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&5EFGHICB5 +;5JCE +;5K@N8BBO 5E8H< K8LBG* LGH;5-E@H<, 5HC;I8B5L5 O- +5RG?B@M 
+;5H<-> -5B>8->B5L5 5E8HICBBO BG-CF* Q ;5Q?@BGN BG-5F< (��) E<FS]8>< K8LBG�K. 
D5-8Q8B5, �5 C]C->@NBGE>S ;C+<FS+8JGMB5L5 +;5K@N8BBO 5E8H< NGH 8K5BG*, K8LBG* G 
BG-5F< (��) E<FS]8>GN < EF8R-GM 2 %-M 8KG8?BGM N5HG QB8?B5 +GHN@�<�>SEO +5;GNBOB5 Q 
?@E>5* N5H5*. &FO 5HC;I8BBO K8LBG* 5-E@H<, O-@M NGH+5NGH8� N@K5L8K ?@BB@T 
E>8BH8;>GN, K8E5NC E+GNNGHB5ACBBO KGI N5F5L@K 5E8H5K G +;5K@NB@K ;5Q?@B5K +5N@BB5 
E>8B5N@>@ 1:3, 8 BC5RTGHB8 HFO JS5L5 -GFS-GE>S E>8HGM +;5K@N8BBO H5;GNB*� >;S5K. 

The process of washing operation of magnesium hydrate sediment, obtained as a by-
product of the nickel contact precipitation from nickel sulfate solutions by magnesium, was 
investigated. It is shown that efficiency of the repulp washing of sediment from the 
ammonium, magnesium and nickel sulfates in  weak two-perent ammoniac liquid considerably 
rises than it is in clean water. For the obtaining of magnesium oxide, which responds to 
demands of operating standards, mass correlation between wet sediment and washing solution 
equals 1:3, and the number of the stages of washing is needed for this purpose is three. 

 *'"�&(� )"�!�)!�"$" "(��k&��l ��)&#u m �j��h��+ '"mh���� ��)"#% (��) (%#�g�!% ��  
j�$��i [1] 

NiSO4 + Mg ´ Ni + MgSO4                                                          (1) 
���(#��") *&'&o�$% *"o�h��+ +�j�h��+ !� &#&)!'"+�j�h��+ '&�)��e: 

                                                 MgSO4 + 2NH4OH ´ Mg(OH)2À + (NH4)2SO4;                                       (2) 
                                                         �g – 2    � Mg2+;                                                                 (3) 

                                                                2�2
  +  2    �  �2Á + 2
�-;                                                     (4) 
Mg2+ + 2
�- �  Mg(OH)2À                                                          (5) 

� !�&'�% g�m% ����#ln!�(l j�$��u $��'")(��, *'"k�'u����lj l)"$" j"k�� "�&'k�!� j�$��u ")(��. 
��#&k�" ��� !&j*&'�!%'� *'"k�'u����l "�&'k%u!� '�m�� m� g�m�)"-+�j�h��j� �#�(!��"(!lj� 
*'"�%)!�. �'"k�'u����l m� !&j*&'�!%'� �& ���& 773 � ��n mj"$% "�&'k�!� #&$)� ("'!� j�$��u 
")(��%, l)�e ��m���u!� �& *�#&�"u j�$�&m�nu �o" j�$�&m�nu %(!�. �&e *'"�%)! j�n ��m�)% 
��(�*�% $%(!��%, ��(")% �)!����(!� � h&'&m �& e"$" ��)"'�(!"�%u!� l) ��*"��u��h !� *"(�#u��h 
�#�(!��"(!&e $%j� � )�%h%)% � $%j"�"!&+��h��e *'"j�(#"�"(!� �#l ��$"!"�#&��l ��(")"l)�(��+ 
!&*#"�m"#l��e��+ j�!&'��#��, % j&������, � ��g!"*&'&'"o��e *'"j�(#"�"(!� �#l ���o�#u����l 
��g!"*'"�%)!��, �#l �m"#l��e�"$" *")'�!!l &#&)!'"!&+��h��+ (!�#&e. 	�kh� ("'!� j�$�&m�i, l)� 
"�&'k%u!� *'"k�'u����lj (�'"���� m� !&j*&'�!%' *"��� 973…1073 �, ��)"'�(!"�%u!� �#l 
��'"o���!�� �&j&�!% !� ��x�+ o%���&#���+ j�!&'��#��, �"$�&!'���� � x!%h��+ )�j&��� *�����&�"i 
!�&'�"(!�. ��m��h&�� *'"�%)!�, �&m��k�uh� �� i+ ��(")% ��'!�(!�, � )'�i�� �& ��'"o#lu!�, � 
*"!'&o� � ��+ m��"�"#��ln!�(l #�x& m� '�+%�") �j*"'!%.  

 
�B8FGQ 5E>8BBGT H5EFGHICBS G +<RFG-8JGM.  
(�� j�$��u $��'")(��% *�(#l e"$" g�#�!'%����l 

j�n ��(")% �"#"$�(!� (65,5…66,5 %) � m�+"*#un m ("o"u �j"��u, j�$��u � ��)"#% (%#�g�!�, l)� 
j�(!l!�(l % j�!"h�"j% '"mh���. ¸&'&m !&, �" % ���g�#�!'"���"j% "(��� j�$��u $��'")(��% j�(!�!�(l 

e
e
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�j��h�� )"j*#&)(�� (�#� ��)"#% l()'��"-(���"$" )"#�"'%, ��� j�n $"#%o%��!�e ���!��"). �#l 
"�&'k���l )���&�"$" *'"�%)!%, l)�e m� h�(!"!"u ���*"����� o� h����j (!����'!�j, "(�� j�$��u 
$��'")(��% (#�� ���j�!� ��� �"j�x"). 	��"j", �" &g&)!����(!� *'"j�����l m�#&k�!� ��� ��o'��"$" 
(*"("o% *'"j�����l, )�#�)"(!� (!���e *'"j�����l, � !�)"k (*������"x&��l j�k j�(�j� "(��% � 
*'"j���"i �"��.  [2–5] �"�&�&�", �" "(�� j�$��u $��'")(��% ��e)'��& ���j���n!�(l ��� �"j�x") 
j&!"�"j '&*%#�*���i.  ��+ k& '"o"!�+ �(!��"�#&�", �" &g&)!����(!� ���j�����l �%k& m��k%n!�(l 
*�(#l h&!�&'!"i (!���i *'"j�����l, � "*!�j�#���j j�("��j (*������"x&��lj j�k �"#"$�j "(��"j 
j�$��u $��'")(��% � *'"j���"u �"�"u n 1:(2…3). 

 
D5E>8B5N-8 +;5RFCK@. �#l '"m'"o#&��l !&+�"#"$�i *&'&'"o#&��l ���+����+ '"mh���� ��)"#% 

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

 
�C>8  ;5R5>@ – ���h�!� �*#�� )"��&�!'���i j��� ��!'�!% % *"h�!)"�"j% '"mh��� �� )��&!�h�� 

*")�m��)� *'"�&(% "(��k&��l j�#�+�!% !� e"$" g�#�!'%��#��� +�'�)!&'�(!�)�. 
 
�C>5H@-8 N@-5B8BBO H5EFGHICBS. �'"j�����l ���g�#�!'"���"$" "(��% j�$��u $��'")(��% 

m��e(�u��#� '&*%#�*���e��j (*"("o"j % h"!�'� *"(#��"��� (!���i m *'"j�k��j g�#�!'%����lj *�(#l 
)"k�"i (!���i *'"j�����l. ��("�& (*������"x&��l j�k �"#"$�j "(��"j � �"�"u (�:�) (!��"��#" 1:2 !� 
1:3, !'���#�(!� )"k�"i (!���i *'"j�����l – 40 +�.  ���g�#�!'"���"j% *�(#l )"k�"i (!���i *'"j�����l 
"(��� ��m��h�#� �j�(! Mg2+ )"j*#&)("�"j&!'�h��j !�!'%����lj, Ni2+ – g"!")"#"'�j&!'�h��j 
j&!"�"j m ����)�!"'"j ��j&!�#$#�")(�j"j � SO4

2-
 – $'���j&!'�h��j j&!"�"j [6]. 

 
�CQ<FS>8>@ H5EFGHICBS >8 PT 5RL5N5;CBBO. �'"j�����l "(��% % h�(!�e �"�� m� �:� = 1:2 

*")�m�#", �" "(�� j�$��u $��'")(��% *�(#l !'&!�"i (!���i *'"j�����l j�(!�!� �& m��h�% )�#�)�(!� 
(%#�g�!-�"��� (*"��� 1,3 j�(.%) ('�(. 1, )'��� 1). �"j% j�("�& (*������"x&��l j�k *'"j���"u 
�"�"u � �"#"$�j "(��"j *������#� �" 3.  
�&'k��� '&m%#�!�!� ('�(.1, )'��� 2) m�(���h�#�, �" �j�(! 
(%#�g�!% � *'"j�!"j% "(���, +"h� � mj&�x%n!�(l, *'"!& �(& k m�#�x�n!�(l �"�"#� ��(")�j � 
(!��"��!� 1,25 j�(. %, �" �& ��n mj"$� *�(#l *'"k�'u����l "(��% !�)"$" ()#��% "�&'k�!� l)�(��e 
*'"�%)!, l)�e ���*"����� o� ��j"$�j h����+ (!����'!��. �"j% "(�� j�$��u $��'")(��% *'"j���#� % 
2 %-j% �"��"j% '"mh��� �j"��u $��'")(��% m !�j, �"o m�'lm�!� �"�� ��)"#% � �j��h�% )"j*#&)(�% 
(*"#%)%, l)�, l) "h�)%��#�, *&'&x)"�k�!�j& ��("'o��i ��+ �"��� � )'��& ��j���!�j&!�(l m "(��% 
j�$��u $��'")(��%. ��e(�", l) *")�m%u!� "�&'k��� '&m%#�!�!� ('�(.1, )'��� 3), &g&)!����(!� 
*'"j�����l � (#�o)�e �j��h��e �"�� m��h�" *�����%n!�(l. 	j�(! (%#�g�!-�"���, l)� *'�(%!�� % 
j�!"h�"j% '"mh��� % ��$#l�� �j"��u, j�$��u � ��)"#% (%#�g�!��, % ��"j% '�m� '�m)" mj&�x%n!�(l � 
*�(#l !'�"+ (!���e *'"j�����l (!��"��!� 0,77 % ()'��� 3). 
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\�	. 1. a��� ��	�� SO4 2-   � �	�� ��J�> J����	��� (%) �	�
 �������  	���� ���������
:  

1, 2 – � ���; 3 – � 2%-�� ������� ������ NH4OH: 1 – \ :F = 2; 2, 3 – \ :F = 3 
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	j�(! �"��� ��)"#% � "(��� *�(#l ")'&j�+ (!���e *'"j�����l ('�(. 2) *��!�&'�k%u!� 
&g&)!����(!� *'"j�����l % (#�o)�e �j��h��e �"��, "()�#�)� ��)"#% (��) (%#�g�!, �" ��("'o%���(l 
"(��"j, m�’lm%n!�(l � �j��h�� )"j*#&)(�� )�!�"�� � ��#%h�n!�(l '�m"j m *'"j����j� �"��j�. ��(#l 
*&'x"i (!���i *'"j�����l h�(!"u �"�"u �j�(! ��)"#% � "(��� (!��"��!� 0,21 %, !"�� l) � �j��h�"j% 
(&'&�"���� ��� mj&�x%n!�(l �" 0,16 %.  
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\�	. 2.  a��� ��	�� Ni2+� �	�� ��J�> J����	���  (%)  �	�
 �������  
  	���� ���������
: 1 – � ���; 2 – � 2%-�� ������� ������ NH4OH 

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

��(#l !'&!�"$" *'"j�����l ����!� � �j��h�"j% (&'&�"���� �j�(! ��)"#% � "(��� m�#�x�n!�(l 
g�)!�h�" !�)�j (�j�j, �" j"k& (���h�!� *'" *&��% m�#�x)"�% e"$" )�#�)�(!�, ��("'o"���"$" 
*"�&'+�&u j�$��u $��'")(��%. ��(#l h&!�&'!"i (!���i *'"j�����l, l) � *�(#l !'&!�"i, "(�� j�$��u 
$��'")(��% j�(!�!� 0,15 % Ni2+ � 0,75 % (%#�g�!-�"���. 	"#"$�(!� "(��% j�$��u $��'")(��% 
m�#�x�n!�(l g�)!�h�" (!�#"u, �& m�#&k�!� ��� *'"j���"$" (&'&�"���� � (!��"��!� 65,5…66,5 %.  


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

	��j�!� "(��� j�$��u $��'")(��% *'"k�'u��#� m� !&j*&'�!%' 773 � 1273 �.  	 "�&'k���+ 
*'"�%)!�+ ��m��h�#� ��(�*�% $%(!��%, �)!����(!� m� #�j"���j h�(#"j, �j�(! "(�"��"i '&h"���� 
(MgO) !� �"j�x") (Ni2+ � SO4

2- � *&'&'�+%�)% �� SO3), m��h&��l l)�+ ���&�&�" % !�o#���. 

&CO-G ]GQ@-5-TGKG?BG NF8E>@N5E>G K8LBG* 5-E@H<  

 �&j*&'�!%'� *'"k�'u����l, �  

	#�(!��"(!� 773 1273 
�"#�' ���!#"-o&k&��e t�#�e 

��(�*�� $%(!���, $/(j3 0,224 0,304 
�)!����(!� m� #�j"���j h�(#"j, ( 9,5 84 

��("�� h�(!)� (%#�g�!�� % *&'&'�+%�)% �� SO3, % 1,12 0,26 
��("�� h�(!)�  Ni2+, % 0,95 1,02 

��("�� h�(!)� MgO, % 95,53 97,62 
 
�� *��(!��� ���&�&��+ ����+ j"k�� )"�(!�!%��!�, �" j�$��u ")(��, "�&'k���e %��(#��") 

*'"k�'u����l *'"j�!"$" j�$��u $��'")(��% m� !&j*&'�!%'� 773 �, n #&$)�j !� �%k& �)!����j, � m� 
1273 �, l) � (#�� o%#" "h�)%��!�, ��(�*�� $%(!��� "�&'k��"$" *'"�%)!% m'"(!�n, � �)!����(!� '�m)" 
mj&�x%n!�(l. 

�'"k�'u����l *'"j�!"$" "(��% m� !&j*&'�!%'� 773 �, l)� m�o&m*&h%n "�&'k���l #&$)"$" � 
��(")"�)!���"$" *'"�%)!%, �"��"h�( �& ��n j"k#��"(!� "�&'k�!� l)�(��e *'"�%)! �"�" �j�(!% � 
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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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�@-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. 
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