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Synthesis and electrical conductivity of Fe(l; exfoliated graphite intercalation compounds
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Abstract: The FeCl; graphite intercalation compounds ( FeCl;_GICs) have aroused special attention for their highly electrical conduc
tivity and stability. In this paper. FeCls_exfoliated graphite intercalation compounds ( Abs. FeCl;_EGICs) have been synthesized un-
der the protection of nitrogen gas with the melting salt method. The experimental results show that pure stage_| FeCl;_EGICs can be
synthesized at 360 C for 12 hours, and pure stage 11 FeCls3_EGICs at 460 C for 12 hours when FeCl; is excessive. In addition, the
electrical conductivity of FeCli EGICs was measured at different temperatures, the number of stage 1 EGICs is 7. 513 x 10°S*m™
at 297K which is 3. 7 times larger than pristine exfoliated graphite, and stage I is 6. 87 % 10° S*m™ ' at the same temperature which
is 3. 4 times larger. The conductance of FeCl;_EGICs is similar to that of metals, and its electrical resistivity shows a linear relation
with the temperature from 297K to decomposition temperature. The resistivity increases with temperature, with the mechanism being

phonon scattering.
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Table 1 Preparation conditions and characterization
of FeCl; EGICs
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E_1 360 8 4/1 I+G
E2 360 12 2/1 I
E3 360 16 1/1 I+ 1+ G
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Fig. 1 XRD pattern of FeCls_EGICs
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Table 2 Fitted results of resistivity versus temperature curves
B ELSEIE AT R RES K HXFRER bt 2z sp

EG A= 6.029 66~ 0. 003 85T - 0.988 91 0. 03015
410

Pi= 4.454 46— 7.866x 107 'T - 0.987 58 0.004 37
584

P=5.128 19- 0.001 947 - 0.9967 0.008 68

E2 = 0.45273+ 0.00281T 0.993 52 0.036 03
710

Pr= - 15.808 94+ 0.025 77T 0.992 44 0.064 53

E6 Pi= 3.58131- 0.009997 + 1.54634% 10" °T" 0. 993 95 0.07397

ES8 B= 0.457 24+ 0. 003 18T 0. 985 67 0.050 92
750

P= - 3.799 84+ 0.008 86T 0.979 67 0.026 56
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(1) {53 it FeCly AF 75 1078 F, L B A 52 W) FeCly_
EGICs B &5 #4911 dyk 4= B R 4% . 30 R B AR, B A TR B EGICs
T, 7E 360 °C .12 h & B ol 5 k4l — B FeCls_EGICs; 75
460 °C 12 h Z&AF B Al {5 el Fir FeCl_EGICs.

(2) FeCl EGICs ML 73w T lURHEZ I 47 55, — B EGICs
HL S e i, O EG 19 3.7 fiF .

(3) W&k FeCli EGICs (19 5 H A7 0 %0 (1 4 s oy
SPRRAE, rBH e Y i ) SR Pk 0GR, B IS T e B R 4
K. 78 EGICs Bz (P BE S0 [l Y, — B EGILCs 1) o BEL— 3
FeBN:P= 0.452 73+ 0.002 81T ; Ffr by: = 0. 457 24+
0.003 18T .
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