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Metallophthalocyanine Macrocyclic CompoundsE ©]€3te] ¥} filmsS Al &34
solvent sensor®] SA¢] g AFAHE FAstA AABAAA AA FaATd 771
479 sensing materialZ2A 9] A& 7tsAES HEINAL SAHA ALES {71849
Z 5= Acetic acid, Ethyl alcohol, Methyl alcohol, Ammonia 2 1,1,1-trichloroethane
o]t} Solvent sensing SAHS2E A7|AE WHIgE FH BEAdA4d. =T H4Yg
metallophthalocyanine macrocyclic compoundst Copper phthalocyanine, Dilithium
phthalocyanine $& AF&3t%3 ©]21% methallophthalocyanines® N,N " -diphenyl-N,
N * -bis(1-naphthyl)-1,1-biph-enyl-4,4 “ -diamine and/or Poly[2-methoxy-5-(2’
-ethylhexyloxy)-1,4-phen-ylenevinylene] 2 blend3}1 spin-coating, & %2F v=hS A

zalod {7184 FEo e ¥7) AF WHE 24 BHsY0

1=

2.

2 =FoA Ay Alg3 §7]|8€ A= 1-Chloronaphthalene(Fluka), Toluene(Baker
Analyzed). Chloroform (Sigma). Acetone(Sigma-Aldrich). Acetic acid(Dunksan pure
chemical Co., Ltd.). Ethyl alcohol(CARLO ERBA REAGENTI). Methyl alcohol(Dunksan
pure chemical Co., Ltd.). Methyl isobutyl ketone(MERCK). Ammonia (Dunksan pure
chemical Co, Ltd). Benzenesulfonylchloride(Sigma) 2 1,1,1-Trichloroethane(Aldrich)®]
s
g metallophthalocyanine 2. 2+ CuPc(copper phthalocyanine, CMS
Technologies Inc.)¥ DiLiPc(dilithium phthalocyanine, Sigma-Aldrich)& A}&-3l%2
™, . SnPc(tin(l) phthalocyanine) was received as a special grade (dye content,
Sigma-Aldrich)(Fig. 1). Metallophthalocyanine®] blend &2 Z+ NN ' -diphenyl-N,
N’ -bis(1-naphthyl)-1,1 * -biphenyl-4,4 ” -diamine(a-NPD, H.W.SANDS CORP.) ¢}
Poly[2-methoxy-5-(2'-ethylhexyloxy)-1,4- phenylenevinylene] (MEH-PPV, Aldrich)
£ ARE3
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(a) (b)

Fig. 1. CuPc(a) and DiLiPc(b) structures..

22 AEuH

(1) AA < A2}

Spin-coated film< Au electrode pattern 9l Hanil micro-125 Al-&3}le] A 23}
%29 evaporation filme Au electrode pattern 9¢ ELDORADO-100 (OELD
SYSTEM, Unitex Co. Ltd)& A}-&39 F &3}tk Spin-coated thin film #|Z}tel] A}
£3F  metallophthalocyanine  macrocyclic  compounds  solution®] &34 HS
solvents(1-chloron-aphthaline,  chloroform, acetone)/metallophthalocyanines(CuPc,
DiLiPc)3} N,N * -diphenyl-N,N * -bis(1-naphthyl)-1,1 * -biphenyl-4,4 ” —~diamine(a
-NPD), Poly[2-methoxy-5-(2'-ethylhexyloxy)-1,4-phenylenevinylene] (MEH-PPV)&
FE 1% Zo] £33t A&

Table 1. The bland method of metallophthalocyanines and macrocyclic compounds
solutions with NPD and MEH-PPV solutions for spin-coated thin films

. Compounds NPD MEH-PPV
Materials/Solvents
(3%) (1%) (0.4%)

CuPc/Chloronaphthalene 1

DiLiPc/Acetone |
CuPc/Chloronaphthalene 1 1

DiLiPc/Acetone 1 1
CuPc/Chloronaphthalene 1 1

DiLiPc/Acetone 1 1
CuPc/Chloronaphthalene 1 1 1

DiLiPc/Acetone 1| 1 1

(2) AA e 5 4
Filme] ZEWAEAH LS AFM (Nanoscope IV Dimension 3100, Digital Instruments,
USA)e 2 EA3 o0, Resistances Tektronix Multimeter2 2434t 77144
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(cetic acid, ethyl alcohol, methyl alcohol, ammonia and 1,1,1-TCE)e] ¥ Xo] w&
metallophthalocyanine macrocyclic compound thin filmE2] resistance W3E
volume(V)o] 0.022984m’'¢] chamberZ ©] &3} Tektronix Multimeter2 43}l c}.

3. 2% & &

Ago] AgE 227 filmss S4L Lolr7] Y8l TGA (Metller, TGA-SDTA
85le), DSC (Metler Toledo, DSC-822¢), AFM (Nanoscope IV Dimension 3100,
Digital Instruments, USA) 2 Tektronix MultimeterE #4]35}%t}.

3.1 54 &4

AFM (Nanoscope IV Dimension 3100, Digital Instruments, USA)< ©] &3 FilmY]
EHEA BEMAFRE Fig. 2.9 YeERth CuPcst DiLiPc] evaporation method<] 4l
A ®H AFM 3D imagex Fig. 2014 ¢ Zo] AFM surfaces roughnessE ¢F CuPc
4.1~143nm(75~8.1%), DiLiPc 10.3~22.2nm(7.9~115%)°c] ¥ t}. Cu phthalocyanine2
TGA (Metller, TGA-SDTA 85le) 2 DSC (Metller Toledo, DSC-822e)& o] &3 <&
2 EAo RAZAIE Fig3ny 2t

(a) (b)
Fig. 2. AFM of evaporated films Cu phthalocyanine(a) and DiLi phthalocyanine(b)
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CuPc, 24.08.2004 1927106
S8 8050 mg

mw ]

] Sample: Cu-Pc(p type0, 59000 mg

0.9+

0.0H
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(b)
Fig. 3. DTA/TGA(a) and DSC(b) curves of Cu phthalocyanine

3.2 Electrical Resistivity Al &

Cu phthalocyanine and DiLi phthalocyanine®] resistences #2412 acetic acid,
ethyl alcohol, methyl alcohol, ammonia ¥ 1,1,1-TCEY] ®X¢] w2} Tektronix
Multimeter& AH&3te &4 3t oH(Table2, 3).

Cu phthalocyanine and DiLi phthalocyanine thin films®] ¥Fg& 7|89 F=7}
7 5 ol A= %S HEAoh F3 NN’ -diphenyl-N,N
-bis(1-naphthyl)-1,1 * —biphenyl-4,4 ” ~diamine™ Poly[2-metho-xy-5-(2'-
ethylhexyloxy)-1,4-pheny-lenevinylene] & &% 3 thin filmsA = {71848 F=7
Z718 2 Jolxe AFS EPem, NN -diphenyl-N,N * -bis(1-naphthyl)-1,1 ’
-biphenyl-4,4 " -diamine®} Poly[2-metho-xy-5-(2'-
ethylhexyloxy)-1,4-pheny-lenevinylene] & =5 &3 thin filmsolA o ¥ ¥&&
e AT
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Table. 2. The percentage changes in electrical resistance of Cu phthalocyanines
when exposed to several solvents.

Percentage change in resistance[M]

- Concentration CuPc
apour
[ppm] Cope 1\11111331% 9131133\0/ ’;1;’5{?

Acetic acid 4,000 = = = =
8,000 = = = -

12,000 - —~ - 40.7
Ethyl alcohol 12,000 = = = -
24,000 = = - =

saturated
vapours

Methyl alcohol 12,000
24,000

saturated
PO 41.1 489 44.3 49.0

Ammonia 2,000 = = = -
4,000 = = = =
8,000 = 10.2 44.2 48.6
1,1,1-Trichloroethane 4,000 = = = &
8,000 = = = =
12,000 = = = =

I
|
I
|

4. 84 &

Metallophthalocyanine Macrocyclic Compounds® ©]&3le] vl filmsE W&o
solvent sensor® EA4] tig AFAEE FHsAG. FH A ST {71849 F
T+ Acetic acid, Ethyl alcohol, Methyl alcohol, Ammonia % 1,1,1-trichloroethane®]
%th Solvent sensing SA4S2E HA7|AFY A2 A EAMqc. =3 AFH3
metallophthalocyanine macrocyclic compoundst Copper phthalocyanine, Dilithium
phthalocyanine 52 A}-83}91 1, spin—coating, evaporation Bt9S w+50] F7] 84 =
To mE 7] A HsE & AT Zyde O 2o

Cu phthalocyanine and DiLi phthalocyanine thin films2] ¥+8¢<& §7]& 42 %7}
T & ol e AFE BA
T3 NN’ -diphenyl-N,N “ -bis(1-naphthyl)-1,1 * -biphenyl-4,4 ” —~diamine
I} Poly[2-metho-xy-5-(2'-ethylhexyloxy)-1,4-pheny-lenevinylene]2 &3 thin
filmsAME F718A8 FE7 F74E £5F oA A¥ES EJom, NN
-diphenyl-N,N " -bis(l-naphthyl)-1,1 " -biphenyl-4,4" -diamine 3}
Poly[2-metho-xy-5-(2'-ethylhexyloxy)-1,4-pheny-lenevinylene] & =% &3%3 thin
filmsoll A © ¥& ¥k$S YEh S
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Table. 3. The percentage changes in electrical resistance of DiLi phthalocyanines
when exposed to several solvents.

Percentage change in resistance[M2]

Concentration . . DiLiPc
b o] picpe St DEAE +*NPD
+PPV
Acetic acid 4,000 = = = -
8,000 158 114 11.1 15.8
12,000 2.2 3.5 4.0 5.8
Ethyl alcohol 12,000 ~ & = -
24,000 114 40.6 10.9 34.5
i 5.4 35.7 7.1 2.9
Methyl alcohol 12,000 = = - 2
24,000 14.7 19.6 72 15.2
SAuled 28 6.4 49 43
Ammonia 2,000 = = = =
4,000 P23 21.3 15.6 29.1
8,000 3.7 18.1 11.1 345
1,1,1-Trichloroethane 4,000 = = 5 =
8,000 = = = =
12,000 = = =
Zaozel
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