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&5EFGHICB5 +;5JCE RG5;CKCHG8JGP B8]>5Q8R;<HBCB5L5 �;<B>< Q N@-5;@E>8BBOK 
+;@;5HB5P 8E5JG8JGP KG-;55;L8BGQKGN-HCE>;<->5;GN B8]>5+;5H<->GN. �- E>@K<FO>5;@ +;5JCE< 
R<F@ N@R;8BG +;@;5HB@M KGBC;8F LF8<-5BG> >8 KG-;5RBG +5NC;TBCN5-8->@NBG ;C?5N@B@. 
D5-8Q8B5 C]C->@NBGE>S Q8+;5+5B5N8B@T KC>5HGN HFO 5?@�CBBO Q8R;<HBCB@T 5R’�->GN. 

The process of oil-contaminated soil bioremediation using natural association of 
microorganisms-destructors of oil products was studied. Natural mineral glauconite and 
microbial surface active substances were selected as stimulators of the process. The efficiency 
of the proposed methods for the remediation of contaminated objects was shown. 

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

�B8FGQ +5+C;CHBGT H5EFGHICBS G +<RFG-8JGM. �#l ��'�x&��l *'"o#&j� m�o'%��&��l �"�)�##l, 
m")'&j� ¨'%�!��, m�(!"("�%u!� '�m�"j���!�� j&!"�� – +�j�h�% !� j&+���h�% "o'"o)%, (*�#u����l, 
m�+"'"�&��l !"�" [1]. �&'&� ��e*&'(*&)!����x�+ !� &)"#"$�h�" ��e*'�e�l!��x�+ j&!"��� 
*'"����% '"#� ����$'�n o�"'&j&�����l, !"o!" ����"�#&��l �"�)�##l m� �"*"j"$"u j�)'""'$���mj�� [2]. 
� ��nu j&!"u m�(!"("�%u!� ")'&j� x!�j� �o" �("�����i j�)'""'$���mj��, �" m��!�� %!�#�m%��!� 
m�o'%��&��l ("'$���h�� '&h"����, ��k)� j&!�#� !"�") [3]. 
���) h�(!" %j"�� m�o'%��&�"$" "o’n)!� 
%�&j"k#��#uu!� *'"�&(!� j�)'"o�% "h�(!)% m *"!'�o�"u &g&)!����(!u. �& m%j"�#&�" !")(�h��j 
�*#��"j ��(")�+ )"��&�!'���i m�o'%��&�� �� j�)'"g#"'%, ��m�)"u �"(!%*��(!u m�o'%��&�� % 
m�’lm)% �m i+ m��h�"u $��'"g"o��(!u. ���k�uh� �� �&, �"��#���j n ��)"'�(!���l !�) m����+ 
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(!�j%#l!"'�� *'"�&(% o�"'&j&�����i, l)� � !"e h� ��x�e (*"(�o m��!�� *������!� e"$" &g&)!����(!�. 

 #�!&'�!%'� x�'")" "*�(��� m��!��(!� ��� '�m�"$" *"+"�k&��l (!�j%#u��!� *'"�&(� "h��&��l 
�"�)�##l [4, 5]. �u ��u j"k�� *"l(��!� )�#�)"j� j"k#���j� x#l+�j� �*#��% �� *'"�&( – 
("#uo�#�m���l ��k)"'"mh����+ % �"�� m�o'%��&��, �&("'o��l m�o'%��&�� �m ¨'%�!"�"i j�!'���, � 
!�)"k (!�j%#l��l j�)'"g#"'�  [6].  

�'�'"���e j��&'�# $#�%)"��! j�n �"o'� ("'o��e�� �#�(!��"(!� [7, 8] � m�(!"("�%n!�(l *�� h�( 
'"m#����  ��g!� !� ��g!"*'"�%)!�� [9, 10]. �"$" !�)"k �"��u!� l) *'�'"��& �"o'��" �o" l) 
o�"#"$�h�" �)!���% �"o��)% % )"'j (�#�(�)"$"(*"��'(�)�+ !��'��, "()�#�)� ��� l�#ln ("o"u 
�k&'&#" j�)'"- !� j�)'"&#&j&�!��. 	��"j�e !�)"k e"$" (!�j%#u��#���e �*#�� �� j�)'"g#"'% [11].  

 

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

�-E+C;@KCB>8FSB8 ?8E>@B8. �;<B>. �#l *'"�&�&��l �"(#��% ��)"'�(!"�%���(l h�(!�e 
(��"��e ¨'%�!. �'"o� ¨'%�!% *��(%x%��#�, x!%h�" m�o'%��u��#� g'�)��nu (�'"i ��g!� m !&j-
*&'�!%'"u )�*���l >150 °� �" )"��&�!'���i 3  % ��$.  

�E5JG8JGP KG-;55;L8BGQKGN. �#l *'"�&�&��l o�"'&j&�����i ��)"'�(!"�%��#� *'�'"��% 
�("�����u j�)'""'$���mj��-�&(!'%)!"'�� ��g!"*'"�%)!��, �" o%#� ����#&�� m "o’n)!�� �m m�(!�'�#�j� 
m�o'%��&��lj� �� !&'�!"'�i ��	
 «�"#�����g!"$�m»,  % (&'&�"���� m ��g!"��j� �%$#&�"��lj� l) 
�k&'&#"j �%$#&�u. �("�����u "!'�j%��#� j&!"�"j ��)"*�h%��#��"i )%#�!%'� [12]. t%#" 
��m��h&�", �" �" ()#��% �("�����i �+"�l!� h"!�'� x!�j�, l)� m��!�� &g&)!���" '"m)#���!� ��g!% !� 
��g!"*'"�%)!�. �%#�!%'�#��% '����% l) ��")%#l! �"����#� �" m�o'%��&�"$" ¨'%�!% % )"��&�!'���i 
5 % ��$. 

D5I@NBC EC;CH5N@�C. �#l *��!'�j)� k�!!n��l#��"(!� j�)'""'$���mj�� !� &g&)!���"i 
o�"�&$'�����i m�o'%��&�� ��)"'�(!"�%��#� j"��g�)"���& j��&'�#��& *"k���& (&'&�"���& 
��x)��"i-�'"�&�)" [13], $/#: (NH4)2SO4 – 0,5; KH2PO4 – 1,6; Na2HPO4×12H2O –  2,2;  MgSO4×7H2O – 
0,2; CaCl2×2H2O – 0,02. 

�F8<-5BG> (�
 
 02497915.001-2001) o%#" �����" �	�� “�)"'&(%'(” (�j&#�����)� "o#., 

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

�G5D��. �#l (!�j%#l��i *'"�&(% o�"�&$'�����i ��)"'�(!"�%��#� *"�&'+�&�"-�)!����e 
o�")"j*#&)(, �" ()#���n!�(l �m '�j�"#�*��% !� *"#�(�+�'����, ����#&��e m )%#�!%'�#��"i '����� 
x!�j% Pseudomonas sp. PS-17, % )"��&�!'���i 0,05 $/)$. 

D;5JCE RG5;CKCHG8JGP *'"�"��#� % $"'��)�+ *" 300 $ ¨'%�!%. t%#� ��*'"o%���� !�)� ��'���!�: 
1 – )"�!'"#�; 2 – j�)'"o�� �("�����l, $#�%)"��! (2 $/)$) !� j��&'�#��& (&'&�"���&; 3 – j�)'"o�� 
�("�����l, $#�%)"��! (5 $/)$) !� j��&'�#��& (&'&�"���&; 4 – j�)'"o�� �("�����l, $#�%)"��! (10 $/)$) !� 
j��&'�#��& (&'&�"���&; 5 – j�)'"o�� �("�����l, $#�%)"��! (5 $/)$), o�"��� (0,05 $/)$) !� j��&'�#��& 
(&'&�"���&; 6 – j�)'"o�� �("�����l, $#�%)"��! (10 $/)$), o�"��� (0,05 $/)$) !� j��&'�#��& 
(&'&�"���&.  �#l *��!'�j���l ��#&k�"$" '���l �"#"$"(!� !� �&'���i ¨'%�! m�"#"k%��#� � '&!&#��" 
*&'&j�x%��#� 2 '�m� �� !�k�&��. �"(#�� *'"�"��#� *'"!l$"j !'�"+ j�(l���.  

�@QB8?CBBO -5BJCB>;8JGP Q8F@A-5N@T B8]>5+;5H<->GN < �;<B>G *'"�"��#� 4 '�m� m� 
j&!"��)"u [14] % ��x�e j"��g�)���i. �'"o% ¨'%�!% 30 $ *�(#l *'"�&�&��l *'"�&(% o�"�&$'�����i 
&)(!'�$%��#� h"!�'�+#"'�(!�j �%$#&�&j (30 j#) ���h�, "h���#� &)(!'�)! ��� *"#l'��+ �%$#&�"���� 
�� +'"j�!"$'�g�h��e )"#"��� m ")(��"j �#uj���u, '"mh����) %*�'u��#�, )"��&�!'���u 
��g!"*'"�%)!�� ��m��h�#� $'���j&!'�h��j j&!"�"j. 

�@QB8?CBBO HCLGH;5LCB8QB5P 8->@NB5E>G *'"�"��#� 4 '�m� �*'"�"�k *'"�&(% o�"�&$'�����i 
m� j&!"��)"u [15] % ��x�e j"��g�)���i. �#l ��"$" 6 $ *'"o� ¨'%�!% mj�x%��#� m 1 j# 3 %  !'�g&��#-
!&!'�m"#�e +#"'��%, 2,5 j# �"�� � 0,05 $ )�#���u )�'o"��!% !� ��)%o%��#� 24 $"� m� !&j*&'�!%'�  
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37 °�. ��(#l ��)%o%����l *'"o� &)(!'�$%��#� ��&!"�"j (15 j#), &)(!'�)!� *'"���#�m"���" g"!"-
j&!'�h��j j&!"�"j *'� 485 �j (Shimadzu UVmini-1240, Shimadzu Corp., Japan). 

�@QB8?CBBO RG5K8E@ KG-;55;L8BGQKGN HCE>;<->5;GN B8]>5+;5H<->GN *'"�"��#� j&!"�"j 
(&'�e��+ '"m�&�&�� m ¨'%�!"��+ &)(!'�)!�� �� �$�'�m"���"j% *"k���"j% (&'&�"���� ��x)��"i-
�'"�&�)" [16]. 

 
�CQ<FS>8>@ >8 5RL5N5;CBBO. �'"o� ¨'%�!% ���#�m%��#�(l 4 '�m� �*'"�"�k &)(*&'�j&�!% �� 

�j�(! m�#�x)"��+ ��g!"*'"�%)!��, '��&�� �&$��'"$&��m�"i �)!���"(!� !� o�"j�(% j�)'"g#"'�, �" 
m��!�� ")�(#u��!� �%$#&�"���.  

�&m%#�!�!� ��m��h&��l )"��&�!'���i m�#�x)"��+ ��g!"*'"�%)!�� *")�m�#�, �" ��e&g&)!��-
��x�j� ��l��#�(l ��'���!� �"(#��% �� 5 � 6, % l)�+, )'�j �("�����i j�)'""'$���mj��-�&(!'%)!"'�� 
o%#� m�(!"("���� )"jo�����l ��"+ )"��&�!'���e $#�%)"��!% !� o�"���. 
!k&, *�� h�( �"������l 
j�)'"o��+ ��� % ��'���!� m $#�%)"��!"j o%#" ��l�#&�" �"��!)"�& (!�j%#u����l o�"'&j&�����i 
*"'���l�" m ��'���!�j� �m m�(!"(%����lj #�x& $#�%)"��!%. ��$�#"j %(� ��'���!� ��l��#�(l m��h�" 
&g&)!����x�j� m� )"�!'"#�. �&m%#�!�!� *")�m��" �� '�(. 1. 
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\�	. 1. a�
�� ���H�����H
� ������������
� � ��G��������� ¡����
 �������L ��	���������,  
1–6 – ���
���� ��	�
��: 1 – ��������; 2 – �
���G�� �	�H
�H

, J������
� (2 J/�J); 3 – �
���G�� �	�H
�H

, 
J������
� (5 J/�J); 4 – �
���G�� �	�H
�H

, J������
� (10 J/�J) �� �
�������� 	�������M�; 5 – �
���G�� 

�	�H
�H

, J������
� (5 J/�J), G
�IQ\ (0,05 J/�J) �� �
�������� 	�������M�; 6 – �
���G�� �	�H
�H

, J������
� 
(10 J/�J) , G
�IQ\ (0,05 J/�J) �� �
�������� 	�������M� 

 

�&$��'"$&��m� n "���j m )#uh"��+ g&'j&�!�� % k�!!n��l#��"(!� j�)'""'$���mj��, !"j% �&$��-
'"$&��m�� �)!����(!� j"k& o%!� ��)"'�(!��� l) "��� m +�'�)!&'�(!�) �)!���"(!� j�)'""'$���mj��-
�&(!'%)!"'�� "'$���h��+ m�o'%��&��. ���#�m �&$��'"$&��m�"i �)!���"(!� �*'"�"�k &)(*&'�j&�!% 
��l���, �" *'�o#�m�" h&'&m 30 ���� *�(#l *"h�!)% &)(*&'�j&�!% (*"(!&'�$�#� ii j�)(�j�#��� 
m��h&��l. �& j"k�� *"l(��!� *�����&��lj �)!���"(!� j�)'""'$���mj��-�&(!'%)!"'��, l)� *'�(!"(%-
��#�(l �" %j"� m�o'%��&�"$" ¨'%�!% � *"h�#� �)!���" ��)"*�h%��!� o�"j�(% � %!�#�m%��!� 
m�o'%��&��l (��g!"*'"�%)!�) l) �k&'&#" �%$#&�u !� &�&'$�i. �m m��k&��lj )"��&�!'���i 
��g!"*'"�%)!�� �)!����(!� j�)'""'$���mj�� *"(!%*"�" mj&�x%n!�(l; �& m%j"�#&�" �&�"(!�!��(!u 
*"k����+ '&h"��� �#l i+ �)!���"$" '"(!% � k�!!n��l#��"(!�. �&m%#�!�!� �"(#��k&��l �&$��'"-
$&��m�"i �)!���"(!� *")�m��" ��   '�(. 2. 
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�'&!�j *�'�j&!'"j, m� l)�j ���#�m%���(l *'"�&( o�"'&j&�����i m�o'%��&�"$" ¨'%�!%, o%#� 
)�#�)�(!� j�)'""'$���mj��-�&(!'%)!"'�� �%$#&�"���� % �"(#��k%����+ m'�m)�+ ¨'%�!%. ���#�m%uh� 
'&m%#�!�!� j"k�� m'"o�!� ��(�"�"), �" )�#�)�(!� j�)'""'$���mj�� )"'&#u��#� m �&$��'"$&��m�"u 
�)!����(!u � h�(!)"�" �m m�#�x)"�"u )"��&�!'���nu ��g!"*'"�%)!�� % *'"o�+ ¨'%�!%. ��)'"o�"-
#"$�h�� �"(#��k&��l *")�m�#�, �" *'�o#�m�" h&'&m 40 ���� *�(#l *"h�!)% &)(*&'�j&�!% (*"(!&-
'�$�#�(l ��eo�#�x� )�#�)�(!� j�)'""'$���mj��-�&(!'%)!"'��, �" o%#" (*'�h��&�" i+��j �)!����j 
'"(!"j. 
 )���� �"(#��% )�#�)�(!� j�)'""'$���mj��-�&(!'%)!"'��, "("o#��" % ��'���!�+ 4–6, 
mj&�x%��#�(l, �"  *"�’lm��" �m m��h�"u %!�#�m���nu ��g!"��+ �%$#&�"����. 
 )"�!'"#��"j% 
��'���!� (*"(!&'�$�#"(� *"��#��& m'"(!���l )�#�)"(!� j�)'""'$���mj��-�&(!'%)!"'��. �& j"k�� 
*"l(��!� *"(!%*"��j *'�(!"(%����lj ��!"+!"��"i j�)'"g#"'�  �" %j"� m�o'%��&��l. �&m%#�!�!� 
j�)'"o�"#"$�h��+ �"(#��k&�� ���&�&�" %  !�o#���. 
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\�	. 2. c�J
���J������ ������
	�� � ���G�� ��G�������J� ¡�����  
����
J�� ���������
 ��	���������, 1–6 – ���
���� ��	�
��: 1 – ��������; 2 – �
���G�� �	�H
�H

,  

J������
� (2 J/�J) �� �
�������� 	�������M�; 3 – �
���G�� �	�H
�H

, J������
� (5 J/�J)  
�� �
�������� 	�������M�; 4 – �
���G�� �	�H
�H

, J������
� (10 J/�J) �� �
�������� 	�������M�;  

5 – �
���G�� �	�H
�H

, J������
� (5 J/�J), G
�IQ\ (0,05 J/�J) �� �
�������� 	�������M�; 6 – �
���G�� 
�	�H
�H

, J������
� (10 J/�J), G
�IQ\ (0,05 J/�J) �� �
�������� 	�������M� 

 
�G-;55;L8BGQK@-HCE>;<->5;@ N<LFCN5HBGN < +;5JCEG C-E+C;@KCB>< 

 
��#�)�(!� j�)'""'$���mj��-�&(!'%)!"'��, �

*/j#  	�'���! 

&)(*&'�j&�!% 

10 ���� 40 ���� 70 ���� 90 ���� 

1 ? 4,3×104 5,4×105 6,8×105 

2 3,2×105 1,2×107 1,1×107 9,6×106 

3 2,5×105 1,3×107 1,2×107 1,0×107 

4 2,8×105 1,1×107 1,1×107 9,5×106 

5 3,0×106 1,6×107 1,1×107 8,6×106 

6 2,9×106 1,5×107 1,0×107 9,0×106 

*�

 – )"#"��n%!�"'u��#��� "������. 
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�@EB5N-@. 	(!��"�#&�� &g&)!����(!� )"j*#&)(��+ j&!"��� "h��&��l m�o'%��&��+ ��g!"-
*'"�%)!�j� ¨'%�!�� �m ��)"'�(!���lj *'�'"��"i �("�����i j�)'""'$���mj��-�&(!'%)!"'�� ��g!"-
*'"�%)!��, $#�%)"��!% !� o�"���. �")�m��", �" *�� h�( m�(!"(%����l o�"��� '�m"j m $#�%)"��!�j� 
j�)'""'$���mj�-�&(!'%)!"'� m��!�� &g&)!���" %!�#�m%��!� �%$#&�"��� ��g!�: mj&�x&��l )"��&�!-
'���i ��g!"*'"�%)!�� �"(l$�%#" 70–80 % *"'���l�" m *"h�!)"��j m�o'%��&��lj. �"m'"o#&�� j&!"�� 
j"k%!� o%!� '&)"j&��"���� �#l ����"�#&��l "o’n)!��, m�o'%��&��+ ��g!"u !� ��g!"*'"�%)!�j�. 
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