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Vand Silica Bond
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 !"#$%&#'#( ) *+,#'- ."#/0"12 32 45#6+7 8 Vand silica bond

 8  *9:;  <= >?"1 4@9:5/A BC2D$2  E,F G6 HI";  J%;  K#L#6 %;

M II+@ 41 NO1 ) EP; 4&#Q%&1 *%R K1)%S1 BC2D$2 ) 4PT(

U IV2I د+;V%6 +C3 IV2"1 VI Vand silica bond

4PW:X *%R *3%( Y6 *9:; <= HZC) 

 4:P; 4PW:X *%R *3%( Y6 VI [overlay\ *+,#'- 40V)2 K]%( 

472+#,W7 *%R NO1 I+&',^ _OX2 

9:; <= *%R B`"- *2+; NO1 K]%( 

H9` "1+6 *%R BT; Ka? 472+#,W7 *%R NO1 K]%( 

*V%6 G1+Q ) 4b6 Gb,` NO1 K]%( 

 9:; <= %C 472+#,W7 NO1 G; cC9d EP; e%f72 K;%; g;2V >/A K]%( 

 <=+#T57 32 h- Vand silica bondVI I"?"1 *+,#'- ."#/0"12

 %;  .=  VI  I"?"1  e%W$  SIO2  )  HI2I  i#&b7  *+,#'-  c'#$  jC

 B:62) .%,#( ."#(2V9#R 9:C=+$ 32 iX%k I23= c#/'6 9#/6)V9#R

 NO1  )  EP;  VI  +C3  l2"]  I%mC2  >?"1  G6  9RI  41  4QJ)3"-

 U  9QI+@ 41

4Q2)V ) !2"d ) 4@9:5/A BC2D$2 

!2)I *%S7V2 ) *+Cn- o"LQ BR%6 8*9:; <= 

NO1 ) EP; 4&#Q%&1 N%fTb1 BC2D$2 

j5'? I%mC2 +;2+; VI !)%S1 ) 4Q9#1%`= <= %; V%@3%( 

4bC%( K1)%S1 BC2D$2 

GP#/#(J2 e)I"1 BC2D$2 

9C9` 4C%#'d *%R g#p1 ) 4C%#,#` I2"1 +;2+; VI !)%S1 

4@9` q,? ) r%5SQ2 BR%6 

V"7%1V= ) N2D'$ VI 4@IV"] I%mC2 !9^ 

2I3 sC *%R j,Q +;2+; VI K1)%S1 BC2D$2 

*+Cn- G;+F <%t ) *+Cn- u%vWQ2 K#X%] BC2D$2 

 *I%a:b#- wOP]2 _+t ) V%6 x"Q G; G?"7 %; Vand Proof SB

M II+@ 41 w"'T1 4$+f1 <= %; yUz %7 yUy K5/Q G; 8u+f1 *2+;

 {v( M c#:6 HI%1= 2V V%6 +C3 9C%; 29P;2 8 *2 GCJ GQ"@+R *2+?2 32 i5d

 N2Vo )  E|)V8  4;+A GQ"@+R 32  *V%^ )  c&p1 8  D#,7  9C%;  V%6  +C3

 4C2+?2 *%R3VI ip1 ) "1+6 *%aP,/d G#'6 M 9`%; H9#5/A K/(

 <o%? _"v( M I"` H9:6 O1%6 9C%; c0%( ) KT( EP; G; .9#(V %7

 M9#Q%(V x%5`2 K0%k G; ) HI+6 <"t+1 i1%6 V"v; O5d 9C%; 2V <=

 M9`%; H9` GP/` O1%6 ) GP`2I 45(%:1 *9:; GQ2I 9C%; 4$+f1 G(%1

 K]2I+- ) 2+?2 IV"1 NO1 +bd K1%TF %; >(%:P1 9C%; GQ2I 4P`VI

 i5d 4SC%dI M[+C3 e)9? };%v1\ II+@ <%TPQ2 8 3%#Q IV"1 {v( 4C%aQ

 4,#`9Q  )  *9#0"7  g;2V  >/A 472+#,W7  %C  9:;  <=  GCJ  *2+?2  32

 g;2V >/A ) G#0)2 +P(= .2":^ G; V"`)+; %; };%v1 [Vand L. A 2\

 +P(= GCJ G&#0%k VI H%~Q= ) I"` 41 H9#0%1 +�Q IV"1 {v( *)V +;

 ip1 G; G?"7 %; M II+@ 41 3%|= GC)V NO1 *2+?2 K(2 <"t+1 3":R

 Vand  V%�PQ2  IV"���1  *+;V%��6  x"Q  )  H9` GP]%( NO1 HI%LP(2

 VI ) HI+6 w"'T1 <= %; y U z %7 y U y K5/Q G; 2V silica bond

Mc#:6 41 HI%LP(2 NO1 K]%(

K$+@ H9C2 +C3 e)9? 32 .2"7 41 G(%1 *9:; GQ2I IV"1 VI

G(%1 *9:; GQ2I                         NO1 +bd
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 G?VI  ��  9C%;  g#p1  *%1I  id29k  V%6  *2+?2  !%~:R  VI

M9`%;  I2+~#PQ%(

 *"Pp1  u+�  Vand silica bond32  HI%LP(2  V%;  +R  32  i5d

 w"'T1 i1%6 V"t G; .= N%C"Pp1 %7 HI2I .%&7 O1%6 9C%; 2V .=

MII+@

Mc#:6 41 <%TPQ2 2V <= G;  Vand silica bond K5/Q 29P;2
 NO1 K]%( *2+;  e%�1 V"v;  M9:6 41 +##�7  V%�PQ2  IV"1 4@9:5/A ) *9:;  <= .2D#1 ) HI%LP(2  IV"1 ip1 G;  G?"7  %;  K5/Q EC2
 cP�] yUz G; 4�C)V *%R G�CJ VI ) H9` x)+�` yUy 32 K5/Q EC2 9QV2IV"�]+; *+Pb#; K#(%/k 32 G6 E�C+C3 *%R GCJ VI *9:; <=

MI"` 41 GP$+@ +�Q VI yU� %C yU� K5/Q EC2 472+#,W7 *%a7O1 *2+; J",W1 MII+@ 41

Mc#:6 41 <%TPQ2 2V .%,#( G; <= K5/Q 8<= G;  Vand silica bond K5/Q <%TPQ2 32 9W;
 NO1 K]%( NV"X VI e%�1 .2":^ G; MII+@ 41 <%TPQ2 H%@V%6 VI I"?"1 N%Q%&12 ) Gt";+1 V%6 x"Q G; G?"7 %; .%,#( G; <= K5/Q
 NO1 .9#`%- �)V G; *9:; <= GCJ *2+?2 NV"X VI ) K$+@ +�Q VI ��� 2V K5/Q EC2 .2"7 41 +/&#1 32 HI%LP(2 ) Y6 472+#,W7

MII+@ <%TPQ2 ��� 9C%; K5/Q EC2

 !+@"'#6 G; 4$+f1  Vand silica bond .3) V";D1 I9^ Mc#:6 41 K�2+d 2V .= i;%S1 I9^ 8G(%1 G; .%,#( K5/Q <%TPQ2 %; h�(
M9`%; 41 NO1 +P,#PQ%( jC *2+?2 *2+;

 *%R GCJ VI *9:; <= NO1 K]%( *2+; e%�1 V"t G; MII+@ 41 E##W7 V%�PQ2 IV"1 *+;V%6 x"Q G; G?"7 %; D#Q G(%1 G; .%,#( K5/Q
MII+@ 41 cP] yU� K5/Q G; 4C)V *%R GCJ VI ) H9` x)+` yUy 32 K5/Q EC2 EC+C3

MI"` 41 GP$+@ +�Q VI yU� K5/Q EC2 472+#,W7 *%a7O1 *2+; J",W1

�QV *+P/6%] 8qC%1 23"456 789

!"#$%&#'#( ) j#'C+62 .+C%P(2 2:+5;<;9 =+5>

y�� Kg/Lit 2-(#?$ @A,

� I)9k 2PH

 .29:5TC 32 V)I G; 23&'/BCD E+'"9

e%( jC %7 e= H9C2 gC2+` VI 23&'/BCD F/$

41+@"'#6 �� *%a:0%@ 23/GH =IJH

K/C3 g#p1 V29P()I 2:K;L$ MJ+A :N*+,

:GO F5#?P$ QB$ "RST

U5H &% )/9 =V'&' W,/X 5H &5R 1,&

FY$ M$5?Z "I<;ID5[ "4 3'A' =H \H"$ "I$ "H ]"N(^;R _J` "H *$()%+!"!#$%,'() !"#$ &'/0$
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.%,#( G; <= K5/Q

 .%,#( K5/Q

G(%1 G;

� G; y� G; yz G; y <= G; Vand Proof SB K5/Q

 "


