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LHE-ITF Z7 S E(K-GIC)E HEFE Twobub@el ¢sle] A9 vhg 25 H3H(T,: 4507C,
400°C, 350, 300C, 250C)o) @t FAE HASAo2RE AT IV KGICe X-4 3§
A& o] &3] stage FAH ARG HAstP o, o] w 1 stage, 2 stageo] lofA (001)3H ¢
d e 535A3 873Ad MU K-GICe stage AT dyx Hele= UV/VIS
Spectrophotometer 2 At&3ted & & AR ow 2F A T,7F 250C Y Reflectance?] FH A gho] 2.
67eV(465nm) 2] ¥ JquUAZo g olFigon, & X-A AW UV/VIS spectrophotometric
dataZ B FA9 S2YAE Alolo] HFFEWA7E o] EAFA S stage’t FHHASE A
ANEta 9led, =3 olF AFe K-GICY HAEAHT 11 w9 213 HHd dig FEE AT
o F3 Uth 5§ AFZAA A5 BHIP upol 9&E o gEL A7) wet 2ur g A
E 539 A #4e &FH AAEA HU

ABSTRACT

Potassium-Graphite Intercalation Compounds(K-GICs) have been prepared from purified natural
graphite by transformed two-bulb method with variations of reaction temperature(T, : 450°C, 400C,
350°C, 300C, 250C). Prepared K-GICs were identified to stage transition process by X-ray
diffraction data. At these results, d values of (001) diffraction at 1 stage and 2 stage were

corresponded to 5.35 A and 8.73 A respectively.
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The stage stability and energy states of K-GICs were obtained by UV/VIS Spectrophotometric data.
We found that the minimum value of reflectance was 2.67 eV(465nm) at 250C and it’s moveéi to
higher energy than original graphite’s. And X-ray diffraction and UV/VIS spectrophotometric datas
suggest that K-GICs were formed lower stage and many charge carriers exist between C atoms of
graphite. And then, these results also provide informations on the electrical and other physical
properities of K-GICs.

Especially, according to studied reports, d values differ from them of each author, but accurate

values were established through this study.
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Table 1. The results of elemental analysis for graphite(Sangjin, Korea)

CHN Analysis(Yanaco MT-3) Fixed Carbon ) Volatile
2 Ash Moisture
C H N Volume Matter
A A A 74.23 0.74 0.26 74.52 16.35 0.19 8.93
(%) (+1.42) (£0.05) (£0.02) (£1.87) (+0.88) (£0.07) (£0.12)
A A 98.08 0.65 0.20 98.20 1.03 0.05 0.72
(%) (+1.15) (+0.03) (£0.01) (+1.21) (+0.05) (£0.01) (£0.03)
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Table 2. The value of X-ray diffraction on purified graphite and prepared potassium-grapﬁite

intercalation compounds at each temperature

Purified Graphite T, :250C, T, :450C Ti: 250C, Tg: 400C
d(A) (hk1) Intensity d(A) (hk1) Intensity d(A) (hk1) Intensity
3.3576 002 V.S 3.3527 G 002 V.S 3.3619 G 002 V.S
2.1274 100 w 2.1361 G 100 S 3.1244 5s 006 S
2.0310 101 S 2.0334 G 101 V.S 2.9159 2s 003 V.W
1.7999 102 w 1.8656 5s 0010 w 2.6840 1s 002 W
1.6795 004 S 1.8008 G 102 M 2.1319 G 100 S
1.5451 |+ 103 M 1.6837 G 004 M 2.0319 G 101 V.S
1.2314 110 M 1.5436 G 103 w 1.8000 G 102 M
1.1568 112 S 1.2337 G 110 S 1.6782 G 004 M
1.1345 105 w 1.1578 G 112 M 1.5454 G 103 M
1.1174 006 w 1.2318 G 110 S
0.9936 114 106 M 1.1573 G 112 M

T, . 250C, T, :350C T; : 2507C, Ty :300C Ti:250C, T, :350C
d(A) (hk1) Intensity | d(A) (hk1) Intensity | d(A) (hk1) Intensity
3.8048 4s 004 w 8.7291 2s 001 V.W 5.3528 1s 001 V.S
3.3589 G 002 V.S 5.3472 1s 001 W 4.2016 2s 002 S
3.1368 5s 006 M 4.2915 2s 002 w 3.9824 3s 003 S
2.9275 2s 003 M 4.0846 3s 003 W 3.7513 4s 004 S
2.6766 1s 002 A 3.8686 4s 004 4 2.6724 1s 002 V.S
2.1319 G 100 S 3.3589 G 002 V.S 2.0304 G 101 V.S
2.0319 G 101 V.S 2.9275 2s 003 M 1.3419 1s 004 V.W
1.9507 4s 008 M 2.6833 1s 002 S ; 1.2399 G 110 w
1.8067 G 102 S 2.1325 G 100 S 1.1244 G 105 M
1.5448 G 103 M 2.0315 G 101 V.S
1.2323 G 110 V.S 2.0004 3s 006 M
1.1563 J G 112 M 1.8019 G 102 W

1.6830 G 004 M
1.5452 G 103 W
1.2318 G 110 S
| 1 1.1568 G 112 S

* 1s:1 stage, 2s : 2 stage, 3s . 3 stage, 4s . 4 stage, bs . 5 stage, G : graphite
% % V.S very strong, S :strong, M : middle, W . weak, V.W : very weak
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Fig. 1. Development of (hkl) interference for potassium-graphite intercalation compounds.
* 1s:1 stage, 2s : 2 stage, 3s . 3 stage, 4s : 4 stage, 5s . 5 stage, G : graphite
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Table 3. The calculated d( A ) value of potassium-graphite intercalation compounds

1 stage 2 stage 3 stage 4 stage 5 stage
d(A) hkl d(A) hkl d(A) hkl d(A) hkl d(A) hkl
5.3500 001 8.7000 001 12.0500 001 15.4000 001 18.7500 001
2.6750 002 4.3500 002 6.0250 002 7.7000 002 9.3750 | 002
2.1151 100 2.9000 003 4.0167 003 5.1333 003 6.2500 003
1.7833 003 2.1750 004 3.0125 004 3.8500 004 4.6875 004
1.3375 004 2.1151 100 2.4100 005 3.0800 005 3.7500 005
1.2266 110 1.7400 005 2.1151 100 2.5667 006 3.1250 006
1.2154 111 1.4500 006 2.0083 006 2.2000 007 2.6786 007
1.0700 005 1.2429 007 1.7214 007 2.1151 100 2.3438 008

1.2266 110 1.5063 008 1.9250 008 2.1151 100
1.2154 111 1.3389 009 1.7111 | 009 2.0833 009
1.0875 008 1.2266 100 1.5400 0010 1.8750 0010
1.2154 111 1.4000 0011 1.7045 0011

1.2050 0010 1.2833 0012 1.5625 0012

1.0955 0011 1.2266 110 1.4423 | 0013

1.2154 111 1.3393 0014
1.1846 0013 1.2500 0015

1.1000 0014 1.2266 110

1.2154 111

41 ] 1.1719 0016

Table 4. The comparison of repeat distance d(A) value for potassium-graphite intercalation

compounds
Author 1 stage(A) 2 stage(A) Reference
Riidroff 5.41 8.77 [16]
Hennig 5.40 8.75 [23]
Parry 5.35 8.72 [8]
Underhiil 5.32 8.74 [9]
Leung 5.32(£0.02) 8.73(£0.02) [24]
Trewern 5.35(+0.15) 8.60(+0.20) [25]
This paper 5.35 8.73(+0.01)
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