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A light-emitting element having high external quantum efficiency is provided. A light-emitting element
having a long lifetime is provided. A lig ht-emitting element is provided which includes a light-emitting
layer containing a phosphorescent compound, a first organic compound, and a second organic compound
between a pair of electrodes, in which a combination of the first organic compound and the second organic
compound forms an exciplex (excited complex). The light-emitting element transfers energy by utilizing an
overlap between the emission spectrum of the exciplex and the absorption spectrum of the phosphorescent
compound and thus has high energy transfer efficiency. Therefore, a light-emitting element having high

external quantum efficiency can be obtained.
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B TS0 BPAF_T;")“"O" BPAFLP [~ [Ir(mppr-Me) (cpm)} [ir{imppr—Me)(dpm)] BPhen LiF Al
i{éf:lﬁ 110 nm 4-(; r.lm 20 nm (=0.8:0.2:0.05) (=0.8:0.2:0.08) 10 nm 1 nm 200 nm
20 nm 40 nm

CRABNFEERT DUFAERIATHERERAEZY
FREBIETH 1S REXITH 16 BTH  KBRHE
BTN TEEEETHE - 4 - EEBR T (ERF
B 2SCTHAE F)ETHE - |

SO R BT 15 RENTH 6 NEREE-7
B o B 59 o EEIERER S E(mA/cm?) > T M
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B2 T 5 B (cd/m?) - S50 B 60 T EE 25 SRS - 7
B 60 th o MR (V) 0 T ML B3R (cd/m?) o B
o 0 B 61 RIEE-BRAKE - £E 61 h o W
7 (cd/m?) T M1 %% B W RUE (cd/A) - B4 0 B 62
T E AR T AR - A 62 B BT
(cd/m?) + Tt B 32 77 41 50 8 F 205K (%) -

Bogk % 18RRI TE 15 REBETE 16 T
1200cd/m> B9 B R (V) ~ B % & (mA/cm?) - CIE & JE &
(x )~ B R (cd/A) - B 3 4K (Im/W)HI 44 35 & T 3

5 (%) -

[#18]
B e | emm | 5E | ek | omeeses | 2R
(mA/cm?) (x, v) (ed/m") (cd/A) (Im/W) . )
TS 3.0 1.7 (0.54, 0.45) 1200 67 70 24
FonFle 3.0 1.7 (0.54, 0.46) 1200 69 72 24

63 mHHFEFNITH 15 RB/HITH 16 H 0.1mA
WERMBRFNFEH L - £E 63 7 HHETIEER
(nm) > TiMEETRBLBREETEAM) - B4 Wk 18 fr
TRAEEE > 1200cd/m’ WA E TR ITH 15 8 CIE & E &
B (x> y)=(0.54 > 0.45) » 1200cd/m> By 7% B T Ay 2 L 7T 4
16 By CIE BEER (x y)=(0.54 > 0.46) - f& Lt &5 R w50 -
THTCH 15 FIFHITH 16 BN H IR [Ir(mppr-Me),(dpm)]EJ
RS

R 18 KIE 59 BE 62 WAl 0 WXHITMH IS REFEILIT
16 WERNE - HREE - ATMEFHAERIIES -
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BB T 1S RBEWTH 16 H 0 BEME 17 B
) 2mDBTPDBq-II - PCBNBB I PCCP - [Ir(mppr-Me),(dpm)]Fd
BB - WEHEH 17 T4 - B 2mDBTPDBg-II - PCBNBB
R PCCP 18 & 7 % 0 3 B 5% B2 (B 10 & W0 B9 58 59 ¢ 3
8 [Tr(mppr-Me)o(dpm)]§9 % 4 O 8 o 19 7 8 5 B % ¢ = &t
BAKBRBHESK - BHTE 15 RBRTH 16 BRI
MBS EREFEEEB  F LT RS E B Rk
B OAABRTEEA

A HAEEATE BT EEELE W
(PCBNBB) B 5k + 38 77 LL A /B Ik 16 k. & %7 (PCCP) I ik i 4
Mo ETLBEABET REBORETH -

M LA RA BEERABHE—EAS 0 Th
B R T OROK B T

(2540 1)

UT > "HELREEATERANEREBESTY
BO(Z i 7N B AR )R (4,6- = 75 & W i AR 8k (1IN (B 78« # [2-
(6- 2K % -4-W% I 2 -xN3) % £ -xC](2,4- [k = B -«’0,0°) 8k
(IID)(#E | : [Ir(dppm)a(acac) DB & B B - DL > /R H
[Ir(dppm)z(acac)]HY 75 & -

[Ir(dppm)2(acac)]
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(1 4,6-“FEBFIEME S  Hdppm)BY 5 )

HhE G AEAFERENEHKEBRSF KA 5.02g 4,6-Z
KRENE ~ 8.29g FEMER ~ 7.19g BrEEHH ~ 0.29g (=X K
BEEA) R (B : Pd(PPhs).Cly) » 20mL 7k FI
20mL ZfE > EHEBERFNZERERLBER BHEEX
FE A %5 IR BT B2 (2.45GHz > 100W)60 o gEZRETT A - £
b ABEE P E - F A 2.08g FEE - 1.79g BB
4% ~ 0.070g Pd(PPh3),Cl, ~ SmL /&K Ffl 5SmL Z 5 > HEH Y
BEE®E®ERXREHMK2.45GHz > 100W)IH 55 60 7 4 1 T
ME - KRB BANIZBERTEEEREBERA S8 KE
W BB ERNKAKEGRLAREBSELE - £ 8
L BHBERBE  BRERNEBZEL > HE®RKA
BEMNBRYEHYVEBERAGEERTHA SR REEBRHER
Bl - ER BEWENTEY Hldppm(EFH AR K
EER 38%) - ERE - HRBMERY  EAMESREE(H
CEM /A 8l - Discover) e B 1| WWEH A E (a-DETR
WME -

Na,CO4 O
Pd(PPh3),Cl
N . 2 . AN
Q CH3CN / H,0 N (@1)
L om, @

Hdppm

(B2 Z-p-R-B[E@-ZEEBER)KADIFER -
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[Ir(dppm).ClI2) B & L)

BE EEFEHRENEEEBRFHBA 15ml 2-2F
EZFB -~ 5SmL K~ 1.10g £ Lt & BE | 15 /89 Hdppm HI
0.69g & fb#k/K &% (IrCl3-H,0) - H i B Y Z R B &
RER - A% #7THHMEQR45GHz 100W)BJ KR & 1
IR ERE ERXBERABLERNFTSIENEGIH
ZEEBmIE RS B E S Y [Ir(dppm)2Cl]2 (AL 1R &
MR ER %) - FEHL2HERATE@2DEROT -

2 |l’C|3 . H20 + 4

2ZEEZE | H,0

{Ir(dppm),Cll,

(B 3 (ZEAER)E(4,6- = F E B IE R) K (1D (#E
% ¢ [Ir(dppm)z(acac) By & )

BE THHEERBEVEREBRFRA 40ml 2-Z F
HELE - 144g EF LR TR 2 7528 [Ir(dppm),Cl], »

0.30g ZEEWEM 1.07g RREM > HEERPTHNERER

784706-4 -111-



1675501

BRER - A%k EFTEMAMME(2.45GHz > 120W)RT & 60
SEDULIERE  WEBRZSEL BEIANBRGRVWERER
“EFRET o BETBEUBRENEYE - BN E
WA KGEMOERAEMBEALE  BARBSEE - &
BBk BHAKRAE - KZBEBRNER RS HE®R
FBINBRYERYVBREOREER &%k - 2RZ
BE=50: 1(BEILERBIEBEKMAL - KRR HZ&H
O ESRABNETERLAUEIFRENYNEC
MR(EER 32%) > PRIV AERTE@INETUT -

[ir@ppm)2Cl];

N32003
2-LEHLEE

> 2

[Ir(dppm)z(acac)]

ELS B 3 hEINBAR RO B ERYE(H
NMR)E ST RERMT - R ERERTNEET HB
% & #% & ¥ [Ir(dppm),(acac)] -

'"H NMR. 5(CDC13):1.83(s,6H),5.29(s,1H),6.48(d,2H),6.80(t
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,2H),6.90(t,2H),7.55-7.63(m,6H),7.77(d,2H),8.17(s,2H),
8.24(d,4H),9.17(s,2H) -

(2% 4] 2)

UT "HELREBEANTEANEREBESY >
BN (Z B N B AR )& (6-F K -4-FF H IR g AR ) ek (IID (B 78 © &
[2-(6- 5 2 -4-W% 0F 2 -xN3)ZE & -« C](2,4- /% = B 1R -x*0,0°)
# (IID) (M ] © [Ir(mppm)z(acac) D& KA - BLF » /R
[Ir(mppm),(acac)]Hy 5 #&

[ir(mppm),(acac)]

(BB 1 4-FE-6-FEWIIEMES * Hnppm)H & )

BN EEEHRENERERFRA 4.90g 4-5-6-
FHEBIE - 4.80g FEMER - 4.03g lkEREN ~ 0.16g & (=X
ER)GHE D&Y (k5 + PAd(PPh;),Cly) »~ 20mL /K A
10mL Z > E#MBERTHWEERERABER - EFHHEEK
JE & & IR B Mk (2.45GHz » 100W)60 s sE R EFTME - 7
B EEETE S B 228 EHEME - 2.02¢g BB
g% ~ 0.082g Pd(PPh3);Cl,~ 5SmL 7Kl 10mL ZJE > B #EH
HESWKWEXERMK2.45GHz > 100W)IR 5 60 7 & &
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TINE - K% BAMIZERTHLE AP REN - B
i 45 ) 19 % 0 W A BRI I B AR K VA R - Ak YR ELBE 4% R 8
MBI KYEW  AARMSHE EERELE BERSE
W BRERNEREEY > LRGBS NBEGYE
HWERGREEN AT ZMZH=9: 1(B®L)
FEBRREBRNL - SR SHEHNNEIENEY
Hmppm(18 @ WKW H - EE 46%) - E & - 5 B R
B o MBS R ETE (B CEM A 7 83 » Discover) » %
BIMERAREOG-DERUT -

Na,COj
Pd(PPh3)ZCI2
Q Y e
\I -
H3C CH30N/H20 HaC N

B(OH),

Hmppm

(FBE 2 Z-p-% -8 (8 (6-F K -4-F H w48 8k (DG
5] ¢ [Ir(mppm)Cl]2)HY & B)

BE EEFERENEREBEFBA 15ml 2-Z 5
HEZE -5mL 7K~ 1.51g fE EaF R | #/5FE 1 Hmppm
fl 1.26g & KKE Y (IrCl;-H0) » H B B9 2 R
MBER - R EITHEHMIEQ2.45GHz > 100W)HI IR &
1 NI RRE - ERRBERAEEELERFEINESGY
AZERBGIEEREIUSE & ZESYW (Ir(mppm)2Cl12 (8 %

EWR S EETI%) - SEMOMAR T EG-2)BERAT -
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2 II'C|3 . H20 o+ 4 E/J'\l

2-ZEHEZEE H0

{Ir(mppm)2Clj2

GEEE 3 (Z W PIER ) (6- 5 3 -4-% 5 1 R ) 4K (111) (A5
% [Tr(mppm)s(acac)])i & i)

i EEEERENELERTRA 40ml 2-7 &
H M 184 EEREE 2 DA NEKE LY
[Tr(mppm);Cl]; ~ 0.48¢ Z B AFT 1.73g W ER & - B I6/8
W E R B RBAR - A% - T B B (2.45GHz »
120W)E I8 60 S BELIE MM - BEAMEEL K E
IR M VAR RN R T ke o H AT B DL R
B KRR BB R AV W B B B e Ak - B
FMBET N EERIE BEBEBE - BEEEGE
25 ER I - LB 4 A8 BB R AR 1 R B O BB R 5 B 5 P
SEREN ZBZE-4 ((BELE) R R M E N K
fo - Rtk BT R T EAC GBS E B T E LG
AEBENMNBEAHR(ES 22%) B 3 WARTZ

E&
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(b-3)E R TF -

CHj

0

+ 2

o

CHjy
2
[Ir(mppm),Cl,
Na,CO3
- 2 (b-3)
2-LEELER

[Irfmppm)z(acac)]

AEMSE 3 PEENECY KN KEERES(H
NMRB A HERBERUT - R LRERTHNEE T H B
4 B % & ¥ [Ir(mppm)(acac)] |
'"H NMR. 8(CDCl;):1.78(s,6H),2.81(s,6H),5.24(s,1H),6.37(d
,2H),6.77(t,2H),6.85(t,2H),7.61-7.63(m,4H),8.97(s,2H)

(2 %6l 3)

UTF > FHELLREEAGTERNEBESBESY
B (Z B 79 AR ) & (6-4 T 3 -4- 3 2 05 ng AR ) $k (JID(F1 78 -
B [2-(6-4 T 2 -4-1 g & -xN3)ZE & -«C](2,4- % = B 1R -
x’0,0°)#&k (IIN))(#E 5 : [Ir(tBuppm)s(acac)])BI & B Bl - DL
T > SR [Ir(tBuppm)z(acac) iy £ # -
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[ir(tBuppm),(acac)]

(FBR1: 4T H-6-ZFEBIE (R © HtBuppm)H & )

B AEABEBENEKERFRA 22.5g 4,4-Z
RE-1-REFX-13-ZFM 50g FEK > BEERFPNE
REVBAR  -FEREAZFEMAUEKEBRE R 5 /)
- R BRBREAINSELIAKER  BEBEH
TEPREN - RS ENEREHAK - BB KPR A
MM ELE TLRBRCR  HERBIE - BZBROE
FIREE IRERBEFMSIVWEGRYEEWBREAHEEKE
ek ' B4 EE=10: 1(BELL)ER BB & B KL -
WEE S, BB BIEMNEY HBuppm(EAG MRy E » B X
14%) - TR 1 AR T E(-DERWOT -

HCONH,
e [ © 77 hge \/j“ (c-1)
H,c T O H,cT N
CH, CH
HtBuppm
(FBR 2 Z-u-& -8 [8 (6-N T E -4-7F & 5 g R )k

(IID](#E T * [1r(tBuppm),Cll) K & 5L
mE O EEARBENEBRERFTBRA I5SmL 2-Z F
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HE LR~ 5mL 7K ~ 1.49g £ Bt BR 1 145 2 1Y HtBuppm
M 1.04g RALMAEY(IrCl3- H20) > B BRBFHNERE
MEER - Rtk BITHEMMBK(2.45GHz > 100W)|Y IR 5F
1 NIFLIGIRERE - BB ERNERNEZ#®L  BERKEA
BENERYRIEMHMRBIREGURIEEREEY
[Ir(tBuppm),Cll.(E# B K » EXR 73%) - FEK 2 5K
FE(c-2)BERAWE -

2 erI3 . Hzo + 4 H3C \/ N

HiC
3 CHS.

HtBuppm

[Ir(tBuppm)oCl}»

(B 3 (ZEWEBR)E (6-F T & -4-FF & W IE iR ) K
(II1) (%% 55 : [Ir(tBuppm)z(acac))BY & F)

HE > AAEARRKENEHKBEBEFRA 40ml 2-Z %
HZE -16lg LR PR 2 P EIANEKESY
[Ir(tBuppm),Cl], ~ 0.36g Z BE /W B F1 1.27g BBk ¢h > H K Bk
P ERERBSER - R% o 1T HE MM (2.45GHz >
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1I20W)Ry IR 5 60 S BLIGIBRIE - BABEBE » BRE
BN RGRYAZEMREYAK - ZEREK - B E B S #®
MRZBF RS BHUWELI(BEAMXMELERA g
>~ HEEEHS ¢ 531-16855) - &R - WELHWIEFEE
HBEDHETHRRE HA_fFRANCENESEREE
BHFEEE A BN E S ERLUBIAERSEN YW
EEMR(ELE 68%) - FEIMWERATEC-DERLT -

N32003
2LZEHIE

[In(tBuppm).(acac)]

FLFER 3 FEINBZARFTOEREEDH
NMR)W SN RETMOT - REREETMER T 5 #
£ B 88 & ¥ [Ir(tBuppm),(acac)] o

'H NMR. 8(CDCl13):1.50(s,18H),1.79(s,6H),5.26(s,1H),6.33(

d,2H),6.77(t,2H),6.85(t,2H),7.70(d,2H),7.76(s,2H),9.02(s,2
H) -
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(2541 4)

DUTHRHAELREBA T EAN 2-[3-(ZF I #iy -4
E)EE]ZFILLh]ESHM(E R © 2mDBTPDBq-ID Y & &
-

(=)
N, N S O
O

2mDBTPDBg-Il

(2-[3-(Z KM BEWy -4-F)F E 1= X [f,h] 8 SH (5
2mDBTPDBq-11H & % )

2-[3-( = F i BE ¥ -4- )21: 1= 2K 3l [f,h] M 050K (4
A 2mDBTPDBq-II)E1’\JA&ﬁ%(d-l);%éﬁ&DT °

' o

Pd(PPhs)4 O

2M K,CO3 aq. _ NN Q @)
2mDBTPDBg-ll
£ 2L =% l%?fﬁ?tlﬂb“&)\ 5.3g(20mmol)2-& = ZF it [£,h]
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N0~ 6.1g(20mmol)3-( = 3 3 ME Y -4- ) FHER - 460
mg(0.4mmol)IU (= FE E )& $E(0) ~ 300mL E 2 - 20mL Z
FEAl 20mL 2M BRFERFFKBEW - BMHEBEB THRAFEZE
LEYRE BB -EEATHNELAERBES c BHES
VERRR FE 100C FR®E 7.5 N - EHANE =R
% BEIMESCYBRNEEAAYE - BELBES
MY ER KM ZELZIEF RS BRESR - BEIK
BB v E AT 600mL BAF KT BEBEWEL B
B g A UE 0 E B S LB U A R - 648 D RO TR IR
TEEEMER AL 700ml WENAEGEEML - ZOBE
BERATEFRSEHERES - SRR ZEME kS
SMERGD  BEREBNRY - Me KELANWESE
BEELEEINEBSRUES 7.85: HEKHE EX
80% -

FHEMEETERRTE  BERERNBES
WEH B R R o R4k 0 BB R B W MR B L Mt v 3K A
REAZES - D HEAAEERANE®RE » T
BHM FE AR AR - BENE > £ K IES R
T BEAWE D SR Bk A
HETUAEBERABAWEET - it BHBEHREER
GREEBHNAGRE  SHSIBEESFHNE Y
4 -

HEHAARERELAEREAF AN 408 HAR
RKeFEBIR 5.0Pa BEKRES SmL/min BEE4E4 T » 2

784706-4 -121 -



1675501

300CMBEHBEMRKETHAERR EREBR R
BRI IS MFRENYAN O AR » EX 88%
ERAEMERZ(CHNMREZRIZCEGYBEENTHY
2-[3-(ZF WM EW -4-F )X B ) = K 16 [f,h] B 150 (4 5 -
2mDBTPDBq-II) -
DT RHEFEINYERN 'HNMR BH -
'H NMR(CDCl5,300MHz):8(ppm)=7.45-7.52(m,2H) ~ 7.59-
7.65(m,2H) ~ 7.71-7.91(m,7H) ~ 8.20-8.25(m,2H) ~ 8.41(d,
J=7.8Hz,1H) -~ 8.65(d,J=7.5Hz,2H) -~ 8.77-8.78(m,1H) -
9.23(dd,J=7.2Hz,1.5Hz,1H) ~ 9.42(dd,J=7.8Hz,1.5Hz,1H) -
9.48(s,1H) ©

[ #F 5% &7 55 )
102 : EL |§

103 : 2 — B &
108 @ 25 — & W
701 BHEARE
702 EiRE@EE
703 : B F
704 ETEEE
705 BT EAR
706 1 EFEAZREE
707 - EFHEE
708 : M & M KR
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800 : % — EI/E§

801 : 55 — EL J§

803 : EELEF
1100 : FE
1101 : 5 — & M
1103 : % = B &

1111 : EBWEAE
1112 : BERE W E
1113 : FEE

1114a: FE—-ETHEEE
1114b: 5 _ BT HEE
1115 : EFEARE

784706-4

-123 -
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2% HH 47 22
(%481 (R /%50
2% 5

Light-emitting element

(%)

K?%hh—@%%g?ﬂ BT - UL A
ABHEE - EERENBETE - ARHRE—ES X
T BE —HEBZMNESHLLEY BB
NEVURE - ABLEVNBLE > 5 HRL
AMMBE-HABLEYNECRRBERSOAS -
SBETHERTAREE SN BHAREARELEY
MR AW EB L ETERESES > FUEEBERAE
BRI TUERANETRRE OB THE -

%] |

A light-emitting element having high external quantum efficiency is provided.
A light-emitting element having a long lifetime is provided. A light-emitting element is
provided which includes a light-emitting layer containing a phosphorescent compound,
a first organic compound, and a second organic compound between a pair of electrodes,
in which a combination of the first organic compound and the second organic compound
forms an exciplex (excited complex). The light-emiiting element transfers energy by
utilizing an overlap between the emission spectrum of the exciplex and the absorption
spectrum of the phosphorescent compound and thus has high energy transfer efficiency.

Therefore, a light-emitting element having high external quantum efficiency can be

obtained.

784706-4 -1-
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[ RFE]
[AEHENRNEKRE] © FQHE -
[AREFEZFREERH] &

[(AE=EHEFLBEAR  FEAREENEHFBLEN] - &
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5 106143220 5% EBE 108 5 H 23 HEE

EFI ) —:r% U

| —RERE TN ER % B

BRBINE —LEYAE YR B REEES
) (exciplex) 5 DL B

EZBNHBHM B R WEE S Y L
&

Hob o RWEE S W 5 GRS 0 B 3R
CEVHRKAELNRERES MO RIS E B -

2 -EEE -HEBNRETENEHTE 8

RE—H B EENEREREETWE A
ME_EWEERBEEESY

He» FEBALBITEHEE SN BEEEB T
B Ew o MR

Hoh > W ERES YN BB 0 EE %
e MR ERORRE R R RIKHES -

3BT HWENFE > B |

BABTIOE - LAWME_LEeYHEEREEES
/B4

EZBHBTHBEERZREES Y E R B P&
&

Ho o ZWMEES WK 5 0 E R L
NEVHRBEAEAZNRERENNORKSESE > MUK

Hi» ZE AN BB REREREE e
VRN EWBRERASESREB LA YD

ﬁﬂi

784706-4 -1-
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2 106143220 %% RE 1084 5 H 23 HEIE

7

e B -
A—EER-HEBNBLTHNER & EF
RE - HEBCHBENERERCETNE —HLEY

ME_MAMEYHERBEEESY

Hif» EZBLETRZBEECYNEBREEER T

o e/

Hi  ZBEE SV #F M6 0 EEE KB

CEMHRBAEEIERERAORKFESR - DK

Hh  ZE-LEYN"ERBRERBAZE (LS

MR -—ERBREREERISNZIBLLEYHN =ZEHR

REREFE -

S EEBENCTTHANERGTE » BiF

BRHETFNE—ENE_LLEYHERBEES

/N4
EEZBLCETHBREENZBEEGYHERB I B
a o

Hp ZBEEYHN B LEBEHIBELEY
W ERERANKREFER DR

Ho» ZRECENVEENRBENZRBEAEEN R R
B & ] HY W T B I fE (peak) B9 BE B (energy value) & FH HY 7=
2B 0.2eVEIA -

6 HBER —HEBMNBLCTAHANEMRTE  BF

RE—HEBRMIHBENEREZLETNE —LEY
MBE_ACEGVHEERBEESY

784706-4 -2-
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106143220 58 EE 1084 5 8 23 HEEE

Hf  ZEZBLCETEZBEEESCYN R EREERZ
7 =/

Hif  ZHEECYHNFHLLEAZBELLED
WIRBEEIERERAOREFESRE > DR

Hooh o 5% 3 5T 00 A Y I fE RO RE E IR IR RO R K B R
EEMOREFORBENOEBECHMEZERRZ 0.2¢V I
A e |

THEEGCIUTHNERG®E B

BRRETHNE-—LEYNE _HMEYEEREEES

¥ 5 DL &

EZBLETHBEELZWEESCYER I B4
av

Hf > ZHEEEGYHNBHLLAIBXLED
R AENERERANOBRKFTES » DK

Hb > ZBHCENEENEENZIRE YRR
EEAMNREFOEEOEEZIEOZZES 0.1eV I
7 o

.~ REBEE—HEBNB L TOHNER T B

REZ—HEBCHENERERLEFTHNE—HEY
MEZACYHEHERBEESY

Hif EZBEXETZREE SN B EREERY
gL EY o

Hp BZHEEGYHN BN LAZBELEDY
R EROERERAORETESE > DK

784706-4 -3.
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55 106143220 58 KB 1084 5 5 23 HEIE

Hr o ZEHLHMOEBENVEMEMZRIEEENEE
WRANKRBEHEENVEBECHBEOEZERZES 0.1eV DU
W °

IMRBEFHFEMEE | 2 8 HPfF—HZBXTH
WA T H o B LR B -

I0.MRIBHFENGEE 1 2 8 HRE—-HIZBEHXT
HFRERSTE B ZBEEYREBEBESY -

IR BHFEMNGESE | £ 8 BRT —HIBEXT
HHERGE B ZBECEYBRESY -

RBBHFEMNGESE | £ 8 BRT—HIBEXT
HHEIEMRT®  Hf s ZREAEOR R EE M KK
¥ B H IR % {% B (molar absorption coefficient) 2 2000M'-cm™

BE
BEBRFEAGES | £ 8 BHE—H2 BT
B B i FE 7

H - ZE—TEVWEBSHEELEY DK

EHfp ZB e ERRLEY -

4 RBHAFENGEE 1 £ 8§ HFE—-HZHEHXT
Ry BEH T

Hfp ZBAEATHE-TEFEEREIARF @ DK

Hog » ZBEBWRETAEEEF E KK S Y (aromatic amine
compound)

ISIREBEHFEMNGESE 1 £ 8 HEF—HZHEXT
Ry 7% o

N

784706-4 -4 -
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% 106143220 &8 REE 108 5H 23 HEIE

H  ZBATHE-TPTEEERNEAR Uk
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