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! !"12-+3./*+1$!
! !4$51*/*+1$!$!(#&66*5(&/*+1$!
! !7$%&'$!*+1*(+!
! 7$%&'$!(+8&#$12$!!

! 7$%&'$!'$2&##*(+!
! 7$%&'*!6$(+13&-*+!
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! "12-+3./*+1$!
!  91$-%*&!$!62&:*#*2;!
!  <.+#+!3$%#*!$#$=-+1*!3*!8&#$1/&!
!  <$%+#&!3$##’+=$=+!
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>2&:*#*2&’?!&2+'*!$!'+#$(+#$!
"#$%&'()*+#*(,&-.,/*#0*0.(1,.*10.*2&2(.03.*4&,5.(.*

2&'.5/0(/*+.*.(&5#*2/56'#%#*

7/''.*,/.'()*8'#*.(&5#*+/8'#*/'/5/09*%/,%.0&*+#*
%&56'/(.,/*#'*'&,&*812%#&*+#*-.'/03.*6/,*,.88#108/,/*10.*

5.88#&,/*2(.:#'#()*

>+#+!*!%&6!*1$-@!3$##’+=&8+!%-.AA+!6+1+!A-$6$1@!*1!
1&2.-&!(+'$!%&6!'+1+&2+'*(*!!

;'#*.(&5#*2#*(,&-.0&*%&5:#0.9*(,.*'&,&*#0*5&'/%&'/*&*%&56&29*#&0#%#*
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</*5&'/%&'/*2&0&*%&5:#0.3#&0#*+#*.'5/0&*+1/*
.(&5#*181.'#*&*+#-/,2#*(,.*'&,&*'/8.9*+.*4&,3/*+#*

#0(/,.3#&0/*+/=/*'/8.5#*%>#5#%#*

?@ABC*

D&,3/*+#*0.(1,.*/'/=,&2(.9%.*%>/*2#*
#02(.1,.0&*(,.*8'#*.(&5#*+/''/*5&'/%&'/*/*
%>/*%&#0-&'8&0&*8'#*/'/=,&0#*+#*-.'/03.*

;'#*.(&5#*2&0&*'/8.9*.*%.12.*+#*#0(/,.3#&0#*
/'/=,&2(.9%>/E*
• *F=,.G-/*(,.*#&0#*+#*%.,#%.*&66&2(.*
• *F=,.G-/*(,.*/'/=,&0#*/*01%'/&*+#*.(&5#*
+#-/,2#*
• *H/61'2#-/*(,.*/'/=,&0#*+#*.(&5#*+#-/,2#*
• *H/61'2#-/*(,.*01%'/#*+#*.(&5#*+#-/,2#*
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I*

7&!-$%+#&!3$##’+=$=+!
B80#*.(&5&*(/0+/*.*%&02/81#,/*'.*%&0J81,.3#&0/*
/'/=,&0#%.*/2(/,0.*.*&=&*/'/=,&0#*K+1/*0/'*%.2&*
+/''’/'#&L*96#%.*+/#*8.2*0&:#'#*%>/*%&,,#26&0+/*.''.*

2#(1.3#&0/*+#*5.22#5.*2(.:#'#()**

D&,5.3#&0/*+#*'/8.5#*%&0*.'(,#*.(&5#*

7’$#$'$12+!2$13$!&!6+'*%#*&-$!&#!
%&6!1+:*#$!A*B!8*(*1+!
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! 4$51*/*+1$!$!(#&66*5(&/*+1$!3$*!
#$%&'*!()*'*(*!

C!!4$51*/*+1$!

!  D+-/&!3*!#$%&'$!
!  ,+1($=+!3*!$#$=-+1$%&@8*2;!
!  ,#&66*5(&/*+1$!
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"!#$%&'*!()*'*(*!
4$51*/*+1$!
</*10#&0#*(,.*.(&5#*#0*%1#*#0(/,-/08&0&*4&,3/*
.=,.G-/*+#*0.(1,.*/'/=,#%.*(,.*/'/=,&0#*+#*
-.'/03.*+#*10*.(&5&*/*01%'/&*+/''’.'(,&*

E#*!$#$=-+1*!(+*18+#@!6+1+!%#*!$#$=-+1*!3*!8&#$1/&!
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7&!F+-/&!3$*!#$%&'*!()*'*(*!

•  <’#0(/02#()*+/''/*4&,3/*%&#0-&'(/*0/#*'/8.5#*(,.*.(&5#*
M*/26,/22.*+.''.*'/88/*+#*N&1'&5:*

"&-/E**
–  OP*/*O@*2&0&*'/*%.,#%>/*+/''/*6.,9%/''/*K#0*N&1'&5:L*
–  +*M*'.*+#2(.03.*(,.*'/*6.,9%/''/*%.,#%>/*
–  Q*M*10.*%&2(.0(/*%>/*+#6/0+/*+.'*96&*+#*5/33&*%>/*2#*
#0(/,6&0/*(,.*'/*6.,9%/''/*

•  <.*4&,3.*61R*/22/,/*.=,.G-.*&*,/61'2#-.*
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PS*

91$-%*&!A+2$1/*&#$!*1!F.1/*+1$!
3$##&!3*62&1/&!*12$-&2+'*(&!

0 

Ep 

d dl 

H H 

H H 

dl!G!3*62&1/&!'$3*&!3*!#$%&'$!

91$-%*&!3*!
3*66+(*&/*+1$!3$#!
#$%&'$!
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9#$=-+1$%&@8*2;!

****"!'$2&##*!6+1+!'$1+!$#$=-+1$%&@8*!3$*!1+1C'$2&##*!

T#21,.*'.*%.6.%#()*+#*10*/'/5/0(&*+#*.=,.,,/*21*
+#*2U*8'#*/'/=,&0#*+#*'/8.5/*
V*10*6.,.5/(,&*/56#,#%&E**2/%&0+&*W.1'#08*2#*
&G/0/*+.*5#21,/*26/,#5/0(.'#*+#*.$0#()*
/'/=,&0#%.*/+*/0/,8#.*+#*#&0#33.3#&0/*

/0/,8#.*0/%/22.,#.*6/,*
.''&0(.0.,/*10*/'/=,&0/*

".'*-.'&,/*+/''’/'/=,&0/8.9-#()*+#6/0+/*#'*96&*
+#*'/8.5/*%>/*2#*4&,5.*

/0/,8#.*'#:/,.(.*O1.0+&*2#*
.%O1#2(.*10*/'/=,&0/*
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,#&66*5(&/*+1$!3$*!#$%&'*!()*'*(*!

7$%&'$!()*'*(+!7$%&'$!A-*'&-*+!
7$%&'$!

6$(+13&-*+!

! *XY*#'*'/8.5/*,/26&02.:#'/*
+/''/*2(,1=1,/*5/(.''#%>/Z*+/#*
%&56&29*#&0#%#Z*/*+/#*%&56&29*
%&-.'/09*K5&'/%&'/L*/+*M*O1#0+#*
,/'.9-&*.''.*%&56&2#3#&0/*+/''/*
2&2(.03/*
! XY*+&-1(&*.''/*#0(/,.3#&0#*(,.*
8'#*/'/=,&0#*+/'*812%#&*6#[*
/2(/,0&*K/'/=,&0#*+#*-.'/03.L*

!  M*10*'/8.5/*%>/*0&0*
5&+#J%.*'.*%&56&2#3#&0/*
+/''/*2&2(.03/*

!  *M*%.,.=/,#29%&*+/#*2&'#*
%&56&29*%&-.'/09*

!  2#*2(.:#'#2%/*(,.*'/*5&'/%&'/*
/+*M*,/26&02.:#'/*+/''&*2(.(&*
+#*.88,/8.3#&0/*/*+/''.*
2&'1:#'#()*+/''/*2&2(.03/*
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7$%&'$!A-*'&-*+!
"+1*(+!
,+8&#$12$!
0$2&##*(+!

7$%&'$!6$(+13&-*+!
7$%&'$!3*A+#+C3*A+#+!
D+-/$!3*!7+13+1!
7$%&'$!&!*3-+%$1+!

H>>9<IJK"HL9!

</8.5/*#&0#%&*/*%&-.'/0(/*+#\/,#2%&0&*6/,*#'*5/%%.0#25&*
.=,.-/,2&*#'*O1.'/*8'#*.(&5#*%>/*2#*'/8.0&*,.88#108&0&*'.*2(.:#'#()**

7$%&'$!*+1*(+?!2-&6F$-*'$12+!3*!$#$=-+1*!!

7$%&'$!(+8&#$12$?!(+13*8*6*+1$!3*!$#$=-+1*!!
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! "#!#$%&'$!*+1*(+!

! 0$((&1*6'*!3*!F+-'&/*+1$!$!6A$(*$!
(+*18+#2$!

!  96$'A*!
!  >2-.=.-$!$!(+'A+-2&'$12+!3$*!
(+'A+6@!*+1*(*!
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D+-'&/*+1$!3$#!#$%&'$!*+1*(+!

•  ;'#*#&0#*+#*%.,#%.*&66&2(.*2#*4&,5.0&*6&#%>U*%#*2&0&*/'/5/09*
%>/*>.00&*10.*4&,922#5.*(/0+/03.*.*6/,+/,/*/'/=,&0#*/+*.'(,#*
.+*.%O1#2(.,0/*

•  7/''.*4&,5.3#&0/*+/'*'/8.5/*#&0#%&*M*%&#0-&'(&*10&*2%.5:#&*+#*
/'/=,&0#*

"1/*.(&5#*6,/2/0(.0&*+#\/,/03.*+#*/'/=,&0/8.9-#()*!/*]*PZ^**

A#*4&,5.*10.*%&66#.*+#*#&0#*+#*2/80&*&66&2(&*%>/*2#*
.=,.88&0&*,/%#6,&%.5/0(/*

7&!F+-/&!()$!@$1*!.1*@!2&#*!*+1*!*1!'+3+!62&:*#$!6*!
3*($!#$%&'$!*+1*(+!

H>>9<IJK"HL"!
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>A$(*$!(+'.1$'$12$!(+*18+#2$!1$##&!
F+-'&/*+1$!3$#!#$%&'$!*+1*(+!

09MJ77"! LHL!09MJ77"!

! ?.00&*:.22.*/0/,8#.*+#*
#&0#33.3#&0/*
! _/0+&0&*.*%/+/,/*/'/=,&0#*
! ̀ *5/(.''#*.'%.'#0#*%/+&0&*
5&'(&*4.%#'5/0(/*10*
/'/=,&0/*6/,*%&02/81#,/*10&*
2(.(&*+#*-.'/03.*%&56'/(&*

! ?.00&*/'/-.(.*.$0#()*
/'/=,&0#%.*
! _/0+&0&*.+*.%O1#2(.,/*/'/=,&0#*
! ;'#*.'&8/0#*5&2(,.0&*10’/'/-.(.*
(/0+/03.*.+*.%O1#2(.,/*10*
/'/=,&0/*6/,*%&02/81#,/*10&*
2(.(&*+#*-.'/03.*%&56'/(&**

M$13+1+!&!3*8$12&-$!(&@+1*!
M$13+1+!&!3*8$12&-$!&1*+1*!
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Pa*

+ 

96$'A*!3*!(&@+1*!

Na Na 

Li Li 

+ 

#2&/'/=,&0#%&*%&0*#'*0/&0*

#2&/'/=,&0#%&*%&0*'’/'#&*

7.*b*X`*"*7.b*b*P/!*

<#*b*X`*"*<#b*b*P/!*
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Pc*

Cl Cl- 

#2&/'/=,&0#%&*%&0*'’.,8&*

N'*b*P/!*"*N'!*b*FX*

96$'A*!3*!&1*+1*!
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96$'A*!3*!F+-'&/*+1$!3*!#$%&'*!*+1*(*!
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@S*

"!(+'A+6@!*+1*(*!
N6+62&1/$!*+1*()$O!

•  A&0&*2&'#+#*%,#2(.''#0#*
•  A&0&*%&29(1#9*+.*10.*2/O1/03.*K,/9%&'&L*
(,#+#5/02#&0.'/*/*&,+#0.(&*+#*%.9&0#*/*.0#&0#*%>/*
2#*+#26&08&0&*#0*5&+&*+.*.001''.,/*'/*%.,#%>/*
&66&2(/*K#'*%&56&2(&*M*0/1(,&L*

•  <.*4&,51'.*+#*10*2.'/*0&0*#0+#%.*10.*5&'/%&'.*5.*
2&'&*#'*,.66&,(&*015/,#%&*+/''/*26/%#/*%>#5#%>/*
0/'*%,#2(.''&*

- - 

- - 

- 

+ 

+ + 

+ 

+ 
+ + 

+ 

+ + 

+ + 

- 
- - 

NaCl 
rapporto 1:1 
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@P*

,&-&=$-*6@()$!3$*!(+'A+6@!*+1*(*!
!  >+1+!6+#*3*!&!2$'A$-&2.-&!&':*$12$!
!  P&11+!&#2$!2$'A$-&2.-$!3*!F.6*+1$!
!  >*!A-$6$12&1+!*1!F+-'$!(-*62&##*1$!-$%+#&-*!$!%$+'$2-*(&'$12$!

:$1!3$51*2$!
!  ,+13.(+1+!#&!(+--$12$!6+#+!*1!F+-'&!#*Q.*3&!NF.6*O!+!*1!6+#./*+1$!
!  "1!F+-'&!6+#*3&!1+1!(+13.(+1+!
!  <*6A+13+1+!&##$!2$16*+1*!*1!'+3+!F-&%*#$!&!8+#2$!-+'A$13+6*!(+1!

A*&1*!3*!6F&#3&'$12+!
! R.&6*!2.S!6*!6(*+#%+1+!:$1$!*1!&(Q.&!$!*1!&#2-*!6+#8$1@!A+#&-*!

M*A*()$!F+-'$!(-*62&##*1$!
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"#!#$%&'$!*+1*(+!T!.1!#$%&'$!
'+#2+!F+-2$!!

`0*4&,5.*2&'#+.*0&0*%&0+1%&0&*6&#%>U*8'#*#&0#*0&0*2&0&*'#:/,#*
+#*51&-/,2#Z*2&0&*-#0%&'.9*0/'*,/9%&'&*+.'*'/8.5/*#&0#%&*

H66$-8&/*+1*!

N&,,/0(/*d*6.22.88#&*+#*/'/=,&0*!!

R.$6@!'&2$-*&#*!6+1+!3$1+'*1&@!(+13.=+-*!3*!6$(+13&!6A$(*$!

A$-!&=&((&-#+!$!3*62-.%%$-#+!
6+1+!-*()*$62$!&#2$!2$'A$-&2.-$!

$!F+-/$!3$F+-'&1@!$#$8&2$!

J#2$!2$'A$-&2.-$!3*!F.6*+1$!
$!(+'A+-2&'$12+!F-&%*#$!

8'#*#&0#*2&0&*'#:/,#*+#*51&-/,2#*/*8.,.092%&0&*10*e122&*+#*
%.,#%>/*/*O1#0+#*#'*6.22.88#&*+/''.*%&,,/0(/*2&'&*#0*4&,5.*
412.*&*+#2%#&'(.*#0*10*2&'-/0(/*
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@f*

D-&%*#*2;!$!A*&1*!3*!6F&#3&'$12+!

</*(/02#&0#*0/'*5.(/,#.'/*6,&-&%.0&*+/4&,5.3#&0#*%>/*
#0%,/5/0(.0&*'/*,/61'2#&0#*%.21.'#*&*21*6#.0#*,/8&'.,#*

`*2&'#+#*#&0#%#*2#*,&56&0&*#0*5&+&*4,.8#'/*2/%&0+&*6#.0#*+#*
24.'+.5/0(&*

U! C!

C!

C! U!

U!

U!

C!

C!

U! U!C!
U! C!

C!

C! U!

U!

U!

C!

C!

U! U!C!

W#.0#*+#*24.'+.5/0(&*

(/02#&0#*
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@C*

>+#.:*#*2;!*1!&(Q.&!

! T&'9*%&56&29*#&0#%#*2#*2%#&'8&0&*#0*.%O1.*&*#0*2&'-/09*
6&'.,#*

! V*6,.9%.5/0(/*#56&22#:#'/*%>/*#*%&56&29*#&0#%#*2#*
2%#&'8.0&*#0*2&'-/09*0&0*6&'.,#*

! <’.%O1.Z*4&,5.(.*+.*10.*5&'/%&'.*6&'.,/Z*61R*
#0(.%%.,/*#'*,/9%&'&*#&0#%&*/*+#2(,188/,'&*6/0/(,.0+&-#*
+/0(,&*/*2/6.,.0+&*#*%.9&0#*+.8'#*.0#&0#*

! F'%10#*A.'#*>.00&*10*,/9%&'&*%&2g*,&:12(&*%>/*0&0*
6&22&0&*/22/,/*24.'+.9*+.''’.3#&0/*+/''’.%O1.*
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! "#!#$%&'$!(+8&#$12$!

!  4$51*/*+1$!
!  ,#&66*5(&/*+1$!
!  7$%&'*!'.#@A#*!

!  >+62&1/$!(+1!#$%&'*!(+8&#$1@!
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@I*

"#!#$%&'$!(+8&#$12$!

V*'.*4&,3.*+#*.=,.3#&0/*(,.*+1/*.(&5#*+&-1(.*.*10.*%&66#.*+#*
/'/=,&0#*%&0+#-#2.*

</*%&66#/*/'/=,&0#%>/*2&0&*%>#.5.(/*+&66#/G*+#*'/8.5/*/+*
#0*/22#*%#.2%10*.(&5&*4&,0#2%/*10*/'/=,&0/*

N.,.=/,#29%>/*
! N#.2%10*.(&5&*5/=/*#0*%&56.,(/%#6.3#&0/*10*2#08&'/=&*
! W/,*4&,5.,/*P*'/8.5/*%#*-&8'#&0&*@*/'/=,&0#*
! V*10*'/8.5/*5&'(&*4&,(/*
! V*10*'/8.5/*4&,(/5/0(/*+#,/3#&0.'/*
! W1R*/22/,/*,.66,/2/0(.(&*%&0*10*(,.G0&*

**D*D**
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V.-+E*8'#*/'/=,&0#*6,&-/08&0&*+.*(1G*/**+1/*8'#**
.(&5#*/*'.*%&0+#-#2#&0/*61R*/22/,/*10#4&,5/**

V+#&-$E**8'#*/'/=,&0#*6,&-/08&0&*6,/-.'/0(/5/0(/*+.*
10&*+/#*+1/*.(&5#*

4&@8+E*2/*8'#*/'/=,&0#*6,&-/08&0&*2&'&*+.*10*
.(&5&h*'Y.(&5&*%>/*5/=/*.*+#26&2#3#&0/*8'#*/'/=,&0#*
2#*+#%/*+&0.(&,/*/*'Y.'(,&*.%%/=&,/*

,#&66*5(&/*+1$!
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@c*

I&#.2&-$!*#!@A+!3*!#$%&'$!

S* PZ^*

</8.5/*%&-.'/0(/*61,&*

</8.5/*
N&-.'/0(/*
6&'.,/*

</8.5/*
#&0#%&*

W/,*-.'1(.,/*'.*6&'.,#()*+#*10*'/8.5/*2#*%.'%&'.*'.*
+#\/,/03.*+#*/'/=,&0/8.9-#()*K!/L  +/8'#*
.(&5#*#56/80.9*0/'*'/8.5/E***

Pi  *8'#*.(&5#*2&0&*181.'#***!/*d*S*/*#'*'/8.5/*M*
%&-.'/0(/*61,&Z**

2.  !/*j*S*'/8.5/*%&-.'/0(/*.6&'.,/*

3.   0 k !/**l*PZ^*'/8.5/*%&-.'/0(/*6&'.,/*

Virt&l-Comm.5.2014.5

ISSN: 2279-8773



@^*

7$%&'*!(+8&#$1@!A+#&-*!

•  m1.0+&*8'#*.(&5#*%&#0-&'9*>.00&*+#\/,/09**-.'&,#*+#*
/'/=,&0/8.9-#()*

•  `*@*/'/=,&0#*2&0&*2:#'.0%#.9*-/,2&*'’.(&5&*6#[*
/'/=,&0/8.9-&*
–  A&0&*.=,.G*%&0*6#[*4&,3.*-/,2&*'’.(&5&*6#[*
/'/=,&0/8.9-&*

–  A#*(,&-.0&*6/,*10*(/56&*5.88#&,/*21''’.(&5&*6#[*
/'/=,&0/8.9-&*

–  <.*+#26&2#3#&0/*+/8'#*/'/=,&0#*0&0*M*2#55/(,#%.*

N'* ?*
"!* "b*
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fS*

"#!#$%&'$!3&@8+!

•  N&0(,&''.0+&*'/*-.'/03/*+#*5&'9*/'/5/09*0&0!5/(.''#%#*2.'(.*
.8'#*&%%>#*#'*4.=&*%>/*2&0&*#0+#%.(/*6#[*+#*10.*-.'/03.*

–  n.'/03.*7*d*WZ*o*
–  n.'/03.*N'*d*XZ*fZ*oZ*a*
–  n.'/03.*A*d*YZ*CZ*I*

•  A&'&*'/*-.'/03/*#0*,&22&*2&0&*%&02#+/,.(/*6,#0%#6.'#*/*2&0&*
'/8.(/*.'*0p*+#*/'/=,&0#*26.#.9*+/''&*2(,.(&*+#*-.'/03.*

•  </*.'(,/*2&0&*+&-1(/*.''’19'#33&*+/#*+&66#/G*/'/=,&0#%#*
6,/2/09*0/''’1'95&*2(,.(&*/'/=,&0#%&*

3:Cl:5 

: 

1. 
7 

2
.N.

3 

: 
1. 

5 
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fP*

7$%&'*!'.#@A#*!

•  m1.0+&*%’M*6#[*+#*10*2#08&'/=&*21*10*.(&5&*
O1/2(&*61R*4&,5.,/*6#[*+#*10*'/8.5/*%&-.'/0(/*

•  A/*(1G*/*+1/*8'#*.(&5#*>.00&*6#[*+#*10*
2#08&'/=&*2#*6&22&0&*4&,5.,/*'/8.5#*51'96'#*
K+&66#*&*(,#6'#L*

BE* EB* ENE* EB*BE*
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f@*

>+62&1/$!(+1!#$%&'*!(+8&#$1@!

</*2&2(.03/*#0*%1#*%&56.,/*#'*'/8.5/*%&-.'/0(/*
2&0&*21++#-#2/*#0*(,/*96&'&8#/*

>+62&1/$!
'+#$(+#&-*!

>+62&1/$!
'&(-+'+#$(+#&-*!

>+62&1/$!
(+8&#$1@!
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ff*

>+62&1/$!'+#$(+#&-*!

•  A&0&*4&,5.(/*+.*5&'/%&'/*,/'.9-.5/0(/*6#%%&'/Z*
6&%>#*.(&5#Z*'/8.9*(,.*'&,&*2&'&*+.*'/8.5#*
%&-.'/09*

•  W&22&0&*/22/,/*2&'#+/Z*'#O1#+/*&*./,#4&,5#*
•  X2/56#*96#%#*2&0&E*'&*#&+#&*K`@LZ*'’.%O1.*K?@BLZ*#'*
5/(.0&*KN?CLZ*'&*3&'4&*KAcLZ*#'*%'&,&*KN'@L*

•  7&0*2&0&*5&'(&*+1,/*/*2#*24.'+.0&*4.%#'5/0(/*
KO1.0+&*2&0&*2&'#+/L*

•  ?.00&*6109*+#*412#&0/*/*+#*/:&''#3#&0/*:.22#h*(1=/*
'/*2&2(.03/*8.22&2/*2&0&*+/''/*2&2(.03/*
5&'/%&'.,#*
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fC*

>+62&1/$!'&(-+'+#$(+#&-*!

•  A&0&*4&,5.(/*+.*.88,/8.3#&0#*+#*5&'922#5#*
.(&5#*'/8.9*(,.*'&,&*+.*'/8.5#*%&-.'/09*

•  X2/56#*96#%#*2&0&E*6,&(/#0/Z*"7FZ*.5#+#Z*
5.(/,#/*6'.29%>/*
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fo*

>+#*3*!(+8&#$1@!
•  A&0&*4&,5.9*+.*10.*,/(/*(,#+#5/02#&0.'/*
5&'(&*/2(/2.*+#*.(&5#*'/8.9*+.*10*,/9%&'&*+#*
'/8.5#*%&-.'/09*

•  <.*2(,1=1,.*M*.'(.5/0(/*&,+#0.(.*/*,#8#+.*/+*M*
+#*96&*%,#2(.''#0&*

!*9#$8&@!A.1@!3*!F.6*+1$!
C!9#$8&2&!3.-$//&!
C!"16+#.:*#*2;!*1!&(Q.&!
C!J66$1/&!3*!(+13./*+1$!3*!(&#+-$!
$!3*!$#$=-*(*2;!A$-!$Z$=+!3$##&!
#+(&#*//&/*+1$!3$%#*!$#$=-+1*!

X2/56#*2&0&*#'*O1.,3&*/*#'*+#.5.0(/*
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! "#!#$%&'$!'$2&##*(+!

!  4$51*/*+1$!$!F+-'&/*+1$!

!  V-+A-*$2;!3$*!'$2&##*!
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(1G*8'#*.(&5#*+#*10*5/(.''&*5/=&0&*#0*%&510/*8'#*
/'/=,&0#*6#[*/2(/,0#*%>/*%/5/0(.0&*(,.*+#*'&,&*8'#*#&0#*

6&2#9-#*,#21'(.09*

7$%&'$!'$2&##*(+!

"!'$2&##*!*1!%$1$-$!
6+1+!6+#*3*!&3!&#2+!
A.12+!3*!F.6*+1$!

M*A*(&!62-.=.-&!3*!.1!'$2&##+!!
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fc*

D+-'&/*+1$!3$#!#$%&'$!'$2&##*(+!

•  W,/0+#.5&*%&5/*/2/56#&*#'*2&+#&*K7.L*
•  `'*2&+#&*M*10*5/(.''&*%>/*>.*10*/'/=,&0/*#0*/%%/22&*
%>/*6/,+/*%&0*8,.0+/*4.%#'#()*4&,5.0+&*%.9&0#*7.b*

•  _.09*.(&5#*#02#/5/*4&,5/,.00&*10*.88,/8.(&*+#*
5&'922#5#*%.9&0#*+#26&29*#0*5&+&*&,+#0.(&Z*
6,.9%.5/0(/*%,#2(.''#0&*

•  q0.*01-&'.*+#*/'/=,&0#*2#*+#26/,+/,)*21*(1=&*#'*2&'#+&*
%>/*2.,.00&*5/22#*#0*%&510/Z*%&0+#-#2#*+.*(1G*#*
%.9&0#**

Na Na+ 

e- 
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f^*

[1!'+3$##+!A#&.6*:*#$!

•  <.*01:/*+#*/'/=,&0#*4103#&0.*+.*“%&''.0(/”*6/,*#*
%.9&0#*5/(.''#%#*

•  m1/29*1'95#*0&0*,#12%#,/::/,&*.*5.0(/0/,2#*
#02#/5/*6&#%>U*>.00&*(1G*'.*2(/22.*%.,#%.*/*2#*
,/26#08/,/::/,&*

Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ 

Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ 

Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ 

Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ 

Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ 

e- 

e- 

e- 

e- 

e- 

e- 

e- 

e- 

e- 

e- 

e- e- 
e- e- 

e- 
e- 

e- 

e- 

e- e- 

e- 

e- 

e- 

e- 

e- 

e- 

e- e- 
e- e- 

e- 
e- 

e- 

e- 

e- 

e- e- e- 

e- 

e- 

e- e- 

e- 

e- 

e- 

e- e- 

e- 

e- 

e- 

e- e- 
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CS*

0+#2$!(+6$!6+1+!6A*$%&2$!
•  W,&6,#/()*+/#*5/(.''#**

–  %&0+1%&0&*:/0/*'.*%&,,/0(/*.0%>/*.''&*2(.(&*2&'#+&*
–  N&0+1%&0&*:/0/*.0%>/*#'*%.'&,/*
–  A&0&*'1%/09*
–  A&0&*+1G'#*/*5.''/.:#'#*

–  D&,5.0&*4.%#'5/0(/*'/8>/*K2&'13#&0#*2&'#+/L*

Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ 

Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ 

Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ 

Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ 

Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ 

Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ Na+ 
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! 7$%&'*!6$(+13&-*!

Virt&l-Comm.5.2014.5

ISSN: 2279-8773



# Legame dipolo-dipolo: forza di attrazione 
tra il polo positivo di una molecola e quello 
negativo della molecola vicina 

" +               " -# " +               " -# " +               " -#

#  Legame a idrogeno:  è 
un legame dipolo-dipolo 
particolarmente forte che 
si stabilisce tra molecole 
in cui il polo positivo è 
sull’H e quello negativo su 
uno dei seguenti atomi: F, 
O,  N, Cl caratterizzati da 
una elevata 
elettronegatività 

# Forze di London (di dispersione): in una 
molecola apolare il movimento degli elettroni 
determina la formazione di un dipolo 
istantaneo che determina una piccolissima 
forza di attrazione tra le molecole. 
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# 7$%&'$!*+1$!3*A+#+E**'/*5&'/%&'/*+#*10*2&'-/0(/*6&'.,/*?@B*.=.%%.0&*8'#*
#&0#*6&2#9-#*/*0/8.9-#*+#*10*%&56&2(&*#&0#%&Z*,#-&'8/0+&*'&,&*#'*6&'&*+#*2/80&*
&66&2(&*.''.*%.,#%.*+/''&*#&0/*!"#$%Z*'Y#02#/5/*+/#*'/8.5#*#&0/!+#6&'&*%>/*2#*

4&,5.0&*M*#0*8,.+&*+#*-#0%/,/*'.*4&,3.*+/'*'/8.5/*#&0#%&*/*8'#*#&0#*
%&56'/(.5/0(/*%#,%&0+.9*+.'*2&'-/0(/*K2&'-.(.9L*2&0&**+#26/,2#*0/''.*

2&'13#&0/*!"#$&*

fig. a fig. b 
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J#(.1*!8*3$+!6.%%$-*@\\\!

http://www.youtube.com/watch?v=Xq4cTfoGJ-Y 

http://www.youtube.com/watch?v=518QBdTtRdo 
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