# $ %
& % & $

()

1" %

&






) ™)
&

+ %

9






% 3 2 1 2
A.. 3 1 2 +% 2
, 11 A A 7
B 2 2
33 2 + 9 7 11 1
3 .3 4&6 2 2 C D
1 33 &); C B A2
4 3 3 .3 33 6 : 3 +
, & 2 - C) D - 3 - .2
9 3 7 3 33 : 1 3 2
0 31+
3 2 7 1,
1 -1 3 33 3 AL 2
M 2
- 3 0 33 +
3 3 3 7 A
33 1 33 3 3 + 33 &) 1 -
, 11 3 . . 3

31+ F 1 1 9

1 1. .33 &)&;






3

D+D

D+E

D+G

D+<

D+<+D

D+<+'

D+H

D+5

D+l 2

+H+D

|+H+|

+H+E

+H+G

"+H+<

+H+H

+H+5

+H+H

"+H+J

T N

2 2 e
3 +++++ A
0 B B T L e o B B B o
T e o B L L e L I o i i o
3 ++++++H
33 2 B B T I o L B B B O
33 2 & ; -+ HHHHHE

3 2 .. 3 +++++++++++H B+ D

3 : - .. 3 © +++++++DE

1 ++++++ R
T T e o o o B b B B
+++ e E

2 2 T L B B O

3 I T T o O O O O O

L L B B B O
+++++++ B o S

333 bbbt
s

A L

- 2 L o o o B N S e
1 A e B B B B e e S

11 L+ ++++++ -+
e o o s S B B B B B

T L

L o L L B B E m Bt

e e o o o o o B O L B R EEEmmm NSNSy



'+H+DK . 1 L ++++ o o I B I o

'+5 N R o 1 e e 1 I o T o L L L O L O O O O O O

i

E+D . . 4+ B
E+D+D ) i T B B L e B B B O
E+D+' I T L N L S o e
E+D+E & ++++++

E+' . 3 1 33+ttt R

E+E 3 2 i e B T B o o 8 s Lt B
E+E+D 333 33 1 -++ +++++++H+ D
E+E+ +++++ 4+ B
E+E+E 3
E+E+G 3 3 +++++++H+ A

E+G 3 . 3 1 +++++++++H++H Db
E+G+D 33 &:& 4+ HHH D
E+G+ /1 I L o e L o o e B o R e S e D B S

E+< 2 1 R

e o a a A L L L e O e L B R Rt o o o S S



0. 2
2 3,7. B , -
2 2 4D6+
0 33 1 1 , 2
: 0 9
2 ?. 3 - 2
L 0 33 1 2 , - 2 11
.+ 1
3 2 ,011 3 2 2 33+&
2 2 9 11 3,
0 1 0 33 71 +
%0 2 , 7
, 9
1 46+ , 3
0 7 1 , 9 0
' 0.

2 2 1 9 L 3 3 -
33 1 2, 0 9 4E,G,<H6,. -1
456, 2 41,J,DK6 1 4DD6, - .B

+ 0 33

0 - . . 3 4GJIM6, 11

13 3 3 4E5Me, . 3 4IM6, . 3
2 N 2 +
33 . 1 9 2 2 .
3 + 3 33
2 2 2
1 2 2 y -
22 4D', DE, DG6+
.2 0 33 O 2 2 7 4D<6?
33 3
3 +



+% 7 02

%,;4-OP 6,

(I # #
% 2 2

2 2 . 4& 16,7 ..

3

(2 = 3
2 2 3
3
. (#  *45/& . 6+
22 )
13
.3,
0
9 7
9
- 7 DKKK
-+
1 3
2 1 9 +
33 3 :
70 3 9 ?
2 - 33
13 : 33,
2 2 +
3, 7 1
D+D, . 2 2
1 + %

— GQG

QGQGE —



Electron Flow

Hydrogen ‘ Oxygen
— p = = - - . &~
a’h%%qpoq‘ﬂ: : 4°a_>= : & & p
C “';: : Hydrogen Icns: : | .
M. BdRAE b
sy T IR L Ry
=L s RS
Excess hydrogen Water
Anode Electrolyte Cathode
/| D+D 2 2 4DJ6+
% . 1
2 2 . 4& ) & /64DJ , 'K, 'D6
4/, -1 64""' E6
2 1 4/64G,'<6
11 4&/, .- - 1 6 4'H,'5,'16
4/, R 1 64'J, EK6
4/, 8 1 6 4ED, E'6
13 11 - 2 2,
33 3 0 &/, / | ?
9 1 - @ 3 .3 , @ . 2
- 9 0 3 0 +
) 1 2 & / 9 ,
L2 , L :
9 1 2 33 +
(! %
3
3,9 , 2 +
% 1 7 .L 33 3
? 1 -9 .L
59 E 4EE, EG, E<6+
Q- &« QE S=T'KH 8C,;
1 - 3 U -1,
9 F +4EH, E5, EI6+



3 2 .. 3 ()2 *

Q - = QE S=T)GD,D 8C;
O 3 .3 ,-.B 33 - 13
1 1 1 +
; D,5)D,| 4EJ, GK, GD6+
QV - & Q' S =T)E<8C;
1 :
7 - 9 3
1 - 4G', GE,
GG6+
QV T Q' S=T)<K8C;
sQ - & QE - S =T'KH 8C;
o) - Q. S=T)GD 8C;
& , +
& L 3, N , 0O 3 .3
1 7.1 , 3/ -)
-+
% 1 3 2 1
2 09 + 11 -7
3 1 3 2
9 13 . 4EH, G<, GH6+
Q = Q- S =T D5K 8C;
N1 1 2 . 4% . 3
7 L -@. 22 . 0
1 45K GD, Gb6
Q s Q' - S=T'G58C;
& 3 33 .2
0 33 2 - 33
+
o 1 2 1 3 33 2 4Gl GJ,
<K6,. 3 1 - 4<De6, . 2 4<'.<E6,2 . 3 1
4DDS, 09 4E, G, <, H6+ > 0 70 11
3. @ . 3 . .3 009



+% 9
. B 9 2 + ,
, 3
9 7 2 2 + 1 , B - 0 3
0 2 0 7
3 1
3 +
(! %% 1 %
2 3 2 2,0 33
0 3 2 2 .2 -
1 - 4<G, <<6+
.2 +
& 3 2
7 1 , , 7 +& 9
2 2, 2 2 -
33, : : : 9
11 9 +
% 2 33 1 1
-+
6 %0 33 .1 0 0
1 + L 1 7
1 - E<K)5KK , 9
2 3 - 4<H6+"
7 - . 2 33 9 , 9 7
Y<K =, 7 . GKM
9 7 - 9 13 4<<6+ .L,
0
11 . .. 3+ 0
33 . 91 , 33 -
11 0. 3 .+ 1
2 4<5,<I6 2  4<J,HK,H D6, 9 1 13
2 3

1 0



(!

26

%

11

3

2 +& 9
1 -1
7 . 2
9 7
9 -9 7
3 - +#
3
2 + 0
9 :
2 1 3
2 2+
4GKK=6 . 2 0
+ 9 -
.33 0 0..
33 9
2
4H<6+ % 3
- 22
3 7
+
2
3
33 3
3

()2 ¢

7 0 3
3 - 4H6+ &
2
11 2 )
11 2 33
4HEG6 2 4<<6
, - 2
33 2
9
4HG6
1 3 , -
2 2 2+
9 ,
3 o+
, 7
) 3 ol
3
2
1 -
33, 1
1 3
3 +% 3
9 1



3 .11 &)< 2 6. . 3 1

4HH, H567
3 333 11 ., 4DK)D<
2 6. . 3 -)2 3 4HI, HJ67?
3 23 . . 3 45K, 5D6,
3 3 +
3
L2 -+% . 7 1 3 ,-7
3 - 3 +
- 2 ? 3
, - 1 +% 3
9 11 2 3 ?7 B -
: 22
3 + 9 22
, <KK 5KK=,
3 8 ?
3 .13 +
3, - , 7 1 3
2 o+ 7 1 3
- 1 3 2 1 ,
333 1 . + 3 2
11 2 -
+
(12 %
& 3 7 0 33
33 1 71
1 3 2 o+ 1 9 33 7 2
2 2 9
2 3 ; 3 + 33 33 3
3 9
" .4 . . 6 " 3
4. . 6 45', 5E6, . 33



3 2 .. 3 ()2 *

3 11 , 1
- 23 +
, 3 , 45G, 5<6
1 3 , 3
2 3 45K6
: 3 - 45H, 556
, 3 451, 536
33 . . 33 . 9 2 & , B-
33 2 1 1 )
, 33 2 L , 0
) +> 7 - 2 , -
1 33 +
(r21( #
# . 3 11 +% 1
E? . <KK= - 1 3 -7 1 11
3 + HQ , 1
3 + 2 3 2, 13
W e ' g 3 7 . 2 3 2 +>
1 3 , 1 3 ) .. 4IK6+
2 33 : 0 11 7 3 :
&; + %0 3, 3
7 3 1 + 3 2
,0 33 9 33 : 3 7
+
(12! #
B - 33 &; 9 2 7 3 1 3
Cy 9 + 33
0" w1 33 .. 2 9 3,
: % /%! 4l D6 : 416 33
+
%0 9 337 .213 . 9 : 7



3 0 333 8 +& 0 , 9 33
2 3 +
% . , 2 33
2 & 41E6+ 9 1 30 . .B
. 33 2 +
% .L 11 3 23
3 2 < .o, 2 13
2 - 2 . 41G6+ D<M
7 11 . . 3. + B - 7 3
3
3 41<6? 9 . 2 - 1
3 2 1 ,
9 .1 3 I F
2 3 4|H6+
0 2 - . 2 0 4156
0 .. 4116+
22 . 3 .
436, 1 3 1 011 - -7
4JK, JD6+
43D, J', JE, JG6 1 33 3
2 1 3 - . 3 +% 1 3
3 2 - 2 +
1 +
X - &; , 7 1 4J<6,
; 1 7 & , . 3
, 0 & 1 -&;+ 7 - 011
0 3 1 3 1
11 + | D+ : 3 &)
41D6+
. g Tin clusters +_PtSnalloys
fTin aluminate | NN Tin aluminate | [T Tin aluminate ~
support support : suppor
D+ 3 &) 4ID6



3 ()2

3 2
9 & 3
2 0 1
41D6+
% 1 3 - &) 7 1 11 C
.11 3 . - +% 9
7..3 :
3 , +
% .3 . 2 D+D 3
4J<, JH, J5,J16+
/ # . .3
2 TG,DK &HE;
T<,GE'
2 / TH,G'< /E
& . ) TH,EHE
TH,EJE
TDD,EDD
& . TG,EE5 &HE;
TD',JH
& / TG KK< )
2 D+D - -&R N
% ’ 3 3 2 )
1
2 1 3 3
3 -
23
33 3 !
, F O
4316 . 2 4DKK®, -
.1 4DKD6 - 7 0 : '

DK



3 8 4 - . 6, 333

333 1, -. 1 3 2 4DK'6+
% . . . 1 3,
333 , 9 7
- 3
DKEBE+
%0 11 . 011
1 0 9 %, P
1 2 33 4DKG, DK<, DKH6+ %0 11
1 . , 333 )
3 . , 3 9 8
- +
(13 % # %
3 3 .B 33 3
3 )2 2 2 +
# 2 9 3 -9
, . -1 9
3 9 0 -
. 1 3 A4DK56+ 0 . 4H," MU;U .
5EMUU. 6, 9 . . 0.. 3
& | 4DKI6+ 33 22 - 33
23 2 . 3 . 22 33
23 0 9 +% . 2 3
3 1 2, -
33 1 +
11 3 2, 9 3
1 , 9 3 - 2 +
% 3 - . . /
D+E / D+G+
3 9 2 - . EKK= .
9 2 ,.L2 +
, 13 33 )
GKK= +

DD



/

3 2 .. 3 ()2 *

_3H2
—_—
—
Metil-cicloesano
D+E - 3 3
-3 H,
 ———
4_—
Decalina Tetralina
D+G - 3 3
3 3 -
&! ’ 3 1
GKK=, B.
& 2 4H<6
& 2 , VY,
& 2) & . 4DDD6
&; Z) - £4DD6
33 2 , &,

Toluene

-2H;

, & 4DKJ,DDKG6

2

Naftalene

33

+ %



DE

(14 % 5 67 -(8
/ 3 3 7
0 33 3,
0 2 - L - +
%0 33 - 1 3 o7
()2 * 9 22
1 3 , 2
4DK56+
4DD', DDE, DDG, DD<®6, 3 3 .3
2 - C)Db7 A 33 2 &) ;
- 2 9 3 7 3 33
0 31 - 1 3 2 +
3 3,9 - , 11 3
, 3 7 1 ,. -@
7 2 4 2 D+'6+
698
HK
'K
D
2 D+ . 3 - 4C )D6
% 3 .11
1 3 2 3 33
7 31 - 7 9 K+EM U;U, 9
- 3 3 +

E



3 2 .. 3 ()2 *

(" # %
4D6 + 4'KKI6 GKDE)GK'J+
46 +% ,+/ - ,%t +& , N . , [ N . E
4'KKG6
4E6 + +%, + +Y |, +\+ - | 4'KKJ6 EEG EGKK+
4G+ - , +#+ 8 ., 4'KKI6 GHGJ GHG<+
4<6P+$ |, +%- 3 4'KDK6 EK5 E'H+
4H6 &+ L+ 22, ++# o+ ,+ 8 |, + ,

3 4'KDD6 GDEG GDG'+
456 + ,+ 3, 3 4'KDD6 'l5' '155+
416 Y+\ , +%+$- ,\+%+% ,%+C+# , 3 4'KDD6 5GK< 5GKJ+
46 + 8 ,\+Y ,C+ + JHES>H % 4'KK56 5D5)5'G+
ADK6 #+\ , +\,/[+& , +Y ,C+\ | + I, 3 4'KDD6
'D'K 'D'5+
4DD6 + % % , /+ , + , +% 3 ,& % ,&+$ , + ,

3 4'KDD6 I5H< IS5E+

4D'6 + L+ ,C+ 2- +% , 4 4'KD'6 JG<D)JG<I+
4ADE6 +\+& 8,C+Y+P , ++% , < 4'KDD6 EEK5)EED<+
4DG6 + + , T+ # , +- P+ + ,C+Y+ -11
3 4'KDD6 5JHJ)5J5<+
4D<6 + 2 , +/ -11,/+ - - +. 4'KKJ6 HHKI HHEK
ADH6C+% , + 8,/ N R. , , U\ 8,'KKK+
4D56 +>, +& .. N,P+P [I" # » 4KK56 E "+
4DI6C+ + A [+ "$ % ( 4'KKJI6'EKJ'E"+
4DJ6 - .:;;;UUU+1 N+ ; ;DE<DHE; - X N U'KDD+. 1+
4K6P+C I+ %, 4 4'KDD6 "D 'JD+
4D6 +C+& - 2 ,+ U-3 |, + , 2 4'KDK6 JEGJ
JEIG+
4"6 + +$-, +!, + - [ Y+Y+\ | 2 4'KKJ6 'b< 'J'+
4E6 +Y N, +- - U ,+- - U , 1" < 4'KDK®6 J5D J55+
4G6 Y+ | I" # 2 4DJJ56 JJ DDE+
4'<6 Y+ , P+ , " # 34 4'KKK6 HD 51+
4'H6 +\+PU8, + +% ,C+\+C ,C+ +G +& 8,!" : 4'KKG6 KI5 'KIG+

DG



456 +% , I+, + ,C+ + +

1 " $

416 ++ ,++P ,++ -, C+&U+ :3 4'KKK6 '1J 'JE+
436 + -23 |, + + + , + -+ + 8, ++ 1, " 4. 4DJJJ6
HEJ HGE+
4EK6 +P8a, +& 8 ,I+\+%, 4'KK56 5HD 5IH+
4ED6 + -23 , + + + , -+t 8, ++ 1, " 4: 4DJJJ6
HEJ HGE+
4E'6 +P8a, +& 8 ,I+\+%-, 4'KK56 5HD 5IH+
4EE6\+ ,C+% , +C+ ,C+#+ , + +\,C+ + | +P+
4'KD'6 DD'KI)DD'D5
4EG6 + %+ #+ , ++H#+ + , 324'KDK6 D<EJ D<<K+
4E<6 P+ , + -, 4'KDD6 EDD E'l+
4EH6 + % 33, 2 ) 11 3 : . .

, 4'KK56+
4E56C+& ,++ ,+ - [ +& + , " $ (2 4'KK<6 DIJ DJ<+
4ElI6 +Y -,"+Y- ,C+ 1 |, + U, &+ 8, ( 4'KKJ6 5K5 5DG+
4EBJ6 +P+% P+ # , 1+ +" N8 , "% ( 4'KKG6, EK E5+
4GK6 $+ ) , +"b, + , 4'KKJI6 I'5 IE'+
4GD6 &+ 2, /+ , 4'KK56 << HH+
AG'6 C+# ,C+# , +% ,$+ ,C+/ ,1+$, 4'KKI6 <GJE <<KK+
AGE6\+ % ,\+Y ,1+$ ,$+ , 4'KKI6 '<K5)'<DG+
4GG6 +%+ 3-,+ U-3 , ++ 8 , 4'KKJ6 D'J' DEKK+
4G<6 +C+/ 8 2, + + -, ,  4'KKG6'JD'JI+
4GH6"+ + - - N, + _ , + + . & (<: 4KKD6 DEH DGD+
4G56 +P+% ,P+# I+ +" N8 , "% ( 4'KKG6 EK E5+
4GI6 /+/ , +C+$ | #+&+ - |, +>+)\, $ 4'KDK6 E'EEG)E'G'+
4GJ6Y+ 2. ,&+% 2 , + - 8 , 2 4'KDKG6
HHDD HHDH+
4<K6 +\+ - [ P+%+\-\+ +%, + +Y % + - | 4'KDK6 D J+
4<D6P+ 8 ,#+P ,+Pc9 ,&t% 2, 4'KKI6 <DD)<'D+
4<'6 +% ,P+ 38,$" # (( 4'KDK6 <IH <JK+
4<E6 + 8 ,\+Y ,C+ + , H+ >+ %, 4'KK56 5D5)5'G+
4<G6 + %+ -, + + , 4'KKJ6 HH5H HHIE+
4<<6 + 2 , +/ -11,/+ - - +: 4'KKJ6 HHKI HHEK+

D<

(<2 4'KDK6 HJIE HJI5+



3 2 .. 3 ()2 *

4<HB6 C+$- ,!1+% ,&+!,&+% ,\+$- ,C+\ 4 4'KD'6 DKGI DK<5+
4<56 %+$23 , + ,C+C+ &, 4'KKJI6 G<5< G<ID+
4<16 #+ + I+ +" N8 2 4'KDK6 H" H'l+

4<)6 +P+ -U , +> |, +P+& ,+% - ,P+ P N, C+ -, +#
2 4'KDK6 GD5D GDIG+

4HK6 + P+ - U |, +P+& 4'KKJ6 <G5H <GI5+
4HD6 + & I+ -, &+ , Y+& 18, 2 4'KDK6 HGI)H<J+
4H'6 + #+ 1+ +" N8 , 2 4'KDK6 H"H'I+
4HE6 + 8 ,/[+%+ 8 , + -, 4'KK56 DD'D DDGK+
AHGGE 1+ >+ # ,Y+- | + + ,++C | ( (:< 4KK'6 DDJ D'G+
4H<6 + 2 |, +#+ @, %+ , +C+% 3 | + 4'KKI16
DE'J DEEG+
AHH6 + + - ,C+ + , +"+" | + L&+ +&_d,)) *  ( 4'KKD6
EJ5 GDJ+
AHS6 #+ + P 8, + + P | "+ &+ , v 1L, + , "
$$ (4 4KKG6 H55'+

4HI6 &+ ,\+ o+ , + -, C+ %+ #+ , + -, #
4DJJ56 'GE 'G5+
AHI6 #+$- , +\92, + - 8- ) * 2. 4'KKJI6 D H+
45K6 + , # 22 4'KKK6 D5E D5I+
45D6 + , + + , +# 3 3, + ,C+ -3, +#3 3,C+>¢e 3, )

* ( 4'KKH6 DJJ 'KG+
45'6 C+ ,C++Y ,C+ +# [ #+ + ( (: 4'KK'6'KE'DE+
45E6\+ 8 , + 8, +Y 2, + N , + -, ( 4KKH6
DEGI DE<H+
45G6 + -, + N , ) * < 4'KDK6 D<< DHG+
45<6 +\+C2 ,++ 2 -, ++ $- ,F+ 2, 4'KK<6 IE<
IGK+
45H6 + + 8, + +& N -8, + + I+ 3
+1_ ) * 2 4'KKE6'HD 51+
4556 %+ f 3, + ,+ f 3,C+ -3, /+ f 3, #+ , )
* 4 4'KDK6 HH 5K+
4516 + , + 8--,+/8 ,P+ ( 4 4'KK56 DHG)DHI+
4536 +\- - , + - ,C++ ,++%, ) * (<: 4KKK6 J< DK'+

DH



4K6 + +P+ 8 ,C+ +P =+++P , " " (3 4'KKD6 D<E D<I+

4D6 + 1 ., + # ((( 4'KKH6 DEE DEJ+
4'6 UUU+ - + ; )2 2N oottt - 2 - .1 'D'+KK+. 1+
41E6 + + -,C++ C+ + , # 22 4'KKK6 'DE "E+
41G6 [+ + & , ++#+ B H4: 4DJJI6 G5l Gll+
41<6 + -, %+ +# | 4( 4DJID6 EHK)ES'+
41H6 +% 8, + g8gNC+"h =)) 4DJI56 HJ)IK+
4156 + - ,C+ -U 38, & J- N : N ,
- N & , - 1 , u, +, DJll,.+D5<D'l+
4116 C+%+ 1 ,+ , +2( 4DJI1J6 '57 '1G+
4136 + -, 4( 4DJID6 EGI E<J+
4IK6 %++ % , ++# |, +%+ P. |, : +C+&- ., + 4 +6, & J-
N : N, - N & , - 1 )
U, +,DJll,.+D'HD D'H5+
406 +"93)$ ,+ ) ,+ +# 3) ) " (3 4DJJI6
H'5'+
4J6P+ 8 - ,C+ -U 8§, (4 4DJJD6 'l15 EKH+
4JE6 + ,%++ ++ (< 4DJJD6 '<5 'HI+
4JG6 + , +" " 4'KKK6 HIJ HIH
43J<6 + -, 4( 4DJID6 EGI E<J+
4JH6 +  -U , +#+ | + +#88,P+ + P - -N, (2 4DJJG6 DE<)DG'+
4J56 + , ) +4 4DJJ'6 G<)H5+
4J16 + ,++ +++ ) $ (  4DJJlI6 <K55)<KID+
4336 + , + ,$+ M+ ,+Y ) * 23 4'KKJI6 11 JI+
4ADKK6 + 3, +#3 ,C+ + , + + % , +"39 3, #+ , )
* (( 4'KKD6 HJ IK+
ADKD6 +$ ,+#,C+ - # <4 4'KKE®6 ID IH+
4DK'6 + + &+ & ,C+P+#. ,%+ + - #+ -, %'$ ) 9
((  4DJJI6 EH< E5E+
4DKE6 + + , +# 3, + + , ++ 3, ) * 44
4'KKG6 DD "+
ADKG6 &+ & - ,&+ - - 8 , + 2 , + 8- $

+ E' 4'KKD6 DGE DGJ+

D5



3 2 .. 3 ()2 *

ADK<6 ++#88, +#+ , + _ U #++ ,P++P - N, +
2<4DJJH6 ED< E'E+

4DKH6 ++> ,\++/ ,\+/[+ ,&++Y \+ - | + 4'KKD6 EGE EG5+

4DK56 Y , tYN # JH2 1+ 2 4KKI6 "J 'El+
4DKI6 +\ , # (: 4'KKI6 DJI 'K'+
4DKJ6 +P N, +/8 8, + -8U &) * 4'KK'6 JD DK'+
4DDK6 + - ,+ ,+ 8 U, \+ | . 4'KKE6 D'<s< D'H'+
4DDD6 +P N, +/88,+ U, + 8 N\#,+ -8U, ) *
4 A'KKE6 'G5 '<J+
4DD'6 +% , 2 L+ 4+ , Ht ,C+ 3 ,P)+% U, + - ,
+Y 11, +#2 , +Y # N (42 4'KDD6 <KG)<KI+
ADDEG6 + , T % , + )C 9 ,P++% U, +#2 , + 2 ,

3 4'KDD6 <J5")<JI'+
4DDG6 )C 9 +, +,% U P+ +, #+, #2 +Y + 37 +C
L) $%' % (-(  4'KDE6 DD)DDI
ADD<6 N ) i+ # + )C 9 +, #+, C  +C+  +

#  ( 4KDE6'H)E'+

DI



33

2

11

333

4D6 7

0

EKK=

4'6

33 0 3

F

011 3
%0 .

'+D+

|+D

DJ



3 2 .. 3 ()2 *

%0 . 2 7 3 3 . ,
1 3 , -
+
#, ) 1 +
% 3 3 - C, -
- 0 ?0 3 2
0 -, EJK =, 33
+ %0 3 , 1
0 4 3
6, + % -
+
7 2 + 0
: 1, : :
2 0 DK =+ 9
, 3 + >
, +
33 1 2 3
, 1 # 0 ) +
0 , 4. 6
1 + % 3
0 , 1 + % " 1
9 33+%
7 3 0 0
, 9 +
337 . 2 2 - 33 <GK
I + O 7 ‘
+
X 1 1 1 3 +&
3 3, , 9 3,7 . . G<K
= . . DK2 +% . 0 2 333
+ .1
[ '+



410
390
370
350
0 5 10 15 20
Altezza dal fondo del reattore (cm)
/I +&1 2
! %
% . 11 33 3 9 +
-, 33 , -
2 2
2 2 33 - 31
'<K)<KK .. 4C ) D6 - - 1, 9 31 1 E.., 4% P6+
% . 3 - /| '+tE46+ 9
- - 1 .3
33 9 4/ '+E 426 4 66+
% . 3 1 .3
1 9 C) +

Iy
o
o

I
N
o

Iy
a
o
|

Temperatura (°C)
=Y
w
&




3 ()2 *

Paraffine
® Cicloalcani
Aromatici 14%

u Olefine

46

Surrogato semplice

5%

@ Dodecano

@ Metilcicloesano
W Tert Butilbenzene
@ Decalina

wTetralina

Surrogato complesso

7%

5% 35%

14%

® Dodecano

B Metilcicloesano

W Tert Butilbenzene

@ Decalina
 Tetralina
W Isoprene

u Ottano

i Butilbenzene

W 2,2,4 Trimetil pentano

46

E /DGK ,

46 -

33

33 +%0 .

.1

33

o>

DGK
'& HA4C - - NG, .

C D, 426

E) 1

33 .. ,
3 7

DDK = . '

67

426




01+ D D K+<

'+D 3 1 33 2 & +
33 2 & & . . 2 , 33
U *+ 2 '+ 33 ,
3 1 33 + 11 3 3 &;
) 3 && 7
3 + 47) g /DGK | 1 DGK
67 . 3 . , &4 6,
, &4 6, 2 + 7 DK=. ,
7 <KK=. G ,
DHK=4DK=; 6,D DHK=, DH K <KK=4G=; 6+ 33
& & 7 .. 0. 3
+
9 6 @ 8 9?2
23- / D & )
2.3 ' ' )
2.350&1+- . ' ' K,<
/1&663- . E,5 & )
2" / Il< ! )
4 2- / I’E G )
+' 3 1 33 2 & &+



3 ()2

% 3 7 33 > 11 2 8
+
2 “E 33 : .3
1 33 +
< K K
K < K
501+ K < K <
7 K DKK K
2 +E . 3 1 33 2 & 8t
% 846 11 448& 6.6
46 11 448 £6:6. . 9 ]
8 46 2 46 11 +%0. 3
(. v s 33 9
GK=+
! n 5 A
63 33 13 33 .+ %
i D,< E4EK)GK -6 E E 4DG)K -6
3 & & &) ; £ &)
&; E +& . 3 3 3 ,
7 49 36. 33 + 33
3 1 0 voo 3
33 .0 3 2 4G+
- - +
$$ 8 9 5 S
#) " 89 E<K HDK, H<K, 5'<
)  $ 8:9 ; .
$$8,- 9 D'K ;




2 +G 3 . 33 3 33 &) ; L&)

% . -, 3,
3 33 42 '+<6
- - +
#) " 89 G<K <<K
i %) 839 JE JE
#) 8%9 ' '
2 '+«< 3 . 33 33 &) ; =
+ 2
o 13 + e +
> 0 3 +
" 0 3 9
3 + 1
2 .9 0. 2 +
9 . 3 1
+ 9 '
3 0 3 +
3 11 1 1 3
2 - 2 1 +
12 "#

1- 1 51K+ % 7



, )D4 -33 GK )

()2 ¢

KD )1 KGKk6

&% 4 -33 EK ) K<EK )1 E,KK k 6,
S+
- .3 7 # 33
#) &% _—
% . 1 2
+
& .
33 +& - # . :
9 9 : %:4-IP 6+
1 2 +
& T 4& & 6IK.KH] ] P
& T 14& M 6 & mK,KH] ] P
& T. 4%; 6
M. T. T #1
1T1 0
& T. 4%; 6
K,KHT %; %;-
T . 33 T'5E,D<I5E<Q 2 4P6m
T 33 4P6
% +
% 1 33 7 .+
M T #11
I3 *
- 33 333 33
1 - -+ - 33 +

#)



3
> 333 7
: 9 2
3 +
3o *)
7 33 &;; DDKK N
0 9 37
K,K5 +
1 -,
2 D<K =
D<K=. EK +% 3 7
; 6 DK =; HK <KK =,
'K+ 3
%0 3 7 1
DK =; HK <
<KK = 11 1 HK=
1 4'K %;
HK JKK =, JKK =
& o
- 2
2 1 Glk=
DK=; 'K %; +%
0 +%0 3 7 1
DK=; HK
IKK=. GK +
13! # )
% 33 7 - 2
3 1
DK=; +
E<=+ : 7
9 - 2 7
11 3

& 8

4'K %;
. 'K

KK =7

N3 'GKK
33

N3 - >+
K,KH

'K %;

4'K %: <M

<KK = .
HK= 1
<M

1 + % 3 7

<M ;6

+ X 11

Glc=7

4'K %,

IKK =

'5<K+ &

<M

11 7
E<K=
33 11
+ 9

3 + %



3 2 .. 3 ()2 *

3r " A
% . .1, .1 - - ,
11 . & 'K'K+ 7 33
55P+ .1, , 23
2 ;2
093 +
1312 %% |,
& 1 3, 11
! 33 +
11 ! 33 11 & .
&Y DK<K;ID+ 0 n < K=, . 3 K+D=
'+9%0 7 33 3 )PW ,
1 40TK+D<GDI 6 4GK 8", '< 6+ & 1 1 3 - 33
2 , 11 11 ; 10. &
& N 10 , 33 1 !
4PW, o T D,<GDI p6+ & . 11 E< 5<=n, 9 3

<K K,KG ='n+

1313
% 33 7 . : & GK"& $
3 4/ 6 . . - 8N4
6+ % 3 . E
DKP™ % ,
14 16+
1
1314
# 33 . & . 'K
22 . U 4 TD+' 6, 'KK 8"+ %
3 1
2 1 / 4/1 6+ % 23 . -
C+



131
% 33 . 3
HIJK &<4<M 1
K+< +% . . 1
<K= 1

DK=; + %0 7
- 7 11
1 . 9

13I<

.1 + 7 33 -U
1 % % 22 <KR
3 1 K<k, 51K
DKKK)DIKK L

131( %% |

> 7 33
0 + X
0 3 1 +% . 7
& <5KK+ 7 33 3
"6 +% . 7
JE<", 33 0
1 2 4D 'IG
1U & )'H+K /+
- N+ 1 .7
% 3 . L

0
<K =
'<K=+%0 1 3
1U .
2 N +
333 : 2
DKKK,
- : 33 N\$
4 6+#
DK +
33 2 11 7
33
33 : &-N
PW 4EKKY, D< 8", DGIH+H
5Kg+% 1 7
+l "6+%0 9 3 7
7 2



4 # %

4D6 + 2 , +/ -11,/+
-+ + +Gl4'KKJI6 HHKI
46 281 1

3

EK

()2

*

4'KKG6

U+



333

0&+

ED

N

.U

48&6 2

3

+ >

0&+ % 2

2 4/

+X9

E+D6+



3 2 .. 3 ()2 *

Kerosene
R-S, R-H

Reactor

Q'Ser::toio/ i——, o
Turbina parziale
E+D - . 3
2 2+
9 22 2 2 , 0 , 2 21
3 9 0 -@ - 22
22 .L - 3
22 .. o . +
X -0 2 2
9 0 - -@ )
- 7 DKKK %;-;P ,
-+
I( 5
3 3 - 7
11 3 +
1 , 3 33
3 - 0 3 2 +
11 33 & ; - gt
0+
3 3 9 1
2 3 - . EKK=, 7 11
9 . . . E<K=1 <<K=+% .
7. <2,. . .+ 11
1 . ' .. DKJK ; M+



/] E+ 7 2

E<K= - . G<K=, - 9
3, . <<K=+ > . , 1
, 0 3 8 +
1200
1000
800 ‘
E 600 —-
z .
g 7 \\
S
—
200
0+ T
0 1 2 3 4 5 6 7 8 9
Tempo (h)
/| E+'& o 33 & E<K= 42 6,G<K= 4 6 <<K= 4 6
<2 .. ; . DK:JK 4 ; 6+
9 7 . G<K= .
+
I
% 3 33 33 . 3 3
3 2 1 +
9 3 7 9
33 .L. 2 2 4D,'6+ 7
2 |  E+G -
3 - +

EE



1200

3 ()2 *

1600 fm
. ‘//.;‘/.-—_-\ﬁ\.\
3
Eﬁoo
z
400
200
0 | . . . T . )
0 1 2 3 4 5 6 7
Tempo (h)
/| E+E & 33 & . . <2
DKM ; 4 6 34 6 +
I(!
% 3 2 7 2 . 4E,G,<,H,5,1,J,DK6
33 + 9 11 .  G<K=,
5 <KM : . 4/ E+G6+
4500
- /\_,_\
e
;52500
-
1500 \k\
1000 \&\ﬂm
500
’ 1 2 3 4 5 6 7
Tempo (h)
/| E+G & 13 .. 33 &

5JE ; 4 6? D 2 ';

~ D2 o
<K<K ; 4 6?7 <2 "

EG



5JE ; 433 6?52 - 5JE ; 4 67?7 DK2 o

5JE ; 4 o+
/ E+G . - 1 0
33 + .11 A 3 o 5.JE ;
11 3 . 3 -7 0 3
- . 42 E+D6+% 11 3 .L. , 7
2 1 D <2, . . <2,
9 +
29 % B
[0)
<9 % B 49 29
8 9 DK 5 < D D
% o D+<5DRC | D+DKDR | 5+[EXDK | D+<hDK [+G' xDRE
'8 -9 D+KRBDRP | 5+KXDKP | <+'| xDK | 5+<KDKE D+'D<DK
2 E+D 3 0' 11
1 <,5 DK?2 9 D 2 o 5JE ;7. 2
- b2,
3, - 2 . 4/ E+G6+ X
2 9 , , . -@ 3
0 4 Q 6 .1 33 71 1
2 1 33 , F 1 3
2 + 11 D2 : <K<K : 1
9 ., @ 3 . 2 9 11 <,5
DK2 4 2 E+D6+
, .B 11 - . - .3
33 9 3 + 1
1 33 7 3 1 -
- 1 2 2 +
, <2 1 DK2, 3 3
3 1 , 3
2,1 0 3 3 2 ;
+ %0 0 3 3 -



3 2 . . 3 ()2 *

1 9 <2 7 11 3
3 +
7 <2,
11 DK2 . -@ .3 .13
- <2 . 1 +
! 5
3
33 . 3 3, 2 & . ,
3 1 +
33 33 . . 1 - 1 3
. 9 3 DM&DM ; R . 3 1
1 , . . .
33 +& 9 . 33
ADM& ;- &6 . ADM& EM ;; + 6,
/|  E+<+
4500
4000
3500
__ 3000
3
X 2500 — -
S
Z 2000
T
1500
1000 -
500
0 ‘
0 1 2 3 4 5 6
Tempo (h)
/ E+< 11 . . 33
&; - g4 6,& ; g4 6 & E; - 433 6+
33 3
3 7 .+ %0 3 . 1
0 2 3 ? 3

EH



9 7 1 . 9 ODMU
A DMU EMU +
33 &) 9 1 3
- &) 3 4DD6+
2 2 7 33 & ; et
1 9 , 1
+ 33 .2
, 1 7
3 2 , -
31 0 +
! 5 #
3 3 3
. 3 1 33 3
2 +
Hy(
2 E+ 33 33 . 3
2 .1, . 33 ,
+
) 75 7 " A
+ 0,
6 %8 6 %8 6C8 6 /08 698
DES5 K+GEJ 1J ) )
- o DE< K+GDJ JK K+D' G'
01+- o DEI K+GEK 15 K+K'E GG
2 E+ . 3 1 , 1 23 ,
5E& ; E & K+<P; et
% 3 3 1 7 3 1 -
- 2 +
% . 3 K+<MU P & K+<P; E 2 11 0
33 1

ES




3 2 .. 3 ()2 *

11 33 ,1 - , . [ E+H:

' \'«« ) «* | PtSn0.5K
i
T esausto
T T T " I A %0 0
Position [°26]
| E+H 11 33 & ; £ & K+<P; .« g1 - ,
+
1 33 711 o, 71
& . P 33 & K+<P; . gt
| E+5 & 2
2, .B K+l D+l +
& 22 . - . . .L. K< |
2 0 +% A 3 & . ,
7. &R 1 4D+< 6D'6 &
)R DB+ > & ) )R . 2 33 1
&) ) o ADE6+ X 2
- . 9 . &) . .
3, 9 3,
3 +

El



“
]
2
o ; ‘:‘ "
- _.m\-‘ N R e
/| E+5 1 & K+<P; CE . 4,6
23 . & 4
D+E 646
& 1 1 3 - &),
33 . 3 + .B
I E+, . 2 .1 -
&R N+& -@ 1 3 . 3 &,
11 - 1. 1 3 (-) *-
- . 4 2 E+E6+ 0
- 1 3 - 3 ,
3,1 - 1 3
+% 9 -1 , 1 3
2.9 .1 . -&),.L -
& 3 IDG, D<, DH, D5m+

[ E+l ) L& CE . 3

AGK:HK6 <KK= . ' +
TG+D
T<+GE
/ TH+G"

EJ



3 2 .. 3 ()2 *

TH+EF
4 2 TH+EJE
TDD+EDD
TG+EE
: TD'\JHK
/ / TG,KK
2 E+E - -&R N .+
& .. R 33
3, 3, 3 + : o1
3 4/ E+J6 3 4/ E+DK6. 33
& ; g & K+<P; + gl -+
4500
4000
3500
3000
—~ 2500
£ oo
500
0
-500
e 100 200 00 w0 500 o0 700
Temperatura (°C)
/| E+J& 1 3 . 33 & ; g4 6 & K+<P; - g42 6+
.1 & 22 3 .1 & ; " E . D<K =,
.L <K=, 1 . . EIK=+ . . .B
2 3 &4"6 & 4K, . 3
4"6 4 6+X - 3 4"6 46 'KK)EKK =
EIK)<<K = 4DI6, - . 1 ,. 03
&, - 3 - .3 +% . EIK= .B
2 .3 &), - 13 7 2 .L1
1 3 +

GK



3500

o0 N\

Y A

- AN

R

Temperatura (°C)

Normal Signal (a.u.)

/| E+DK& 1 3 33 & ; g4 6 & K+<P; - g42 6+
.1 3 . 3 4 E +DKa®, 33 2
3 1 3 -.B 23 ,
-1 3 . &+ & 33 & ; e 1 3
1 ) 4/ E+16,7 . 2 2
EIK=+> 1 71 1 , -
11 + -0 3 & <KK = .
, 1
33 1 4DJ6+% 3 . . . +
333 7. 2 . - . 1
1 . 1 4/ E+DD6+
siti M1 siti M2

/ E+DD - 333 . D D 33 &)

A

GD



3 2 3 ()2 *
D! & R R & K, = 1
, '&
5 - .B 3 33 +
> 0 D, 2
, ' 2 3 3,
- 1 3 2 +% 1 3
. B,. 3 9 &K 3
+
I "5 A
, 11 G<K=, DK 2 . . 5
33 & ; el 4E .. 6
- 2 314%P 6+
9 A 3 7%P 3 33 7.L
DKKK %:;-:P 'K-4
| - 4% P6+ % 3 .L 3 3 .B
0 31 & - . 3 L
2 , . 1 3 L1 2 + F 7
E ..
9 22 3 1
% P +
g
3000 o \\ﬂ/f - ;‘i;:\ﬁ
\\ -\
B\
\\
2500 \\\\
N
Tﬁ 2000 = \ﬂ\
£ R
2 ~ 0\
£ 1500 \\\ﬂ\\
oy
0 2 4 6 Temp:(hl 10 12 14
/| E+D' & - 13 3 & ;
%P4 6, E. 314 33 6 4
DK 2 . N 3 b5JE ;+

11

6 G<

K=



1 9 . 3 2 L .
- 1 3 2+
X 2 - A 33 3 8 , 333
333 4'K6+ 33 &; CE : 33
3 - , . @ 1 A
2 3 : F 1 3 2
4D,"6, . 9 33 & ; e 7 K+<MU P
4& K+<P; B+
& . . 3 3 7
.L . 2, A OIM ; 1 +
33 & ; - g4/ E+DE6 & K+<P;. g4/ E+DG6
) . % P+ > 1
33 P 7 3
1 . & K+<P; = . 9 0 9
L DKK , 11 3 & ; " E -
. D<—+

4000

3500

3000

2500 =

N y=-188x + 3831
\ ¢ y =-206x + 2902 \
1500 =
\ y=-959x + 3133 \5\
1000

oy

H; (NL/h/Kgear)

500

0 2 4 6 8 10 12 14 16
Tempo (h)

/| E+DE & - 13 .. 33 & ; " E
%P4 6, . 4 6 4 6 G<K=,DK?2
" 3 5JE ;+

GE



3 2 .. 3 ()2 *

3500

3000
M
. \
2000 A
N =-52x +2974
1500 ~ il
. y =-40x + 1700 \\

1000

Hz (NL/hiKgcar)

500

0
: K N Tem;g (h) oo
/| E+DG & ' 13 - 33 & K+< P;
%P 4 6, : 4 6 4 6
G<K=,DK2 .. | 3 5JE ;+
/| E+DG , 3 1
11 3 , B - 7
3,1 3 9 7
+ . 33 ,
9 - 1 3 2
- 9 1, -. 1 3
9 2 11 3 7 1 1
%P:7. 2 3
. + > 3
1 4IM; '™ ; 6 . 2 33 +
1 3 & ; - g4 E+DE6 . 9
& K+<P; + g4/ E+DG6, 33 : 3 ,7. 2
33 & ; E . . 0
, . @ 33 3
333 ,. 1 3 -+ > L1
2 , +
%0 . .B 1 3 )
3 3 8 -0 33 0 .+ %
1 3 3 13

GG



9 2 + 1 . . 3 7. 2
3 . & K+<P; e &
.
%P & ; - g4/ E+DE6+% . 3 1,
3,. 1 3 9 2
3B&; g 23 0 0 3
3 +
& & K+<P; ' g4/ E+D<6 -7 1
.+ %
7 :
1 7 , 1 3 1 , -
+& 9 7 -1 3
9 7 + 7
01 1 +
- & ; - g4/ E+DH6 3
L2 2 +
7 3
0 1 + X , 1 . DK
3 33 & ; C B & K+<P; + E 4/ E+D56
- -7 1 & ; 411
2 6 411 0 -
3 8 , 333 , +6+
X All 3 0 3 -@ A 3
3 )2 - A -+ 1
- 3 & K+<P; E ,
-, 0 , 1 . 3
-4/ E+D56+ .B 1
3 8 3 +>
1 3 2 1 -
1 2 3
33 + % 9 2 , 9 , -
0 3 +1 , 9 A 7
3 .L +

G<



3 2 .. 3 ()2 *

100

90 \ =
50 \\

60 \

5 \

40

Conversione%

30

20

10 —

0 20 40 60 80 100
Tempo (h)

/| E+D< . 13 ..
33 & K+<P; CE 4 6, 42 6, 2 23
433 6, 4 6, 4 6+

100

90\

. M

N

) S
\

50

Conversione %

w \
| 5 \

20

10

0 2 4 6 8 10 12 14 16
Tempo (h)

/| E+DH . 13 .
33 & ; ©E 4 6, 42 6, 2 23 433 6,
4 6, 4 6+

GH



100

9 3UOISI3ALOD

. DK

E+D5 1

/

& K+<P

33

33

6+

67.

33

3 +X

33

& B

8000

6000

: 3

(““BN/u/IN} °H

1000

Tempo (h)

= DK 2,

G<K

&

33

E+DIl &

/

6+

42 6

G5



3 2 .. 3 ()2 *

+% 3 3 7 ,
# 1 3 E
4/  E+DJ6, . <KM+
3 8 1 3 1, 8
1 3 , 33 333
1 3 - , - 2
- + B - 3 4/ E+K6, 3
333 3 +
; 7. D+DI <M '+
— +3H3z
/| E+DJ - 3 3 )

2 NN
/\/\
assaa ey H2

/
I E+K - 3 8 4 D6, , 333 A4EG6

/ 2. l 3\
+H,
8 46

| E+DI 7 3 33
2 22 3 + : 3 .
DKKK %;-]P
9 . . 3 9 9 Lo+
% . 3 : 7 9
’ 7 T
11
- 13
, 7. DKKM
2 : 5<M+

Gl



% 333 2 . 33 7

1 3 3 +& 9 7 33
- 11 . 1 2 )
1,1 2 2 +% - 2 1 2
IKK)'KKK . 2 . E. . b
K <+< " - . )" )
N+
71 33 0 3 . 4DKKK)DIKK
% 33 9 -33 0 5D +
2 () u -* 1
2 # D -33 0 , 1
.L 2 4'E,'G6+ , 1
9 . . 2 1 3
451D 6+ 2 2
1 . 3 2 -+ %
2 2
#, D<IK A | 4 6+> 2 7
- , +
D, DE<K o, )8 4 pb+ > 2
1 2 & 7
- 2 1,
E _ 8 +
% 2 2 1
', DH'K 4 X 2 # 7 2
23 - 1 1 4 6+
E, D<KK o 2 .-
0 . . 2 # 2 D 4DGKK)D<KK %+ 7
2 1 . 1 : : -0 9 2
7 . 9 2 1 . -,
1 .13 +

GJ



%

33

3 ()2 *

p6+ 0 2

E & K+<P; +

& .

E+D /

E

E+",

33

E+" .

9

<K




<D

G 2 # D+ .L
2 # D+
3 - 2 - - 1 7
9 2
) 2 #QD , 2 'QEQG+
- 30 7
9 9 - 1 9
- , ( F 3
0 2 0 2 #Q D4 2
6 2 'QEQG4 2 6, 93
$
" #
4R2 6 7 0 2 R. 0)- ? 7
11 +
> 2 .1
, 2 E+G+
¥ ¥ ¥ ¥
+ + + + o o
3 3 x 3 x x X8 g ¥
3 3 3 3
4#Q D6T 1GIIJ '<JHKKK | 5'HI5H | IDGGH<K HED'G'< E5'DI DHEGD5 HGHG5K
4'QEQG6T 'DHGKG '5ESDHE  J'D'5D  IJH5KK5 DD';”JHS 'H5G’ "<KE5D HKHKJH
K+EJ K+JE K+5J K+JK K+<G D+EJ K+5E D+K5
2 E+G X 33 & & K+<P . 3
3 +




2  E+G, - 2 7
L 1 9 , . -@
; 71 D, 7 D+
9 7.2 11 - 2
3 ,-7 3 1 3
2 + : 3 7
9 3 1 2 -1
+ , 3 3
1, 2 1 -)
-3 3 2 1 - +
& 2 2 0 ,
, , 711 0 33 & K+<P;
| E+E, - 2 2 E DGKK D<KK
L 9 & ;o E
+
% 2 1,. -@
3 8 . 333 . 2 1 3 2
1+ 1 9 ,7 9 2

| E+E . . . & K+<P
& 1 7 33 0 3
: )&, - <M
79 2 2 33 +
13 2 1 2 L 7
2 , L 2 - , 1

b7



\ 9 2 0 3 1

9 . 2 7 , <KK = 4'<,'H6+ 2

1, - . , 2

2, . EIK)GKK = + . GKK)<KK = 2
2 .3 1 -

+

[ E+'G . 1 3 1 IKK= 33 & ;

& K+<P;  gt& 2 - 3
R, . : & ;o E G5K= <<K=,
& K+<P; ' GGK= <KK=+ , 2

& K+<P; « g2 . 1 . 2 1
& 5. -@ 1 2 1,.L1

2 +> 1 9 , 11

-0 - 11 1 3
33 +

0 100 200 300 400 500 600 700 800

Temperatura (°C)

/ E+G & 1 3 33 & ; g4 6 & K+<P;
4 6, . +
% )& IKK = 4/ E+'<6 7 - . 33
& ;. & . , 7 . 3

3 R GKK =+

<E



V& .

Evoluzione COx (a.u.)

3

4/ E+'56

3 ()2 *

J\
(L

% P 4/

100 200 300 400 500 600 700

Temperatura (°C)

3 33 & e
42 6+

7 11

33 & K+<P; - E

9 , 4/
E+'16+

E+'H6,

<G

800



i d
TS ST B

Comty

i
|

.§.
[ N

o

E+H . . . & K+<P; :

Conmts
g
|

g

o

E+'5 . . . & K+<P; '

Counts

Raman shift (cm )

[ E+l . . & K+<P; ' E

2 E+G .B 2 -
1 . 33 o ,
9 33 %P .
D,EJ . K+5E. %P+ /| E+J . 1
)& . : +

<<



3 2 .. 3 ()2 *

Evoluzione COx (a.u.)

(1] 100 200 300 400 500 600 700 800
Temperatura (°C)

/| E+J )& 33 & K+<P; e . 433 6,
4 6 %P4 6+

I E+, . . % P
, . GIK= . G GK=: . 7 22 2
, +
3
2 + . . , GHK= , . . 2
? . <GK= . <IK= . 2
2 , 9
% P+
% 3 2 F o , 1 9
0 , 3
3 2+ 7 2 11 - 0 , 9
L 1, 1 3 9 2 +
33 2 3 7 ?
33 3 333 333 , 1 3
9 2 o+
01 3 . 7 1
& ; e & K+<P; + E .o %P, 1
2 11 3 2 . , 1 0 .o+ 1
I E+I | E+EK, - - 2 2 E DGKK

<H

900



D<KK 7 .L . & K+<P; CE L & =+ - 9
1 9 .11 , - 3
0 33 . 2 1+

am—|

| E+EK . & £
% P+
%0 11 0 1 3 2 7 1 -
9 .. 2 ; 2 4 2 E+G6+
11 3 2 L
- +
1 3 /| E+ED - 33
2 2 . ;o & ; E - . GEK=
1 <IK=, . & K+<P; « ) GHK =
<GK=+ 9 - 2 & K+<P;
2 .L1 . @ . 2 7
1 9 & ; E 3
3 + : -0 : -7..3 0 3
- - 2 & , e7 1
9 & K+<P; Copk> 7 1 -@ 1 9
+
> 1 11 - 3 P 3
8 1 3 2 - 1,
-9 +

<5



Evuluzione CO, (a.u.)

100

/ E+ED & 1

& K+<P; -

9

& K+<P; -

33

33
E+E'6:

ed

el
7.

6

+&

+ &

200

33

33

3 ()2 *

300 400 500 600

Temperatura (°C)

33
% P+
2
& ; e 1
2
K+<P; E
1
roepPr
2 3
2

<I

700

800

900



1

33

<J



2 .1
3 +
X B 11
- 2 2
.B -1
&+ 2
3 2,
2 DK ES5,
11 1 2
3 8 :
33
7 +
% 3 2
, 3 1
1 3
7 333 0
% 3 2 .B
436, 9 7
.3, 09,
0 , , 0
33 4EK, ED&+
33 03 416, 2
.3 03 +>
- 2
0o+
2 0 +
7 2 1
11 3 9 03 ,
)
0 3 3, -
2 ,
9 2 79

0

33

0

3

2

HK

()2 ¢

4D'<=

7

11

3

L

+ 4'56,

4'l6+

8 7
333
9 -
)D<K=6.B



11 3 + %0 2 - 79
, ; +
1 1 3 7 . .-@ 1 3
2 1 + 22
0 .1, 0
, G<K=7. 2 333 1
1 + 1 3
3 ,7 . 4E'6+
& 9 11 . - 33
& K+<P; + g % P+
3 33
9 3 4/ E+EE6 . 1 3 3 )
0 + X 11 : . 3
2 33 2 3
13 0 , 11 +
& 9 . 2 1 33
( * . )& 4/ E+EG6+

450

b
H 1
b
350 I
' |
b
“ 1
300 :

Temperatura (°C)

—
10 mL/min H, 20 rﬂL/m'jn He 10 mL/min aria
H '
250 —t
P
b
200 —

X 1

P

H 1
- / P

H 1
100

-/

Tempo (min)
| E+EE 3 3 9 3 . 1
:GKK=4 6,G'<= 433 6 G<K=4 6+

HD



2 3 ()2 *

g

0 100 200 300 400 500 600 700 800

Temperatura (°C)

| E+EG )& 33 & K+<P; E %P4 6

9 3 GKK=4 6 G'<=433 6+

1 33 % P 33 GKK= .B
2 2 GIK= <KK=,
9 .22 -@
2 , 7 1 3 -

1 .L , 33 2 +
X - Gk= 2 2 9

9 7 1 3

o. +
& 3 13 O 33
11 .L 3 3, % P+ % 3 7
1 ADKKM ; 6, .
2 33 =,

4G'<=,G5<= <<K=6 3 ' 1 + /

E+E< +



2500

2000

SOV

o y=-45x+ 1795 v =-64x + 4898 y=-89x+ 7914
500
o - - . ” - - - . . -
Tempo (h)
/|  E+E< & : 3 ; 3 & K+<P
%P G'<=4 6,G5<=426 <<K=4 6 . +
% . . 7 33 G'<= 4/ E+E<6,7 . 2
3 .3 ?
33 : 3 +> , 11 3
9 . . 3
9 3, - 2 1 ,
B .B 1, ; 33
, 11 L 11 9 3,
3 +
X F G5< = 3
1 2 9 33 1,
33 3 - 33
3 ,. B 7 33 <<K=,.
9 2 .+ .B . 3,
, 22 3 2,2 77 3
0 , 1 2 3 2 +
, . 3. )G< )HG )IJ, B
3 +
> 1 2 3 2 7
1 1 0 2 31+

HE



()2 ¢

% 1 1 .B 1 1
.B 33 1 .2 3
: 3 ;3 ;3
- - , 9 33
3 3, 3 0 33 +
, 3 3 .B 31
0 0 3 9
3, 3 ,
+
, 1 3 3 ,7 11 0
4 2 E+<6 9 2
.1+
+D 9 9
4.1: EK4 D 3 6 "J' K,H
4=1: G<4 3 6 D,'5 K,G
110: JK4 H 3 6 D,JI K,G
2 E+< . 33 & K+<P
3 3 % P
G'<= 9 2 ,
.22 1 - 2 1
3 9 9 - 1
9 +
Gb5<= <<K= 1 2,.BO
3 <<K= - 9
3 Gb<=+ . 33 , 3 ,-0 2
.1 .3 3,
Gbh<= 11 3 2 o+
4/ E+EH,/
E+E5,/ E+EI6 4 2 E+Ho6+

HG




Counts

/

Counts

Counts

i

PETETENE ITEETITS ATRT AT AR

20000 —]

e — e —~ TN i "‘"..‘

w0 X

)

—————— ——
100 100 120 130 0 150 160 1700
Raman shift (cm™)

E+EH . & K+<P;
3 G'<=

1000 10 20 1300 140 1300

Raman shift (cm™)

& K+<P;

§

i

g

°

§
§
g
§
]
§

-1
Raman shift (cm )

E+El
3 <<K=

& K+<P;

H<



3

()2 ¢

| E+EJ 1
DKK - 3 G
23 &

% /| E+EJ

33 & K+<P; e

. DKK -

HH

<K=

3

$? 2D 42D 22D
8 *5>29 ? DHEGD ‘JIKG '<'<] EDIE-
8>.5>/5>49 ? > "<KE5D 'HG' DHEG. <"K'
-> K,5E D,Ki K,H: K,H
2 E+H 4 6 - 8
3 % P 3
G'<= 9 2
L +& 22
7 11 .2 2 9
33 2
, B - -79 1+
2 E+H ;7 33
9 -- 2 3 <<K=9 -
3 711 +
3 Gb<= 2 ,1
3 1 9 4/ E+E56 9 3
<<K= 4/ E+EI6+
4/ E+E5 / E+EI6 7. 2 3
DKDK D5K L ,
23 2 4EE6+
& A 3 33 11
33 +

H] 3
Particl slae fun)

33 & K+<P
DK 2 4,26
' 646+
23 &
3




+ 3 . 23

D+K)G+K 4 . . "6+ B 1 -
2 333 & . 7 . DKK - 3 , B7
1 1 . .B [ E+DG+
33 1 : 3 .3
3 +
33 3 - 2 9
. 3 4 . P6+
33 &) . & . B o1 0
1 4 6 wu U -u, 3
1 D 4EG6, . 1 E+E+D+
& 3 & , 9 2
&, - -
: , 2 3
, 1 3 1+ + &, 1 &;
& +
X 2 -9 1 . 3
28 11 3 1+
- 3 1 )
- 1 4DD, EG, E<6+
22 . , . 3 9 -1
A Y 0 4EH,E56, . -9
1 &, ,
- . 333 . & d) & . 0
& 416+ > . : 3 0
& 3 .1
33 +
% /| E+GK ,2 . 23
. & 33 & K+<P; ©E
3 3 <<K= 4/ E+E<6+ % 23 72
D D , . D< GK +%
9 . - 7. / E+GK4, , 16+
& & et 3 ; 3 1 3
1 + 0

H5



3 2 .. 3 ()2 *

7.L . & ) - &+ 9
13 A 3 4E<,EH,E56, 9
3 +
| E+GK467. 2 - & -

o 20 30 40 50
Particle size [nm]

I E+GK : & K +<P <<K=
%P, 5 3 ) 3 46, . 23
. & 4 H 6426,
Ima,, 16+
9 7. 2 1 1 3
, 11 3 2 7 33
, - 2 + , 22
-0 . B, 3, 3,
3 1 , 1 3 - 33 +
9, - 33 7
2 +
> A. 2 A 3 1 ; 3
0 3 , 09+
I 5 A 5
% . 2 1 3 33
0 1 3 .9
11 . 3 .B 11 0 33 9
3 3 +

HI



; 9 E+< G+, 09 1
3 2 -@ 2
33 1 , 3
Q: ® Q
% . - 11 33 33 & ; 5 9
.L 2 . & K +<P; E.
11 + & 2 3 7
33 7 9 9 ADKKK)'<KK)
<KKK .. 6, 011 3 +
/ E+ GD .B DKKK ..
9 2 33 : . G<- 3
7 D<KK %;-;P +
'<KK <KKK .. 9 . . 3
33 +
3500
3000
2500
;? 2000
Z
£ 1500
1000 S
500
0
0 5 10 15 20 25 30 35 40 45 50
Tempo (h)
/ E+GD & ' & . 4 26
9 DKKK.. 4 6,<KK.. 4 6 <KKK.. 4 6
& - 09 1 3
2 - .3 2 , 0
3 09 . 3 3 8 , 33
0 , 9 3 +

HJ



()2 ¢

3 2 3
%0 1 8 7 1 ?
DKKK <KKK .. 9 .o
. 2 3 4/ E+G'6+
Surrogato+ 1000 ppm H,O
Surrogato+ 5000 ppm H,O
/
| E+GE DKKK <KKK
9 + :
2 23 1 3 8 - 3 <KKK
9 + . 3 3, /
E+GG, .B 33 0 . DKKK.. 9,
.38 7 . ,
<KKK'.. 9 . 2 +> 1 -
9 9, 33 ..L2 +

5K



100

80

60

40

20 +

Me-cicloesano T-butilbenzene Decalina Tetralina Dodecano

-20

-40

/ E+GE & : CE
DKKK. 4 6 <KKK.. 4 6 C+

100

90

80

70

60 -

50 -

40 -

30 4

20 -~

10 -

Idrogeno Metano Etano Propano

/| E+GG 1 .3 3
33 & ; e ., 3 DK KK. 4 6 <KKK
.4 6 C+

4/ E+G<,/ E+GH,/ E+G5,/ E+GI6+

5D



3 2 .. 3 ()2 *

£
=]
=
Q
U I L L L L L
100 10 0 1300 0 10 10 ] 180
Raman shift (cm™)
/| E+G< . . . & ; ' E .3
0 —
) —
10 —
g
3 -
U-
o —
-
%
0
/| E+GH . . . & CE . 3
QDKKK ..

5|



r =
Illl

E=:
1

- r“‘ \l
[
o I
E lm - o |“. 1“ \
g - \ [\
g - | \
@] : \ "’ {
1) - \/ f \
b X / !
. e S E
. I e O . s, Wiy, W .

LI L I L l L I LI B | I L I LI I | I L I LI |

100 1100 10 10 10 ] ] I
Raman shift (cm?)

E+G5 . . & T E .3

100 110 10 1300 10 10 ] 1M
Raman shift (cm™)

E+GI . . : & ; - E . 3

5E



3 2 .. 3 ()2 *

9, , - 0 2 1 , B
1 O 3 8 +% 1 3 . 1
3 8 1 2
0o +
% % %
%
@( ) @2 ) @2
8 *5>29 ? El'<D DD'IC EJ<JI GKHE
8>.5>/5>49 ? > "JED <GIG '‘BE" '5EDFK
-> D,H K,H D,G D,G
2 E+5 .. .- . . &
, DKKK .. -, '<KK L. -, <KKK .. C+
1 )& 4/ E+GJ6+
DKKK .. 9 . <bK=,
2 , . GIK= +
9 . '<KK)<KKK .., . 8 -
2 . <|K= . 8 1 2
GIK=7 -. . HGK=, 2 2
0 +
2
] |
9 \
0 100 200 300 400 500 600 700 800 900

Temperatura (°C)

/| E+G) )& 33 & ; e

9 :DKKK.. 4 6,'<KK .4 6 <KKK.. 4 6+

5G



%0 9 4DKKK .. 6
3
! 5 55
33 . 3
- 22 1
2 2
C1l D. '<K
3 3
31
% . 3 . 2 317
Z) 5. @ 317
4EI16+ 9
D6 33 2 2 & &
3 3 7
3 31 2
'6 2 & &,
B 2 - 3
& 33 2 11
+ & 33
31,. 2 9
+& 9
3 31.
&; gt 9

.B .

4GK, GD, G, GE, GG, G<, GH, G56+

# 3 13 2

31. <K., 9 .2

3 4Gl6, -1 7 11
4Gl

5<

2
3 33
+
332 2
22 ..+
33 31,
<KK..+& . 33
/
+
33
3
E
7 1
4EJ6+
3
1+
13,
1
33
33
3
3 .L2
2 7
0 33
2 &
, GJ, <K6+

37

33

33



3

()2 ¢

317 33 1 -
31 , ]
1 3 1 2 .1 -
: 3 - F
p46Q 46F&> p46Q 46
& 3 33 7 09 2
.3
3 1 1 - -0 - ,
1 - ,. -@ 31
) 4<D, <'6: L 2 )1, L
37 0 1 3 ,
+
X. 2 1 0 , E 2 33
L9 3 3 [
1 - ) 1 & Q- 22 13 )
+ 3 3 4 GK,
Gle+
%0 1 3 3 ,.9 7
2 3
8 4<ES6, 333 + & 9
2 7 4< G6, 7 F - 3 31
0 : - +
0 2 79 1 4& 6 +
3 3 33 33 1 &:&, B
3 31, 0 + % 9
11 - 1 31,
2 E+l 011 31
- ) S&) s&)+ & . B
22 0 11 9 11 & . 1 4<<6+
6 8 * 6D 8 D D6E7 8 DFDG6E7 8
DKH+ D<<: K K
DJ<+k D5H K K
4 G<5+b< ~5HD JHI+KG JHI+'G
DEI+GJ ~ DKKK )5K+5D YHH+5'

S5H



55

"5+D< ~DEEK )E+KJ )55+<G
2 E+l & & 1 I<Km
X. 2 093 3
_alM,S)P(H,) o
a(M,) xP(H,S)
- D & ' &, 1 , 31 2
0 D O 4DQ'6, . 9
3 D , 9 0
3 2 & &+ 3
31 B &4 - 6;&4 6+
3 3 3 2
1 3 31 : 3 4<H, GJ6,
3 4Gil, <56, 3 4<<6, 333 )
3 1 4<I6, - + %0 &
2 2 0 3 & 9 22
4<'6, . 22 11 )
4<J6+ . . -1 3 3
& ;& 4<H6, 4<<6, .. 3 33 4GK6
33 4 , , , 6 4<KB6, ,
3 4HKG6 3 .1 & 4HDG6,
1 3 4 3 6 4GK6+
3 0 3 4<<6 B -
31. 0 3 3
0 7.L & 4 EH DHK)DI K 8C; 6, 2
&& 4 EH)<5 JH 8C; 6 2 & 4 HG 5H 8C; 6:
3 3 & 0
3 2 +
%0 2 .1 &,& &;& 4H6 1 9
1 3 2 13 2
.1 3 ?9 . 0 2
4 6 . 0 2 L 0 2
4HE6G+ . , 3 & &,
- 1 & ;& . G:D, 1 9




*

-@ . L
22 . -@
4H5, HI, HJ6+

3

, 9 . - 33
3 4H'6+
7011 - - :
1 3
4HG,H<6+ >
22 11
y e . 22 0 3
& 9 & +
3 31,
9
1 , B 9
LO
1 . L
7 -
13
7 - 33
3
33 2 , -
) 2 9 -
11 3
13 ,
3
-11 ( ) -%
2 45D6+ %
1
, / E+<K+ %

Sl

()2 ¢



=P
/| E+<K & - .- 11 45D6
11 .L. 7 & 45'6 | E+<D
+ 3 - 1 3 .11)
1 3 31, 3 1 3 +
M1 P}
Ni{2), P2}
/| E+<D 4 6 45D6
% 1 3 -
- 1 , . 3
3 1 3 , 3
. 3 2 45E6+ % 7 . 33, 9
3 .L2 11 3 +
% 11 - 2 3 , ) - -
11?20 3 . ) .. 2 3
11 - 1 3 1 +
+C 3)%.345E,5G6 . .. 3 ) 11 2
- . 11 : 9 7.L1 1
3 + %0 1 , -
, 713 1 3 .
3 +

5J



(NL/h/Kgcr)

H

: 3 3,
- 9 3 +
33 2
2 3 3
+ 1 4]  E+< |/ E+<E6
3 3 <K
2 - 3 33 7 2
3 1 +

4500

4000

3500

3000

2500 I\

2

(]
(o]
(=]
o

. b\E\E\E\B\

1000

500

0 1 2 3
Tempo (h)

E+<' & . 33 & ; T E .
4 6 <K .. 31 42 6+



H, (NL/h/Kgcr)

1500 |

1000

500
0 . . 0 . 0 ’s i s 40 i
Tempo (h)
|  E+<E & 1 33 & K+<P; B . 3
4 6 < K.. 42 6+
- -7 1 33
31 - .- 9 7 0
2 & ;& 2 1 1 +
Fy(
% . . 3 31 7 & ;&
Z) oot 3,9
33 . : 3 - , -
0 3 31+
E+G+D+D
11 3 . 33
: oDM . : . 4& DM; - ¢ & DM; : &6.
0 1 . + 3 3
33 & DM; CE 2 45<, 5H6 7.
- 3 + 7. 2 /| E+<G O
7 9 -, 3 - 3 1
3 3 + 1

50



3

& K+<P; . g4/ E+<E6 & DM;

1 2 .
3 2
, 22 9
- - .2
| E+<G & 1
& 11 33
11 . 33
4'M6 v &&&
'M4& & TG6+ 7. 2
3 . 33 7
DKKK % =P
3
11 3
33 &;&
L - DK -

33

()2 ¢

ed/ E+<GB6, . 9 & :
1 - P
+ > 1
0 3 33
2 +
DM & ; + g433 6 DM&; ' e4 6
& -
9 . 1
o&p'M 4& :& TD6, &&p'M 4& :& T'6 & &b
E+<< 0 3
, 1 'H 3
3 - - 3
33 &;& 1 3 4556+
3 . -@ -



[ E+<< & ' 33 & ®B&p'M4 6,& & 'M4 6 & &p'M
433 6

& . 39 33 . . 3 <K
31, E) 1 + |/ E+<H. -, & &p'M -
3,1 . DKKK % =P G ,
L2, . 33 & ; - g4l  E+<6+ .
33 & &p'M 3 3 45<, 5H, 516,
9 . -7 33 2 - .L 3+" F
1 9 3 3 3 3
2 33 3 3 1+
11 3 & ; e & &p'M, 33 " "D D:D
.L 2 . . & +&p'M . DE 3
DKKK % :;-;P +
9 -71 .3 3 E) 1 O
11 3 . : & ; g & &p'M
& &p'M,.
33 31, 3 -@
+ B - 33 & &
3+



3

/| E+<H& ' 33 &
& & >»'MQK<MP4 6
& ; e & P
3 - 13
‘M  K+<M P, - 0
2 +%
2 -
P,2 -@1
3 +% 3 .L .B
. 3 2
1 &:& . '+
& 1 2
‘M & 1 IKK
2
33 . . , B -
9 2 -
> 3 P 1 & &
3 3 <K..

&%p'M4 6,& &p'M4

()2

<K.

£ 4/

& &p'M

*

9

E+<' /

2

31+

E+<ES6, .
, T &
3
& & p'MQK+<MP 4/
'K+ 33

011

/|  E+<5

.B

&p'M

6,& &p'M42 6

&b

E+<H6

&p



[/ E+<5& 1 3 33 & & p'M4 6 & & H'MQK<MP

4 6 . <K.. 31+

1 . - 33 &:& - - )
1 - 1

&&T, 7
333 1 3 3
2 , 9 2

11 3 I+ 9 33 42 '+6 7 . 9

1 . . . 33 & 'M; ¢

) : 11
& E+HHM; e & '&p4/ E+<I6,.



3 2 .. 3 ()2 *

I E+<l & ' . 33 & E+HHM;
4 6 & '&pd 6+

& &p .1 -, 1 3
DKKK % 5P 9 .. 3
, 1 9 7 3 . S,
/|  E+<G+
& 33 & E+HHM; - g : 3 DDKK %
P L & &p 3 7 : - . DG
3 7 1 .L  EKKK % -P + B7 1 -
1 ) & DM; + g4/ E+<G6 -
2 + 33 ., 9 1
3 2 . -@9 . . O
& E+HHM,; B + . 1
3 2 33
0. 3 . . -@ 2 9 2 2
1 33 33 3 1 + 7 1 -
33 . . . - -
3 2 +
33 7 . 3 <K.. 31
4/  E+<J6, - . 3 31



& . 9 . 3 . 3 <K. .31 . & E+HHM; el
1 . 33 . &
DM; « g, .L 2 , . . 9
E . 31 4/ E+HKG6: 31 .B 11 2 1
2 ,1 0 3 <K : :
E.. , )
3 - D<M 'K 3 +%011 31
.B . 9 : Y 0
33 9 . 2 .1 +
[ E+<J& - .4 6, <K. 4 6
<KK..4 6 31. 33 & E+HHM; &



3 2 .. 3 ()2 *

[  E+HK & - 4 6 E. 314 6
33 & DM; T E
3 31 33
0 2 3, 7 -7
3 31 9 8 -
+
33 & E+HHM; CE. 3
317 E) 1 .. <KK. 4 E+<J6:
2 33 . DG 3
DKKK %:;-;P  + [ E+<J. -0 . . 7
9 9 7. 2 33 -
3 3 1 33
3 , B 0 9
1 & E+HHM; g - . 22 1 3 2 3
1 - . 22 3+
% . 11 33 <K .. 331
11 -, & +&p4/ E+HDEG: . 9 . 2 1
- .3 3 33 -

DKKK % N . 3 3 +



/ E+HD & ' 4 6 <K..

33 & &p
7. 0 2 .3 31.
33 2 & &p & &p & &b & &bp & 'M;
<K .. 314 E +H'6: . 3
-0 9 3
E+<H. 33 M 1 33
+
B & "&p 3 9 1
1
+ & 7 2 - 11 3
3 3 3 L -9
2 . 3 - & &p . +& 113 9 0.
<KK .. 2 L & ko & &p4l
E+HEG6 3 DKKK % ;-;P + B - 1 7 -
9 2 -@ & o& b
0 3 . & &p . -@
DK 3 +

314 6



3 2 .. 3 ()2 *

|  E+H' & ' <K.. 314 E)
1 6. 33 & o4 6,& &pd4 6,& &pd4 6,& &xpd433 6 &

‘™M; - g4 6+

/ E+HE & - <KK .. 31

33 & o&p42 6 & &p4 6+

JK



E+HHM & ; 'E - 3 - 33 & &p,
9 1 33 .2
0
E+G+D+' 333 & ;&
& 0 7 11
0.1 333 -+ 2 EH
33 , 3
0 1
3 +
-
%38 6 %8 6G8
") DEI KGH DD
/ 663- . DG KGG DK
3- DG KG'E DK
DG KGH DD
4 DG KG'E DK
2 EH ,
33
7. 2 .1
33 DGH ;, 0 , -
9 1 1
9 2 +> 1 23
4/ E+H<6 33 +
/| E+HG 23 33 & E+HHM; + 433 6, & &p
4 6,& &p4 6,&'M; 6 4 6+

JD



3 2 .. 3 ()2 *

I E+H< . . 2 2
2 (G 1 " 33 & E+HHM; g%
- . . 33 - .
2 , 9 0. 3 - 1 -
- 0 +
/[ E+H< 2 2 y 4 -] &

E+HHM; g433 6

33 . 33 11 I
|/ E+HH+ 11
1 1 2z v O , 33 2
2 1 . . +
& & E+HHM; 0 1 7 . 4KD)KI5)KHGH®6 1
EJ+l=, GH+E= H5+<="'n . . 1 . ID,D,Dm, I'K,Km
Km+X 2 1 . @ 2
, 1 . 4536, & - 28 E<K=
' 9
3 .B 1 +
7 - : . -@0 :
, 2 33, . 3 <KK)HKK =4IK, ID6+
& 33 & 'M; B . G<+<='n . 3 1 2 1
& I',K,Km 4KD)KII)EE<6, 0 L2 . 9
NKKm . +> . .B . 1 -
) , .L -
11 3 19 11 3 L



, 11 2 1 ID,K,.Dm ID,D,'m &
AKK)KKH)K<D<6 EE+J= <G+l="n, 3 1 9
& 'M; - g . & K & E+HHM; g+ >
1 3 3
+
& 9 7 - -
1, - &
L 9 & -
2 -?9 1 1 1 33
, - & .
1 L 11 3 +
/  E+HH 11 0 / DGK 33 . 4 6
33 & E+HHM; 433 6,& 'M; e4d 6,& ‘& p4d 6 & &&bp
4 6+
& : & &p & &p .B .3 1 -
1 . 3 1 ID,D,.Dm I'K,Km & K
& *+ %0 & &p & &p. O 9
+ 70 3 1 22 & +
& 33 .L -
3 0 1 & , 1 EG='n,
& OIKM HH

JE



3 2 .. 3 ()2 *

M . . & &p & &b - . 3
2 333 1 . . -, 1
1 . t+& 9
1 11 9 33 1
ID,D,Dm I'K.Km 1 - . .4 E+H5 / E+HI6+
" 9 33 - 9 &
7 3 0 1
+ B 1 - 11
9 L 11
2 + 0 0 11 3 . 22 1 3
1 3 +
[  E+H5 11 0 / DGK 33 . 4 6
33 & E+HHM; - g433 6,&'M; + g4 6,& ‘& pd 6 & &b
4 6+

JG



| E+HI 11 0 / DGK 33 . 4 6
33 & E+HHM; £433 6,& 'M; - e4 6,& ‘&p4
4 6+
ID,D,Dm & ko1 22 GK+K="n
& X EJ+l='n+ . & ‘&b & &p.
1 IDDDm.. 0 EJJ= GKK='n,
IK,Km, 1 . 2 1
GH+E= GH+<='n - 1 : 1 &
&%> 1 1 3 3 33 7
- 1
11 3 11 3 1
3 . 9 +
L 9 11 3
113 7 - 1 3
3 +
X. 2 13 3 33
11 33 4/  E+HJ6 1
ID,D,DM4/ E+5K6 I'K,Km4/ E3D6+
11 3 33 , 3 3 1 22
.9 2
2 11 3 1+
11 1 1 : 1 B-7
3 Lo+

J<

6 & &b



[ E+HJ 11 33
& &p4 6,& &p4 6,& &p4b

1 11 33 &
1 . . GH+<='n 22
9 11 & 'M;
& X & ,7 7
/[ E+5K 11 33

& &p4 6,& &p4 6,& &p4b

3 ()2 *

& E+HHM:
6 & &pd4 6+

'™, - E
+> 0.

E

& E+HHM;
6 & Ko 6+

JH

433 6,& 'M;

433 6,& 'M;

ed

=



/[  E+5D 11 33 & E+HHM; g433 6,& 'M; g4 6,
& pkpd4d 6,& &p4 6,& Xp4d 6 & &pd 6+

% . 7 % 33 & &p.
0 , - 0 33 9 -
4/ E+5'6+
/| E+5 % 33 & &b
1 28 33 & 'M; - g4/ E+5E 466 &&p

4/ E+5G466 &&p4/ E+5<466 .B . -

22 -

1, 1 . +

| E+5E 0 28
33 & 'M; - g46 . " . 426, .B

A 3 7.L.22 -

J5



/

28

/

/

E+5E 4

E+5G 4

6

6

E+5<4 6

1 3

28
&p4l
28 &
28 &
11
&:&,. -@
33 2

& 'M;

3 ()2 *

E+5G6 & & p4/
2

& p, 426

&b 426

Jl

2

"E, 426 ..

E+5<6

%

B 3
+
- 1
% . , 46
% . , 46
1 1



2 + - ) 3 & &p 1 - 2
4/ E+5H466 2 2

4/ E+5H 4266 . 2 S - .+
/| E+5H . : 33 & & p4 6 &:& 426 &
33 &'M; + g& E+HHM; g & &p & &p7. 2
9 . . ;
0 . - . . & & p4/
E+556: 23 7 .2 D+< EE
0 2 2 + > 7
9 33 1 +
& &'M; E - - D
<K + . & E +HHM; & 23 7.
9 . . & 'M; 59 23 7 9
33 &)z g 4I'6+
33 +

JJ



/

/

E+55

E+5I

DK EK +

/

/

/

E+5I

E+5J

E+IK

23

1

1

1

46 & E,HHM,;

46 & E,HHM,;

0

33

3

()2 ¢

- 33 & &p
1 4/ E+5J6 .
1 + .B
E
426 & 'M; - 46&&p 46 & &&p

5426& 'M; + 46&&p 46 & &b
$ . & "&b
1 3
+# 3 7

DKK



1 D 7
2 +
| E+K 33 &
/| E+ID46
2 GK
L 9
-1 3 ¢ .
3 .1
15, 116+
/| E+ID46 1 238
46 .. %

&p

2

33

DKD

8 33
/|  E+ID 426 46

41E, 1G, I,

& +&p, 426



GK <K

% P

| E+I
& &p

33

7

2

,

E+I'

33 & &p -

& E+HHM; -

9 11
. -@

5 & 'M;

41<, 13, JK, JD, J'6, .
4 ..
T'6 4JK6+

4JE, JG6 O

T D6 413, JD
7 33
33 0

3 ()2 *

E & &b & &b

DK

& &p

+ X

33

33

011



+ & L
1 2 22 11 L .1
2 +
- 2 L 3
+ & 7.22 -9 11
33 - 2 +
& 3 1 .B | E+IE,
13 . L
3 0
9 7 +
> 1 B- 7 1
9 9 33 2 2 -
22 11 1 0 +
|  E+IE . : 33 & E+HHM; & 'M; g & o&p
& &p & &p
& 1 B - 7 - 7 33 3
4&6 . . 1 3 & ;&
11 3 1 33 1 3 +

DKE



3 2 .. 3 ()2 *

& 33 &, . 1 <KK=

JKK=, & <KK=+
X 3 . . . . &E+HHM:; 'E
4/ E+IG6, . .2 .- 3 33 7 & - 41D, J<, JH,
J5,JI6+ . E . .L DI< =,
EJK= 0 : 0 <KK =+ . - 22

3 & C & 3 & & , 0

7 , -

9 3 9 + , 3 -

- 3 9

& Q. —» & Q -

&Q  —s &Q

0 A 1 1
. 23 2 2
3 9 +
/| E+HG&1 . 3 433 6 3 .) 3 426 &
E+HHM; &
2 9 . . .B . 3
1 , - & Q. |
9 .L1 2 0

DKG



41K6 9 1
11 ( -
- 22
3 .3 .1
0
011 22 9
3 L1 2
1 2 0 +
3 0 T+ >
0 0 +
22 1 9
1 1 41K6+ %0
0
EJK = <KK =.
3 1 JKK=.
1 :
, B .B 1 .33
2
3 11
41K6+
> 1- 22 -
1 .
L1 -@
HK =, - 7
7
1
9 HK-=
& 9 & 33
5< =, 9 DE<
9 2 . 3
HK = 4JJ6, 0
2 3

, EE<

*+

L ,
1 +& B, 9 3
2 4JI6+
7 - L
1, 1 3 3
L1 2
.L.22 - 3
22
2 79 -
1
1 ) ) DI =+ &
3 0 +
9 . - DDK = EH< = G<<=
7
3
3
- 3 -
0 -.B
.1 +
3 -@
.B
& g U 4336 -
- 2
&; - g4l E+I<6,
=, El< =, G<< = <KK =+
0 & rR- 1
7. 2 9

DK<

HK =+



4D QD;R6 Q &

/| E+l<& 1 3 4 -
&'M; E +
B 9 0
1 2 + 22
3 +
1 11
9 & E+HHM;
& 7 0
-@ 0 & . 7 &
, 122
0o 1 - 79
0 7 +
- 3
E+HHM; & % . ., -
1 4DE< =6
2 3 -. EE< = 1
7 9 3 -
-9 9

3

()2 ¢

011

DKH

( -
<KK =+ % 2
@



/

/
‘M;

E+IH /
33

E+H & 1

e4 6,& p&p4 6,& '&pd 6,& e&pd

+

.L1

E+I5

3

33

DK5

3

DE< =

22

3 +1

DK< =,'EK =, E'K = GGK = -

DE< =, EE< =, EI< =

3

& E+H
6 & &p4d

HM;
6+

e433 6, &



3 2 . . 3 ()2 *

[ E+I5& 1 3 .) 3 33 & E+HHM; - 433
&'M; - g4 6,& p&pd4 6,& &pd42 R6,& b4 6 & &od 6+

1 : & & &op & &p- . . 3 , B
1 - , &
- . .1 . 33
&:&+& &p&p & ‘&p. 22 . 7 9 . 2
3 22 3 + - 3, -
DD< = DI =, . 3 11 3+
&:& . : 3 . 1
, 9 B 11 2
DD, 1 7
9 3 + 1 3 D5K=
EEK= . 1 1 + EEK= - -
0 7
2 & &b - HHM . & ‘™M; e 9 7
22 - & + 7
EJK=. B .22 9 . 3
, . & p&p&e&p & &b
.L2 1 & 'M; - & E+HHM; - g9
- - 1 1
2 + - 33 &:& Ghs =7. 2

DKI



- 3
- &
9 +
33
L2
[ E+lI &
<KK= 7
3 B-7
[ E+Il& 1 . 3
[ E+I57 2 -
.22 . -@
9
3
3
3 7 DDK =
1
2
EKK = EJK =
L

9

&p -9

33

3 + 9
2 33
3 3 2
1 +
&+ > - 33 2 &
2 +
3 3 42 R6 &
M; 'E .1 -
9 .L
+ 33
0. D5K= .
& E+HHM; - ¢ 0. 7
‘&p DHK = . 2
B - 1
&)& 9 -+ 1
9 EH< =. 9

+>

&b



()2 ¢

& E+HHM: - ¢ EE<=. & 'M; =+ 1, HKK = & . 3
+ B .B .
_ <KK= . B
22 - 2 -
+
& 1 9 3 1 2 3
3 3 1
1 & &n . 3 +>
41E, 1IG6+
3 9 7 1 3 1
& &+ & & p'M 7 2
.22 1 3 .1 3 1 -
0 3 3
+
11 H +
0 33 3 3 33 2
11 , 3 - 0 31,
0 13 + , 2 3 0 g ,7
9 1 9 33 33 45G, DKKS,
3 3 2 +
E+G++D 333 33
% 11 33 1 - - 3 +%
2) 7 1 0 333 45G6+
n ;l* &
6 %8 6 $ %8 6 8
'<5 K,5'K DD,
13 8 , O- DGE D,DH E'.G
138 ,9- DE< D,DI EG,J
13 - DIK K,1J 'K <
13 - DH5 K,55 DJ,D

DDK




13 5013+ ) ) )

3 "7 ) ) )
2 E+DK . 3 , .1,
- 33 33
X . 2 2 E+DK 3 0 .1
3 1 , 3 7 3
1 3 1 33 +
-@ 3 -
1 3 ,
3 - 3 - +
& 1 3 1 711 0 1& 33
+ . 33 <M & Y [ E+1J,
55I,D " . 1 &+ %A 9 2
2 3 33 +% 2 S5ID,H "7 Q
1 4 & G . 11 2 -.B 1
.3 3 11 1 45G6 A 2 5Ik<
7 .2 4 Q6+
[ E+J . 1& . 33 <M &;

DDD



3

33 <M &,
I<'+< " vQ 1
Q 4&
3 0 3 .1
3 2 4 Q6+
/| EHK. & 33
% & 33 <M
2 2 -
&v1 &+ % 2  DEE+5 "7
2 DEG+J " .. 11
11 11 -7

2
‘&, I<H+< "7 2
£6. 11 1
HiK " 7 2 -
<M &;
‘&; & 4/ E+JID6
.L2 4D'l+H "67
2 4 &
4& £'6 3 1
0 +

DD’

E)6+ 1



/ E+JD .

[  E+J
<M &;

1&

[ E+JE
<M &;
+ &

4>

33

2

45

<M - &;

7 1 3

DDE

33

11



/| E+J 1 33 <M &
/| E+JE 11 33 <M
E+G+'+ 3
% . . 11
31, E) 1,. -@

9 3 +

3

()2 ¢

DDG

33

61

<K..



3 3 3 -
+ . I EXJG | E+I<+ 7.
2 1 4 2
6 - 4 2 6, . -@ 3
0 - 3 2 +
> 1 - 3 3 3 8 ,
1 3 2 +&
- 0 3 0 2 3 -
1 3 2 +
<M & .1
3 <M &; o9
11 33 2 +
/|  E+JG & - <M &;
Q<K..

DD<



/

/

E+J< &
Q<K..
33 . 3
+ % 9
+ &
A
2 1
33 )
3 +
E+JH . 3
Q<K..

3

()2 ¢

<M

DDH

+& 22 1
8, 1
33



7 F 0 . 33 <M &;

K+<MU P 4<M &;  Q K+<P6+ 7 33 1 &
33 28+
<M & QK+<P . &2 8 . .3 +
1 0 y - 3 A 3 33
- 11 +% . 3 2
[ E+J7. 2 1 . P
4 E+JH6+ B 1 - A 0 3
1 3 3 1 +
[/  E+J5 & ' <M &  QK+<P
Q<K..
[/ E+JI . 3 . 3 <M ' &QK+<MP; -
Q <K.. 3

DD5



3 2 .. 3 ()2 *

& 9 11 7
2 8+ . / E+JJ / E+DKK+ %A 7 .L2
1 .3

7 2 +

/ E+JJ & - <M & 2 8
Q<K..

/| E+DKK . 3 : 3 '&28

Q <K.. 3

X. 2 - <M & <M & QK+<P, . 3

+ 3 ,.B,

DDI



- 11 3 . 22 .. 332 . 3
-+
X. 2 0 3
33 3 1 11
3 8 8 33 1 + B
3 2 33 +
33 . - 1 . 33 +
/| E+DKD7 1 . 2 . 3 .- 2 . 3
+
/|  E+DKD
Q<K .. & 2 8+
E+G+'+E 3 2 2 4C D/ 6
% . 11 - 2
33 - , 33
2 3 31 - 9 2 +
7 F C D1 , -
, 33 3 . 3,
3 + 33 2 11 7 <M - &QK+<MP;: 9
2 . /|  E+DK'+

DDJ



/

E+DK' &

1

/| E+DKE7. 2
3 - 2
Q<K.. 2
13 @ 3
X. 2 .B

3

()2

<M

. 33

D'K

' &QK+<MP;

31+



/

E+DKE &

Q<K. 31 C 1

>

33 -
33 3

<M

.&)K,<MP;

31

D'D



3 2 .. 3 ()2 *

2 # %
4D6 + , + ,+ ,+Y , ) * 23 4'KKJ6 I+
4'6 C+ + , +> , + I , 1+ )& , , % (4
4'KDK6 E<+
4E6 ++ - ,C++ " "+ &+ +& X, ) * ( 4'KKD6 EJ5
GDJ+
A4G6 #++P 8, ++P | "+&+ . + 1 ., + : .o
(4 4'KKG6 HB+
4<6 &+ 4 , + -, C+%+#  + , + -, # . 4DJJ56
'GE)'G5+
AH6 #+$- , +\92, + )- 8-, ) * 2. 4'KKJI6 D)H+
456 + , # 22 4'KKK6 D5E)D5I+
416 + , + + , +#3 3, + ,C+ -3, +#3 3 +, )
* ( 4'KKH6 DIKG+
46 &+ &, +" | 3<4DJJIK6 FBK+
4DK6 "+P+ , & .N /.. -N - N+ : N ,

+ 281. - . . + U\ 8 # U) ?'KKG+
4DD6 +% 8,C+" < 4DJIG6 J<)DK<+
4D'6Y+% , ++ 3 , +C+P N,Y -, & ((  4'KKI6 <JG")<J<D+
4DE6/++" ,C+C+ -, ++P N, ++ | $ (4 4KDE6 D'GGH)D'G<5+
4DG6 + _ -U , +#+ , + +#88,P+ + P - -N, (2 4DJJG6 DE<+
4D<6 + -, %+ +# +4( 4DJID6 EHK+
4DH6 + , t+ ) +4 4DJJ'6 G<+
4D56 + , ++  ++ + , $ ( 4DJJI6 'K55+
4DI6 &+ N ,#+& , + ,C+%+#+/ | ) (3 4DJJ56 DG<)D<'+
4DJ6 +%+& 8, + +" , ++> | C+ & , .+ + " 4. 4'KK<6 D5E DIK+
4K6 &+ & - , &+ - - 8 , + 2 , + 8 $

4'KKD6 DGE)DGJ+

4'D6 ++ #88, +#+ ,+ U #++ ,P++P - -N, + ,
2<4DJJH6 ED<)E'E+
4"6 ++> \++/ \++ [ &++Y \+ -, 4'KKD6 EGE)EG5+
4E6C+ 2 & + +( 4DJJD6 DJJ+
4G6 + +/ ,C+ 2 $ % 3( 4'KKK6 DG KJ<+

DII



4<6C+ 2, $> % 4DJI56 D)D5+

4H6 + +/ , + +> | H: 4DJJ6 'GK)'<G+

456C + 1 +#+ , -, ! N, " # 4DJJ<6 E)
D5+

4'6 %+ & 8, +" + > ,C@ +& , ) 4: 4'KK<6
D5E DIK+

436\++%- ,+P. ,P + + 2 4DJIG6 DKIH)DKII+

4EK6 &+ , +&N , + - ,C+ 2 , .+ + 334DJJK6DID+

4ED6 + & D HE+ , + +& 8- |, +# "o +
4DJI56 DJ5)'KI+

4E'6C+ + 1 |, + +#+ , + -+ N, I" # 2 4 DJJ56 E<)GI+

4EE6 + , + ,I+\ | +Y I+ [ $+ , (3 4'KDK6 EIJ EJG+

4EG6$- \,$- \, - LY %% \! \ +1"# (  4'KD'6 'E)EK+
4E<6\ J NP+ " $ > ( 4'KKK6'5J)IE+

4EH6 % , 2 , , # 3 C, + # (42 4KDD6
<KG)<KI+

4E56" 28, - Y + 4DJ5H6 '<b)'H5+

4EI6 C+ 2 , +% N)& , &+ , C+ &+ R,C+ N ,/+" | % +4 4DJJK6
D'D+

4EJ6P+ - , + ,+- [+ | C H&+# ( 4'KK'6 HE)5<+

AGK6 + ., + +%+ , )) * (4 4DJJH6 'KE)"E+

4GD6 +P 2 ,C+ - $ 2 4DJJH6 EISG)EIE+

4G'6 CHH+ - %+ |, ++% ,C++ -, $ 4DJJH6 G'55)G'IE+

4GE6 ++% , ++C ,C++ - | $ 4DJJG6 G'IG)G'IJ+

4GG6 ++C , ++% ,C++ - | $ 2 4DJJH6 EIJE)EIJI+

4G<6 C++ - | +%+ - , H43 4DJJI6 G' <D+

4GH6 +&U , + , , + 8- ,+ _ ,C+%+#+/ | .+ +

# + 2 4'KK'6"E'E5+

4G56 "+%+ ,&+%+ [ CH++ 2, ++# 3, +&U ,C+%+#+/ |, 1" . 4'KKE6 <KD
<KJ+

4GI6 + + , t&U ,C++ _ + , C+%+/ | H:< 4'KKK6 DIG)DJIG+
4GJ6 C+ %+ , %+ , [+ C+ , +# ,+C+ .3 +&

+  4'KKD6 DH')DHI+

D'E



3 2 . . 3 .()2*

4<K6\+\ - , + 2, + .+ A\ + -- -, P+P+ , +\ 4+ --
+ ,+P 8, ) * 4'KK56 D<')D5D+
4<D6Y+ + + - |, +\+ 8- | # ( 4DJJ6'IE+
4<6 )+% , )+C ,C+) -, $ + 4DJJ<6 G'IG+
4<E6 + 2 33, + 3) , +% ,+C 3% .3, +" +: 4'KKG6
'DI)"G+
4<G6 + 2 33,#+ , +/ -, +#h 8 ,+" | + 4'KKG6 E5)EID+
4<<6P+- ,+ ,+- [+ | C H&+# ( 4'KK'6 HE)5<+
4<H6 +\ \+\ - | , +3 4DJJ56 GE+
4<56 +/_8U,P+ ,P+-8,+ 3 -,P + ,)) * 2 4'KKD6 5D)55+
4<|6 C+ P+ % , + P+ -, H44 4DJJI6 'K+
4<J6 +\ , + 2N -, + \+\ - + . +2 4DJJI6 'E+
4HK6 &+# 3, + ) 3,C+ + , + C+ .3, + 8, +< 4DJ5<6 EEG+
4HD6 + Y+ I+ -, %+$ |, +$ " +2(4 4'KK'6 D55+
4H'6 +C , +\ , + U8 ,$+ # (2 4'KK56'lYIK+
4HEG6 + + 1 , +"+ , + + , # <<4'KK<6 ED<+
4HG6 +C . U, + .-. ,*+ 8 2 ,+ U, ++ : )
(  4'KKI6 'DG "'+
4H<6 +C . U ,$+%, + + , Y+ + 3, +%+ - ,#+Y+ U |, )
* +3 4'KKG6 'GD '<E+
AHHG6\+\ - , + 2, + , + )\ + ---,P+P+ +\ |+ -,
“+ ,+P 8, ) * 4'KK56 D<' D5D+
AHB6 #+ , +#+  ,+  , +& . T ) * . 4'KKD6
EKS5 EDH+
4HI6 + 3 8, +% 4( 'KKD 4E)G6+
4HJ6 + - 8- , + L+t % ,+% ,+C+ ,++C8,
+)C+/ ,C+ +  4'KKD6EEKEEJ+
45K6 + , + ,\+ -- -, P+P+ ,+ 2N -+ 20\ -
+ # + 3 4KK<6'GJ'<5+
45D6 + + N |, +# , +% ,\+P+% , # ( 4'KKJ6 JG DK5+
456 + + N & +(3 4'KKE6 EGE)E<'+
45E6 C+ + ,+ 1) o+ 3) , +C 3)%.3, $ ,

(( 4'KKJ6 D5KE")D5KGG+

D'G



45G6C+ + ,+ 1 ) 4+ 3) , +C 3)%.3, , 3 4'KKJ6
G)D<+
45<6 2 33, + 3) , +% ,+tC 3)%.3, +" . 4'KKG6
'DI)"G+
45H6 2 33,#+ ,+/ - ,+# 8 , + 4'KKG6 E5")EID+
4556 P+ - , + ,+ - |+ , C )&+ # ( 4'KK'6 HE)5<+
4516 +C , +\ , + U8 ,$+ # (2 4'KK56'1)IK+
45J6 C++ - % <4DJH<6 <D+
4K6 , 3 ,C+" # , +& , .+ + ( 4DJIG6 DJJ)DE+
4ID6 +)&+ U , +)+\-, (( 4DJJH6 "I<)EK'+
4I'6 + + , + + 8N, +"+# N "+ +$8 8, ++ 8, +#+ L% o+ +
&N |, ++& 8 , ++ | ) % <4 4'KDK6 <5)5D+
4E6 +# ,C+%N -, + 3, + , # 32 4'KKD6 'KD)'KI+
4G6 + ). , + 3, +# | &+ , C+ 2, P N
% , 3<4'KKK6 'KJ+
41<6\+\ - , + 2, + , + O\ + -- -, P+P+ ,F\V L+ -
W+ ,+P 8, ) * 4'KK56 D<' D5D+
41H6 C+ %+ , %+ J+ C+ , +#  ,+C+ .3, +&
4'KKD6 DHE DHI+

4156 %+/ , + #N , #+ 8 ,&+ + C 2,C+ + : (< 4'KKK6 DKI
DDG+
4116 C+ %+ , %+ J+ C+ , +# ,+C+ .3, +&

(<4 4'KKD6 EE< EGE+
4136 + , + ,P+P+ |, + 2 \+ \ - ) * < 4'KK<6 5E+
4JK6 + + , +&U | C++ |+ , C+ %+ #+/ (:< 4'KKK6 DIG)DJG+
4JD6P+- ,+ +- ,+ ., C) &+# ( 4'KK'6 HE)5<+
436 +\  \+\ - | , 3 3 4DJJ56 GE)GI+
4JE6 + + , %+ + 3, + , # 324'KKD6 55)I1J+
4JG6 + - ,"+"-U -, (<3 4'KKK®6 'H)'5K+
4)J<6 +% 8,#+% 3, +. ,C+" | :( 4DJIES6 I+
A4IJH6 #+ + , +Y |, + + , $ + + N," Y&
ADJH'6+
4356 ++ , 3 4DJ556 GEI+
4316 + +\ , + |, +P+& 2<4DJ5J6 EH<+

D'<



3

()2 ¢

4316 +)+Y , )P+ % , +)+ ,
ADKK6 C++ , + 1 ) , +
% < 4'KKJ6 DKK DDE+

f

D'H

(:

4'KK'6 '1<)'ID+

3) , +C 3)%.3,

)



33 2 &) 9
3 2 22

1 3 7

31+
33

D'5

, 426

333

8

()2

2

7

*



> 1 7 2

4KM 6, % P 4'M 6
3 2 ,-.
, 0
3 1 3
1 - 13 2 -
% 333 2
)& - 1 1
33 2
3 -
8 .
33 . + % .
0 2
9
1 3 8+> 1
4 1 3
6,
0 &
6+
% 3
2 33

3 2
33 DM&)DM
0 7
011 3 0
3 -
1 3 3 +
3 0 3 +/

1 1 3 -?9
3 8 . 333 ,

8 L. 3
DM& )DM )K,<MP;:

0

1

3

()2

+ .L
7
- DK ?9
> 1 7,. B,
3 333 , 0
L1 2
+ . B, -
1 3 9
33 +
+ ,
3 +
1 - -
41M 6+ 1
% P+ %
? 3 9
1 3 8+
33
7 ,
0
, 3
L 9
3 1
+
9 . 2
- 1
3 1 4
1 3
3 8 -
3 +

D'l

£- DM&)DM )K,<MP;

E



%

EKM

E)

6, 426

0

DYJ

146
).4 0 9
R4
3 1
, 7
33
- 1
DKKK ..
. 33 .
3
3 2
3 +
8 , -
3 2
1
3 -1 -
2
317 2
3
+
<M &; -+
3
.1

+ X

2



3 ()2 =

3 2
%0 . 72 oo
L 3 + %0 8 7
-0 2 1 "
N 33 ’ 3 13,
):7. 2 .33 - 33 -3 8 8
)+
9 0 .. 3 8 ,
L 1 +& 33 <M ' &;
o 23 , <M '&QK,<MP; -
& 2 8+ & 33 e 9
3 0 32 - B
1 11 3 *
o, .B 9
1 11 3, 3 1 8
2 1 +> 7 1 - 0 ?
1 o
a3 3 . C D1 -
9 1 3@ @ 3 ’
> 9 3 '
.13 '
4 3 + - 33 7
2 1 8 ¥
3 ,
] 1 33
0. 3 +%0. 2 2 && 9 3
0 31, 3
3 9 3
2 +9% . T 3 - 8
&:&T
M 3 0
31 3 2+ 2
3 :
. - .B .2 Cote
1 - 3 o

DEK



7 9 33 ? , 9 7
- 1 2 + 9
7 0
- 3 1 0 , 3 8
31, .2 9 3
9 +
% 3.L 1 3 -
46 33 2 &; 22
3 .3 3 2
3 1 +
426 . & DM; CE 7.L & DM; g 11 3 9
3 +
46 .3 31 33 .L.1 7 & &p'M+ %
3 9
33 11 3 & 3 8 P+
&,9 & &o'Ms& &p'Ms& DM; + gt
46 : E.HHM & 4& E,HHM; 6 L ,
& 4& '™; - €6 0
2 . & DM; gt
46 & EHHM; ¢ . 3 <K. 31 2 .3
011 71 3 9 ,. 9 : . & DM;
9 311 : + % 31
1
9 .3 8+
416 % . L .B
3 - 3 31:&
E.HHM;: eS& o&pS& &pS& e&pS & &&p, 9 9 3
3 . y &:& T+
46 1 .3 . & &p 331,
3,9 - 9
.9 +

DED



3 2 .. 3 ()2 *

1 9 3 -
- 9
- 1 -+
3 ., , 0 , 3 ?
- .1, 1 ,
2 +
& 9 0 1 2 1
- 33 2 7 2 1
. 332 1 & &+" 7
- 1 & K&K
2 & Y 1 - & - 1
3 7 2 ? 9 3 & 7
2 L 9 9
- 2 1 3
3 & & - -
& &+
33 ) 7 2
3 - - 2 3
-2 ?07 3 D E
4 3 6 0 E< ,
< 'K+ . & -
L 2 .L &+
& - 0 , 7 2
I +% 1 22 3 & 9 & 1
3 &
& +
1 -
- 2 +
% 2 4 3 ; 3
3 6- . -1
& EHHM; « g 07 3 .3 & +% . 3
L2 3 + & 'M; - E 1
2 11 3 +

DE'



2 .1 3 .L 9 & 'M;
.L 9 & E,HHM; 'E

3 3 1 3 1
+
&:&T . 1 3 11
+
33 1 3 7.2 0o . 3
2 9 33 +
% 1 3 1 && 2 0 .2
3 9 .+ % &'&«D'M7 . 2
.22 1 3 .1 3 1 -
0 3 3
+ % : L 7
2 1 1 9 3 333 +1 011 -
7 0 - . 1 3 11 1
.1 .- - -+ 1 7

- 33 1 4&,&& &6+

> 1 -0 1+
9 . . - . w .3

1 3 & L & 1 3 1
L 11
+

> .1

7 2 4 , 6,

7 3 & 011
& - 7 9 3 0 L 9
&7 L & 1 L
9 -1 3 +
1 - 3 & &p

9 - - 3 +

X. 2 113 9 3 0 1 33 &

1 9 11 & 1 E<K=4 9
0 3 33 6 , 11 ,
G<K= 4 . 3 6 4/ <+D6 - E<K= 3 7

DEE

%

&t



- G<K= 1 3
9 11 7 -
1 -+
/ G+D &1 3 &
G<K= 42 6+
) 1 1
/I G+ &

E<K=4 6 G<K=4 6

3

DEG

()2 ¢

+ >

G<K=
1 +

E<K= 4

33

&p



33

22

33 .L

0 33

DE<

333

33



