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Synthesis of a hole transporting material containing carbazole groups and its
application to solid state dye-sensitized solar cell
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x| Synthesis of a hole transporting material containing carbazole groups and its

application to solid state dye-sensitized solar cell
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T j
N-(2-ethylhexyl)-carbazole (il-1) [/H/

279.3 gimol s J/l

Bis[-N-{2-ethylhexyl)-carbazole-3-y] (II-2)
556,652 g/mol

Fig. 1. 7Mt&7171 013t 434454 bis-N-(ethylhexyl)-cabazole-3-yl] &~

OH °/\|:\/\ "
(/L 1 B TN KyC0y, Acetonitrile %) + @S culKsPOy, ligand, 1.4-Dloxane NN
A 60°C, 48 h m 102°C, 48 h I
r ¥
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4-Bromophenol 4-Bromo-N-(2-ethylhexyloxyl)-benzene (ill-1) ey J'7|.33i;lr:\ol e
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Bis[N-(2-ethylhexyloxy 3-y1] (iH-3)
740.68 g/mol
Fig. 2. 7iu}&7171 &1t BF4E 4 BisIN-(2-ethylhexyloxylphenol)-cabazole-3-yl]l &4

4 AF55EA BRsE 5y 24

- FAA-E-FH(Photoelectron spectroscopy)-& ©] £33 2o B4 B4
- 35 u|y]2d 2(Photoluminescence spectroscopy)& ©]-&35ta] Edo| AR xe} E4E 5 =34
- AL) A, 7FA1334 B3 (UV-visible spectroscopy)S o] £8ta] Bale] AR 7z A 2



+

#laxeay

5 ATFTETELE o848 AAHYEZEY NFAA A F Y

Working electrode —

I Cleaning & 2D D
(Soap/Acetone/D water/Ethyl Alcohol) (The hole at FTO substrate)
| 2 PtCoating % @ Cleaning
(1% Dogtor Blade Coating, 70°C, 30min Dry) (Soap/Acetone/D water/Ethyl Alcohol)
[ 3 Annealing 1 3 Pt Coating
[ (450°C/30min) ) (1#! Doctor Blade Coating, 70°C, 30min Dry)
o L A e M sissngey
| (1* Doctor Blade Coating, 70°C, 30min Dry) (500 °C/1hr)
® Scalter Coating R/ISP ST
| (i Doclor Biade Soming, 70°C, 30mia Dry)
| ® Annealing
" (800 °C/ihr)

|
l 1 Join
3 (8X1170-25, 120 "C/2min)

¢ >~ =2 2 Gnd eleclrode formation
Working & Counter electrode 2= &l (2mm thickness, Use melling machine)

2 HTM, Dopant mix solution
(4times 6.2 inject, 50 *C/1hr)

Fig. 3. LAIAEZ-&E BFAA A% &A=

1

25 pm Surlyn

1 Inject mix solution

Working electrode ]
Grid electrode formation

Fig. 4. 1A 4828 HYHA =A%

- Fig 3¢ Jeld A& 34-& F3lo] Fg. 43 2& 720 nA9843d dgdA A%
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Acetone 18L, 56,000 x 1EA = 56,000

Ethyl alcohol 18L, 66,000 x 1EA = 66,000

Doctor Blade 19,000 x 4EA = 76,0009

25um surlyn - 55,000 x 1EA = 55,000

TiO2 T/SP - 50g, 300,000 x 1EA = 300,000

TiO2 R/SP - 50g, 400,000 x 1EA = 400,000

FTO glass - (100¥100%2.2T), 11,500 x 2EA = 23,000
NaH - 500ml, 6,000 x 1EA = 6,000<

DMF - 500ml, 5,000 x 1EA = 5,0004

FeCl; - 100g, 65,000 x 1EA = 65,000

CHCI3 - 500ml, 5,000 x 1EA = 5,000

A &4 THF - 500ml, 10,000 x 1EA = 10,000 1,960,000
Dichloromethane - 24kg, 55,500 x 2EA = 111,000
Nano slicagel — 25kg, 9,000 x 3EA = 27,000
Magnesium sulfate anhydrous

- lkg, 16,000 x 1EA = 16,0004

Thin layer chromatography

- 100,000 x 2EA = 200,000¢

Hexane 18L, 6,000 x 2EA = 12,000

Ethyl Alcohol - 500ml, 5,000 x .1EA = 5,000
Methyl Alcohol - 500ml, 4,000 x 1EA = 4,000
Titanium diisopropoxide-bis(acetylacetone)

- 20ml, 13,000 x 1EA = 13,000 ¢
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TiCly = 100ml, 40,000 x 1EA = 40,000¢
Platinum - 10g, 27,000 x 1EA = 27,000
&F0F = - 3,0009

MPII  -10g, 100,000 x 1EA = 100,000
TBP - 10g, 6,000 x 1EA = 6,000

LiTFSI - 10g, 80,000 x 1EA = 80,000
Chloroform - 500ml, 5,000 x 1EA = 5,000
Chlorobenzene - 18L, 100,000 x 1EA = 100,000
N719 - 5g, 100,000 x 1EA = 100,000
K,CO3 - 500g, 6,000 x 1EA = 6,000
Acetonitrile = 500ml, 9,000 x 1EA = 9,000
Cul - 25g, 11,000 x 1EA = 11,0001

K3PO, - 25g, 10,000 x 1EA = 10,000
1,4-Dioxane - 500g, 8,000 x 1EA = 8,000

E2H A3 - 40,0009

40,000

()

2,000,000

6. 4A +3 F AT F A= dHE
- Al S Aol M@ FHAF RIA AE

- 2019 The 23th International Symposium on Advanced Display Material and Devicess}3] ol w35t %l

X2H AF (2019.7.23.~2019.7.26., Guangzhou, China)
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