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Abstract

Electrochromism is a phenomenon of reversible change in optical properties produced
electrochromically. Among the several organic type electrochromic displays(ECD), the one
based on viclogen solution is still attractive and become of the possibility for choosing
various colors by introducing different substituents in viologen molecules. But there has
been rather a severe problem in this type of ECD, which is the erasing failure caused by
the recrystallized molecule sticking to the display electrode.

This paper was investigated on developing a new class of composite materials which
consists of the mixture of BV2+ - 2BF4-, TMPD with TBABF4 as supporting electrolyte to

overcome the above mentioned problem of viologen solution.
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w3t Abz o] WA e wet A7t 71Ae] A o] == man-machine-interface 2412 2+
JEJAA7E FaF HAE AR vk 2FlME AR (display device)® Y1 =&
290 3leiM o Aol I} AAf display?] 54& CRT(Cathode Ray Tube : B#}g-3h)o]
o FH R Hofol] AMEE I gler} o] CRTZY 7H4 woldt EAA A& ohr} 53] kgt
4= e AFE 2ErIe} o] AT AR AS-E AARchd ZAAA ] Z), T,
2ulAdY, T 2A7%tell W3t dFFo] At ¥|n2 AAfelli= CRT Al 243 B FaHflat
panel display)7} A= 3 9l AAolch &5AA e} AN AztalA g dele AHEA]
£ ARFAGE, TV FHFele] @HEAl Fo AH4-5]= LCD(Liquid Crystal Display : 44 %
A7} kgl ¥ VED(Vacuum Fluorescent Display : 3% %4]), LED(Light Emitting Diode :
Hbsjrle] @ ) PDP(Plasma Display Panel @ Z2lAnl A7 /ptEiglen #HToe
ELD(Electro Luminescence Display : A 3% %A]), ECD(Electrochromic Display : 79
A E A7} gol o} &= 2 9lth Electrochromism-e £ o] AFE E3A)7|28 Yate] Wl
ddoga | Wil o7 Ar gloy A nA ] $4EE AL Azt 4] - 3
el o8 WS = S o] 47 Zloldh ECDw Z-& %3 EAIQl LCD9F A9 v]x3t A
7)ol AF7F AR ATANE AL = bR B2 FA7L detalrh ©]Z-& LCDe uls
& A2 ®AL 7Esdlthe olFe] Ufol® st dAAHANME AlgAde] Aol gl
th #Hxe] A45" ECD= F7|33E ZAolASF o Mg HE s =29 (01 - lsec) &
AAZ A= HAFE FIA A =, b 2 WtE LA an]AHe] Po] Evie oA
o) o] AMS- Bx7} AEHAh F7182A ECHEE T4l vls) O o Hake] #4)
@ dHe e s ARSI ER thekdt dejRe s vhed, @ whE $HA S A 7
omg Aol 7] ECHErt 288 HAE Axstelzt A48 & WAl gloiME
F71A e vla EAZE sl gk Abgbe] AR F458 AAe] 9zl oR d4R
ot} BAFeM e 1A AR A33EQ viologenFEA S o] &3t 1A ArH AR
& Azt on =3 o] 59 Al | 2l
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uh-gofl ARE-% AJef AldrichAle] S5 2 dFA4S tolat AAsA] 43 22 A3
dot. 5+ &AL Electrothermal IA-9100 &2 UV-Vis F42# 28-S Shimadzu
UV-2100 spectrophotometer2, H 24l A#E2-8 Nicolet Magma-IR 55028, ECAx}e] &

37}l &= Goldstar Multitester DM-6135, DC Regulated power supply & A28t}
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Scheme 1. Synthsis of benzylviologen bis(tetrafluoroborate)

44" -dipyridyl(1) 0.156g(1mmob)®} benzyl chloride(?) 0.252g(2mmol)-& DMF 3ccell &3] 4]

2 F 1087 #FA7IR 2A7E gAY WAF oatste] CHCLE MM F A=zAH
0.18g%] benzyl viologen dichloride(3)& rHm.p.:260°C). 4% benzyl viologen

dichloride 0.2g(49%10 'mol)-& #w}eke] wlEh&o] 0]31 tetrabutylammonium tetrafluoro
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borate(4) 0.323g(9.8%10 'mol)&¢ W2 wEt&o] EqF 5 2o8e Eggc} ol YNHE 3
AEg AALF et AHsle] AxA7d A ] o)A}

n2

23 ECE8Y9| M= ¥ EAIAX A=}

ECD Zahlel 9 4909 248 ohgst 2o,

SS3A71H A 22 ; benzyl viologen bis(tetrafluoroborate), BV*' 2BF,
FFA71H A A NNN' N -tetramethyl-1,4-phenylenediamine, TMPD

A& A ; tetrabutylammonium tetrafluoroborate, TBABF,

£ ; propylene carbonate, PC

O-+~O~Or O

2BF,

Benzylviologen bis(tetrafluoroborate)

B

] CH CH
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Bu cH{ “CH,
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=

Scheme 2. Materials used for EC display device

ECD ZAte] Ajzboll= AlFell A 7918 ITO glass& AH&38tdc} ITO7} 182 F49 2
2se] & 0.1mmFA 2] PET L& Aet Abslsta ol &4 22 H¥-3¢c) ol
PET B &2 ¢Fell L0 F3l&8 708 vig) dAFs AxFHE AR ufE F AL
A AxAF|G o] F 100T 2] 7hd 24 dxje]sted A 2AE A Hc)
Az EC 495 100mee] wlo] o] &7 F o] Lo EC A:ate] 494 Fg]77) olz
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3. A3 9 3%

Viologen &| 4F3} - #H4dub-g-of op& A sl(Fig. 1)& ECDel $-837] Al=e 722 106 0]
HA =t Viologeng ©]4¥ ECDO AHL £AFA HFA A &= Jejolr] &
of A7} Al eta x| 3r] wstel] whel chefgt Akl EA|V} rhgdtchs ol ey o}
A7pA] AL-3p7) H A ¢S ol frw W] 2o memory Abelell o] kAo ofstr] o
Folr}, ZF . 22 utE Ao 23 Ad5l= viologen®] 7§ AW Fo] radical®]l™ viologen ¥

A7 el o] Az Atgo] 7}aly] wjEol] AAAA B Adojvtr] Aok 2w glck.?(Scheme 3.)
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Fig. 1 Oxidation and reduction changes of viologen
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Scheme 3. Oxidation and reduction of viologen.

=3k HthA viologen #AHAA ] ol Arstel W AT = MauEe] glovt ALse
A & Aelolth BAdTelA = viologenfrEME o] 43t &4 ECDE AlZdtelon
ol9] A7|HYEA ] T = HERH

A7IH A E vebll= A8l F7HA7E ok & AP 3s gty os g 4
7V slch g yelgt Sl AALE ol YUY 33HEe] AN Fo] He AFoln 43}
Aot ojols Hog ofFor AxLE Hol s Yoo AAWNY e 2= viologen,
anthraquinone, phthalic acid esterAl7} <212 9l e AM3bar43] © 2 = polyaniline, pyrazoline,
styryl, phenothiazine, fluorane, triphenyl-amine, diphenylamine#l7} ot#i=zjgleh?

A FeM s FAUAHQ viologentr = HE TS o] E H/NHMEALSE ZAMYCH
4.4’ -dipyridyl# benzylchloride 238 benzyl viologen dichloride® #A3lgdct. iy
benzyl viologen dichloridet= -%vl4l propylene carbonateol] th§t £8]%7} Jormg Lg%
E ZAA17]7] $18] tetrabutylammonium tetrafluoroborate2}2] Hb-$-of] 2]8) benzyl viologen
bis(tetrafluoroborate) S 414129 o]+= propylene carbonateel] A%k £ 22 vebuigle} A
;A Z A= LiBr, NaBr, KBr, tetra-butylammonium®] perchlorate, iodide So] &aizgl.ev},
B o & tetrabutyl-ammonium tetrafluoroborate® A3t ch. BVY'2BF, & A 7]¥ 44
& ZAFSH7] $8 BVY'2BF4, propylene carbonate, TBABF2| A 8-& A}-&8led A28 EC &
Y& ECDAAM FYAIA HHE AW 10V o|dtelM e &do] FENOZ Wax|vt AgHE
AoF2] otz of 157U Fd FEMo] 2MFHR] o2 Az fAHAUE F, At on, off
of whe} FA-f42] WA dte] AlE] ejm g o]AdefEA = ECD &AEA ZhxIZE §iA
g} ol gt wg-e ANAdsly] glsted Absl - bAoA A K| 9] H o) F3}go] BVY2BF,
9] HdF a3 8] =8 N NN, N’ -tetramethyl-1,4-phenylene diamine2 A1A] &od AlsphlA
y3 ALY A A2l ECD 428 AAsigdcl Ake A7 Ade F4F493
Aol A e Agkg 05V o]k Aol A ghe] A7]e) met FE4A o] AsHA ebydc) &4
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WA (BVY2BF, )% g ¥ ECD9} 4b3} - skt 48] ECDE 72tz Alatsle o] 59 &
A S 2AREITE 1L0VE 187 7he) AgS off AT 44 A4S Fig. 2.0 bl

F73-% Hdpg Aol M= FRE oF 1248 Jehisich s ch=o] ECDe A4
AE off A7l Foll= 157U AT 2MEA] gkt Akt - h 93] ECDx 16 A%
7b Ak A9 T4} Hleds 3 5 Ao $$Ade] wE ECDYel #Us
7HAgte] A7l E F3=e] WslE Fig. 3, Fig. 4.°] vebdich

al7bAgte] 15V d7Rl & e offAl719 ECDw Afwre] FAe] Jej 8 Fobrpxjdt 40V
ol Agte Artgt Agole ML offel 2 o] E 42| AejS Folr}x| gk} Ak} -
0 ECDE wHE Ul Al S =4bslr) 918k A 9ke] on, off A E vl sbe AL
S v a8 2ot} (Fig. 5)
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Fig. 2 Color-colorless response for redox and reduction system
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Fig. 3 Induced volt vs. UV-spectra changing
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Fig. 4 Induced volt vs. absorbance changing
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Fig. 5 Repeated color-colorless response cycle for redox system

oF 4003 Axwe] wHE ot a4 Aol E A& FUAL FAEs) dedgoenz A
Aol ele-g d4gidch BVY2BE, 9 13, 23} 31418 UV-Vis spectrum®] #3}9} o]
5 59F9 Tz e A=Yt BVP2BE, ol H:04/0,8 #H718Hd 600nmel A e] &3%7}
Zraste] FAQNR 5o Zn/NaS:004 & #H7hshd ohx] 42 Sobrh FE49 448
vebdich o]7e Ar|ststAal BYdAbele] BVO2BF, o Atefel ey dxsing

Ae 142 215 Folel AzHEch BVU2BF, o 13 #1Fe 743 #4949 NaBHsE 7}
sba FHoFsAto] 600nmol4] 550nmE red-shiftdle violet4At o & HET) EEF o] Al
Hx02/0p AE #7}sbe b 600nmel 2 F5430-& vebll Al - o) (Fig. 6) &, NaBH.& 7}
s 23F FYPFo] = o] FxE Fig. 7.9 72 Ao} (Fig. 7)
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Fig. 6 UV-spectra of oxidation and reduction of viologen
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Fig. 7 Chemical oxidation and reduction of viologen
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