j) j&�x�e ��� '"mj�'% *'"+���"$" 
��)�� ��, � !�)"k &!��"#%, )'�!�h��e '"mj�' j"#&)%#� l)"$" o�#�x�e ��� '"mj�'% *'"+���"$" ��)�� 
('�(. 2). 
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\�	. 1. @������� ��	��GH
� ����  
�� ���	���
����� H���
�
 RQ 

\�	. 2. @��G��� ��	��GH
� ���� (1,3) �� RQ-@ 
 RQ-@@  
�� ������� �� RQ-@ (2) 
 RQ-@@ (4) 

 
�'��� 1 ��m��h�n �m"o�'% ��("'o��i �"��, )'��� 2 – �m"o�'% ��("'o��i &!��"#%. 
�&'k��� ���� 

*")�m%u!�, �" % $'��%#�"���"j% �&"#�!� �� *'�o#�m�" 30 % *"' �"(!%*�� �#l ��("'o��i &!��"#%, 
l)�+ % ��+���"j% m'�m)% )'�(!�#�h�"$" �&"#�!% �� �& o%#". �� �"(!%*�� �#l &!��"#% *"'� 
%!�"'�#�(l % *'"�&(� $'��%#u����l, )"#� )'�(!�#�h��e �&"#�! mj�x%��#� m $#��"u � *'�(%!�"(!� 
�"��. ��!�"�� ��!'�u !� ��x� ��"��#&�!�� )�!�"��, l)� o%#� � $#���, *'��&#� �" e"��"$" "oj��%. �#l 
*��!�&'�k&��l !�)"$" *'�*%�&��l *'"�&#� "o'"o#&��l $'��%#�"���"$" �&"#�!% �� 10 %-j 
'"mh��"j KCl. 
 '&m%#�!�!� "�&'k�#� m'�m") $'��%#�"���"$" �&"#�!% ��-��. �m"o�'� ��("'o��i �"�� 
��&�!�h�� �m �m"o�'"u �"�� ��-�, !"�� l) �m"o�'� ��("'o��i &!��"#% mj&�x�#�(l j�ek& �!'�h�. 
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�@EB5N-@: 1. �� )"�!�)!% �&"#�!% !�*% � m �"���j� '"mh���j� ("#&e ���o%��n!�(l "oj�� 
)�!�"��j�, l)�e *'��"��!� �" �(!��"�#&��l '���"��k�"$" (!��%. �"k�� *�'� )�!�"��� j�n (��e 
)"&g���n�! '"m*"��#%. 

2. �'� ��)"'�(!���� $#��� �#l $'��%#u����l )'�(!�#�h�"$" �&"#�!% �&"o+���" %(� 
e"�""oj���� )�!�"��, l)� n � $#���, m�j���!� �� )�!�"�, l)�e n � �&"#�!�. 
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�8N5HO>SEO ;CQ<FS>8>@ H5EFGHICBBO 8B>@-5;5QGMB@T NF8E>@N5E>CM 8Q5>NKGEB5P 
;C?5N@B@ O- GBLGRG>5;8 -5;5QGP < ;GQB@T >CTB5F5LG?B@T 8L;CE@NB@T HN5]8QB@T EC;CH5-
N@�8T B8]>5+;5H<->-N5HB8 ]8Q8. 

The article deals with the investigation results concerning anticorrosive properties of 
nitrogen-containing compounds as corrosion inhibitors in the hydrocarbon-water two-phase 
systems. 

D5E>8B5N-8 +;5RFCK@. ��g!"*&'&'"o�� !� ��g!"+�j�h�� *��*'�nj(!�� +�'�)!&'�m%u!�(l 
)"'"m�e�"-�&o&m*&h��j� %j"��j� '"o"!� j&!�#%. �� ��!'�!�, *"�’lm��� m )"'"m�nu �*�'�!%'�, 
"o#������l !� !'%o"*'"�"���, *'�*���n �"�"#� �&#�)� h�(!)� &)(*#%�!���e��+ m�!'�!, �" m��h�" 
�*#���n �� ("o���'!�(!� "������ *'"�%)��i !� �� &)"�"j�h�% &g&)!����(!� '"o"!� ��g!"*&'&'"o�"$" 
*��*'�nj(!�� [1]. 

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

�o�!)�, l)� ���"(l!�(l )"'"m�nu, *"#l$�u!� �& #�x& % �!'�!� j�(� j&!�#%, �#& *&'&�%(�j � 
*"$�'x&��� g%�)��"��#���+ �#�(!��"(!&e j&!�#"��'"o��, % m��k&��� ����e�"(!� j&!�#"��'"o�� � (�(!&j 
m�$�#"j. 	!'�!�, l)� ���"(�!� )"'"m�l, � '�m��+ )'�i��+ (��!% (l$�u!� 8–10 % ����"��#��"$" �"+"�%. �� 
�!'�!� %j"��" *"��#lu!� �� *'lj� (�!'�!� �" 10 % �"'�h�" ��*#��#&�"$" j&!�#%) � *"o�h��, l)� � o�$�!" 
'�m�� *&'&���%u!� *'lj� �!'�!�: m%*��)� ��'"o���!��, ��o%+�, *"k&k�, &)"#"$�h�� )�!�(!'"g� 
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