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ELECTROGENERATED CHEMILUMINESCENCE CELLS USING DIFFERENT FLUORESCENT MATERIALS
AND INVESTIGATION OF THEIR EMISSION MECHANISM
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We improved the electrogenerated chemiluminescence (ECL) performances by using different fluorescent
materials. 5,6,11,12-Tetraphenyltetracene (rubrene) and 4-(di-p-tolylamino)-4’-[(di-p-tolylamino)styryl]
stilbene (DPAVB) were used as a yellow emitter and an emitting assist dopant, respectively. The ECL

solution was prepared by dissolving rubrene and DPAVB in a mixed organic solvent. The microfluidic
cell with prepared solution exhibited a bright yellow emission from rubrene. The obtained maximum
luminance and current efficiency were 292 cd/m? at 6.0 V and 4.50 cd/A at 5.5 V. We expect that the
proposed ECL system will be useful in the development of solution-based display applications.

Key Words : Electrogenerated chemiluminescence; Rubrene; Emitting assist dopant; Microfluidic ECL

cell.
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BT RIEMERIR E AV EBERALSR RO (ECL)FE T
W, Bl HBIT NA AL LTEAEZED WS, ECL
FTE BEA VT ARAX (ITO)R T v RBIRNBRILA X
(FTO) 72 & DB MRS B S 7= T T A FAR TR
WREFRIALTE T TIER SN, BET o 2203 L
L7 P FHR - T CESMICIERTE 5 2 &0 5,
KiFE LRz A Mb, & BITIRIK D FZBRMECTENE &
EDLIZRIR DT 4 A7 VA BIE~OEMBHIFF S
TW5A. ECL OB A I =ALZLLTOmY ThbH. F
FIZEEEZFNT 5 L, BILERIC LTI T
FURYD, BEREIZE>TI AT =4 LR A
ENENEREIND. DD TTANA LU BXfWE
R [ 7> TR % A A il - ik LiEze 452 &
T, RIS T ORIRIRRE L 22 5. BIEIRIE DSy
FREEIREBIC R D0, M FEA DT R F—F
¥ o SIS T L Rx VX —E T 5 2 & T, ECL
FENNBH S 5. 5,6,11,12-Tetraphenyltetracene (/L7 L
INEIAEM 22T ECL MEFCTH Y, 1960 A0 AL
SN TE7 ™A Nishimura 507 V—71%, 2 FFEEOR
VAL (acetonitrile:1,2-dichlorobenzene=1:2 (VIV)) & A A4
fRE4HB) F—/ 3> & (1,2-diphenoxyethane) # v 2% = &
THROAHEE 183 cd/m? (at 8 V) D4 ECL & ZEiE L 7z 19,

Kim &® 7 —71%, tetrahydrofuran 28 L L=V 7 L
U A TREL L, 30 cdim? DL EOOMREE 2B L 72 1.
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SN T 5 2 L TR SN TE N, TET
FEHEOSFERNDFEBHRESNL TS B9, 2013
#17, Kobayashi & D 7 V—F 384T LT L) e H
4551 (9,10-diphenylanthracene (DPA))> 2 FEXH D3 et
Oy W AR BREN R {8 ECL 2 985E L7 . Fx D
TN—T1%, A EL OFLBRASZEIL, KA M—F A
P RN EIRR L CE 1519, FHEEL £, =FR/AX
—FEEE 2 RE R LB~ L BTRIELEZEAT S
72D, FEABOALOHERE TR, ¥V THEA
J& - BEEIE & o T BBEEEIE & A 5 U 7o R AR AV R T
BNTWD. F72, BEBIEIVA R¥ v v FREA M
BHIMED 7 2 MBI Z TR LA A b — 72 RRB—
) TdH 2D 2080, 2014 FRIZFGE LT, VT LU ERIEEL
TLRIRIC~ Y L Bk ((DBP)Z RN L 7277 ECL519)
ZEAE L, BEOENLS T THDH 2-tert-butyl-9,10-
di(naphth-2-yl)anthracene (TBADN) % s A k& L7=H - #% -
HEECL #RBIETELTY, ZhbDMENDS, 7
A Ny HIRTIXECL Zt 2R & 220, b L IEREN
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fBizmnF <, FEAMHB R — 30 b E RN L2 2 R4
T5. A EL THEASTFELTHVWLNATWD
4-(di-p-tolylamino)-4’-[(di-p-tolylamino)styryl]stilbene (DPA
VB)02%, VT L by L TR D 2 & TR A
W72 YRR, @*@Fﬁﬁﬂﬁ%ﬁ 5 um O~A 7 vk
ECL %7 LG L, /L7 L > & DPAVB DOfR{LiET
BEPEDNBRENA D= R N B LT,

2. EBRAE

112, XM TFOFEEE =T, LT Ly,
DPAVB % & {e¥&iE % Solution 1, V7 L2 & &Rk %
Solution 2 & L7-. Z O, /L7 L2 ORI 10 mM,
DPAVB DOE1X 4 mM & L7=. Nishimura & OHF7E 10%
BHE, VIV UORER 10mMM & L, A4 {mEH
K— %} 1,2-diphenoxyethane (180 mM) % #&0 L 7=
acetonitrile & 1,2-dichlorobenzene (1:2 (VIV)) DIRATAREIC
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5mm)THsb. FxrNINETRESETEETE L9
L [FEELZ, Microelectromechanical system (MEMS) > & 2 A

& B TR IR AMRALER % B T BERE DR A BT 2 AR L,
FTEERM L. ITO BB & iz polyethylene
terephthalate (PET)~ 1 /L A& Gkt & LT L, &
MEEIZ 5 mm & Uiz, —J5, FTO D3RS 7 Ak
WA BERBIER & LCHY, 2mm g 3 RiICEmEZ 7 —=
YT ULt, 74 NI YT T T 4L o TIE L1 mm, B
S5 um D SU-8 ¥ A 7 a it % MR HIZEk LTz, #:4

AER & LC, PERL L 7o miZeiRaRm Bic, & 172n0m @
X+t /T 7 (Ushio, SUST13)% 10 43RS L7-. &%
%12, 120 C& L7 LV AT 2.8 MPa DJE 1% > )
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K2 <49 0K ECLHZFDEE. FTO-glass iR %2
BEMR, ITO-PET 74 ILLZEBIBREIREL, ES5um®d
SU-8 R #MEMR THEHRAAT.

N7 L& DPAVB DfbiE ekt EXILFT
A (BAS, ALS600E)% i\ =¥+ 7 U w7 R4
A MY — (CVRIEIZ LV FFl L7z, B 1 mm O glassy
carbon disk % {EF7EME, Ag wire =5 BFEM:, Pt wire coil
RS L7 3 Bt AT A& AV, RIERKED
TN TREIZIHIC 1 mM & L, ECL &R & [AEkD
acetonitrile & 1,2-dichlorobenzene (1:2 (V/V)) DiR& I %
WT, TNENDOFNMES Tk LTc. 61T, XFf
WM L L T tetrabutylammonium hexafluorophosphate
(TBAPFe)% 100 MM ¥l L7=. A % > L — h{£100 mV/s
& L, BN ferrocene/ferrocenium (Fo/Fe)BR L35 TR TR
EL.

BT DOWINART ML, 74 FAIRryEIR
(PL) 2 ~2Z K /Vi% UV-visible spectrophotometer (Hitachi,
U-5100), spectrofluorometer (Shimadzu, RF6000) TZ i1
A% L 7. ECL A7 k/L{Z, Optics analyzer (Ocean Optics,
Flame-S) & 3t~ 7 A /X (Ocean Optics, % 1000 um)'C“?ﬁ'JHE
L7-. By E —BE—BE Q-V-L)JEIZIX, source
meter (Keithley, model 2400) & luminance meter (Konica
Minolta, LS-160) % fif fH L 7=.
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[ 312, DPAVB (1 mM)& /L7 L (1 mM)D CV HIE
FERE T, LT LR, MO MR BRI &R A
RLE. F£, FRSOHEEAT, 038V, — 20V vs
FclFc*CTdh~7-. —J7 T, DPAVB & 7ol « =i %
RL, B EMoOFRRIENIL0.26 V vs Fo/Fcr TH Y, EoT
Wix— 25 Vs FelFeHhmIcBlll S iz, 2o &b,
DPAVB |3V 7 L L0 H T B L Lo <, Mgl
BIL LIS WBRLEREZ Lo Z Edbh ol F
7o, & biv7c DPAVB DORELIZIFFIHHITH 5%, &I
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6(a), 6(b)iz, Solution 1, 2 Z&iTe~A 7 Bifi{k
ECL #1® J-V-L Fettk &, Ehigh# —EE (CE-V)Frit%
EFNENRT. WTho#ER b, AIMEEEKRE<TD
L, BIEE, BEREIXEE L THEML W&, Solution 1
DEFREE LB, Solution 2 DZFH S L0 KiEICH Lk
L 7-. Solution 1 O KHERE I, 292 cd/m? (at 6.0 V) TH Y,
Solution 2 (86.2 cd/m? (at 5.5V)) D) 3.4 £ T - 7=. X 6(b)
£V, Solution 2 DEFEFNZIL, 3.5V THAKFHE 2.99 cd/A
RSNz, LOLRRD, 35V X0 & RE B
T, K2R LT Twolz. —J5, Solution 1 OFE
TihER1X 3.0~6.5V OFHT3.0cdALLETHY, 55V
THKME 4.50 cd/A 3RSz, BLED Z &5, Solution
1T VTV FDOTIANAT A ETTANT =
F L OEEDOH TR, T oA bHE L2 LT,
JhEIREE DNV 7 L PR L AR S 2 &R
Sz,

3 LY, DPAVBIINLT Lo L0 b Inicigb Led
W EWbhols. L=2- T, Solutionl #&ie# 7T
X, VIV DITIHINDTFA L ETIOANT = A D
BT, DPAVB DT NI F A4 b AERENLTWS
LHERIEND. L3> T, Solution 1 (23317 % bR g
DONLT VLV yPNERSNTERBEE LT, VT LrDTTh
NHFA e TIHNT =2 OEEOMIZ, DPAVB O
FORMNHFF L ENT VDT HINT =4 DOff%E
DELIZZENEZ LS. 55172 Solution 1 DR KE
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4. HER-SBRORE
ABFZECIL, FIemih F—s0 b & L THEHERS T
»% DPAVB ZIRIMLIZVT LV mikEREL, Tk

TR L7, EORER, BEEE, mi2hER o KIER
M &R L7, Solution 1 Z#&TeHE T2 HITHL WA

FESEHBI S 1, B KB 13 292 cd/im? (at 6.0 V) Tdh o 72,
EHIL, ThETHE SNV Lo a2 A ECL ¥
OHRTHRLEWVETH D, 4.50 cd/A (at 5.5 V) D KEGR
BEPE LI, SO CV JIIED D, DPAVB I
NT L R0 DN L3 < MimiZE T Lic<
WERILFEEEEZ R L. ZOZEL, LT LD
SONNHFA L ETFTIHNT =4 OELRITIMZ,
DPAVB DT PHNIFF L ENT Lo DTFIHNLT =
FrOWBEHAELRE LT, R phiEkEo LT v
USRS EHERI S B,

LxL7eB D, FEMRREEA I = X MIRMEHATH D
728, DPAVB HLAIKIK D ECL #E<e I-V-L Rt 2 Bfs L
snua )7 rAn A N —llEREDESIFR R F

EEZHOWTHEL TS PETHD. £z, AW EL FF
CHEST D &b, AR TIRE Lo T ORISR,
ECL FF&T 4 AT LAMEE LTUSHT 272DI0iE

SLRLEMEE R OO ZF A 4T ECL EFALE
ThHD. K, ok FAMEE LT, VvT7=0 A8kEK 19,
AV VT LA 9D, DPASIRZNENIAL b Tn
5. AL TERRELEY AT AN, SFE - &2h% ECL
FAOBRERH; - k- FRECLFZFORRBICHRT S =
EEWRT .

5. BiEF

AR AEMED DIZHT, 2L OF2IZTHEE, T
R E Lz, BEHA TH 50 E LS ICIE
WFFET —~ O J5att « B8R TR, FRIEBHOED
Fiel, bz ZRETHEENZEEE L.
T EHI L L ET. £, SIRRFEER OB D4
B AE DR L ITIER R B AR ST QW itE,
2L ORI L RIBRETER L E L7z, 4 EMEV I EVM
Rk L LItiEIm 2 D DTz T L 2 EEIC BV E T
DEVBILHE L EFET. &I, ThETXx Tl
o MBUZ LN BEHIW - LET. SICHREH D
JWE L.
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