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A B.ARu(bpy).
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—N N=C—~0D (bpy),Ru —N N=C
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R: H CHs H CHs H CHs
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: BN d: YAG (N P70, Continu-
um Com. ) Q A= 1064 nm A=
355nm 1064nm 355nm 480nm g
. |_.| DYE PD
(ND 60, Continuum Com. ), Con- [Nevac S'THel—ﬁ—l_a\_.[—_—‘
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(bpy):Ru**  Ru(II)-Fe(II)
1
! Boxcar Fig 1 Equipment of experment
(M odel 4400, EG&G) ; S, THG: triple and mixing frequence crystal; PD:
) photo dioxide; C: sample cell;, S. litter; PM T:
, photomultipiler tube HV : high voltage source; J:
convex lens L : interference filter
(J9_ 600) , A= 600+ 10 nm

(GDB-172) AM T

Boxcar
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Ru To-So Fe(Il)
,S1 , Fe S
Bl 2 Fed £ )-Ru( HESWREAREE
To ! 600 nm Fig. 2 Energy structure of Fe( I )-Ru( I ) complexes
Ru S1
Fe To
H k:
600 nm
3 (bpy):RuClz- nH:0
(FC) Z 0
: Fe(Il)-Ru(II)
4(a) (b)
B2B6
- 100 4 } 4 ' }
] 0.4 U. 8 1.2 1.6 2.0
Lime (F0 sy
2.1 Ru(1I) ,
3 D Fc

. _ko Fig 3 Time attenuation L IF gectroscopy of D and
Ru(1l) Ru(l+hv (1) FcO/Fca 1/0b 1/5 ¢ 1/2d 1/3)
To= 1/ko

Ru(ll) " +Q~

Ru(Ill)+ Q (2)
Ru(ll) " +Q —Ru(l)+Q" (3
Ru(ll) " +Q —Ru(l)+Q" (4)

Ru(Il) "+ Fe(IN—YRu( 1)+ Fe(lll (5)

k= 1/7= ko+ kq[Q]

kg= 1/[Q1(2/* 1/m) (6)
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kg 1, : kq
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4 Fe(Il)-Ru (1)
Fig 4 Time attenuation L IF gectrosoopy of Fe(II)-Ru(Il) complexes(a B2, b B6)
1 D

Table 1 Fluorescence Quenching of D with the Series of FerroceneD er ivatives

D oontent flu intensity flu lifetme rate constant (10%m3mol” s 1)
smple (%) (mv) (ns) kg ke
D 100 0 410 610 0 - -

50 0 132 476 4
333 93 429 2

Fet D 250 112 434 0 148 25
200 112 434 0
16 7 92 391 5
7K 0 290 537. 7

A2+D 50 0 262 509 4 118 69
25 0 198 471 7
75 0 256 494 3

A3+ D 50 0 232 490 6 159 33
25 0 196 434 0
75 0 254 533 2

A4+ D 50 0 214 498 3 125 40
250 193 465 4
75 0 248 494 3

A5+ D 50 0 204 490 6 1 66 19
25 0 187 430 2
750 281 528 3

A6+ D 50 0 250 490 6 143 27
25 0 182 452 8

D: (bpy)3RuCl2: nH0

a result of thiswork; b: result of steady state method

[12]
[13]

[14]
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= , 10°dmmol s * ,
(10°dmmol 's 1),

( ) :
2.2 Fe(I)-Ru(Il) ,
Ru(ll)*- Fe(I)~Ru(ll)- Fe(ll)+ hv 7)
Ru(Il)*- Fe(ll) “ Ru(1)- Fe(ll)" 8)

K'ot k= Kk k= 1/ 1/

1 (1) , , S ()= aexp (- t/T) +
azexp (- t/7) : : T, k(t) 2,
- (bpy) sRU*" ,
, 2 Ru (1)
2, 460 nm , So Si,
) To, To So 600 nm
, ( N2 (< 450 nm) :
540 nrm , To-So 460 nm ,
540 nrm S1
Fe(ll), Fe(Il) To
2

Table 2 L ifetime of Fluorescence and the Intramolecular Rate Constants of Electron Transfer
for Ru(Il)-Fe(Il) Double Center Camplexes

flu intensity flu lifetime rate constant (10’s 1)
sample

(mV) (ns) kg? ka?
B1 25 307 1 62 31
B2 20 335 135 4020
B3 21 264 215 4+ 1
B4 24 358 115 4005
B5 - - - 4005
B6 14 2 26 2 78 3+ 1

a result of thiswork; b: result of steady state method

[16]

, (5) , M arcus ,

ke= (kiK 12k2) Ve
Kz (5) s AG° ki ke
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(9) (10)
Ru + Ru -Ru +Ru’ (9)
Q+Q" -Q"+Q (10)
Ru-Fe k1 Ru(II) , . ke
) M arcus :
ko= 2x 10°- (TRTM)Y? d* No- exp(- AF/RT) (12)
M Q ,d Q Q° , AF :
AF= X/4+ e eb's (12)
o= (1/2a+ 1/22- 1/d)- (1/n* 165 A¢  (13)
ee Q Q yae a2 Q  Q ,n ,Ds , Ae
,ee= 0, = &= d/2, Ae= 1 0623x 10" *°
n=1 086,Ds= 37 5 290K ,
AF= /4= 1/4- 1/d- Q 28 A€= 5x 10°/a
A1A3AS5 : (11) k2, 3
A1A3AS5 AF ke
1 , An , (bpy)RU*
, kg n ,
kg , ;
; : kq ,
k2 , k2
(d) ™) . d 3
, k2 , , k2
) kq
3
Table 3 Theoretical Calculation of the Rate Constants of Intermolecular Transfer Process
M d AF AG°
smple (g/mol) (nm) (kJ/mol) K ol (kJ/mol) K o
Al 392 125 8 00 9 46 - - - 531 371 56
A2 406 - - - 118 - 569 17 95 69
A3 468 165 6 06 3372 159 - 45 4 Q 152 33
A4 482 - - - 125 - 473 Q 334 40
A5 540 205 4 88 79 08 1 66 - 376 Q 0060 19
A6 554 - - - 143 -390 Q 0107 27
a result of thiswork; b result of steady state method;
k2 K12 kg? kg dnimol s !
T , , Fe ;
; : Fe
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3 . A1-A3-A5 ke . kg :
k%/z , K 12 k2 JK=C- e(- AGO/
RT), AG’ , Ko 3 AL1A35A5 A25A45A6,AG
, A1-A3-5A5 K 12 , kq K k2
kq )
kq kq
( 1), K12 , .
Stern-V olmer o “1o/1= 1+ kq B[Q ]
M arcus , K AG° ,
, ( 10°9, :
K 12 , AG(T) . :
AG(T) AG° , K 12 , k2
ko K12 , kq
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STUDY OF PHOTO INDUCED CHARGE AND
ENERGY TRANSFER IN Ru-Fe COM PL EXES

L i Chongde Fan Jun Yin Jun Duan Chunying You Xiaozeng
(Coordination Chemistry Institute, N anjing U niversity, N anjing 210093)
Zhang X iaorong
(D eparment of Electron Science, N anjing U niversity, N anjing 210093)

In thispaper, the processof electron and energy transfer in a kind of ferrocene deriva-
tives (CHdN2)C=N- N= CR- Fc(R= H,CHs, Fc isferrocene) with (bpy)sRu* and a
series Ru (I[)-Fe(II) double-center complexes are studied using the method of time re-
olved L IF gpectroscopy. The rate constants of intermolecular process are obtained to be
about 10°dm’mol *s * and that of intranolecular process are about 10’dn‘mol” *s * The
result proved that the intranolecular transfer is deeper than the intemolecular process
T he difference betw een the result of instaneous statemethod and steady statemethod isdis
cussed using the theory of M arcus

Keywords Ru-Fe canplex photo- induced electron and energy trander



