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	&#�h��� ���, j$ 
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�&'&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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��'"o���!�� 
)'�i�� #�x& � )�#�e��+ �"o'���+ (!��"��!� 1,2…1,5 j#�. !"�� ��uh"i '&h"���� 
(�2
), �#& � "(!���� '")� i+ ��"(l!� % j�m&'��+ )�#�)"(!l+, �" *'�m�"��!� �" *"(!%*"�"i, �#& 
�&%+�#��"i �&$'�����i ¨'%�!�� !� '�m)"$" m��k&��l �'"k�e�"(!� (�#�(�)"$"(*"��'(�)�+ '"(#��.  
��#�u ��!'�! ()�#�e�� (&#�!'�) ��#&k�!� �" ()#����+ j��&'�#���+ �"o'��, � l)"j% *"k���� 
&#&j&�!� (��#�e � ��!'"$&�) �+"�l!� �" ()#��% )�!�"�� !� ���"��, !"o!" *"���(!u m�(�"uu!�(l 
'"(#���j� � �& m�o'%��uu!� ¨'%�!� (!"'"���j� �o" x)��#���j� &#&j&�!�j� (��*'�)#��, ��!'�nj, 
�#"'"j !"�").  

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

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

 
D5E>8B5N-8 +;5RFCK@. �������l (!�"'&��l !&+�"#"$�h�" �"()"��#�x"i, &)"�"j�h�" 

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

�C>8 ;5R5>@ – ��m��h�!� (!%*&�� )"��&'(�i *"h�!)"��+ '&�$&�!�� % *'"�&(� i+ )"��&'(�i, ()#�� 
� ��+�� "�&'k��"$" �"o'��� �� (!���i ��("#u����l.  

 
�C>5H@-8 N@-5B8BBO H5EFGHICBS. �#l �"(#��k&�� $"!%��#� �"���e '"mh�� j�$��u ��!'�!%, 

)"��&�!'���u l)"$" mj��u��#� � j&k�+ 10...30 %. �" *'�$"!"���"$" '"mh��% �"����#� �&"o+���% 
)�#�)�(!� !�&'�"$" )�#�u +#"'��%. �!&+�"j&!'�h�% �"'j% )�#�u +#"'��%  '"m'�+"�%��#� m� 
'���l��lj '&�)��i 

Mg(NO3)2 + 2KCl Æ 2KNO3 + MgCl2.                                               (1) 
	�)"'�(!"�%��#� !�)"k 10…30 %-e ���#�x") ��"$" '&�$&�!� (!""(��" (!&+�"j&!'�h�"i 

�"'j�. ��(#l *&'&j�x%����l '&�$&�!�� *'"!l$"j 30 +� �� #�o"'�!"'�"j% (!'%x%��h� !�*% WU-2 m� 
m��h�e�"i !&j*&'�!%'� �" '&�)��e�"i j�(� �"����#� (%j�x �m"*'"*�#"�"$" (*�'!% m �"�"u, l)� 
j�(!�#� 86 j�(. % �3H7OH � 14 j�(. % �2
, � m�"�% *&'&j�x%��#� *'"!l$"j 40 +�. ��("�& 
(*������"x&��l j�k '&�)��e�"u j�("u � �"��"-(*�'!"�"u (%j�xxu mj��u��#� % j&k�+ 1:1...1:2,5. 

�&'k��% (%(*&�m�u '"m��#l#� �� #�o"'�!"'�"j% ��)%%j-g�#�!'�. 
 ���g�#�!'"���"j% "(��� 
��m��h�#� �j�(! �l- j&')%'"j&!'�h��j j&!"�"j �5� !� �+-j&!"�"j *"#%j�l�"i g"!"j&!'�i �6�. 	�+�� 
*'"�%)!% '"m'�+"�%��#� m� "o"j� '&�$&�!�j� !� (!"("��" !&"'&!�h�"$".  

 

�CQ<FS>8>@ H5EFGHICBS >8 PT 5RL5N5;CBBO. 
�&'k��� &)(*&'�j&�!�#��� ���� (���h�!�, �" % 
'�m� ��)"'�(!���l *"h�!)"��+ '"mh����, l)� j�(!l!� 20 � 30 % Mg(NO3)2,  �m mo�#�x&��lj )�#�)"(!� 
�"���"$" )�#�u +#"'��% *"��� 120 % ��� e"$" (!&+�"j&!'�h�"i �"'j� �j�(! Cl- � "�&'k��"j% 
*'"�%)!� *�(#l  (%x���l *&'&���%��!�j& �"*%(!�j& �#l o&m+#"'����+ �"o'�� m��h&��l (> 5 %) 
('�(. 1), � �j�(! "(�"��"i '&h"����, ���*�)�, �& ���*"����!�j& ��j"$�j ('�(. 2). ª) o�h�j", 
mo�#�x&��l �j�(!% j�$��u ��!'�!% � *"h�!)"�"j% '"mh��� *"��� 20 % *'�m�"��!� �" �(!"!�"$" 
mo�#�x&��l �j�(!% �l- � "�&'k��"j% *'"�%)!� ����!� m� ��)"'�(!���l (!&+�"j&!'�h�"i �"'j� )�#�u 
+#"'��%. 	�)"'�(!���l *"h�!)"�"$" '"mh��% ��m�)"i )"��&�!'���i (10 % Mg(NO3)2), �&m��k�uh� �� 
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"�&'k���l )���&�"$" *'"�%)!% ��(")"i h�(!"!�, o%�& *"�'lm��& m �&"o+����(!u *&'&'"o#&��l 
�&#�)�+ "o(l$�� j�!"h��+ '"mh����, �", o&m%j"��", (*'�h���!� *�����&��l &�&'$&!�h��+ ��!'�! 
�� m��e(�&��l *'"�&(%. 	��!�) �&"o+���"u )"��&�!'���nu *"h�!)"�"$" '"mh��% �&"o+���" ���k�!� 
20 % Mg(NO3)2. 
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\�	. 1. a���L�
	�� ��
	�� Cl- � ����L����� �������
 (%) �
� �
����	�
 ������J� ������J� KCl 

 (% �
� 	���
���������� �����) �� ������
� ��J�
> �
����� �
���� ���H�����H
�  
(��	. %): 1 – 10; 2 – 20; 3 – 30 
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\�	. 2. a���L�
	�� ��
	�� KNO3 � ����L����� �������
 (%) �
� �
����	�
 ������J� ������J� KCl  

(% �
� 	���
���������� �����) �� ������
� ��J�
> �
����� �
���� ���H�����H
� (��	. %): 1 – 10; 2 – 20; 3 – 30 
 

�&m%#�!�!� �"(#��k&�� *")�m�#�, �" ��+�� )�#�u ��!'�!% � !�&'�% g�m% #���e�" m'"(!�n �m 
mo�#�x&��lj )�#�)"(!� �"���"$" ��("#u��h� – (%j�x� �m"*'"*�#"�"$" (*�'!% m �"�"u ('�(. 3). 

���) ��(")� m��h&��l ��"$" (*������"x&��l (\:� > 1:2) (*'�h��l!� �&"o+����(!� *"��#�x"i 
%!�#�m���i �&#�)�+ "o(l$�� j�!"h�"$" '"mh��%, � ���!�) *�����&�� &�&'$"��!'�!�. �"j% �&"o+����j 
m��h&��lj ��"$" h����)� ���k�nj" j�("�& (*������"x&��l j�k '&�$&�!�j� � ��("#u��h&j, �" 
�"'���un 1:2.  

�!%*��� )"��&'(�i j�$��u ��!'�!% !� ��+�� *'"�%)!% (!"("��" !&"'&!�h�"$" �&m��h�" 
m'"(!�u!� �m ��&�&��lj 10 %-$" ���#�x)% )�#�u +#"'��%, �  m *"��#�x�j mo�#�x&��lj e"$" 
)�#�)"(!� – �(!"!�" mj&�x%u!�(l ('�(. 4), �" (���h�!� *'" !&, �" ���#�x)"�� )�#�)�(!� ��l 
g�)!�h�" �& o&'& %h�(!� � *'"�&(� )"��&'(�i � �& ��n mj"$� mj�(!�!� '���"��$% '&�)��i (2.1) �*'��". 

�&'k��� m�#&k�"(!� *&'&)"�#��" (���h�!� *'" !&, �" ��(")�e ��+�� )"�����e�"i )�#�e�"i (&#�!'� 
(81,20 % (!"("��" !&"'&!�h�"$") j"k�� "�&'k�!�, ��)"'�(!"�%uh� (!&+�"j&!'�h�% �"'j% )�#�u 
+#"'��%.  
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\�	. 4. a���L�
	�� 	�����
 ������	
� (%) �
� �
����	�
 ������J� KCl 
(% �
� 	���
���������� �����) � 20 %-�� ������
 ��J�
> �
�����: 

± – �� ���
> ��������; ² – �� ��J�
> �
������; ³ – 	��	���� ����������J� 
 

�@EB5N-@: 1. 
*!�j�#���j� %j"��j� *'"�&(% "�&'k���l )�#�e�"i (&#�!'� )"��&'(�nu 
j�$��u ��!'�!% )�#�u +#"'��"j m *"��#�x�j ��("#u����lj "�&'k��"$" *'"�%)!% �"������lj 
�m"*'"*�#"�"$" (*�'!% n !�)�: )�#�)�(!� )�#�u +#"'��% – (!&+�"j&!'�h��; �j�(! Mg(NO3)2 � 
*"h�!)"�"j% '"mh��� – 20 j�(. %; j�("�& (*������"x&��l j�k *'")"��&'!"����j '"mh��"j � 
(%j�xxu �m"*'"*�#"�"$" (*�'!% m �"�"u – 1:2. 

2. �!%*��� ��#%h&��l )�#�u ��!'�!% % !�&'�% g�m%, �"(l$�%!�e � "*!�j�#���+ %j"��+ 
m��e(�&��l *'"�&(%, �"'���un 81,20 %. 
�&'k���e *'"�%)! *�(#l *'"j�����l � (%x���l j�(!�!� 
(%): �NO3 – �& j&�x& 99,85; +#"'���� % *&'&'�+%�)% �� NaCl – �& o�#�x& 0,03; �2
$�$' – �& o�#�x&             
0,1, � ���*"����n ��j"$�j �
�� 19790-74 �" !&+��h�"i )�#�e�"i (&#�!'� j�')� 	.  


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

 
1. a�
��� 2630098. ?���H

. MKU4 C 01D 9/04; B 01D 9/100. Procede d'obtention de nitrate de 

potassium a partir de chloure de potassium et d'acite nitrique /Portela Luis Sobrino; Ubion explosivosrio 
tinto SA. – �8904071; a�
��. 29.03.89; `��G�. 20.10.89. 2. `�K���-����K������
 ����G���� 
����J� ���H�		� ��������
 �������� 	�����K / �.V. ?������, C.A, B�����, �.B. I�	�K�,  
X.V. B�������� //e
�. ����-	�� U������. – 2000. – �5. – C. 14–20. 3. I�������� F.�., B����� `.`. 
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����� ����������� �� ���H�	 ���������J� �	��L���
 	�
G�� �� ��J�
��
� 	���LH
 ���
	��� OU 
“A��
�	��� ���
����
��” “e
�

, �������J

 ������� �� �� ��	��	�����
”. – 2009. – �644. – C.13–
16. 4. I�������� F.�., X��L
�	���� R.@., T�G��� C.X., W�J���	��� B.B. `���L���
 ���
���� 	��
��� 
�������
�> �����J� ������� ������� ���
> � �
������> ��	����> � 	�������M
 
������
����J� 
	����� �� �
	��� OU “A��
�	��� ���
����
��” “e
�

, �������J

 ������� �� �� ��	��	�����
”. – 
2005. – �529. – C.13–16. 5. U����H�������K� �����K ������� ��� / I�� ���. ����. P.P. A����. –  
B.: e���
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&5EFGHICB5 +;5JCE TGKG?B5L5 5E8HICBBO LGH;5-E5-<+;<K< (��) -8;R5B8>< Q -5BJCB>-
;5N8B@T ;5Q?@BGN -<+;<K< (��) BG>;8>< G -8FSJ@B5N8B5P E5H@ < >CK+C;8><;B5K< GB>C;N8FG 
293…323 ' Q8  K5FSB@T E+GNNGHB5ACBS Na2CO3:Cu (NO3)2 1,1 G 0,75.  D5-8Q8B5, �5 
+;5JCE 5+@E<�>SEO -GBC>@?B@K ;GNBOBBOK H;<L5L5 +5;OH-< G NGHR<N8�>SEO < H@]<QGMBGM 
5RF8E>G. �C;CHB� QB8?CBBO >CK+C;8><;B5L5 -5C]GJG�B>8 +;5JCE< E>8B5N@>S 1,24 
 0,31, 8 
<ONB8 CBC;LGO 8->@N8JGP – 11695 &I/K5FS. 

The  process of the chemical  precipitation of basic cuprum (��) carbonate from 
concentrated solutions of cuprum (��) nitrate and soda ash in a temperature interval 293-323 
K  and at molar correlations between  Na2CO3 and Cu (NO3)2 such as 1,1 and 0,7, was 
investigated.  It is shown that a process is described kinetic equalization of the second order 
and takes place in a diffusion region. A average value of temperature coefficient of process is 
1,24 ± 0,31 and imaginary activation energy is 11695 Joule/mole. 

���'")(")%*'%j% (��) )�'o"��! (j�#�+�!) Cu (OH)2�CuCO3 n ��+���"u (�'"���"u �#l 
��'"o���!�� j����j�(��+ )�!�#�m�!"'�� !� o�$�!�"+ ��x�+ (*"#%) �%*'%j% (��) ()"o�#�!�!%, 
�#)"$"#l!��, )�'o��%, ")(��%, +#"'��% !"�"). 
)'�i�� m�o&m*&h%n (�"i *"!'&o� % ��+ *'"�%)!�+ m� 
'�+%�") �j*"'!%, j�uh� �"(!�!�u )�#�)�(!� �#�(�"i j���"i (�'"����, m")'&j�, o'%+!%.  

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

 

�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. ��x� *"*&'&��� �"(#��k&��l (*'lj"���� �� 
'"m'"o#&��l �"�"i !&+�"#"$�i j�#�+�!% �� "(�"�� '"mh���� )%*'%j% (��) ��!'�!% � )�#����"���"i ("�� 
[1–3]. 

 

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

 

�C>8 ;5R5>@ – ��m��h�!� )��&!�h�� +�'�)!&'�(!�)� *'"�&(% +�j�h�"$" "(��k&��l $��'")("-
)%*'%j%  (��) )�'o"��!% m '"mh���� )%*'%j% (��) ��!'�!% )�#����"���"u ("�"u. 
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