
ChemPic 

.:,,_!,IS" JI.� c.SJ,>-il J,J# � �;,=-rr>: ;1,:;; 0*0 �Ii .JA;:, ., 

f/OXlorf(r f/OXlorr(I 

t/o x I or 1 (f t/o x I o rr o- 

ul� ,:,..!,4 r.P r/o Ir 0,:;,x rr>:, r.P r/o r 0,;;,; rr>: _pl ·f"'!.lo:,_p .>!) �I, :,;I, I; u�I r.P l"�>ror .r 
Am 

( . ..:.....I l" x o -; ;,; �->"") 1..::.....1 J,J � �I, 0-!I p c.5J_>,il 

lr0----+A I P+A In I o 

l"r x Io I l" (f r/r x Io If (r l"r X IO I y (I 

IS"µ ,:r-o; c.S,.., � c.SJ,>-il J,J � �;,=- ,Jt... �-;:,.:,;bis"µ ,:r-o; c.S,.., � c.SJ,>-il J,; 1 o rr <til;,; �;,=- .r 
1:,,_!,IS"' -c....lS" �;,=- rr>: ;1 r;S � <tillt..., :,;b 

v rt f/oOXlo -l"/rOXlo (I 
'\ rt �rOxlo -l"�OXlo (l" 

� ;I r.P � c.51� �I, p J.ol> c.5lo_p ,:,..!,4 J,J# r A/r >!I>! ul:..o ;I! r.P o/0 .p,,.., ;I J.ol.> c.5lo_p _pl .f 

1..::.....1 ul:..o ;I! r.P # � .p,,.., J:,lA.o ·� � r.P o/'\ '\ �,:;, (r H) uJ,;� .,,...,:;,..H.I c.5L,, 
O l" l" l" I /0 x I o (f o / I O x I o (l" I /0 x I o (r I O x I o ( I 

A (C = l" x Io m/ s) 1..::.....1 �.>!):,;I,... ;I �rl.>S .O 

.:,..;:,..oT ->-!.� ... , ,:r.->5" ·�:,.;.;Lo�.,....� uJ,;� � � J.!.� ;I� • .,....��:,...;,;;:, (I 

. ..:.....I JirAl.>9 ;;�.,....���I� ,:,..!,4 ;:;..oS o;I:.:... � c.5lo:, � ,>A (r 

.:,,_!,IS" :,1)1 c.5J_>,il J,J r/ V x I o If ,c.5)_>,il � o:,lo r ;S l" J.!.� ;I (l" 

.:,..ilo:,..!, �),:; � u� p u� u;� � Ub..,...W. (f 

�.) � ,o:,..!, J.ol.> c.5J_>,il �.), ;I . ..::.....Io:,..!, J.!.� c.5J_>,il � A o:,Lo rr>: ;I r.P # l" x Io -r c.51� �T.>9 � � .r 
:,l;S c?L.. �;:, � c.5Lo:, 4 �- r;S .JA u:,..!, ...,...,� c.SI>! � IJ".>9) 1:,->5" ...,...,� 01,:;IS"' I; :,l;S c?L.. c.S�P � c.5Lo:, 4 

(.:,,_!,IS" J...,..- c.5)_>,il J,J l"l"V/l 
Io o (f Aoo(l" ro O (r f o o (I 

, �,Irr>: ..A.Ai� J,1 o:,lo ol! ,>A .:,.a:,IS"' ..::....,:, ;I c.51� �I, ;JI>! I;:,,=- rr>: ;I c.5;l:,.io ,u� �,Irr>: 4 o:,lo ,:, .V 
1..::.....1 J,1 i,:,lo A>-!� r,:, i,:,Lo c.51� �,, ;I J.ol.> o:,..!, �,:; c.5J_>,il ,:,...,)-! :,,=- �,, rr>: r;� � � r,:, i,:,Lo 

l" r I 
- (f - (l" r (r - ( 1 
r r r 

r.P .).:.o � ·� ,:r-ob- � � uJ,;� J.!.� c.51� �,, J-1.,>h ;I I; l)AT ,:Ji l"ro u:J,.P ...,...,� c.SI>! rJll c.5J_>,il ;SI .A 
( . ..:.....I rJll c.5J_>,il J,J roo ,l)AT r.P � u:,..!, ...,...,� c.51>! � IJ".>9) 1:,:,_p J.!.� c.5J_>,il � �4 o:,Lo 

I o (f I o o (l" I (r I o o o ( I 
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1� � 0,:;,>? �)"° P �JS f1.>S .'\ 
-�;b � t""I �,� ,.;,;, , .::.....10,�1 JI ji� ;� (I 

. .::.....10,�1 �;>-! 4 �'�, .::.....1 � 0T ;4 (r 
. .::.....1 I · a ··cii �,.).A, L · T �,.).A, _ � .. , ...s.., � a .::.....1 <C....lb l..:..b (Y' � � IJ.,.J""""" . u ..,--- f°"' .. ) " V-- 

• .>,.;., .e ··1 �� ··1 ...s.., a:.....,. �!lb· T ... D� <t. (f .. :r Is" Is°' ,.., .. ) I.) u . 

1.::.....1 fl.>S ��.:.....I; JI �ji � 0,�1, 0,;;,:, ,0,:;,>? � fr': .Io 
o , I , I (r' I , o , o ( I 

I I 
1,--,--(f 

rooo rooo 
I 

--,1,l(Y' 
rooo 

foA I A r (f f' 0 (Y' 

1.::.....1 ji� 0,�1, 0,;;,:, .::.,IAJ dj� fl.>S p. I I 

t:car+ <r tbpY'- (I 

fA (Y' rt (t 

I; I A Ar,.;,,�, ;�L... 0,�, ,� �.P 4 t""l .:r..1 _pl . .::.....I llb0,�I �,.).A,�'�,� llb0,;;,:, �,.).A, �JS,...,� p., r 
1.::.....1 fl.>S 0T is4;:,; ��.).;$I� 

Of (r Y'r (I 

- r+ 1vGZ ,1rMg (f 

fo Ar fo Car+ (f 
I A 'r o 

,...,pr- rrs"" 
Io '1 r '' 

Y'A (r rr (t 

.�,_!, 0,�1 �;;Ar 4 0,�, ,� �.P 4 t""l .:r..l _pl . .::.....I llb0,�1 �,.).A,�'� 1/ro llb0,;;,:, �,.).A,,...,� p. Io 
1.::.....1 fl.>S 0T Is";:,: �� 

Y'r (I 

1.::.....1.::.....pl.i ,0,;;,:, r o s 0,�1 1 v 4 �1, ISDJ4P ..,_J.h.o fl.>S., r 
. .::.....1 ;b;4 �l,.H.) \SD)� Y'f 15l;b (I 

. .::.....1 0,ili°,:, Y'V 15l;b l°"l .:r..l 15<C....lb (r 
. .::.....1 .iirS 1/0 ;10T 15llb0,:;,>? � lll>0,;;,:, �,.).A,� (Y' 

. .::.....1'v',:;,�.1.�41s40,�1 r o 15l;b, fo 0T is4;:,; �� 4S �14 (f 

p o/o o oOfamu �I� 0,�1 fr':, 0,�1 fr': �I� I Mo 0,;;,:, fr': ,0,�I fr': �I� I Afo 0,:;,>? fr': _pl .I A 

(lamu= 1/rrx lo -rtg) 1�'1.>.Al,_:>f,P ��,��fit""l��_,.li,f;:>:·�,_!,ci_p _,Ji; 
-rr -rr -rt -rt \AIOXlo (f f/Y'fXlo (Y' \llrxlo (r f/'\rXlo (I 
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.)w ,.)..!,4 uT 151Au,-;,x .)l.).AJ >!I>! 1/0 uT p IAu.,.)',-i .)l.).AJ �I . .);b .)�., �l.>!j 1511;� l' AO c..� p M r,JI p. I'\ 

1.:.....l .>!j 151A�,;3' jl � rl.lS ulS:..or,A 0-!1 
l' o o M (f l' o o M "" l' A o M (l' I l' o M ( I I I l' AO \I I I l' AO 

1.)j � l;uT f'P. ,r-JI �- is4P- .)� 15.,; jl ul,-;is4 '1).) rl.lS � .r o 

. .:.....I.>'� u,-;,>? f'P. jl u,.>',_; f'P. (I 
. .:.....I I amu b.,.>.>., >!I>! ,oA 4 0,-;,>?., 0,�1 f'P. (l' 

. ..:.....1->'� 0,->',.; rr1: jl 0,-;,x rr1: O" 
< 

. .:.....I I amu b.,.>.>., >!I>! I""' 4 0,->',.;., 0,-;,x f'P. (f 

1.).i;b 15>!1>! 0,�1.)1.).Aj 11;� .,.) rl.lS .r I 

rrTi Ho Car+ (l" yNl"-., 1 rMgr+ (l' 11 Na+., 1 '\K+ (I 

1.:.....I rl.lS uT �I.)� . .)..!.4is4 l'l' 4 >!I>! uT 151Au.,�1., IAu.,.)',-i .)l.).AJ .:..,I.A, 11 A Mf+ 154:..,g p .rr 
Oo (f vr (l" fr (l' rA (I 

Or rrFe(D 
A, ctr 

1.).i>!I>! I""' 4 ;b;4 �l.>!j .:.I;� .)l.).AJ c..� _.,Ji; jl .>!j 1511;� .,.) rl.lS .l'l" 

rf Cu r+(C O'\Co l"+(B O'\Ni (A 
l''\ rv l'A 
B , C (l" A , D (l' B , D ( I 

n > amu > p > e (l' 
p > n > e > amu (f 

n > p > amu > e ( I 
p > n > amu > e (l" 

,.)..!,4 f A 4 >!I>! x � IAu.,.)',.; .)l.).AJ., .)..!,4 xl"+ U-"lo 151Au.,�I .)l.).AJ >!I>!.,.) 6�v 1- U-"lo 151Au.,.)',.; .)l.).AJ �I .l'O 

1..:.....1 r'.lS x � is4r1: .)� 
AA (f AV (l" Ar (l' AO ( I 

f (f 

D .,A (f 

1.:.....1..:.....p .>!j 151A.:.;� jl .);:,-o � .rr 
. .:.....1 ·ts:.......Ai<t... ·1 1.-,�- · · ·1 e .. i..<lj ·..s..,(T u ,--- ) IS*':,-- �� ) u-:::- ,...., - 

. .:.....1 '.",_;.,>1.1.,.) jl �,k.o uh;� jl � 4.i_,...; � (y 

. .:.....I .>';I��., .);b �l.,l.>9 0-!->'� ;�Mg ·��'.",_;-'>!.I;.)('." 

. .:.....I uT �I.)� >!I>!.,.)��.>' ul.,l.>9 .... ,_;.,>1.l is4p; .)� (u 

l" (l" l' (l' I ( I 

1� ulS:..o,....,. �,..n , ::; c , �,..B , �,..A 151A r-JI jl .s; rl.lS .rv 
A ., C (l" D s B (l' B s A ( I 

. .),_!,is411�l.i 4. 0;.,;� tr., ; D., uh;�: H ,-;.,>1.1.rA 

�-->' .�1-"l . .)I;, �-->'-'.), � (l' �-'X, �, �->'-'.).�(I 
�-'X, �, �-->', �1-"l . .)I; (f �-'X, �l-"1..)1;, �.>' ,�l-"1..)1; (l" 
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0 ,.) '[ (f 

1J.il..::.....p ,>!) ..,..Jlh.o ;1.);1,-0 f1.>S .r o 

. ..::.....1 � �- 151A":;',..,J.1.I .J,,_L:;..o p ;,li; .)J,-o ... ,..,J.1.I ;l.)k .}"!.l>9l 15la.o � u?,..,J.1.l 15;l...� (-.All 

-�4\S"" or.>!'.>! ��x p 1A0,..,x, 1A0,...,.,,.; ;W u,IA. (y 

. .),.;, �i... 151� 151A�1, ;I o.)�14, Ir'� ;,-b� �4 0� p .),:>;,-o '\ "Tc 154A <t 
. .);b .),::,;, 01.>!I p µ ... ,..,J.1.I -'!.)I;�,.. 15;,ta (.) 

. .)j.;$ \S"" y� I; ;b 0 t.;.; ;S ,J! .l:u9 �U. l"" 151A J ,J..., ( o 
.) '[ ,-.All (Y' .) '[ ,y (r t ,y ,-.All ( I 

Y' (Y' f (f 

1..::.....1..::.....pli .>!) .);1,-o ;I .);,-o � .Y' I 

-� �,LA:..o \S""r': .)�, 01 S.:. �I.)� 15l;b IA":;',..,J.1.I (-.All 

.J.i,-!,\S"" o�li ... ,..,J.1.l-"!.)I; ,;I��, I;,...>? 151A":;',..,J.1.I (y 

. .)j.;$\S"" .)l;T � 15J;-il 15.)4.J ;l.)k ,15J;-ilr5" 151Ao;� .>! 0,>91,�l.lJ ..,JI.>! �11;,...>? 151A":;',..,J.1.I <t 
. ..::.....!A0T 151A0,..,x .)l.>.AJ p IA ... ,..,J.1.1 u,IA. (.) 

r <r 1 (I 

1..::.....1..,_.L..o ,>!) IS� 0.);S J.olS" 151.>! �� fl.>S .rr 
«.J.i;b u,LA:..o , 0� <tS" � •••••••••••••••••• � 151Al°'I IA":;',..,J.1.I» 

0,...,.,,-; .)l.>.AJ- �.J.J IJ"l,:i-- �.>' (r 0,..,.>? .)l.>.AJ-u!� IJ"l,:i-- � (I 

1J.il..::.....p ,>!) ..,_Jlh.o jl .);,-o � .Y'Y' 

. .).....!,4 ;l->-1.� .)...ii,.. \S"" .�4 I /0 ;I i.r::! 4. >!I.>! 1A0T 151A0,..,x � 1A0,...,.,,.; ;W � <tS" u!IA� ;I is>>! (-.All 
. .),_;,\S"" ..:..s4_ � p !A0T ;I �P '\ r 4--, ,o� �W. � I I A ;I (y 

. .)j.;$ \S"" O.)�, �.,� 150� 15;b,>!,.H.,-.aJ 151.>! 0T ;I,�� 0-"! 4 � 0-"! 15o)IJ.il �� �.)� <t 
. .),_;,\S"" o.)�I �I 151Aol.S' ,�, �)->.,;.) 4--, ,IA":;',..,J.1.l -"!.)I; ;I(.) 

1 (f r (Y' r <r t < 1 

1..::.....1..::.....pli � � 150;4P ,>!) 151A�� ;I� fl.>S .Y'f 
. .),_;,\S"" �l... 151� 151A�1, ;1, Ir'� ;,-b � �4 ,0� p .),:>;,-o � 4A (I 

-� \S"" y� �I;� 0-1.l ,->-1.->-1. y� f� �'� 150�, .);b �� 0-"! 4 �� 15o)IJ.il (r 
-� �l.., 151� (;,:SI;) o�I, p <tS" .)� 15� � (Y' 

. .);S 15;1� �lJ,-b u.>.o 151..H, .);S �,..1; 0T ;115.)4.; .>!.)lii.o 01,..� (f 

0J,;� � ":;-',..,J.1.l 0-1 . .>';l��li '°'' fr': oJIJ.il � 0T � 'fr': �IS" 01� <tS" 151� �1, ;Io� .)l;T 15J;-il ;l.)k .Y'O 
- -rt Am. ;,li;p fiS 1/rr x Io J.)LA.o I; 0,...,.,,-;, 0,..,x JA f P., r x Io -; ll> P ;,.; �)""> 1�4\S"° J,; � ,..::.....1 

<-�� 
-I'\ 

I f/'\f x Io (I 
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;I�.� - I -r H (t' 

;1�.�t; - l" -t H (f 

.................. uT r,JI p !J ,.�� 0/0 11 f � p uT �l,l.>9 �p <(5° ..::.....1 •U}!J)� � c.5lA .,..J.!I ;I� .l"r 
. ..:.....I 'v'_,..!JJ.!l 0-!I !J �;b ��!J U!JJJ,; 

;I.�� - r -r H ( I 

;l��t; - I -r H (l" 

a1 -N1 =ar -Nr (r' 

I; 'v'_,..!JJ.!l �I�� Z !J 'v'_,..!JJ.!I c.51Au,;:;,; �l.>.AJ N) 1..::.....1..::.....p o;l!J-<>A �I; rlJS /j X !J �IX 'v'_,..!JJ.!I ,� p .l"V 
( . .)Jb�I.S'° 0L.;.; 

a1 +N1 =ar+Nr (I 
a1 +ar = rz (f 

I (f 

1.>.i;l.>.i ..:.,!JLA; .Jo!) �;I,-. ;I �l.>.AJ � p � � c.51A'v'_,..!JJ.!l .l"A 
(�!Jl.J J,� p ,.�� - �� - u!� v"'I_,.;.- I.S'°.P. �� - �I��) 

t' (l" l" (t' f ( I 

1..::.....1..::.....pli .Jo!) �;I,-. ;I �rlJS .l"'\ 
-�;b ��,pt...� t'r ......... � c.510;,� J,� � I I A u� p (I 

. ..::.....1..,_,..,;.,,_l�.�I; �- ..,_,..,;.,,_I uT .:A;$� ul_,..I.S'° ,..:.....I JI....�-�,..;, c.5l;b ��;I �_,..,J.!I <(5" c.�,_. 0-!I ;I (t' 
. ..:.....I u� c.S�� c.5lAJ,J-, ;I .ii� �U. >"" c.5lAo�_,.. p 1;_,.. ..>-? ;S ,JS y� ul� (l" 

o.).C. �w IS'"")>!, uT ;1 c.5;b>!>!.� u!S:..ol �- J,s..J,.. c.S� � � t°"'I c.S!Jb u!J-!_ ...,..� v41>914 �,d c.50.)..r.;:, (f 
.�,:.,IS° f"l'l,>J �!Jd 

0 (l" r (f 

0-!I ;l.)k ,Jl.., �.::...!,�)I IJ""'? ·r·ub ;�Ip I; ..:.....I Jl... r J:,�,..;, <(5° A � .>9 ... .,..,J.!l!J-!.�1; ;It';$ I O O .f O 

1�;1.S'° r;$ I t'/0 � 'v'_,..!JJ.!l!J-!.�I; 
l" (t' A (I 

1..::.....1..::.....pli .Jo!) c.51A'v'_,..!JJ.!I c.5lA� �!J ��>!;IS"�;,-. p �)! rlJS .f I 

-�;b �>!;IS" �!Jd o.).C. ;I c.5;b>!.>!� c.51>!: ;�Tc (I 

... _,..,J.!I �l.>.AJ � �_,.. 4 -�;b (t H, i H, : H) ... _,..,J.!I -t... � uJ!J;� !J (1 AO, 1 V 0, r O) ... _,..,J.!I -t... u�l .ft' 

1.::A� 01.,..1.S'° ..,..T J,s..J,.. c_,; � ..,..T � c.5<ti,_..; �;:,, � ,� 0-!I c.5lA 
A (f f (l" I r (t' I A ( I 

1�,:.,I.S'° J.ob yT J,s..J,-. c_,; � r O u�I 1""'14 uh;� ... _,..,J.!I -t... �;:;;I.fl" 
-t... (f ir' (l" ;� (t' � (I 

1.::A� 01.,..1.S'° u�I J,s..J,-o c_,; � ,u�I ;13' � c.5<ti,_..; � p ,u�I c.5lA ... _,..,J.!I � �.,.. 4 .ff 
r (f O (l" f (t' l" ( I 
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t'Y' (Y' t''f ('f 

:, ,:;:,_;;,; t'o 15IJb �uT jl � 4S ..:.....I� ":;',..!J)!I 4..., 15IJb ,Y''f>Ag·moz-l �� I.S°"I f P. 4 1AX � .'fO 
IJ .;;:,_;;,;:, .;;,..:,x f P.) 1..::.....1 rl.>S �-:, ":;',..!J..i-1.l 1.S�u:,_;;,; JW . ..:.....I Vo% �l:,l.>9 4 .;;:,_;;,; IA 15h:,:, t'o% �l:,l.>9 

(-�� ):i; p I amu >!I>!:, u� 
rr er r, (I 

'f O (Y' ro ('f 

1.S�r,JI :,.J>p � ,:,..!,4 rY'/0 v""" �� I.S°"I f P. _pl . ..:.....Io:,..!,� =c«, rY' Cu JI�� ":;',..!J)!I :,:, jl v""" r,JI .'fr 
1:,..;Jb:,IS° � _;;� ":;'-"!J)!I IJ v""" 

VO (t' '\ o (I 

:, IO B �l:,l.>9 :,.J>p ,:,..!,4 Io/A J� �� I.S°"I f P. _pl ,..:.....I I I B:, IO B ":;',..!J)!I :,:, 15IJb � p J� � .'fV 

1..::.....1 rl.>S �_;;�I I B 

r o , A o ('f r o s t o CY' A o s r o er t o , r o < , 

II I o/t', Ao, o B (I 
Io 

I o /A , t' o , o B (t' 
II 

I o /A , t' o , o B (Y' 
Io 

I o / t' , A o , o B ('f 

. ..:.....I J� �� I.S°"I f P.:, :,.J>p >!I>! �l:,l.>9 •!JJ�!JJ � � �_,. 4 .'fA 

�o 
IO I I 
OB OB 

,:,..!,4 %ro >!I>! Y'V x �l:,l.>9 :,.J>p _pl...::.....IY'0/0 �� I.S°"I f P. 4 Ax !J Y'V x � ... ,..,)!I:,:, 15IJb x � .'f'\ 
1..::.....1 rl.>S A Jl:,.ii.o 

Y'r ('f Y'O (Y' Y''f (t' Y' A ( I 

:, Io :, t'o,Vo >!I>! �.ii� �uT �l:,l.>9 :,.J>p 4S iiiJ� p .:,..!,41.S'° ftt' x s ft'x ·1rx ":;',..!J)!IY' 15IJbX l°'I .Oo 
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