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£ AFeA4= Metallophthalocyanine Macrocyclic Compounds$] Zinc phthalocyanine(ZnPc)E ©]-&3}d
w2} filmsE THE0] solvent sensor®] Sdo) thdk A& T3 S0 AR R8RS FFe
Acetic acid, Ethyl alcohol, Methyl alcohol, Ammonia & 1,1,1-trichloroethane®] 91.2.™, solvent sensing 574
o272 A7|ME WalE 24 24530 E3 Zinc phthalocyanines? N,N'-diphenyl-N,N'-bis(1-naphthyl)-
1, 1-biphenyl-4,4"-diamine and/or Poly[2-methoxy-5-(2"-ethylhexyloxy)-1,4-phenylene-vinylene] S blend 3}
spin-coating, evaporation W12hg THEo] F7)8A FEo] WA A7) A& WEHE 24 BAsqch

Abstract—In this paper, the solvent sensing properties of the metallophthalocyanine macrocyclic
compounds(ZnPc) have been deposited as thin films by the spin-coated method and evaporated methods
onto alumina substrates and quartz substrates. And then the spin-coated materials of Zinc phthalocyanine
solutions blended with N,N'-diphenyl-N,N'-bis(1-naphthyl)-1,1'-biphenyl-4,4"-diamine and/or Poly[2-methoxy-
5-(2'-ethylhexyloxy)-1,4-phenylenevinylene] solutions. The influences of the blended metallophthalocyanine
macrocyclic compounds on the resistance have been measured and analysed in five different vapour organic

compounds.
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Metallophthalocyanine Macrocyclic Compounds®] ZnPc
(Zinc phthalocyanineyE ©|-8-ate] Bl filmsE SHE
solvent sensor®] 54l W3t A& FYs%U). 4
o] ARE-8F F718AY] FF/F= Acetic acid, Ethyl alcohol,
Methyl alcohol, Ammonia 2 1,1,1-trichloroethane®] &
t}l. solvent sensing A2 H7|A ¢ WH3lE =3
B2t ok 3 A3 metallophthalocyanine macro-
cyclic compounds= Zinc phthalocyanine(ZnPc)S AM&-
3l o213t methallophthalocyanines?} N,N'-diphenyl-
N,N-bis(1-naphthyl)-1,1-biphenyl-4,4"-diamine and/or Poly
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[2-methoxy-5-(2'-ethylhexyloxy)-1,4-phenylenevinylene] &
blend3}< spin-coated, Evaporated B9h-S THE0} #-7]8-
A o wWE A7 A WskE 24 EH3AT

L A4y

E =RoA AEol ARggt #71841% 1-Chlorona-
phthalene (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 ketoneMMERCK). Ammonia
(Dunksan pure chemical Co., Ltd). Benzenesulfonylchloride
(Sigma) 2 1,1,1-Trichloroethane(Aldrich)©] S t}. L&
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Fig. 1. Zinc phthalocyanine (ZnPc) structures.

Table 1. The bland method of Zinc phthalocyanines with
NPD and MEH-PPV solutions for spin-coated

thin films.
Chlori;l: chg:alene NPD MEH-PPY
P (1%) (0.4%)

Solvents (3%)

1

1 1
i 1

1 1 1

Zinc phthalocyanine(ZnPc)®} blend ¥ EZ=Z & NN'-
diphenyl-N,N'-bis(1-naphthy1)-1,1'-biphenyl-4,4"-diamine
(a-NPD, H.W. SANDS CORP.)$} Poly[2-methoxy-5-(2'-
ethylhexyloxy)-1,4-phenylenevinylene] (MEH-PPV, Aldrich)
& ARE-ERIT

Spin-coated film< Au electrode pattern 9]¢l Hanil
micro-12% AH&-3hed A 2518 2, evaporated filme
Au electrode pattern $]°] ELDORADO-100(OELD
SYSTEM, Unitex Co. Ltd.y& AH8-3ted Z&act.

Spin-coated thin filmol] A2kl A& Zinc phthalo-
cyanine solution®] E¥HIH-2  solvents(1-chloron-
aphthaline, chioroform, acetone)Zincphthalocyanines(ZnPc)
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)ZE Table 13} 7o)
E8ate] ARSIl T

. 2zt 3 &
Aol AFLF EAT filmse] B2 Tolry] 95

AFM(Nanoscope IV Dimension 3100, Digital Instruments,
USA) 2 Tektronix MultimeterE #4313t}
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Fig. 2. AFM of Zn phthalocyanine from the spin-coated
films (a) and evaporated films (b).

Zinc phthalocyanine filme] EHEA-E& AFM (Nano-
scope IV Dimension 3100, Digital Instruments, USAYE
AHg-3te] 43I0 Fig. 2, 3).

ZnPc®] spin-coated thin film3} evaporated film®] 4l
A M AFM 3D image= Fig. 29} 33 Zotew, Zine
phthalocyanine(ZnPc)2] AFM surfaces roughnessi F
1.1~13.9 nm(7.6~8.9%)°] St}

Zinc phthalocyanine®] resistences #4-& acetic acid,
ethyl alcohol, methyl alcohol, ammonia ¥ 1,1,1-TCE$)
5o wabA] Tektronix MultimeterS AFE-3te] EA]
33 tH(Table 2).

Evaporated Zinc phthalocyaniné thin filmse] ®H-8-2
Acetic acie®] 7% 4,000ppm 29.5 MQ, 8,000 ppm 17.4
MO 2 12,000ppm 82 MQoH 21, Ammonia®] 735
= 2,000 ppm 33.2 M, 4,000 ppm 162 MQ 2 8,000]
A 43MQeE £714A418 ¥R Z7MEFE resist-
ance’} oA A S ErH(Table 2).

Spin-coated Zinc phthalocyanine thin films®] resistance
of tigt o= {718 FTEIt FIFEFE WolA
e A% HYThTable 3). =3+ NN-diphenyl-N,N"-
bis(1-naphthyl)-1,1-biphenyl-4,4"-diamine®}  Poly[2-

712813 R] A9d A4%. 20053 12€9
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Fig. 3. AFM of Zn phthalocyanine from the spin-coated
films [NPD, PPV and NPD+PPV].

methoxy-5-(2"-ethylhexyloxy)-1,4-phenylenevinylene] & &
&3t thin filmsoll A1 £ Methyl alcohol®] F%7F 718
5 gholxl= 282 299 n, N,N-diphenyl-N,N"-bis
(1-naphthyl)-1,1"-biphenyl-4,4"-diamine3} Poly[2-methoxy
-5-(2'-ethylhexyloxy)-1,4-phenylenevinylene] & =% &
23t thin films 2t} Poly[2-methoxy-5-(2'-ethylhexyloxy)-
1,4-phenylenevinylene] ¥t &5} spin-coated thin films
ol 4] Ethyl alcohol®} Methyl alcohol®] =7} Z7}8
TZ resistance?] 744 S-S Vehl$l T, £3] Acetic
acid®] 73 8,000 ppm 26.5 MQOIA 12,000 ppm 5.4 MQ
o7 F3 A4S R ti(Table 3).
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Table 2. The percentage changes in electrical resistance of
evaporated ZnPc thin film when exposed to
several solvents.

Vapour Concentration Perce{ltage change in
[ppm] resistance [MQ]
4,000 29.5
Acetic acid 8,000 17.4
12,000 8.2
12,000 -
Ethyl alcohol 24,000 26.3
saturated vapours 12.0
12,000 -
Methyl alcohol 24,000 -
saturated vapours 37
2,000 33.2
Ammonia 4,000 16.1
8,000 43
LI 4,000 -
Trichl(’)r;ethane 8,000 -
12,000 -

Table 3. The percentage changes in electrical resistance of
blended macrocyclic compounds when exposed to
several solvents.

Percentage change in resistance
Concent- | [MQ] of Spin-coated thin film
Vapour ration ZnPc
[pm] | znpe | Z7EC [ 20PC | \pp
+NPD | +PPV +PPV
4,000 - - - -
Acetic acid 8,000 - - 26.5 -
12,000 | 28.5 - 5.4 19.1
12,000 - - - -
Ethyl 24,000 - - 34.1 -
aleohol | satyrated i i 45 )
vapours
12,000 - - - -
Methyl 24,000 | 27.1 - 134 -
Aleohol saturated | o5 | o0 1oy | sy
vapours
2,000 - - - -
Ammonia 4,000 - - - -
8,000 - 4.8 33.1 45
L1,1- 4,000 - - - -
Trichloroeth{ 8,000 - - - -
ane 12,000 - - - -
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B Aol A Zine phthalocyanine(ZnPc) N,N-diphenyl
-N,N"-bis(1-naphthyl)-1,1'-biphenyl-4,4"-diamine, Poly[2-
methoxy-5-(2'-ethylhexyl-oxy)-1,4-phenylenevinylene] &
0|83} evaporated "3} spin-coating WO = uhdt
filmsS W&o} solvent sensord] B39 tlgk A7 4¥
< sk 2 AEE f718A9 FFE Acetic
acid, Ethyl alcohol, Methyl alcohol, Ammonia & 1,1,1-
trichloroethane®| A3 o] BAES] Fxol| Wslo] njet
A A7) A wskE 28 B4 Ade a2
Evaporated Zinc phthalocyanine thin films®] ¥H8-2
71842 BEI 271842 resistance’t WoFRE= A
g Bt} Acetic acie®] 7% 4,000 ppm 29.5 MQ,
8,000 ppm 17.4MQ 2 12,000 ppm 8.2 MQo]$ 0™,
Ammonia®] 7$E 2,000ppm 33.2MQ, 4,000ppm
162MQ 2 8,0009141 43 MQE B3t} Spin-coated
ZnPc thin films9] resistance W% 71847t F=7}
FoMEGTE YolXE HFFS BA2H, 53] Poly[2-
methoxy-5-(2'-ethylhexyloxy)-1,4-phenylenevinylene] <
&3t spincoated thin filmsoll4l Ethyl alcohol
Methyl alcohol®] =7} F7H5 resistance®] Zrax
vhe-o VENIQT, E3] Acetic acide] 7% 8,000 ppm
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HEE o] 8T F718A A

26.5 MQOIA] 12,000 ppm 5.4 MQO 2 TR e A4S
B}
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