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Abstract : Electroconductivity was to be imparted to porous Nylon 6 films by introduing
Cu,S, which is known as p-type semiconductor. Firstly we produced porous structure in
the films to distribute Cu,S into the inside of these films more deeply. The formation
conditions and morphology of the porous films were observed and the optimum conditions
for inducing Cu,S into those films were determined. The surface conductivities of Cu,S-
treated films were about 10“@"cm and the bulk conductivites of those films were in the
range of 10®%~10°Q'em™ From the results of temperature dependence of conductivities,
we can conclude that the conduction characteristics of the surface conductivities mainly
depend on eletronic conduction. But we also conclude that the bulk conduction of Cu,S-
treated films should be ionic characteristics because the bulk conduction mechanism of

thage films is predominated by the thermal properties of the matrix polymer,
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Fig. 3. SEM micrographs for the surface and fracture surface of solvent extracted samples ( X 3000).
(A) 2wt % TOR-nylon, (B) 3wt% TOR-nylon,
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Table 3. Tensile Strength and Tensile Modulus of
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Sample Strength Modulus
(MPa) (MPa)
Original Nylon 57.62 512.18
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Q,
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TOR-Nylon

gz Azol| o) AuiE] X2 jonic conduction©]

oxg AHog MztE=d o]|AL A7rd] uwtat

AEm7t 373 Wasie L*JOE FEE Q)
& 4 9t} Fig. 160258 ALt ﬁg%“éﬁ}
A 2= (A) 9] H-9 0.66eV, (B)2] 29 0.463eV
o] irt.
2t AMBSe MEX H|lW

ofell Mol 7t Alg 5o i Anrg 2o
=273 A9E Tahle 2] eERAATE Original

nylono|t} TORE 2wt %% 3wt % blenddt 7%
9 HAELEE 10MA 100 'em'E A original
nylon 6 Er} 10%9] o4 Mmw7) 450

529



o] X
]O

Aee - 2ed -

o

bulk WEx=2] 9oz 1070 'm ' H £ 2 original
nylon Ht} 10°) o] 4 g4 ),
2IAH 8
Table 32 z} AEE9) w3 tensile strength
3 modulusE 3 3% A2 A original nylondl
H|3la] TORE blenddt 7-$-o) 3= tensile strength
2t modulus7} @o] sttt CuS & 9%
Al59] 7ol TORE blend3dt 225t} tensile
strength+= k3t 3718t modulusiz ZA Z7}
stel BAlo] Tha rigidslelAE A2 U 4 3ok
“eiu o] H o] A sHE v 312 219l nylon
o} 7IAA AHolM ZA Woluhx e o)zt
a2 5 9ok CuS7t B9 E filmEo)] Ao o
A

HE w2 Mxrwel Axwol ey m o
SF 7IAA BE F2 4719 BHo) o]u HYx
EEd Aojgta & 5 90 Aol
24 =2
—

Nylon 6 filmWle] 7] 3% 3 4A|A wHE porous
nylon 6 filme] thald p& wre#2 CuSE &
PA7IBZA] g e Ang 9 5 9y
=3
L. Graft 5ol 23 #57]9 ©3lglo] nylon
62 vte] amide7]of 2| AE Cu,S =
T AReH oluf THHEE G Lo = 1070w
em'ol] 02 EE S JERRUL
2. MatrixQl 31827} o]~ BX porousdt Tz
2 J3dd% Cu,S 2HAE A3 film W2
7hA] =4AIE & e ol RS HuWoA w
A @4¥ Cut Y CuSel Zo] 1] o]4e Cut
R S| Ebg whefslr] wjEolalm Azt 4
Ach
3. CuS7F =9 ¥ filme) ¥midy e = matrix !
nylone| 712 4Ane BAIgol Cu,S 2yt
o] FE54S Yehl
4. CuS7F £91¥ filmel bulk ¥EEE matrix

Sk ola] AuE = ionic

=Y¥

2l nylon¢} d Ao

530

FT - WIE

conduction & YEMH 107 Qe FE & orginal
nylon BT} 10°0) o4 Hex 7} skarg ok
5. Cu,S7} =Y ¥ porous filme E4o] thi rigid

8t A1 2%t original nyloni} & x}oli= ¢lich

F7lE =S Fansag Apne Yo e
olFolzl AyAztel UxZ oo 7Ha}e]
%% EPU,

1. K. Miyasaka, K. Watanabe, E. Jojima, H.
Aida, M. Sumita, and K. Ishikawa, J. Mazr.
Sci., 17, 1610(1982).

2. V. V. Walatka, M. M. Labes, and J. H. Perlstein,
Phys. Rev. Lett., 31, 1139(1973).

3. W. R. Hertler, J. Org. Chem. 41, 1421(1976).

4. J. Schultz 1974,
p419.

5. T. Ito, H. Shirakawa, and S, Ikeda, J. Polym.
Sci. Polym. Chem. Ed., 12, 11(1974).

6. C. K. Chiang, C. R. Fincher, Jr, Y. W, Park,
and A. J. Heeger, Phys. Rev. 39, 1098
(1977).

7. C. K. Chiang, Y. W, Park, and A. J. Heeger,
J. Chem. Phys., 69, 5098(1978).

8. G. Lieser, G. Wegner, W. Miiller, and V. Enkelmann,
Makromol. Chem. Rapid Commun., 1, 621(1980).

9. R. Huq and G. C. Farrington, J. Electrochem.
Soc., 132, 1432(1985).

10. F. G. Will, J. Electrochem. Soc., 132, 2093(1985).

11. J. C. W, Chien, J. M, Warakomski, F. E. Karasz,
and M. A, Schen,Macromolecules, 18, 2380(1985).

12. 'A. F. Diaz, K. K. Kanazawa, and G. P, Gardini,

J. Chem. Soc. Chem. Comm., 635(1979).
13. A. F. Diaz and B. Hall, /BM J. Res. Dev.,

27, 342(1983).
14, G.  Tourillon and F. Garnier, J. Electroanal.
Chem., 135, 173(1982).

“Polymer Materials Science”

Lett.,

Polymer(Korea) Vol. 11, No, 6, December 1987



15

16.

17.

18

19.

20.

21
22.

A7 =

. G. Tourillon and F. Garnier, J. Phys. Chem.,
87, 2289(1983).

M . E. Galvin and G, E. Wnek, Polymer, 23,
795(1982).

M. F. Rubner, S. K. Tripathy, J. Georger,
Jr., and P. Cholewa, Macromolecules, 16, 870
(1983).

M. D. Paoli, R, J. Waltman, A, F. Diaz, and
J. Bargon, J. Polym. Sci. Polym. Chem., 23,
1687(1985).

27, 8, 9, 13

T~

LT 7}o.03
3] =], 22, 48(1985).

Aea, o5, dsd, Zelv, 10, 165(1986).
E. Y. Kang, E. J. Chung, and S. S, Im, J.
Appl. Polym. Sci., 33, 317(1987).

4
ofy
Fy

A
>

LR, BRdFTY

O

. A, R, Blythe, “ Electrical properties of polymers”,

cambridge univ, press 1979, p.137.

Zagf A11Y Aex 1987 124

24.

25.
26.
27.
28.

29

30.

31

32.

33.

34.

35.

R. D. Engelken and H, E. McCloud, J. Electrochem.
Soc., 132, 567(1985).

E. Hirahara, J. Phys. Soc. Japan, 2, 211(1947).
E. Hirahara, J. Phys. Soc. Japan, 6, 428(1951).
S. Miyatani, J. Phys. Soc. Japan, 11, 1059(1956).
K. Okamoto and S. Kawai, Japan, J. Appl.
Phys., 12, 1130(1973).

R. T. Shuey, “Semiconducting Ore-minerals™,
Elsevier Scientific Publishing Co., 1975, p.230.
N. Morimoto and G. Kullerud, American Mi-
neralogist, 48, 110(1963).

Hans Rau, J. Phys. Chem. Solids, 28, 903(1967).
J. B. Wagner and C. Wagner, J. Chem. Phys.,
26, 1602(1957).

EEWEy, “MEBEH SoTHE", C
Press 1984, p.3

D. A. Seanor, “Electrical Properties of Poly-

M. C.

mers”, Academic press, 1982, p.5.
D. A. Seanor, J. Polym. Sci. A-Z, 6, 463(1968).



