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FOE 2,2 B aE BUR B R EORL BT BT PR T A EL A R (R TRE 1 A TR N i T S g ek s R R 4 A
WSt S AR R e X S B R R R R BT T S RAL. TR T W AR R R R R AR S R R
B B T ETE T TR X 4 B AEAE B A TR U B K 521 nm I 545 nm, B ERH B4R 1. 87 eV #1 1. 58 eVt
T4 L DSSCs 284, 7 B K BE S BB BT F (AML. 5) , HipE B R a4 B35 5 T 10, 21% #1 9. 97 %.
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1% G5 1 1 QB B8 F Yt BOAS A 7 0 — 20 A1 , 75 2 0 2 7 28 K T A il ofe T 2 7 . 1991 4R Grraitzel™
S RIRE Tk K BH g HL i (Dye Sensitized Solar Cell,DSSCs) , [ HWE AR AL P il AK BE IS 5] T
AR SRR, SEBUR R DSSCs it L e & 3 3 1 QB M RL , 76 © 3R R G B RS ™ v 5 2K F0 6 ML e T
SR G AR R . Hrb, B R A AR AR 2% L AR A A A, O ST R R R R ] B R & A
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A— H e e AR B AL R T R L AR AT e e A A ST R ARRT LH-20 R MRS W 8 E R
BRI E A E NS Yokt B BT R T AR SRR B A B D s AR o T Al W 5 2 AR Ak A
RSN ST/AEIR

400 MHz % 4R W 5, G1103A 284 — vl WAy b e FE il ZHE AR R4 R /A 7] s NICOLET 6700 £
S IETEAY L FE B R B RS F] 5 1LS1000—4S— AML. 5G— 1000W % B Y6 HL 28 . 25 [ Solar Light 23 A].
1.2 & R

ARSI G R LR I 1.
1.2.1  BRubueE AL &

(4,47 — ZHE—2,27 — BRnknE (L)

1.08 mol 4— I ELMERE R 2.0 g 10 Y4B B AL 7 [T 3 4 s Y8 V45 &, B8 A @R ™4 190 g, /= 5
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95 % . 176.1~176.7 C . CHREY 175~176 C.'"HNMR(DMSO—d6).5:2. 38(s.6 H).7.23(d.2 H).
8.20 (d, 2 H),8.50 (d, 2 H),5Ci#k[9]—=KL.
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CH, COOMe
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(2)2,2° —BRmkmE —4,4” — —HER (L)

13.6 mmol L, .70 mL ¥R&RERFN 54. 4 mmol FERERAHFE 70 CR W 5 h; &I B EAR S 70 mL ¥l
B2 1AL 4 b 6 B8 LR UEAS BB R 8 3. 02 g, 772 91 240 £>>300 C, 5 3CEk[10]—%. ' HNMR(DMSO
—d;)+8:7.91(m,2H),8. 85(s,2H),8.92(d,2H) ,13. 83(s,2H) , 53 #k[10]—3%.

(32,27 —BEmEhE —4,4° — —HERHEE(L,)

12.8 g L.300 mL B BEFI 50 g (98 %) B BR [0 it J2 W7 24 hs 5 B b AL 2 ORIV 45 )5 - 45 30 K 3 IR
F R 12,8 g, 773 92 % A S 211.1~211.9 C,CHk[11]{H 210~211 C.'HNMR(CDCl;),5:3. 93 (s,
6H),7.95(d,2H),8.86(s,2H),8.95(d,2H) , 53¢Hk[11]—%L.

(4,47 —ZFHIH—2,27 — Bk g

P BOARGE 1 7 ik AR R R R 7R 86 00 R 173.0~173.8 C, 5 3C#k[13]— % ' HNMR
(CDCly) ,8:4.62(d,4H),5.52(s,2H),7. 36 (m,2H) ,8. 39(d,2H),8.59(d,2H) , 5 #k[13]— .

(52,27 —HRmbiE —4,47 — —HE

P B TE (1 O RN WA IR B A R PR, PR 40040, A 194, 3~196.5 C, 5 CHk(EL16] —
. 'HNMR(CDCl;),5:7. 91(m,2H) .8. 82<m,2H),9.01<m,2H>,1o.21(s,2H),Lﬁjcfmjt[17]~ﬁz.

(62,27 —kmEiE —4,47 — IR (L)

4gd 47— HEE—2.27 —HRMEIE 10 g N R A 60 mL DMF 7£ 80 C J i 4 h; £l At + .15 3 5
EAR AR 5.1 g 77 91 % 145 5 >300 C. "HNMR(CDCl, ) . §:6. 84(d,2H) ,7. 67(d,2H),7. 79(d,2H) ,
8.54(s,2H),8.76(d,2H) ,12. 75(s,2H) , 53 #Hk[18]—3%.
1.2.2  HRMEBEST LRk

0. 8 mmol ¥t 4E —E AL — BIK [ Ru(p—-cymene)Cl, ], .90 mL DMF #i 1. 65 mmol F{E&{bE54 L,
5 Ly o A 500 mL BN o o 78 AR FEEOE 5 4F T FHR 2 90 CRBE 3 hsfilA 1. 65 mmol Ly, FHifl &
160 C, i 8 hs B % 120 C, /A 60 mmol NH, SCN, 4k&E i 6 hs ik 22 24108 . i 45 Ak U8 L SR 5 A
BEEERE Pharmadex LH-20 E ML 2 4ifk, Bi5 0. 50 g B A4 K= cis-Rul, L, (NCS) (NCS) (=&
90 % 4 A >>300 CHEL 0.58 g BAK K cis-Rul, Ly (NCS) (NCS) (73 92% 4 £5>300 C).
1.3 5MAT I S ik

Z: 2% SCHRC19 105 %6 B GO BRI B 150 pemol /L ¥ W00 2
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1.4 B EaEnik

Z:7% SCHRL19 0786 B B B AL 4 mmol /L % i 72 .
1.5 St g

W1 N3 Yek} cis-Rul, Ly (NCS) (NCS) #l cis-Rul., Ly (NCS) (NCS) #E 47 %F He il iX. DSSCs i /E T2
Z BRIk (20 MK 722 S0k 5] 6 BRSR BE O 100 mW/em” ( AM 1. 5) #4711

2 SRS
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CH, —H. i C=C.Mthe3 L1y C=C,C=N F—CH, — B 4543l 1475  —CH, Zii#k3h:2101 H N
=C=SHFEW ;1701 2k C=O [4FE K.

2.1.2 cis-Rul, L, (NCS)(NCS)

MERE PR B Ar—H:87.78~9.39 (12 H) i L& =C—H.86. 97~7.61 (4H) ;FEH E A —
CH; :93. 87(s,3H) 1 4. 02(s,3H) ; R H A — COOH : 512. 88(s,2H). y(em ') :3432.,3059,1636,1609,1541
1407 4353k O—H,=C—H Ff C=C. LI C=C,C=N,—CH, — [ 45 IR 1% ;2907 F1 1474 K —
CH, g3 shig ;1312 F1 1262 Ky C—O—C 25 iR 2115 ;1230~1186 Jfig C=0 52102 H N=C=S 4}
AEWRMSC 5 1712 by B 5 1) R A0 I WA
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PR E AR (NHE) A A TEERHE N —4.5 eV, HHEAZESE RITERAI AN Enono =1, =
eE™>44.5 fl Eromo =Ex=eE™+4. 5.
FAR AN H R f AR (SCE)ES H AR, BAEXT T NHE B4 0. 24 eV U R /A X Enowo =eE™ +4. 5+
0.24=eE™+4.74 eV fl ELgmo =eE™ 44, 5+0. 24=eE™ +4. 74 eV i+ A REXK.
femw BRA H AKX E, = Enovmo — ELomo #4715, BE W BRIT S (H 45 R L3R 1.
F1 ARMMAEERNERITERE

GG R EHOMO ELUMO Eg/eV
cis-Rul; L3 (NCS) (NCS) —5.04 —3.17 1.87
cis-RulL; Ly (NCS) (NCS) —4.91 —3. 33 1.58
AR RE R VL A 1. 62~3. 11 eV, FH
b 24 9 (42230 BB 4 (1 T oo
S T L 1 W e BE ) AR AT R 1 AT LR S oot
T RO B RO 4 B 1. 87 eV Al 2ol |
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4 2 O B BN R A O SRR TSR ol
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TS 45 R 81 T % 2. 5 ooel
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f 56 SR 1 P B AR I T NS 6 R £ o0
SR A MERE B T B 1 B L . B
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U/v

15 Fu 2 K Y R S
5 2 0 K e R I LR X e

R2 BHBEFUEESHE

G s AL LI 5/ (mA - em2) JEi L /mV BT/ % LTS & el
N3 16. 82 716.05 70.77 8.79
cis-RuL; Ly (NCS) (NCS) 15.83 856. 65 69.78 10. 21

cis-RuL; L3 (NCS) (NCS) 16. 54 733.35 73.33 9.97
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Synthesis and Characterization of Two New Ruthenium
Bipyridine Photosensitive Dyes

Zhang Lipan, Guo Qingzhao, Ren Zhao, Wang Yong

(ITenan Commerce Science Institute Co. Ltd. ,Zhengzhou 450002)

Abstract : Two new ruthenium bipyridine photosensitive dyes with different ligands were synthesized from substituted 2,
27 — bipyridine. The structures of the dyes and their intermediates were characterized by IR and 1THNMR. The photophysical
and electrochemical properties of the dyes were studied, and the results were satisfactory: the maximum absorption wave-
lengths in the visible region of them were 521 nm and 545 nm, and the calculated values of the band gaps were 1. 87 ¢V and
1. 58 eV. The photoelectric conversion efficiencies of the dyes based DSSCs werel0. 21% and 9. 97 %.

Keywords : ruthenium bipyridine; photosensitive dye; synthesis; dye-sensitized solar cells; photoelectric conversion effi-

ciency
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