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R 9. Benzyl viologen®] 47| HAEAL A} A7) 2.6 VAl & 743 A7y S90S
ERl x| 2k wEE lAfo] ojubA] Fajet. ol2ldt A4S Ar] WA £ feld Sl ITORe] At}
dlA EAHE 917) dEelzhe A 44 daleh Askelrt AFe ITO%e] WA3, XRD, SEM 232 &
ITO=}o] =tE.go] 312w slek.

ABSTRACT. Benzyl viologen was synthesized and the electrochromic properties was examined. At an ap-
plied voltage of 2.6 V the electrocoloration was appeared but electrooptical response abruptly decreased after a
certain period of time. It was a cause that the quality of the ITO film was degraded, e.g. the conductivity of the
ITO film reduced from the original value. The ITO surfaces under some different conditions were observed by
XRD and SEM.
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Benzyl viologen bis(tetrafluoroborate)2| B2
4,4'-dipyridyl 0.16 g(1 mmol)®} benzyl chloride 0.25
g(2 mmoly& DMF 3 mlel] £81A171% 1087 85
A7 A7 A=t W7t F ofs3ste] CHCLE
A3 F AZFAA 0.18 g2 benzyl viologen dichlo-
rideS Q¢ ch(m.p.: 260°C). A1t benzyl viologen
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£(0.9 mmol)g W= wehgel LA F FLAE
3t o) o AAEE AAES ARRFE gt
22 AHste] AxA|71H A7 ] dojalct,

Yield 79%; Found C, 56.49; H, 5.20; N, 5.75%.

Caled for CyHpN,B,Fs; C, 56.25; H, 4.29; N, 5.47%.
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Scheme 2. ECD cell construction (1) slide glass (2) ITO
film (3) epoxy resin (4) PET spacer (5) sample
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Fig. 1. Absorption spectra of colored benzyl viologen as
a function of applied voltage.
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Fig. 2. Spectral change of benzyl viologen with decolo-
ration reaction at 2.6 V.
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Fig. 3. Optical response of benzyl viologen at 2.6 V.



578 4EE) -

L (@cen
W Cell I

An(A-A)

or 1 ] 1 Nl 1
0

5 10 15 20 25 30
Time(sec.)

Fig. 4. Plot of -In(A-A«) as a function of time according
to equation (1) for the fading reaction of Cell I, Cell II.
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Fig. 5. Absorbance changes in A max (600 nm) of ben-
zyl viologen at 2.6 V.
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Fig. 6. SEM of ITO coated glass surface after 100 min
at2.6 V.
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Fig. 7. Comparison of X-Ray Diffractometry of ITO electrode before(a) and after(b) application of the DC field.

20

18 |-

16 +

14

12 |

(x10%)ohm/em?
3
T

8
e -
4}
2 -
o J 1 ] J L i I | 1 1 L
0 20 40 80 80 100 120 140 160 180 200 220
Time (min.)

Fig. 8. Change pf surface registance of ITO electrode
according to measuring time at 2.6 V. ®; propylene car-
bonate-benzyl viologen, propylene carbonate-NBusBF.-
benzyl viclogen ®; propylene carbonate, propylene car-
bonate-NBu4BF4.
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