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Abstract

Conductive polypyrrole/montmorillonite (PPy/MMT) hybrids were synthesized by the in
situ polymerization of PPy in the gallery of MMT layers. Fe3* ions were intercalated into
MMT gallery prior to the in situ polymerization of PPy. Sodium dodecyl sulfate (DS:Na),
dodecylbenzenesulfonic acid (DBS:H) and p-toluenesulfonic acid sodium (pTS:Na) were
adopted as a dopant of the conductive PPy polymer. X-ray diffraction patterns showed
that all samples of PPy/Fe-MMT layered hybrids contain an organic polymer between all
individual MMT sheets. The dc conductivities of PPy/Fe-MMT hybrids showed
semiconductor-like temperature dependence. Through the Mott’s variable range hopping
(VRH) conduction analysis, the two dimensional conduction appears at the lower
temperature, which is caused by the two-dimensional alignment of PPy in MMT sheets.
This result suggests that the interlayer gallery of MMT serves as a template of PPY

alignment.
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F—sS b BETA EE it i (GG R =1] R
Type =3 20 B AR d Ad c
/ mM / deg / deg L /nm / nm / nm / S-em’!
Fe-MMT — 5.51 0.82 10.1 1.60 0.62 -
PPy-DS 16 - - - - - 1.24X10!
PPy-DS/MMT 16 4.68 1.23 6.76 1.89 0.91 3.66 X 10°
PPy-DBS 1 - - - - - 1.43X10!
PPy-DBS/MMT 1 4.49 1.13 7.35 1.97 0.99 5.56X10!
PPy-pTS 100 - - - - - 4.40 X 10!
PPy-pTS/MMT 25 4.57 1.05 7.91 1.93 0.95 1.38 X 10!
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el B B
/K /K
PPy-DS 16 1.63 10.0 1.09 50.0 3.00
PPy-DS/MMT 16 542  10.0 3.09 50.0 1.86
PPy-DBS 1 1.80 10.0 120 50.0 2.97
PPy-DBS/MMT 1 690 100 4.11 50.0 2.07
PPy-pTS 100 124 100 082 50.0 2.89
PPy-pTS/MMT 25 9.25 100 546 50.0 2.05
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Table 3. Mott’s parameters of PPy/Fe-MMT hybrids.

Type Ad BE | Ec—Er T o Nap(EF) Rop Exw
/nm  /mM | /meV >j}<0 ' /nm /ci‘i-oelz/'l /nmm  /meV
PPy-DS/MMT 091 16 | 986 497 128 426 444 89.4
PPy-DS/MMT  0.82 10 124 139 0918 297 448 126
PPy-DS/MMT  0.88 5 101 444 133 _ 448 444  86.17
PPy-DSMMT 074 20 104 187  0.834 N% 2.68 449 1397
PPy-DBS/MMT  0.85 0.1 158 934 104 £ 3.4t M
PPy-DBS/MMT  0.83 0.5 143 112 0985 =320 117 |
PPy-DBS/MMT  0.99 1 147 991  1.03 % 3.3 4460
PPypTSMMT 087 50 104 212 0800 “2.56 4 HOpTSFe iy
PPypTSMMT 095 25 | 980 269 0741 B3 Haso T
PPy-pTS/MMT  0.85 10 117 257 0.752 2.49 450 1557 E
YAC, TR & 7 2 7 DAL T 03— Bep DRBIR ﬁ%w 2
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IR X R R bR -7 73, PPy-DS/MMT A e e T e
7V RCIBHEBRELS 2512250 T Ep 3R L. Interlayer Distance Ad / nm
Ep AT 5E0 a2 L1k, Nop(BR)dkx<, 7213 Fig. 7. Interlayer ~ distance
LTS < DTS BT THETHD 2 L AR LTHY,  dependences of Naolf) and hopping
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