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DC;5-E@H5NKGEB@M 5FGL5CE>C;, E@B>CQ5N8B@M B8 5EB5NG TF5;8BLGH;@H< +G;5KCFG>5N5P 
-@EF5>@, +5FGC>@FCBLFG-5F*-9 >8 +,-+-R<>@FLGH;5-E@+C;5-E@H< R<N N@-5;@E>8B@M HFO 
TGKG?B5P K5H@]G-8JGP +5NC;TBG E-F8.  

D5-8Q8B5, �5 5FGL5CE>C; QH8>B@M TGKG?B5 QN’OQ<N8>@ES Q 8KGB5N8B5* +5NC;TBC* 
E-F8. )C +GH>NC;HICB5 QKGB5* >5+5L;8]GP +5NC;TBG >8 QB8?CBBOK@ NGFSB5P +5NC;TBCN5P 
CBC;LGP. �5H@]G-5N8B8 +5NC;TBO KGE>@>S ;8H@-8F5<>N5;*N8FSBG +C;5-E@HBG L;<+@ G 
T8;8->C;@Q<�>SEO QB8?B5 N@�5* LGH;5]5RBGE>* +5;GNBOB5 Q BCK5H@]G-5N8B5* >8 
8KGB5N8B5* +5NC;TBOK@. 

Peroxicontained oligoester has been synthesized on the basis of pyromellitic acid 
chloranhydride, polyethylene glycol-9, tret-bythyl hydroperoxide and was used for chemical 
modification of glass surface.  

It is shown, that oligoester is capable to bond with aminated glass surface. It has been 
confirmed by both surface topography variation and free surface energy changes. Modified 
surface of this kind contains radical forming peroxide groups and is characterized by 
considerably higher hydrophobisity than native or aminated glass surface. 

D5E>8B5N-8 +;5RFCK@. �%h�(�� ��(")� !&+�"#"$�i h�(!" ¨'%�!%u!�(l �� ��)"'�(!���� 
j�!&'��#�� m� (*&��g�h��j� *"�&'+�&��j� �#�(!��"(!lj�, !"j% j"��g�)���l *"�&'+�� !'�����e��+ 
j�!&'��#�� (�"$"��� '"m$#l��n!�(l l) "��� m "(�"���+ !&��&���e '"m��!)% *"#�j&'�"i +�j�i [1, 2]. 
�"'j%����l �� !�&'��+ *"�&'+�l+ )"��#&�!�" *'��&*#&��+ *"#�j&'��+ x�'�� (�"$"��� 
'"m$#l��u!� l) "��� m ��e*&'(*&)!����x�+ ��*'lj)�� (!�"'&��l ��m�e�% *"�&'+�� [3–5].  

 
�B8FGQ 5E>8BBGT H5EFGHICBS >8 +<RFG-8JGM. �&��� *&'(*&)!��� j"��g�)���i *"�&'+"��, 

m")'&j� ()#�, *"�'lm%u!� m ��)"'�(!���lj '���)�#���+ ������!"'��. �&e !�* j"��g�)���i n "���j m 
��e��)���x�+, e"j% *'�(�lh&�� "$#l��, (!�!!� !� *�!&�!� [6, 7]. �g&)!����j j&!"�"j j"��g�)���i 
*"�&'+"�� j"k& o%!� ��)"'�(!���l �#l j"��g�)���i $&!&'"g%�)��"��#���+ *&'")(��"�j�(��+ 
"#�$"&(!&'�� [8–10].  

�"'j%����l �� *"�&'+�� )"��#&�!�" *'��&*#&�"$" "#�$"&(!&'�"$" x�'% m '���"j�'��j '"m*"��#"j  
*&'")(����+ $'%* "���)"�"i *'�'"�� ��n mj"$% *'��&*#u��!� ��(!%*�� j"��g�)%uh� x�'�, l)� j�u!� % 
(�"nj% ()#��� j�)'"j"#&)%#� $��'"g�#���+ *"#�j&'��, *"#�(�+�'���� �o" j�)'"#���u$� *"#�j&'�� m� 
(*&���#���j� �#�(!��"(!lj�.  '"o"!� [11] (g"'j"���� *'��&*#&�� o�$�!"x�'"�� *"#�j&'�� (!'%)!%'�, �& 
l) *��)#����)% ��)"'�(!"�%��#� �j��"(�#���m"���% ()#l�% *"�&'+�u.  
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)GFS ;5R5>@. ��j�h�� j"��g�)���l �j��"(�#���m"���"i *"�&'+�� ()#� �"��j *&'")(��"-
�j�(��j "#�$"&(!&'"j !� ���h&��l (!'%)!%'� *'��&*#&�"$" ���"x�'% m� �"*"j"$"u j&!"��� 
�!"j�"-(�#"�"i j�)'"()"*�i !� )"�!�)!�"$" )%!� mj"h%����l. 

 
�-E+C;@KCB>8FSB8 ?8E>@B8. �&'")(��"�j�(��e "#�$"&(!&' g"'j%#� ('�(. 1) "�&'k%u!� m� 

!�)"u j&!"��)"u.  
 !'�$"'#"j% '&�)!"'�, nj��(!u 100 j#, (*"'l�k&�"j% j�x�#)"u, !&'j"j&!'"j � )'�*&#��"u 

#�e)"u, '"mh��lu!� 4,6 $ (0,014 j"#�) !&!'�+#"'��$��'��% *�'"j&#�!"�"i )�(#"!� � 15 j# o&m�"�-
�"$" ��+#"'&!��% � �"��u!� 1,26 $ (0,014 j"#�) ����-o%!�#$��'"(�*&'")(��%. �&�)��e�% (%j�x "+"-
#"�k%u!� �" 278 � � �"��u!� )'�*#lj� '"mh�� 1,1 $ (0,014 j"#�) *�'����% � 10 j# o&m�"��"$" 
��+#"'&!��%, (#��)%uh� m� !�j, �"o !&j*&'�!%'� �& *����j�#�(� ���& 278 �. �'� �)�m���e 
!&j*&'�!%'� *&'&j�x%u!� 1 $"�. �"��u!� 5,6 $ (0,014 j"#�) *"#�&!�#&�$#�)"#u-9 � m�"�% �"o��#l-
u!� *" )'�*#���+ '"mh��  2,2 $ (0,028 j"#�) *�'����% � 10 j# o&m�"��"$" ��+#"'&!��%. �&'&j�-
x%u!� �& 3 $"�, *"(!%*"�" *�����%uh� !&j*&'�!%'% �" 288–293 �. 	��g�#�!'"�%u!� "(�� 
�6�5N·�Cl. 	��$��lu!� '"mh����) � (%x�!� % ��)%%j�  0–2 jj '!. (!. *'� 313 � *'"!l$"j 3 $"�. 

�&'k%u!� 8,2 $ *'"�%)!% (81 %) % ��$#l�� k"�!%��!"i (j"#�. �.h. 193,1 j$ �
�/$ ('"m'.155,3 j$ 
�
�/$); �j�(! �)!���"$" )�(�u1,62% ('"m'.2,2%). �¸-(*&)!', (j-1:  � (�=
) � Ar-C(O)�l 1750; � 
(�=
) � &(!&'��+ $'%*�+ 1760; -

- 830; ����-o%!")(� $'%*� 848. 
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\�	. 1. I����	�����	��� ��J��	��� �� �	��� �����������J����� ����������� ��	����,  

IbT-9 �� ����-G����J��������	���.  n=9; m=3÷5 (I`b) 
 

B������H
 ������� 	���. �#l j"��g�)���i *"�&'+�� ()#� ø-�j��"*'"*�#(!'�&!")(�)(�#��"j 
(Merck Chemical Co.) ()#l�� *#�(!��)� m��%'u��#� % 0,2 % '"mh�� ø-�j��"*'"*�#(!'�&!")(�)(�#��% 
� j&!��"#� �� 24 $"�, )"��#&�!�" �&*'��&*#&��e (�#�� *"!�j mj���#� j&!��"#"j % �*�'�!� 
�")(#&!�. �� ��(!%*�"j% &!�*� �j��"���� ()#l�� *#�(!��)� m��%'u��#� % 1 % '"mh�� "#�$"&(!&'% � 
��")(��� �� 2 $"�. �&*'��&*#&��e �" *"�&'+�� "#�$"&(!&' mj���#� ��")(��"j % �*�'�!� �")(#&!�.  

 
	RL5N5;CBBO ;CQ<FS>8>GN. �"�&'+�u ()#� (*"h�!)% j"��g�)%��#� ø-�j��"*'"*�#(!'�&!")(�)(�-

#��"j, � *"!�j m� �j��"$'%*�j� �" *"�&'+�� *'��&*#u��#� �
� m$���" m ���&�&�"u (+&j"u ('�(. 2). 
e��������	���� ������������ ���������. 	�m��h&��l (%j�'�"i ��#��"i *"�&'+�&�"i &�&'$�i 

êS
 !� ii ()#��"��+ (���x��l-	��-�&'-	��#�(� – êS

LW, )�(#"!�"i – êS
-, "(�"��"i – êS

+ !� *"#l'�"i êS
AB) 

*'"�"��#� m� ���x��-	��-�&'-	��#�("��j )�(#"!�"-"(�"���j j&!"�"j [12, 13]. �#l ��"$" ��j�-
'u��#� )"�!�)!�� )%!� mj"h%����l *"�&'+��  !'�"j� '�����j� (�"�"u, ��e"�"j&!��"j !� 1,2-&!��-
��"#"j). ���h&��l *"�&'+�&�"i &�&'$�i '���� (Ùl) !� ii ()#��"��+: ���x��l-	��-�&'-	��#�(� (Ùl

LW), 
��ui(� )�(#"!�"i ()#��"�"i (Ùl

+)  !� ��ui(� "(�"��"i ()#��"�"i ���&�&�� % !�o#. 1. 
 

F�G��H
 1  
�B8?CBBO +5NC;TBCN5P CBC;LGP >8 PP E-F8H5N@T HFO H5EFGHI<N8B@T ;GH@B 

������ êl 
LW, j�/j êl 

+, j�/j êl 
-, j�/j êl , j�/j 

	"�� 21,8 25,5 25,5 72,8 
��e"�"j&!�� 50,8 0 0 50,8 
1,2-�!����"# 29,0 1,9 47,0 48 
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\�	. 2. C���� �������H� ������� 	��� �����	�����	��� ��J��	����� (I`b)  

 

���u��#� ()#��"�� *"�&'+�&�"i &�&'$�i m� j&!"�"j !'�"+ '���� '"m�’lm%����lj (�(!&j� 

!'�"+ '���l��: 

2
1

sl3
2

1
sl3

2
1LW

s
LW

l33l3

2
1

sl2
2

1
sl2

2
1LW

s
LW

l22l2

2
1

sl1
2

1
sl1

2
1LW

s
LW

l11l1

)(2)(2)(2)cos1(

)(2)(2)(2)cos1(

)(2)(2)(2)cos1(

����

����

����

������������

������������

������������

             (1) 

�& � – m��h&��l *"�&'+�&�"i &�&'$�i, � l)�e ��k��e ���&)( s ��#&k�!� �" *"�&'+�� !�&'�"$" !�#�, � 
���&)(� 1l, 2l, 3l – �" �"��, ��e"�"j&!��% !� 1,2-&!����"#%, ���*"����"; �1 –  )"�!�)!��e )%! 
mj"h%����l !�&'�"i *"�&'+�� �"�"u; �2 –  ��e"�"j&!��"j; �3 – &!�#&�$#�)"#&j.  

���h&��l *"#l'�"i ()#��"�"i ��#��"i *"�&'+�&�"i &�&'$�i '"m'�+"�%��#� m� '���l��lj (2):   
�� ���� ss

AB
s 2                   (2) 

�"m�’lm") '���l��l (3) ��n mj"$% ��m��h�!� (%j�'�% ��#��% *"�&'+�&�% &�&'$�u: 
AB

s
LW

ss �����                                                           (3) 
 !�o#. 2 ���&�&�� m��h&��l )"�!�)!��+ )%!�� mj"h%����l !� ()#��"��+ ��#��"i *"�&'+�&�"i 

&�&'$�i �&j"��g�)"���"i !� j"��g�)"���"i ()#l�"i *"�&'+��. ª) o�h�j" m !�o#. 2, �j��%����l 
*"�&'+�� ()#� �&�" mj&�x%n ii $��'"g�#���(!� � (%j�'�% ��#��% *"�&'+�&�% &�&'$�u. �"��#�x� 
j"��g�)���l �j��"���"i *"�&'+�� ()#� �&�& �" m��h�"$" m'"(!���l $��'"g"o�"(!� *"�&'+�� !� 
mj&�x&��l *"#l'�"i ()#��"�"i ��#��"i *"�&'+�&�"i &�&'$�i (�s

AB). 
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F�G��H
 2 
�B8?CBBO -5B>8->B@T -<>GN QK5?<N8BBO  

>8 NCF@?@B NGFSB5P +5NC;TBCN5P CBC;LGP E-FOB@T +5NC;T5BS 

�"�!�)!��e )%! mj"h%����l, $'�� 
���h&��l ��#��"i *"�&'+�&�"i &�&'$�i, j�/j 

�"�&'+�l 
H2
 ��2I2 �2�4(OH)2 êS

LW êS
- êS

+ êS
AB êS 

�)#" 21±3 30±1,5 35±2 44,1 69,7 0,3 9,3 53,4 
�j��"���& ()#" 64,8±3 38±3 40,5±2 40,6 16,3 0,2 2,8 43,4 

�j��"���& ()#" m 
*'��&*#&��j 
x�'"j �
� 

73±3 20±3 45±2 47,7 8,9 0,04 0,38 48.1 

 
c�	��L���
 ����J���� ���������. �"*"$'�g�u *"�&'+"�� j"��g�)"���"$" � �&j"��g�)"-

���"$" ()#� �"(#��k%��#� m� �"*"j"$"u �!"j�"-(�#"�"i j�)'"()"*�i m ��)"'�(!���lj *'�#��% “CP 
Park Scientific Instruments” ()"�!�)!��e j&!"�), �%* Si3N4 m� m��h�e��+ %j"� � *%#�(���e�"-
(�#"�"j% '&k�j�, �� *#"�� m�j�'% 0,5�0,5 j)j2. �� '�(. 3 ���&�&�" !"*"$'�g�i *"�&'+"�� �j��"-
���"$" ()#� !� �j��"���"$" ()#� m *'��&*#&��j x�'"j �
�.  

 

 
\�	. 3. F���J���� ��������� ��������� �� ������J�> ������-	������ ����	����: ��������J� 	��� (�)  

�� ��������J� 	��� � ���M������� ����� I`b (G) 
 

	�'!" ���m��h�!�, �" *"�&'+�l �j��"���"$" ()#� !� *"�&'+�l �j��"���"$" ()#� m *'��&*#&-
��j ���"x�'"j �
� �(!"!�" ���'�m�lu!�(l m� (�"nu (!'%)!%'"u, !�) RMS ((&'&���"-)���'�!�h�� 
x"'(!)�(!�) *"�&'+�� �j��"���"$" ()#� (!��"��!� 0,7 �j, � RMS *"�&'+�� �j��"���"$" ()#� m 
*'��&*#&��j x�'"j �
� – 15,5 �j. �'�j !"$", *�� h�( j"��g�)���i *"�&'+�� ���"x�'"j �
� 
m��h�" m'"(!�u!� �&#�h��� j�)(�j�#��"$" !� (&'&���"$" *&'&*��% ��("! �� *"�&'+��. ��)(�-
j�#���e *&'&*�� ��("! j"��g�)"���"i *"�&'+�� (!��"��!� 70,3 �j, � �j��"���"$" ()#� – 3,1 �j.  

 
�@EB5N-@. 	*&'x& m��e(�&�" +�j�h�% j"��g�)���u *"�&'+�� ()#� "#�$"&(!&'"j m *&'")(��-

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

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

 

)* ;5R5>< ]GB8BE5N5 +GH>;@K8B5 &C;I8NB@K ]5BH5K ]<BH8KCB>8FSB@T H5EFGHICBS 
�-;8PB@ (&((&), L;8B> D;CQ@HCB>8 �-;8PB@ HFO +GH>;@K-@ B8<-5N@T H5EFGHICBS K5F5H@T 
<?CB@T GP/F27/0070. 
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