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Abstract: Electrically conductive polvmers,

polvazine ( [|

polvmers, polyazine (1) [ {C=N—N=C} ,Jand
) #C 4D C=N—N¥ ,} were prepared by condensation reaction of hvdra-

zine hvdrate with glvoxal in water, and with terephthaldialdehvde in methanol respective-

lv. Degrees of polvmerization was studied by varing temperature and concentration  of

reactants. The presence of polvazine structure in products was identified by a character-

istic peak of —C=N-—group in [R specira at 1620 — 1640cm ' It was found that both poly-

azine () and polvazine ([l } are insoluble in thirty kinds of solvents. Electrical conductiv -

ines of polvazines measured by a 4 -point probe DC method were comparable to that

of polvacetvlene (PA).
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F Aol Egdete] TEHEAIZ S ola) bRt Time (day)
Soh FolA L ok 0, 100, 200, 300ml & Pomer~~ | " [ * [ 3[4 ]9
Abgahed ot Polvazine (1) 0.020 [0.060 |0.100 |0.160 [0.250
polyazine ([I ) = benzene® o] S¢]¢l = tere- Polvazine (1] ) 0.060 0.160 [0.250 [0.370 |0.580
phthaldialdehyde®} 80% hydrazine ]Wdrate
48008 7H7t () 2moled AbLale] Eala Ao Table 2. Doping Level for Br, Doping Time
o o]al] A8} ofi= methanole|i, L ¢k Time (min,) 5 10 15 20
100, 200, 300 mlS AF&35}33ct. Polymer
FELEL T 26T 80T 2 FHekgl o Polyazine (1) 0,040 | 0. 100 | 0. 180 | 0.300
o elelAl polyazine®| A% shais} «171719) Pobyerive (1) 10.100 10.250 ]0.450 ] 0. 700

N n(OHC-CHO) +n(H,N= NH,) ——~«CH=N-N=CH pn

Glvoxal Hydrazine Polyazine (1)
............... (1)
n{OHC ~</:>~ CHO) +  nj(H,N—NH,) —— =CH @’ CH=N-N=n
Terephthalaldehyde Hydrazine Polyazine (I}
............... (2)
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Fig. 1. IR spectrum of polyazine(]) polymeri
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Fig. 2 IR spectrum of polyazine (1) polymeri-
zation condition; 80 C, 200m! (water).
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Table 5. Electrical Conductivity of Polyazine(]) Doped with L at 26 (Unit : Q-'em~1)

0 m* y 100ml* y 200mf* ¥ 300mP* y
6.4=10"° 0. 000 6.4>10°* 0. 000 6.4x10°* 0. 000 6.4x10°¢ 0.000
5.1x1077 0.021 5.4x10°7 0. 023 5.2%1077 0.021 6.3x10"7 0.024
3.2x107* 0.054 3.7x107* 0.051 4.2x10"* 0.053 3.6 X107 0.051
2.0-10' 0.099 2.5%10" 0. 104 2.5%10! 0.098 2.3x10! 0. 109
1.7x10" 0. 131 1. 7x10* 0.130 2.3x10! 0.110 1.9x10! 0. 136
9.3~10° 0. 164 9.2x10° 0. 161 1.0x10° 0. 150 9.1x10° 0.175
6.0 10° 0.191 7.3>10° 0.194 7.2x10° 0. 194 6.3x10° 0.195
1.9 10° 0. 294 3.0x10° 0. 263 3.1x10° 0. 281 2.9x10° 0.232

* . Quantity of solvent in polymerization

Table 6. Electrical Conductivity of Polyazine (]}

Doped with Br, at 26°C (Unit : Q-'em™)

0 mp* y 100ml* y 200ml* y 300mH* y
6.4x107° 0. 000 6.4%10°° 0. 000 6.4x10 ® 0. 000 6.4x10"° 0. 000
1.1-10 % 0. 050 1.4-10°¢ 0. 050 1.7x10 0. 052 L 4x10°° 0.049
3.2-10 0.092 3.5x10 * 0.091 3.2»10° 0.091 3.6%10 * 0.093
7.2-10! 0. 156 7.2x10"" 0. 167 7.0x10°" 0. 170 7.2x10°" 0. 155
6.9-107} 0. 181 5.6x10" 0. 209 6.0x10"" 0. 206 7.0%10 0. 185
3.8-10" 0.226 3.8-10°" 0. 237 9.8x10 0. 291 3.5x107! 0. 226
9.0-10 2 0.301 9.5 10°? 0.291 4.0x10 * 0. 347 8.3x10 * 0.301
3.3-10° 0. 386 2.5 10°? 0.342 1.2~10°? 0. 429 2.0102 0. 385

%* : quantity of solvent in polymerization
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Fig. 4. Electrical conductivity of polyazine(I) as
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Table 7. Electrical Conductivity of Polyazine ()

CONDUCTIVITY (@' car?)
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Fig. 5.Electrical conductivity of polyazine (II)
as a function of iodine and bromine con-
centration. polymerization condition;26°C,

100ml (methanol)

Doped with [, at 26C (Unit : Q 'cm™?)

100ml* y 200mt* y 300mM* y

1.2X107* 0. 0600 1.2x10°* 0. 000 1.2%10°8 0. 000
2.4x10°® 0.018 3.2x10°¢8 0.021 © 4.5x10"* 0. 022
8.2x1077 0. 058 9.2x1077 0. 054 8.7x1077 0. 057
6.2x10°* 0. 122 5.8x10"* 0.116 5.9x10°* 0.132
6.3x10"" 0. 239 8.0x107" 0. 236 8.0x10°! 0. 252
6.2%x10°" 0. 267 8.0x10"! 0. 262 7.5x107" 0. 284
5.8x10°* 0.343 5.4x10°" 0.371 5.9%10°! 0. 381
3.9x10°! 0. 460 3.6x107! 0. 450 3.6x10"! 0. 497
2.2x10°1 0. 555 2.0x10! 0. 680 2.1x107" 0. 584

% ! quantity of solvent in polymerization
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Table 8. Electrical Conductivity of Polyazine (II) Doped with Br, at26'C (Unit : Q-'em~*)

100mI* ¥ 200ml* y 300mf* y
1.2X10"* 0. 000 1.2X10°® 0. 000 1.2x10-® 0. 000
8.8x10°* 0.046 6.5x107* 0. 039 8.7X10"* 0. 046
7.4x10°¢ 0. 104 9.5X10"°¢ 0. 107 7.8X10°¢ 0. 102
2.0x10° 0. 381 2.0x107" 0. 357 1.6x10"! 0. 368
1.8x10"! 0. 459 1. 2x10"" 0. 476 1.3X10! 0. 460
8.0x10°? 0. 560 7.1X107! 0. 728 6.0x10? 0. 717
1.0x10°? 1.031 5.0%X107? 0. 954 3.5x107? 1.021
* . quantity of solvent in polymerization
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Dopant | . M

cp UNDOPED [, Br, AF,

PA 5.0X107*}3.8x 10" |5.0X107"|5.0X10* Fig. 6. Cross-linkage of PA.
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