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&5EFGHICB5 N@F<L5N<N8BBO TF5;@HB@T KGBC;8FGN GQ +5FGKGBC;8FSB5P -8FGMB5P ;<H@ 
;GQB5L5 ];8-JGMB5L5 E-F8H< T5F5HB5* N5H5*. �E>8B5NFCB5 BC5RTGHB< >;@N8FGE>S +;5JCE< 
HFO 5-;CK@T ];8-JGM >8 PT E<KGACM. �8+;5+5B5N8B5 ;5QHGFO>@ +5H;GRBCB< ;<H< B8 -GFS-8 
+5>5-GN G ;5Q?@BO>@ PT 5-;CK5. 

Dissolution the chloride minerals from polymineral potassium ore different fraction of 
the cold water has been investigated. It required time for dissolution of individual fractions 
and their blends. Proposed split crushed potash ore into several streams and solve them 
separately. 

D5E>8B5N-8 +;5RFCK@. �"#�j��&'�#��� )�#�e�� '%�� �'�)�'*�!!l +�'�)!&'�m%u!�(l 
o�$�!"j���!��(!u � �&*"(!�e��(!u j��&'�#��"$" ()#��%, �" l)"$" �+"��!� *"��� 20 +#"'����+, 
(%#�g�!��+ � +#"'���"-(%#�g�!��+ j��&'�#��. 	"�� ���'�m�lu!�(l j�k ("o"u �& #�x& x���)�(!u 
'"mh��&��l � '"mh����(!u, � e !�&'��(!u, $%(!��"u !� ��x�j� �#�(!��"(!lj�. �&'&'"o#&��l !�)�+ 
'%� m$���" m �(�%uh"u $�#%'$�e�"u !&+�"#"$�nu *&'&�o�h�n i+ *"�'�o�&��e �" '"mj�'��, �& o�#�x�+ 
m� 5 jj, � '"mh��&��l "�&'k��"i *"#�g'�)��e�"i (%j�x� '%�� % $�'lh"j% ��'"o��h"j% '"mh��� [1]. 
��)& m��e(�&��l *'"�&(% j�n o�$�!" �(!"!��+ �&�"#�)��, l)� m%j"�#uu!� e"$" ()#����(!�, 
�"�$"!'���#�(!�, ���#�x)"�� &�&'$"��!'�!� !"�". 	k& �� (!���i *"�'�o�&��l '%�� ���o%��n!�(l ii 
*&'&*"�'�o�&��l, !"o!" "�&'k���l ��(")"$" �j�(!% h�(!��") m '"mj�'�j�, j&�x�j�, ��k 0,5 jj 
(43–44 %), �" m%j"�#un *�����&�� &�&'$"��!'�!�. ��� h�( '"mh��&��l *"#�g'�)��e�"i (%j�x� 
*"�'�o�&�"i '%�� ii *&'&*"�'�o�&�� h�(!��� x���)" ��(�h%n $�'lh�e ��'"o��h�e '"mh�� � m ��"$" 
*"h���u!� )'�(!�#�m%��!�(l �'�o�"��(*&'(�� �!"'���� j��&'�#�, l)� ���"(l!�(l '�m"j m $#���(!"-
("#�"��j x#�j"j. �& *'�m�"��!� �" �!'�!� )"'�(��+ )"j*"�&�!�� '%�� � mj%x%n ��"��!� % *'"�&( 
�"��!)"�� (!���i *'"j�����l x#�j%. �� '"mh��&��l '%�� *"��u!� �&#�)% )�#�)�(!� ��'"o��h"$" 
'"mh��% – 2,5–3,0 j3/! '%��, �� *"��#�x& *&'&'"o#&��l l)"$" �&"o+���� �&#�)� &�&'$"��!'�!�. �'�j 
!"$", % ("#�"�"j% '"mh��� '�m)" (*"��#��un!�(l '"mh��&��l $'%ox�+ g'�)��e '%��, !"j% �&e 
*'"�&( m��e(�uu!� % !'�"+ �*�'�!�+ *'"!l$"j 40 +�. ��m��h&�� �&�"#�)� �(!"!�" *"(�#uu!�(l *�� 
h�( *&'&'"o#&��l '%� m *�����&��j �j�(!"j ��k)"'"mh����+ j��&'�#��. 

	'�+"�%uh� ���&�&�&, �)!%�#���j m������lj m�#�x�n!�(l '���"��#��& m��e(�&��l (!���i 
'"mh��&��l '%��, l)& ��#" o mj"$% ��!&�(�g�)%��!� *'"�&(, mj&�x�!� e"$" &�&'$"j�(!)�(!�, 
(*'"(!�!� !&+�"#"$�u. 
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�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM. ��x�j� *"*&'&���j� �"(#��k&��lj� �(!��"�-
#&�", �" �� (!���i *"�'�o�&��l '%�� ���o%��n!�(l �&'���"j�'��e '"m*"��# j��&'�#�� m� g'�)��lj� 
[2]. �&$)"'"mh���� j��&'�#� ($�#�!, )�i��!, (�#����) ��)"*�h%u!�(l *&'&��k�" % �'�o��+ g'�)��l+, � 
��k)"'"mh���� (#��¨o&e��!, *"#�$�#�!, )�m&'�!) – % $'%o�+. 	��*"����" �" ��"$" '"mh��&��l '�m��+ 
g'�)��e ���o%��n!�(l m '�m�"u x���)�(!u. 

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

��!"'� [3] *'"*"�%u!� '"mh��l!� '%�% �"�"u m� !&j*&'�!%'� 70 º�, �" �(!"!�" ��!&�(�g�)%n 
*'"�&(, '�m)" mj&�x%n (*������"x&��l �:� � ���*"����" "o(l$ *&'&'"o#u����+ '"mh����. 
���) �&e 
(*"(�o '"mh��&��l m�#�x�n!�(l &�&'$"��!'�!��j, "o!lk&��j �!"'����j )'�(!�#"%!�"'&��lj � 
!'���n 30 +�. �'�j !"$", % $�'lh�e �"�� m��h�"u j�'"u '"mh��lu!�(l )�#�e�"-j�$��n�� j��&'�#�, �" 
*'�m�"��!� �" mj&�x&��l ��+"�% )"��&�!'�!%. 


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

 
�C>8 ;5R5>@ – ��m��h�!� %j"�� ��#%$"�%����l +#"'����+ j��&'�#�� �m *"#�j��&'�#��"i 

)�#�e�"i '%�� '�m�"$" g'�)��e�"$" ()#��% �"�"u m� m��h�e�"i !&j*&'�!%'�. 
 
�-E+C;@KCB>8FSB8 ?8E>@B8. 
 �"(#���+ ��)"'�(!"�%��#� )�i��!"-#��¨o&e��!"�% '%�% 

�!&o����)"$" '"�"����, l)% *"�'�o�u��#� m� )#�("j –10 jj � '"m(�u��#� �� (�!�+ �� 7 g'�)��e. 
�#l )"k�"i g'�)��i ��)"��#� *"���e +�j�h��e ���#�m 

	�#%$"�%����l +#"'����+ j��&'�#�� m��e(�u��#� �"�"u % '&�)!"'� "o’nj"j 1 #�!', 
"(���&�"j% #"*�!&�"u j�x�#)"u m� !�)�+ %j"�: (*������"x&��l �:� = 1:1,5; !&j*&'�!%'� – 20 º�; 
)'�!&'�e Re = 7,2·105. 
 *'"�&(� '"mh��&��l '%�� ���o�'�#� *'"o� '��)"i g�m�. 
�&'k��% (%(*&�m�u 
g�#�!'%��#�, )���&��e '"mh�� � )"��&�!'�! m��k%��#� !� ���#�m%��#� '�m"j m *'"o�j�, ����o'���j� 
'���x&, �� �j�(! )"j*"�&�!�� m� ���"j�j� j&!"��j�. �� ����j� ���#�m�� '"m'�+"�%��#� (!%*&�� 
'"mh��&��l )"j*"�&�!�� '%��. 

 
�CQ<FS>8>@ H5EFGHICBS >8 PT 8B8FGQ. 
�&'k���e *�(#l *"�'�o�&��l � '"m(�u����l 

$'��%#"j&!'�h��e ()#�� '%�� ���&�&�" % !�o#. 1. 
 

F�G��H
 1 

�;8B<F5KC>;@?B@M E-F8H ;<H@ 

�'�)��l, 
jj 

–0,5 –1+0,5 –2+1 –3+2 –5+3 –7+5 –10+7 ��m"j 

	j�(!, % 21,60 5,77 11,50 12,14 23,62 16,87 8,50 100,00 
 
ª) o�h�j", *�� h�( *"�'�o�&��l "(�"��� h�(!��� '%�� m"(&'&��#�(l % g'�)��l+  –0,5, –5+3, � 

!�)"k –7+5. �"'���l�" m $'��%#"j&!'�h��j ()#��"j '%��, l)% ��)"'�(!"�%��#� �� �(�%uh"j% 
��'"o���!�� [1], % 2 '�m� mj&�x��(l �j�(! g'�)��i –0,5 � �"��#�(l �"�� g'�)��i (–7+5 � –10+7). �& 
��#" mj"$% � ��� '�m� mj&�x�!� *&'&*"�'�o�&��l '%�� � &�&'$"��!'�!� �� ��e (!���i. 

�&m%#�!�!� +�j�h�"$" ���#�m% "�&'k���+ g'�)��e ���&�&�" % !�o#. 2. 
�m ��+ m'"m%j�#", �" �"�� Na+ � Cl¯ (!"o!" $�#�!) m"(&'&�k&�� % �'�o��+ g'�)��l+ (–2 jj), � 

�"�� Ca2+, Mg2+, SO4
2¯ � K+, l)� +�'�)!&'�m%u!� �j�(! ��k)"'"mh����+ j��&'�#��, – *&'&��k�" % 
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$'%o�+ � (&'&���+. ��e�(!"!��x"u n '�m���l % '"m*"��#� $#���(!�+ �"j�x") (�.m.) – ��� 25 % % 
g'�)��i –10+7 �" 8 % – % g'�)��i –0,5. �u "("o#���(!� '%�� j"k�� ��)"'�(!�!� �#l ii *"*&'&���"$" 
mo�$�h&��l m� ���*"�����j� )"j*"�&�!�j� *�� h�( �'"o#&��l � '"m(�u����l. 

 
F�G��H
 2 

�GKG?B@M E-F8H ;<H@ Q8 ];8-JGOK@ 

��j�h��e ()#��, j�(.% �'�)��l, 
jj K+ Na+ Mg2+ Ca2+ Cl¯. SO4

2¯ �.m. H2O 
–10+7 8,00 9,76 5,29 0,59 20,12 25,76 25,39 7,88 
–7+5 8,77 11,03 5,51 0,77 22,05 27,38 16,00 8,48 
–5+3 8,43 13,42 5,29 0,51 25,83 25,44 12,96 8,17 
–3+2 8,24 13,51 5,27 0,49 26,61 25,29 11,86 8,73 
–2+1 8,35 14,69 5,39 0,26 28,70 24,95 8,70 8,96 

–1+0,5 7,57 17,16 4,78 0,12 32,41 21,77 7,80 8,39 
–0,5 7,68 16,53 5,00 0,18 31,39 22,36 8,15 8,71 
 
�#l �(!��"�#&��l "*!�j�#��"$" h�(% ��#%$"�%����l +#"'����+ j��&'�#�� �m ")'&j�+ g'�)��e 

'%�� !� i+ (%j�x&e ��)"��#� (&'�u �"(#����, % l)�+ ���h�#� mj��% )"��&�!'���i �"��� Cl¯ % '��)�e 
g�m� *�� h�( '"mh��&��l. ª) � "h�)%��#"(�, !'���#�(!� *'"�&(% ��m��h�n!�(l (!%*&�&j *"�'�o�&��l 
'%�� ('�(%�")). �"��&�!'���i �"��� Cl¯ % '"mh��� �#l �'�o��+ g'�)��e (–0,5; –1+0,5; –2+1) x���)" 
�"(l$�u!� j�)(�j%j% – m� 2–3 +�, � ��#� �&�" mj&�x%u!�(l ���(#��") '"mh��&��l ��x�+ 
)"j*"�&�!��. �#l (&'&���"i g'�)��i –3+2 j�)(�j%j �"(l$�n!�(l h&'&m 8 +�, � �#l g'�)��i –5+3 
)"��&�!'���l Cl¯ +"h� � (!�o�#�m%n!�(l h&'&m 10–12 +�, �#& *'"�"�k%n *"��#��" m'"(!�!� �" 15–20 +�. 
�� )"��&�!'���e��+ )'���+ �#l $'%ox�+ g'�)��e (–7+5; –10+7) (*"(!&'�$�n!�(l *"��o�� )�'!��� – 
�j�(! Cl¯ (*&'x% x���)" m'"(!�n *'"!l$"j 10–15 +�, � ��#� *'"�"�k%n *"��#��" *�����%��!�(l 
���*"����" �" 25 � 40 +�. ��)�e +�'�)!&' mj��� )'���+ (���h�!� *'" x���)& � *"��& ���j�����l Cl¯ m 
�'�o��+ g'�)��e (�" –3 jj) � *"��#��& !� �&*"��& – m $'%o�+. 	&#�)� '�m���l % !'���#"(!l+ 
���j�����l +#"'����+ j��&'�#��, �&"o+����+ �#l '�m��+ g'�)��e, *��!�&'�k%n *'�*%�&��l *'" 
�&'���"��#���(!� '"mh��&��l *"#�g'�)��e�"i (%j�x� '%�� � "��"j% �*�'�!� m� "���)"��+ %j"�. 
	"��"h�( o#�m�)� m� '"mj�'�j� g'�)��i, l)� �& �%k& ���'�m�lu!�(l m� !'���#�(!u ��#%$"�%����l, 
�"��#��" "o’n���!� m !�j, �"o j���j�m%��!� )�#�)�(!� *"!")�� '%�� �� '"mh��&��l % ��'"o��h�+ 
%j"��+. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

a���L�
	�� ���H�����H
� Cl¯  
(C, %) � ������
 �
� �������	�
 
 (¦, ��) ���������
 ���� ����H
�: 

 1 – -0,5; 2 –-1+0,5;  3 – -2+1;  
4 – -3+2;  5 – -5+3; 6 – -7+5;  
7 – -10+7 
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 ��(!%*��+ �"(#��k&��l+ ��m��h�#� h�( �#l ��#%$"�%����l +#"'����+ j��&'�#�� �m !'�"+  
(–10+5; –5+1; –1) � ��"+ (–10+3 � –3) "o’n�����+ g'�)��e *"�'�o�&�"i '%��. �� )"��&�!'���e��j� 
m�#&k�"(!lj� �(!��"��#� "'�n�!"��% !'���#�(!� *'"�&(%, � *"!�j &)(*&'�j&�!�#��" ii *&'&��'l#�. 

 �"(#���+ ��j�$�#�(l �"(l$�%!� 97–98 %-$" (!%*&�l ���j�����l $�#�!% � )�i��!% m !�j, �"o �j�(! 
Cl¯ % )���&�"j% )"��&�!'�!� (!��"��� 2,6–2,8 %. �& ���*"����n ~3 %-j% �j�(!% Cl¯ % *&'&'�+%�)% �� 
(%+�e *'"�%)!. 

�&m%#�!�!� &)(*&'�j&�!�� *")�m�#�, �" m��"��#��& ��#%$"�%����l +#"'����+ j��&'�#�� �m 
�"(#��k&��+ g'�)��e '%�� ���o%��n!�(l m� !�)�e h�(: g'�)��l –1 – 3,5 +�; g'�)��l –5+1 – 19 +�; 
g'�)��l –10+5 – 30 +�; g'�)��l –3 – 8 +�, � g'�)��l –10+3 – 25 +�. 
h&����", �" � "o’n�����+ 
g'�)��l+ ���o%��n!�(l �&�"(!�!�n ���j�����l Cl¯ �m $'%o�+ h�(!��") ���(#��") i+ �&*"��"$" 
'"m)'�!!l *�� h�( *"�'�o�&��l, �#& �& )"j*&�(%n!�(l i+ �&�&#�)"u h�(!)"u % (%j�x� � *"���j 
���j�����lj Cl¯ m �'�o��x�+ h�(!��") '%��. 

�� *��(!��� *'"�&�&��+ �"(#��k&�� j"k�� m'"o�!� ��(�"�") *'" �"��#���(!� ���j�����l 
+#"'����+ j��&'�#�� *"#�j��&'�#��"i )�#�e�"i '%�� +"#"��"u �"�"u. �&'&� '"mh��&��lj 
*"�'�o�&�% '%�% *"!'�o�" '"m��#�!� �� )�#�)� *"!")�� '�m�"$" g'�)��e�"$" ()#��% � '"mh��l!� i+ % 
'�m��+ %j"��+. �& ��n mj"$% �"(l$�%!� "*!�j�#���+ (!%*&��� ��#%$"�%����l +#"'����+ j��&'�#�� 
m� j&�x�e h�(, %��)�%!� �!"'���"$" )'�(!�#"%!�"'&��l, mj&�x�!� &�&'$"��!'�!� �� *"�'�o�&��l � 
'"mh��&��l '%��, (*'"(!�!� !&+�"#"$�u, "!'�j�!� o&m+#"'���& KMg-�"o'��" *'"#"�$"���"i ��i. 
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&5EFGHICB5 +;5JCE@ L8EGBBO N8+B8 Q H5H8N8BBOK E8T8;5Q@, LF*-5Q@ >8 
-8FSJ@B5N8B5P E5H@. �E>8B5NFCB5, �5 B8MC]C->@NBGA@K E+5NGFSB*N8?CK L8EGBBO � 
-5KRGB8JGO LF*-5Q@ Q E5H5*.  

'F*?5NG EF5N8 – N8+B5, E8T8;5Q8, LF*-5Q8, L8EGBBO, >C+F5N@HGFCBBO. 
 

In work the results of researches of process of extinguishing of lime are given at 
introduction Gn water of temper different amount of saccharose, glucose and calcinated soda. It 
is set that most effective retarding is combination of glucose with a soda.  

Keywords – lime, saccharose, glucose, extinguishing, heat emission. 
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h�( ��)"'�(!���l e"$" � )"j*"m���e��+ j�!&'��#�+ n mo�#�x&��l "o’nj% *'� $�(���� % 1,5 – 2 '�m� !� 
m��h�& !&*#"����#&��l, �" *'�m�"��!� �" '%e�%����l �"�"%!�"'&�"i (!'%)!%'� [1].  

Lviv Polytechnic National University Institutional Repository http://ena.lp.edu.ua


