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Abstract: This paper compares the electrical conductivity of three related conjugated and

pseudoconjugated polyazomethine. The polymers were prepared by the condensation of glyoxal with

p-phenylene diamine, benzidine and p,p '-diamino-diphenylene ether in DMSO respectively. IR ab-

sorption spectroscopy was used to elucidate the structure of polymers. The characteristic peak of

polyazomethine, carbon-nitrogen double bond was found to absorb at 1600 - 1620cm™1, It was insolu-

ble in common organic solvents and only slightly soluble in concentrated sulfuric acid. Electrical con-

ductivities of polyazomethines measured by a 4-point probe technique were comparable to that of

polyactylene (PA), poly (p-phenylene) (PPP) and polyazine.
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Table 1. Polymerization Condition and Color of
Polyazomethine (T ), (1), (1)

Polymer Tf:cm))' S(Z:;m ! Color
RT 300 | Red
Polyazo- 100 100 Yellow
methine (T ) 300 —Red
reflux 100 Dark
300 Brown
RT aop | vellow
—Red
Polyazo- 100 100 Yellow
methine (1) 300 —Red
reflux 100 Dark
300 Brown
RT 300 Yellow
Polyazo- 100
methine (1) 100 300 Yellow
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. 2. IR spectrum of polyazomethine(]).
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Fig. 3. IR spectrum of polyazomethine ().
*polymerization condition; 100, 300 ml
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Table 2. Electrical Conductivity of Polyazomethine(I) Doped with I, and Br; in DMSO 300ml

(Unit : Q@ -1em?)
I, Br,
RT 100°C Reflux RT 100C Reflux
y y y Yy y y
0.00 8.4X10-* 0.00 8.4Xx10-'* 0.00 9.3x10-''|] 0.00 8.4X10-"* 0.00 8.4X10-' (.00 9.3X10-
0.04 3.7X10°" 0.05 2.7X10° 0.08 4.4X10°§0.14 5.2x10°* 0.14 5.2X10°* 0.15 1.5%X10"*
0.13 5.6X107" 0.13 7.6X10-" 0.17 8.4X10-7| 0.25 9.4X10"* 0.23 2.5%X10-* 0.21 4.3X10*
0.19 3.5X10~® 0.21 7.3X10~* 0.25 1.7X10°%| 0.29 8.7X10-* (.32 4.7X10* 0.29 7.9X10"*
0.25 4.9x10-® v0.28 9.0X10-2 0.30 9.7X10"'} 0.36 3.5X10°* 0.37 8.8%X10-* 0.34 3.4Xx10"?
0.29 9.8X10* 0.34 8.7x10"' 0.35 9.8xX10'| 0.41 3.1x10-* 0.41 3.9%x10-* 0.38 8.1X10"*
0.31 5.3X10* 0.39 8.6X10°! 0.41 9.3X10'| 0.46 2.1X10-* 0.46 3.8X10~* 0.45 7.8X10
0.37 5.2X10* 0.47 7.4X10* 0.54 7.3X10*|0.54 9.7X10* 0.54 1.0X10-* 0.48 6.6X 10"

0.44 3.0X107!

oM #1049 Al 23 1986 449
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Table 3. Electrical Conductivity of Polyazomethine (II) Doped with I; and Br; in DMSO 300ml
(Unit : 2 “*em™)

I, Br,
RT 100C Reflux RT 100 Reflux

Y y y y y y
0.00 4.9X10-" 0.00 5.6x10-" 0.00 6.3X10°")| 0.00 4.9xX10-** 0.00 5.6x10°' 0.00 6. 3x10-*"
0.06 1.2X10* 0.04 2.3X10* 0.07 3.1X10°°f 0.15 7.5X10"°* 0.17 1.3X10"* 0.16 5.4x10°°
0.13 2.3X10-" 0.13 6.1X10"* 0.18 2.1X10°7| 0.27 5.7X10"7 0.26 3.8X1:0°7 0.27 4.3X1077
0.29 8.7X10°¢ 0.25 4.5X10-* 0.25 2.3X10°%§0.39 3.9%X10* 0.38 3.1X10"* 0.39 6.2Xx10°*
0.35 4.2X10"* 0.31 2.3X10°* 0.29 9.4X10°°] 0.48 8.5X10"* 0.44 8.9xX10* 0.45 1. 1x10°?
0.41 1.5X10' 0.35 6.5%X10-*2 0.35 5.4X10-2 [ 0.55 9.7X10~* 0.59 1.6X10"* 0.56 1.6%X10°?
0.48 1.2X10™" 0.40 1.4X10°* 0.42 4.9%X10* | 0.58 9.5X10-* 0.64 1.4X10-* 0.68 9.7X107?
0.54 1.1X10°' 0.44 2.5X107' 0.49 4.8X10"'| 0.63 8.9X10°* 0.73 9.5X10*

0.51 2.3x10

Table 4. Electrical Conductivity of Polyazomethine () Doped with I, and Br. in DMSO 300ml

(Unit : @ 'em™)
I, Br,
RT 100TC RT 100
y y y y

0.00 1.2X1012 0.00 2.1X10- 0.00 1.2X 1012 0.00 2.1X10-»

0.04 IX X101 0.05 2.3X10-n 0.16 2.3X 107 0.13 2.2X 101

0.15 2.1x10°* 0.17 3.4X107* 0.25 1.1X10°* 0.25 1.2X10-*

0.23 3.5%X10°7 0.24 7.3X10°¢ 0.31 9.7X10°* 0.38 9.4X10°7

0.35 9. 7X10°¢ 0.37 6.2X10°* 0.46 4,9X10°¢ 0.43 6.2X10-¢

0.44 1,0x10°2 0.45 1.2X10°2 0.54 2.2X10°* 0.56 2.3X10°3

0.47 1.1%x10° 0.47 1.2X10°2 0.59 2.1X1073 0.64 1.1X10°®

0.55 9.8X10°* 0.53 9.4X10°® 0.69 4,3X107¢ 0.72 9.9X10°¢
Q' em o]l 100T 9 ZA$+ 14X10-2 Q! polyazomethine (I) & A] F7}=] doping X

em ' o2 ek T AEEE ol Fasht -gﬂﬁ-iy}

7+ F{2 A A F45 polyazomethine (1) EL4E ok Zrlde HEE BGoH 3
Z ¢} Br, 28 dope 3l &g A7 AESE 3 AEEE Vel £ 2 dopant & \“;}0] Z 7}
L Table 40 JepH et [ 2 dope S T2 P AAYel AETS 24
RTe #A%L y3te] 0.44-0.474 = 1 1X10:? 4ol VepvhH 1, 5'_\:]- Br, dopedl 47 =2
Q-'em-? o]gx 100C ¢ 7%+ yzkol 0.45- Al velste}.
0.47 2l 1.2X10*Q'em-1 9 HT AEE Fig.5,6,7¢ Table 2,3,40 Zeted ZAT
£ veb e, Aolet,

Br; & dope ¢+ RT S A$x ygkel 7|Z2| Conductive polymer £t2| H|il
0.54-0.59= 2.2X107*Q'em ' o] 100 Table 5ol EF 49} EF 42 conjugate ©]Z A g

TY AL y3rel 0.57-0.629 = 2, ,3X10°° o] +2Z o]&1 ¢lE PA(polyacetylene) 913
O-tem=' 9] H3x AEEE Vel drt PPP (poly (p-phenylene)) 16~18 PPS (poly (p-
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Eall U q ] e
5 10—4 b
g 10
Fl [
2 0
8 -
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S 10t
10-1 §F C:Polyazomethine (] )
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0.1 0?2 0304 OA.5 06070809 1
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Fig. 5. Electrical conductivity of polyazomethine

(I),(I), (I as a function of iodine and

bromine concentration.
*polymerization condition : RT, 300ml

. iodine = ---------ee- . bromine

Conductivity ({1 'cm™*)

£ O:Polyazomethine (])
‘O :Polyazomethine (IT)
A Polyazomethine ([lI)

0 0:1 0‘.2 013 (;.4 0‘.5 0‘.6 0t7 0?8 0t9 1
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Fig. 6. Electrical conductivity of polyazomethine
(I), (1), (I) as a function of iodine
and bromine concentration.
*polymerization condition : 100C, 300ml.

. iodine = --eeeeeeee-- . bromine

phenylene sulfide)) ¢}16~18 B 37 404 o]
ol WhE A9} F A2 conjugate o|F A gto)

T4 % polyazine(I), (II)2} polyazomethine

Z2H #1049 Al2% 19869 449

Conductivity (Q'em-)

O:Polyazomethine ( )
(O:Polyazomethine ()

0 0.10.2030405080708091
Concentration (y)
Fig. 7. Electrical conductivity of polyazomethine
(I), (Il)as a function of iodine and bro-
mine concentration.

* polymerization condition . reflux, 300 ml.

liodine  -eeeeeeeeeeeees bromine

Table 5. Electrical Conductivity of Each Con-
ducting Polymer (CP)

Undope I, Br, AsF,
PA 5.0X107* 3.8X10' 5.0X10-* 50X 10¢
PPP <10 <10t - 50X
PPS Insulator <10 - 3
Polyazine (] ) 6.4X10"* 2.5x100 7.2x107" -
Polyazine (1) 1.2Xx10* 8.0x10-' 2.0x10-* -

Polyazomethine (I) 9.3X 10-"* 9.8X10-" 7.8X10-* -

Polyazomethine(Il) 6.3X 10-" 4,9X10-* 1.8X10-* -

Polyazomethine(Il) 2.1X10- 1.2X10-? 2.4X 10 -
(Unit : Q-+ em-1)

cf) Cu L 5.8% 108
Ge ©1.0Xx10°?
Ge (doped) : 2. 0% 10

(D). (M), (2] A7 HESE i@ E A5k e},

PAo| 4 Br; ¢| doping 2ko] A&l = s}o)
T bgol A delu A FEES} ke z)nl o
A% o]4to] doping == a2} Brlukgoe] o
o}t A conjugate ¥ o|F AL s}y ska 2t
Bhgel Aoz 4 A5 Srt FAglw g
= 8k Qle}
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