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��"j% (%#�g�!-�"���, l)�e m� �
�� 844-79 «��$�&m�l kk&��l» �& *"���&� *&'&���%��!�  
0,4 j�(. % �#l *&'x"$" ¨�!%�)% � 0,7 j�(. % – �#l �'%$"$" ¨�!%�)% � *&'&'�+%�)% �� SO3. ������&��l 
!&j*&'�!%'� *'"k�'u����l �" 1273 � (*'�h��ln mj&�x&��l �j�(!% (%#�g�!-�"��� % )���&�"j% 
*'"�%)!� �" 0,26 % %��(#��") *"��"$" '"m)#��% �j"��u (%#�g�!% (!&j*&'�!%'� '"m)#��% (!��"��!� 
*"��� 623 � [7]) � h�(!)"�"$" '"m)#��% NiSO4 �" NiO (!&j*&'�!%'� '"m)#��% – *"��� 1073 � [8]).  


!k&, "�&'k���e m� 1273 � j�$��u ")(�� ���*"����n ��j"$�j �
�� 844-79 «��$�&m�l 
kk&��l» m� �j�(!"j MgO � (%#�g�!-�"���, � !�)"k  *"���(!u ��j"$�j �
�� 1216-87 «��$�&m�! 
)�%(!�h&()�e», l)�e j"k�� ��)"'�(!�!� �#l ��'"o���!�� �&j&�!% !� ��x�+ o%���&#���+ 
j�!&'��#��, �"$�&!'���� � x!%h��+ )�j&��� *�����&�"i j���"(!�. 

 
�@EB5N-@. �#l "�&'k���l j�$��u ")(��%, l)�e ���*"����n ��j"$�j h����+ (!����'!��,   

j�("�& (*������"x&��l j�k �"#"$�j "(��"j � *'"j����j 2 %-j �"���j '"mh��"j �j"��u 
$��'")(��% � *'"�&(� *'"j�����l j�$��u $��'")(��% *"����" (!��"��!� 1:3.  �'"j�����l *"����" 
m��e(�u��!�(l % !'� (!���i (*"("o"j '&*%#�*���i. 
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�&' 628.1 

�.	. �B8-, 
.�. �8N?<-, �.�. �B@T  
����"��#���e %���&'(�!&! “�����(�)� *"#�!&+��)�”, 

��g&�'� +�j�i � !&+�"#"$�i �&"'$���h��+ '&h"��� 

&	�
�&|���� D�	)��� 	
������ ���
��� �	&  
�’��	D����	��	�	 D�&D�������� 

	 a��� a.`., C����� A.�., B��� \.�., 2010 

�@-5B8B5 H5EFGHICBBO 5?@�CBBO E>G?B@T N5H K’OE5+C;C;5RB5L5 +GH+;@�KE>N8 
]F5>8JG�* >8 ;C8�CB>B@K@ KC>5H8K@, Q5-;CK8 N +5FG HGP <FS>;8QN<-5N@T -5F@N8BS 

Are executed studies on the purification of waste water of the meat-processing enterprise 
by flotation and reagent methods, in particular in the field of the action of the ultrasonic 
fluctuations. 

	LFOH HIC;CF FG>C;8><;@ >8 +5E>8B5N-8 Q8NH8BBO. �"(!�e�& *"$�'x&��l l)"(!� *'�'"���+ 
�"� � 
)'�i�� m%j"�#&�& ��m)"u *'�h��, (&'&� l)�+ "���nu m ��e��k#���x�+ n �&�"!'�j���l 
�"'j�!���� *�� h�( ()�����l (!�h��+ �"� % *'�'"��� �"�"ej�. ¸�j�#� h�(!)� m�o'%��u��#���+ 
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'&h"��� *"!'�*#ln % �"�)�##l ���(#��") ��l#��"(!� *��*'�nj(!� j’l("*&'&'"o�"i *'"j�(#"�"(!�. �� 
(!")� +�'�)!&'�m%u!�(l ��(")�j �j�(!"j "'$���h��+ (*"#%) '�m��+ )#�(�� (o�#)�, k�'�), l)� 
m%j"�#uu!� ��(")� m��h&��l !�)"$" *")�m��)�, l) +�j�h�& (*"k�����l )�(�u. 
 *'�'"���+ 
�"�"ej�+ �� (!")� (*'�h��lu!� ����)�&��l �&g���!% )�(�u, �&$�!���" �*#���u!� �� �"��� 
&)"(�(!&j� !� *"$�'x%u!� l)�(!� �"�� [1, 2]. 	��!�) �"��, l)% m�o�'�u!� �m *'�'"���+ �"�"ej �#l 
*"!'&o *'"j�(#"��+ !� )"j%��#���+ *��*'�nj(!�, �#l m�o&m*&h&��l ���*"����"(!� ii *")�m��)�� 
��j"$�j h����+ (!����'!�� *"!'&o%n m�(!"(%����l ()#����x�+ !&+�"#"$�h��+ *'"�&(�� "h��&��l. 

�'�����e�" (!")� *��*'�nj(!� j’l("*&'&'"o��+ *��*'�nj(!� "h���u!� o�"#"$�h��j� 
j&!"��j� [3, 4]. 
���) �"��, m")'&j� �&'"o��, *"!'&o%u!� *&��"$" (*������"x&��l j�k o�"$&���j� 
&#&j&�!�j� 
 ��'o"�"j, ��!'"$&�"j � �"(g"'"j, !� +�'�)!&'�m%u!�(l *"'���l�" �&��(")"u 
x���)�(!u "h��&��l. �"j% �#l �"(l$�&��l ��(")�+ *")�m��)�� *'"�&(% �&"o+���" m�o&m*&h�!� 
��(")% !'���#�(!� *'"�&(%, � �& ��j�$�n $'"j�m�)"$" "o#������l. 
)'�j !"$", ��l#���(!� 
j�)'""'$���mj�� n &g&)!���"u #�x& � �"�"#� �%m�)"j% ���*�m"�� '� (&'&�"����, !"j% �&"o+���& 
*"*&'&��n )"'�$%����l '� (!")��, �" ��j�$�n �"��!)"��+ ��!'�!.  

��j�h�� j&!"�� "h��&��l m��e(�uu!�(l m ��)"'�(!���lj (*&���#��" *���o'���+ '&�$&�!�� [5] 
� +�'�)!&'�m%u!�(l m��h�" ����j� x���)"(!lj�, �" ��n mj"$% '�m)" mj&�x�!� "o’nj� !&+�"#"-
$�h�"$" "o#������l. 
)'�j !"$", �#l ��!&�(�g�)���i '&��&�!��+ j&!"��� "h��&��l (!")�� j"k�� 
m�(!"("�%��!� ��m)% g�m�h��+ j&!"���, m")'&j�, �)%(!�h��+. 

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


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

 
�C>8 ;5R5>@ – �"(#��k&��l ()#��% (!")�� m�m��h&�"$" j’l("*&'&'"o�"$" *��*'�nj(!��, ��o�' 

j&!"��� i+ "h��&��l !� �(!��"�#&��l j"k#��"(!� ��!&�(�g�)���i *'"�&(% '&��&�!�"$" "h��&��l 
�)%(!�h��j� j&!"��j�. 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. 	�m��h&��l ��� ��)"�%��#� m� ���
 ISO 6060: 2003. 
�"(#��k&��l "h��&��l (!")�� g#"!���e��j !� '&��&�!��j� j&!"��j� ��)"�%��#� �� 

"'�$���#���+ %(!��"�)�+; � *'"�&( '&��&�!�"$" "h��&��l �m m�(!"(%����lj �)%(!�h��+ )"#����� 
%#�!'�m�%)"�"$" ���*�m"�% – �m m�(!"(%����lj %#�!'�m�%)"�"$" $&�&'�!"'� j�$��!"(!'�)��e�"$" 
!�*% “Ultrasonic UD-20”. 

	��(#��") ��)"����l j"��!"'��$% (!")�� m’l("���", �" m�#&k�" ��� ���% !&+�"#"$�h��+ 
"*&'���e %!�"'uu!�(l (!")� ��"+ �����, l)� �(!"!�" ���'�m�lu!�(l ()#��"j, *")�m��)�j� !� 
m"���x��j ��$#l�"j (!�o#. 1). 

�&'x� (“(��!#�”) (!")� m ��!&�(����j m�o�'�#&��lj ��� k"�!"$�'lh"$" �" "'��k&�"$" 
%!�"'uu!�(l *'"!l$"j '"o"h"i mj��� (�&+ *'��un #�x& � "��% mj��%) )"k�"$" ��l � *&'�"� m 
*"�&��#)� *" *’l!���u )"k�"$" !�k�l. �"'j%u!�(l (!")� *�� h�( *&'�"��h�"$" j�!!l !&+�"-
#"$�h�"$" "o#������l. �)#�� m�m��h&��+ (!")�� *'"!l$"j '"o"h"i mj��� )"#���n!�(l, i+ %(&'&��&��l 
���o%��n!�(l % (&*!�)%. 	&#�h��� ��� ��+ (!")�� *�(#l %(&'&��&��l )"#���#�(� % j&k�+  
480…2500 j$ 
/�j3, � '� – % j&k�+ ��� 6,0 �" …10,9. 

�!")� �'%$"$" ���% (“!&j��”) %!�"'uu!�(l *�(#l j�!!l )"*!�#��"$" %(!�!)%����l, l)& 
m��e(�uu!� #�x& "��� '�m �� !�k�&�� – � (%o"!%, �"���j '"mh��"j (%j�x� #%$�� – �
� � NaOH. 
	&#�h��� ��� ��+ (!")�� m !&j�"-)"'�h�&��j m�o�'�#&��lj mj��u��#�(� � j&k�+ 4400… 
6000 j$ 
/�j3, m��h&��l '� ��+ (!")�� �"'���u��#" 12,3…12,4. 
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F�G��H
 1 

�8;8->C;@E>@-@ E>G?B@T N5H -5NR8EB5L5 JCT<  

� 
*'"o� 

	�� (!")�� 	&#�h��� 
���,  

j$ 
/�j3 

'� 
(!")�� 

�&'�"��h��(!� 
%!�"'&��l 

�"o"�� 
"o(l$�, 

j3 

2 1450 10,25 5 
3 1070 6,00 5 
 

“(��!#�” 

1380 10,20 

*"�&��#")– 
*’l!���l 

5 
4 4400 12,35 4…4,5 
5 6510 13,10 4…4,5 
6 6240 12,45 4…4,5 
7 

“!&j��” 

5360 12,24 

(%o"!� 

4…4,5 
 

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


 '�m� «(��!#�+» (!")�� *�� h�( g#"!���i ���o%��#"(� *'"l(�&��l '"mh��%, mj��� e"$" 
m�o�'�#&��l !� %!�"'&��l ��(*&'(��+ h�(!��"), l)� '�m"j m *��"u ���"(�#�(� m g#"!�!"'�; 
*'"!l$"j "���ni $"���� ��� mj&�x%��#"(� g�)!�h�" %���h� ('�(. 1).  

 

y = -0,0005x3 + 0,1556x2 - 16,425x + 1094,7

R2 = 0,9963
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\�	. 1. a���L�
	�� �������� eCR 	���
� �
� ��	� �
� ��	 �����H
�, 

eCR0 = 1070 �J `/��3; �O0 = 6,0 
 
�"��#��� mj��� ��� �� *"h�!)"��+ (!���l+ *'"�&(% m%j"�#&�� !�j, �" �&e *'"�&( 

���o%��n!�(l h&'&m (!���u g"'j%����l ��(*&'(��+ h�(!��") ���(#��") mj&�x&��l '"mh���"(!� 
"'$���h��+ (*"#%) % �"��"j% (&'&�"����. 


���), l)�" *"h�!)"�& m��h&��l '� (!")�� �"'���u��#" o#�m�)" 10, !" (*"(!&'�$�#"(� �%k& 
��!&�(���& %!�"'&��l *���, l)� x���)" ���"(�#�(� �m g#"!�!"'�. ��� h�( g#"!���i «!&j��+» (!")�� 
*'"!l$"j 10…20 +� (m� '�m�"i ��!'�!� *"��!'l) m g#"!�!"'� ���"��#"(� 50…70 % '��)"i g�m�. 
�'"l(�&��l '�����, �" m�#�x�#�(� % g#"!�!"'�, m� ��m%�#���j� (*"(!&'&k&��lj� g�)!�h�" �& 
���o%��#"(�, � �&#�h��� ��� mj&�x%��#�(� �&m��h�" – �� 10…15 %. 
!k&, �#l m�(!"(%����l 
j&!"�% g#"!���i m j&!"u mj&�x&��l ��� (!")� m ��(")�j m��h&��lj '� �&"o+���" *"*&'&���" 
)"'�$%��!� m� �&#�h��"u '�. 

ª) '&��&�!� m�(!"("�%��#� m�#�m� (��) (%#�g�! !� )�#���u ")(��. 	�o�' *&'x"$" m%j"�#&��e 
!�j, �" m� *'�(%!�"(!� )�(�u ���o%��n!�(l ")�(�&��l �"��� ��#�m� (��) �" ��#�m� (���): 

4Fe2+ + O2 + 4H+ = 4Fe3+ + 2H2O,                                               (1) 
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l)� m��!�� ")�(#u��!� (*"!&����# (�(!&j� Fe3+/Fe2+ �"'���un 0,771 	) "'$���h�� (*"#%)� % �"��"j% 
(&'&�"����: 

4Fe3+ + C"'$ + 2�2
 =  4Fe2+ + �O2 + 4H+ .                                      (2) 

!k&, ")�(�&��l "'$���h��+ (*"#%) j"k& ���o%��!�(� l) )�!�#�!�h��e *'"�&(. 
�� *'�(%!�"(!� % (!")�+ m�#�m� (��) (%#�g�!% (�j�(! % '"mh��� �"'���u��� 0,015 %) !� 

*&'&j�x%�����, *�� h�( l)"$" '����� �&'%��#�(�, ���o%��n!�(l h�(!)"�& ")�(�&��l "'$���h��+ 
'&h"���, *'" �" (���h�!� mj��� ")�(�"-����"��"$" *"!&����#% (
	�) (&'&�"���� (!�o#. 2).   

 
F�G��H
 2 

�KGB8 NCF@?@B@ ;� G 5-@EB5-NGHB5NB5L5 +5>CBJG8F< N ?8EG Q8 +;@E<>B5E>G  
N «ENG>F@T» E>5-8T Q8FGQ8 (��) E<FS]8><, ;�0 = 9,4, 	�D0 = 0 K� 

��'�j&!'� �'���#�(!� *&'&j�x%����l, +� 
(�(!&j� 0 10 20 30 40 

'� 8,1 7,4 6,9 6,6 6,5 

	�, j	 0 5 18 40 35 

 

���) mj��� ��� *'"!l$"j �)�m��"$" h�(% n �&m��h�"u � �"'���un %(�"$" 200…250 j$
/�j3, 

!"o!" mj&�x%n!�(l �� 10…15 % ��� *"h�!)"�"$" m��h&��l, �" j"k�� *"l(��!� �&�"(!�!��"u 
�&'���nu (&'&�"���� !� ���&�&��lj m��h�"i h�(!��� �"��� ��#�m� (��) �m '&�)��e�"i (�(!&j� 
���(#��") %!�"'&��l m� '� o#�m�)" 12 j�#"'"mh����+ (*"#%)..  

�� ��!&�(���"i �&'���i (!")�� (���0 =4400 j$ 
/�j3 � '�0=2,35) % g#"!�!"'� !� *'�(%!�"(!� � 
(�(!&j� m�#�m� (��) (%#�g�!% *'"!l$"j 20 +� '� mj&�x�#"(� �" 10,2, �" (���h�!� *'" *&'&o�$ '&�)��e 
(2) � (1), � ���!�) � ")�(�&��l "'$���h��+ (*"#%) ('�(. 2).  
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y = 0,0011x2 - 0,0934x + 11,645

R2 = 0,9604

 
\�	. 2. a���L�
	�� �������� �O ������� ����
J�� �����H
�: 

V	���
�= 250 	�3; V���J.= 25 	�3 
 

¸&'&m 60 +� �&#�h��� '� �"'���u��#� 9,7, � m��h&��l ��� mj&�x�#"(� �" 1190 j$ 
/�j3, 
!"o!" (!%*��� "h��&��l �"'���u��� o#�m�)" 73 %. �'"!l$"j ��(!%*�"i $"���� �&#�h��� ��� 
mj&�x�#�(� �& �� 400 j$ 
/�j3, � (!%*��� "h��&��l ���*"����" m'�( �" 82 %. 


 '�m� *"*&'&���" �&e!'�#�m"����+ (!")�� ('� = 7) *'"!l$"j 60 +� �"(l$#� m��h&��l ��� 
1280 j$ 
/�j3 ((!%*��� "h��&��l – 71 %). 
!'�j��� '&m%#�!�!� j"k�� *"l(��!� !�j, �" �m 
mj&�x&��lj #%k�"(!� mj��%n!�(l '���"��$� � (�(!&j� "'$���h�� )�(#"!�-"'$���h�� (�#� % o�) 
)�(#"!�, (!�e)�(!� l)�+, ��e�j"��'��x&, m'"(!�n. �� j�')%����l *��!�&'�k%n !&, �" m� '� 5,1 
�&#�h��� ��� �"(l$�#� 1430 j$ 
/�j3 (h&'&m $"���% ��� *"h�!)% �"(#��%). �'� ��"j% ��'!" 
���j�!�!�, �" � �&e!'�#��"j% !� (#�o)")�(#"j% (&'&�"����+ %!�"'&��l *��� o%#" �&m��h��j, � 
*'"l(�&��l '"mh��% o%#" o�#�x�j, ��k % #%k��+ (!")�+.  
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��#&k��(!� �&#�h��� ��� (!�h��+ �"� ��� '� m� h�( �&'���i 1 $"� *")�m��" �� '�(. 3. 
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\�	. 3. a���L�
	�� �������� eCR 	�
���� ��� �
	�
 ����H
� �
� �O: 

������
	�� �����H
� – 60 ��; eCR� = 4400 �J �/��3 

 
ª) ���"j", ")�(�� m��!��(!� '&h"���-")�(��)�� m'"(!�n �m mj&�x&��lj '� (&'&�"����. �"j% 

��(!%*�� �"(#��k&��l ��)"�%��#� m� %j"�� *"*&'&���"$" )"'�$%����l �&#�h��� '� (!")�� % 
)�(#"!�% "o#�(!�. �#l ��"$" m�(!"("�%��#� '"m�&�&�% (1 : 3) (%#�g�!�% )�(#"!%. 

��(#l �"������l �" 200 j# (!")�� m '�-0 = 12,35 '"mh��% (%#�g�!�"i )�(#"!� �"(l$�#� 
m��h&��l '� = 4,95, � *"!�j *�(#l �"������l 5 (j3 20 %-$" '"mh��% m�#�m� (��) (%#�g�!% �&#�h��� '� 
mj&�x%��#�(� �" 4,5. �& m��h&��l ���*"����n '&)"j&��"���"j% � #�!&'�!%'��+ �k&'&#�+ �#l 
"h��&��l (!")�� ��� �&l)�+ "'$���h��+ '&h"���. 

��(#l �&'���i (!")��, l)% m��e(�u��#� �� %(!��"��� �#l g#"!���i *'"!l$"j $"����, m��h&��l 
��� mj&�x%��#"(� ��� 4400 �"  1410 j$ 
/�j3 ('�(. 4) . 
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\�	. 4. a���L�
	�� �������� eCR 	���
� �
� ��	� 

 �
� ��	 ����H
� �� ���	����	�
 ���
�� (@@) 	�������: 
eCR0 = 4400 �J `/��3; �O0 = 12,35 (�
	�
 ����J�����
  


 ��������
 ���
�� (@@) 	������� �O = 4,5) 

�!%*��� ��#%h&��l "'$���h��+ '&h"��� (l$�� 68 %. �"��#�x& �&'%����l �" �(!"!�"$" 
mj&�x&��l �&#�h��� ��� �& *'�m�&#". 


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

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

ª) )�#���n�j�(�� (*"#%)� ��)"'�(!"�%��#� )�#���u $��'")(��, )�#���u ")(�� !� )�#���u 
+#"'��.  

��#���u $��'")(�� � )�#���u ")(�� *�(#l �"������l �" (!")�� %!�"'uu!� $&!&'"$&��% 
(�(!&j%, "()�#�)� % '��)�e g�m� �"�� %!�"'uu!� (%(*&�m�nu $��'�!"���"$" )�#���u ")(��% 
��
�n�2
. �&'&��$"u m�(!"(%����l ��+ '&�$&�!�� n !&, �" !�&'�� h�(!��)� j"k%!� ����$'���!� '"#� 
�&�!'�� )"�$%#l��i *�� h�( ��)"'�(!���l )"�$%#l�!�� !� g#")%#l�!��. �"#"���j �&�"#�)"j 
m�(!"(%����l ��+ ��"+ '&�¨&�!�� n *"'���l�" �&��(")�e (!%*��� ��)"'�(!���l )�#���u ")(��%, !"j% 
�" ��� +�'�)!&'�m%n!�(l ��m�)"u '"mh����(!u – 1,4 $/�j3. 

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

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

	(!��"�#&�", �" �"������l )�#���u ")(��% % ��$#l�� !�&'�"i '&h"���� o&m*"(&'&���" �" 
(!")�� n j&�x &g&)!����j, ��k m�(!"(%����l '"mh��% )�#���u $��'")(��% – ��*�l�"$" j"#")�. ��), 
��&�&��l �" 200 (j3 “(��!#�+” (!")�� m *"h�!)"��j '� 10,2 2 $ ��
 !� &)����#&�!�"u e"j% 
)�#�)�(!u '"mh��% (10 (j3 20 %-$" '"mh��%) m� "���)"��+ %j"� (��!&�(���"$" *&'&j�x%����l 
*'"!l$"j 15 +�, !'���#"(!� *#�(!���&%!�"'&��l – 60 +�, �����#&��l "(��% g�#�!'���nu h&'&m 
g�#�!'%��#���e *�*�' “(��l (!'�h)�”) m�o&m*&h%u!� mj&�x&��l �&#�h��� ��� ���*"����" ��� 1450 
�" 800 � 680 j$ 
/�j3. �& j"k�� *"l(��!� !�j, �" *�(#l ��&�&��l !�&'�"$" ��
 "��"h�(�" 
���o%��n!�(l e"$" $��'�!���l !� +&j"("'o��l �� ��"j% '"mh��&��+ "'$���h��+ (*"#%). 	��(#��") 
$��'�!���i %!�"'un!�(l �&l)� )�#�)�(!� '"mh��&�"$" )�#���u $��'")(��%, l)� *&'&o%��n � '���"��m� m 
!�&'��j ��
. 
()�#�)� ����#� (*"(!&'�$�n!�(l %!�"'&��l $'%o�+ m���(��, !" �& "m��h�n, �" 
x���)�(!� $��'�!���i n o�#�x"u, ��k +&j"("'o��i. 
 '�m� m�(!"(%����l (%(*&�m�i )�#���u $��'")(��% 
�" (!�h��+ ��"��!�(l $��'�!"����e )�#���u ")(�� !� �&l)� )�#�)�(!� '"mh���"$" )�#���u 
$��'")(��%, l)� %!�"'�#�(� *�� h�( '"mh��&��l ��
 % �"��. �& e m�o&m*&h%n o�#�x�e (!%*��� 
m�’lm%����l '"mh����+ "'$���h��+ (*"#%) % ��$#l�� j�#"'"mh����+ (*"#%) )�#���u.  

�� *��(!��� "!'�j���+ '&m%#�!�!�� ��ex#� ��(�"�)%, �" � *"��#�x�+ �"(#��k&��l+ (&'&� 
)�#���u ")(��% !� )�#���u $��'")(��% �"��#���x& ��)"'�(!"�%��!� �'%$�e '&�¨&�!. 

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

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

�&m%#�!�!� �"(#��k&�� ���&�&�" % !�o#. 3. 	"�� (���h�!�, �" ����!� m� ��m�)"i *"!%k�"(!� 
�)%(!�h��+ ��*'"j��u���� %#�!'�m�%)"�"$" ���*�m"�% (*"(!&'�$�n!�(l m'"(!���l (!%*&�l 
"h��&��l (!")�� m� %j"�� mo�#�x&��l �j�(!% )�#���u $��'")(��% � (�(!&j�. 
!'�j��� '&m%#�!�!� 
j"k�� *"l(��!� !�j, �" � *"#� ��i �)%(!�h��+ ��*'"j��u���� ����)�n "o#�(!� �"�"#� '"m���%!"i 
)���!���i. 
 ��e '�m)" ��!&�(�g�)%u!�(l ��g%m�e�� l����, �" (*'�ln mo�#�x&��u x���)"(!� 
�m�nj"��i '&��&�!�� m "'$���h��j� (*"#%)�j�. �"-�'%$&, % )���!���e��+ *"#l+ j"k#��& h�(!)"�& 
'%e�%����l �& !�#�)� !�&'��+ h�(!��") ��
, �#& e "'$���h��+ (*"#%) m $&�&'%����lj '&�)��e�" 
�)!����+ h�(!��") '���)�#��"i *'�'"��.  


!'�j��� '&m%#�!�!� (���h�!� *'" &g&)!����(!� m�(!"(%����l �)%(!�h��+ ��*'"j��u����, 
m")'&j� %#�!'�m�%)"�"$" ���*�m"�%, �#l ��!&�(�g�)���i *'"�&(�� '&��&�!�"$" "h��&��l (!�h��+ �"� 
j’l("*&'&'"o��+ *��*'�nj(!�. 
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F�G��H
 3 
�+F@N <FS>;8QN<-5N@T 8-<E>@?B@T N@+;5KGB*N8BS B8  NCF@?@B<  ��' E>5-GN +GH ?8E PTBS5L5 

5?@�CBBO >NC;H@K �8	 (��'0 = 460 KL 	/HK3) 
	&#�h��� ���, j$ 
/�j3  /   (!%*��� "h��&��l 	j�(! ��
  

% (!")�+,  
% 

�&'&j�x%����l o&m "m�%h%����l 
m�%h%����l (!")��  
m ��
 

2,5 420  /  9 405  /  12 
5,0 360  /  22 320  /  30 
7,5 315  /  31 240  /  48 
10,0 280  /  39 170  /  63 

 
�"��#�x� �"(#��k&��l o%�%!� (*'lj"���� �� �"(#��k&��l �*#��% *"!%k�"(!� �)%(!�h��+  

��*'"j��u���� !� !'���#"(!� "m�%h%����l '&�)��e�"i (�(!&j� �� *")�m��)� *'"�&(% "h��&��l 
(!�h��+ �"�. 
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&5EFGHICB5 5HC;I8BBO -8FGMB5P ECFG>;@ -5BNC;EG�* ;5Q?@BGN  K8LBG* BG>;8>< Q 
>NC;H@K -8FG* TF5;@H5K >8 N@E5F*N8BBO <>N5;CB5L5 -8FG* BG>;8>< N >NC;H< ]8Q< 
GQ5+;5+GF5N@K E+@;>5K.  �@N?CB5 N+F@N -5BJCB>;8JGP K8LBG* BG>;8>< N +5?8>-5N5K< 
;5Q?@BG, -GFS-5E>G H5H8B5L5 -8FG* TF5;@H< G K8E5N5L5 E+GNNGHB5ACBBO KGI ;C8-JGMB5* 
K8E5* G E+@;>5K B8 E><+CBG -5BNC;EGP ;C8LCB>GN, E-F8H G N@TGH 5HC;I8B5L5 H5R;@N8. 

The potassium nitrate obtaining by the conversion of the magnesium nitrate solutions 
with potassium chloride and the salting-out of resulting potassium nitrate in solid phase by 
isopropyl alcohol was investigated in this work. The influence of the magnesium nitrate 
concentration in the primary solution, quantity of add-on potassium chloride and mass 
proportion between reagents and isopropyl alcohol on the conversion level of reagents, 
mixture and output of obtained  fertilizer was determinated. 

	�&(&��l � ¨'%�! �&"o+����+ �#l k��#&��l '"(#�� &#&j&�!�� ��n mj"$% "�&'k�!� ��(")� 
�'"k�i � m�(!"("�%��!� *&'&�"�� !&+�"#"$�i m&j#&'"o(!��. �"!'&o� (�#�(�)"$"(*"��'(�)"$" 
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