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ESYTEES= ]

e dARlEe] B2 ¥alEs ol of
oH, o|IEQJEL EA| & Al st
AL o] g-sldth. 1400370 olv] S njn}
of AoA e FAZ/Y7E FEARUT
ZA A= 34 (graphite)©] F(lead) 22
T45 0 AAY F& o & ok e ALl
2 A7y, wdX(galena)t F+4
(molybdenite)5-# &%°] o] lead- silver
T3l plumbago Tt black lead 522
2894, a8ty 177990 ScheeleZt =
o] olitsletiz Absldths AL W Yoz
A, 1 ARl ol ofd gaz FAH Stk
£ Aol LAt Werner(1789)& 2t} 9
=g 7} 18209 ‘graphein’ & 2F-F
‘graphite’ 2 Bt H(Taylor, 1994).

N ol oo

wo x|

9]

)

Jfol
4

Zde HA 4o ¥4 (laminated), flaky
aggregates FE|Z LHHH, B (vein) ©]
U AT RER AEdY £d2 AL 3
£ 7Kz len, At (thombohedral
symmetry) S 7HE S8R A 0t} AAAEA

(flake)& &3 HAE 74 H, :
AR 2 E QEdLe Fe 3439 E vt
A A g, EAE4A (amorphous)S A1 EAS
29g 7y njg Aol AL g7 A
Holdt HzAjoln, 88kg/mre] 45 (triple
point)ol A <k 3,550CA &&=, 1.033
kg/aroll A 3,300C<} 3,500CoNA F3lete)
gae] 7] FHRl B9, 54, 37449 H|
< 742 1.3~1.9, 2.266, 3.5°]t}.

SXEEL
AAEAL A4 (disseminated flake) S,
AR A (crystalline vein)&9A, EAH(micro-
crystalline, amorphous) 42| 37}4] typel
2 875 4 gltH(Taylor, 1994).

913 (crystalline flake =% flake graphite
Fo2x EE3) 4L e, wnigt, HeY
3 2 HAY HollAd lamellar FHE 4+
s Zhzhe] 1734 (flake)2 ®el=of ot

o] ZAL oF 80~99%9 ©AE dH3tn
den, 7IAFeR Fe)Ee e ‘parallel
laminae 2 ©]Fo1A it Q1AW =74




W} ‘flake(coarse flake, 20~100mesh) ¢}
fines(fine flake, 100~325 mesh)' ¢ & 5
oz ¥H37I= g} (Harben, 2002). 8

AEFE T, A%, 2k, A, dA =,
w240, Futrs], mitirtasia Folt

(Crossley, 2000).

aZAAZA (o], 2000: high crystalline,
vein, fibrous, columnar =+ lump graphite
2x Be3) 9L dantgelE #YHF
AE me 2 ddd ol pocket oA AHE
E]tﬁ ;6':%1:! ngcl—ld )Hoi o]p;]/\-l_‘;..g_ %z:.%

Fukslo], oF 80~98%9 Z¥A ‘flaky
graphite & g3t} oF 90~99%9 €&AE
Fastn o, 2e@7te] ‘Bogalda
‘Kahataga-Kolongata' A9, &3, Q1x9

E 1. 500t 3 S2(Crossley, 2000).

‘Chennai , Rajasthan', ‘Orissa A%, u}
72, Bald SoX F2 AEdrh

EZ(amophous, microcrystalline) SA&
F2 Augold A4 ok Aoz |
A Fd2 JAEHY, o) A4e A AN
Fdog 748 FAME Ed. gad
TS 24 HH g0 MAE HuAgolv AY
A AEEE 59 oF 25~60%°1H, ¥R
coal seame ¢F 80~85%9 ©AdFHFS 7}
A} Aoz R e’ B FE HE
Az o3 A, dAR, L 2Eq
of, o]&gjo}, tigHlo] 8 AtEFolt},

4 (Synthetic, artificial manufactured)
292 43¢ E4d (primary synthetic

graphite =3 electrographite)# o)A &

Natural Treated
Crystalline Microcrystalline/ | Crystalline| Exfoliated / . Synthetic
. Colloidal
Flake amorphus vein/lump Expanded
Batteries Carbon Batteries Batteries Batteries Batteries
Carbon pans additives Lubricants Coverings Carbon resistance} Carbon
Carbon brushes Coatings Foil  film additives
Catalysts Friction Flame retardants Catalysts Electrodes
Coatings materials Gaskets Conductive Fuel cells
o Crucibles Lubricants Insulation suspensions Heating
Applications Foil Pencils Lubricants Lubricants systems
Flame retardants| Refractories Paint Metal alloys
Friction materials Seals Mould release
Fuel cells agents
Lubricants
Pencils
Plastics +resins
China, India,
Brazil, Canada, |Austria, China, Austria,
Mexico, Czech Republic, | . . India, India, Japan,
Producers Norway, North Korea, Sri Lanka Switzerland Ukraine Switzerland,
Zimbabwe, Mexico USA
Madagascar




Ol (A2

¥ (secondary synthetic graphite) 22 YF
o e, A EAL AdF FA Fol de
AFEA U FHAANEY Af-FZ A (petro-
FHEE (carbon black), 5
3}

°
o
L

leum coke),
g Ad3d, o uilgy 91 52
AlA BHE 53 gholth, o)A Ed
A dejy uiY] B ZHE 2 o
Add

bR

fru
ox

AL AAA FhSeA BEstn 9
 ThFR g e HA e | A

SAH LR F83
dadggel A

¢

A e &2
3} Zo] 5o

1.

. B2ekel 7Y, £,

CEAgE M3l B

B AAYH R vy
U (Taylor, 1994).
A7} FF8 AR HHq ] £XE
9145 (flake graphite)

CulElgdlel FxE Q14354 (flake graphite)
ARl A B A ehe] WA A-Ed o

A9 EAZA 3/ (amorphous deposits)
TEE FN} ARH 34

(veins)

o

A% 2]

U @Ay

Aatat ol ofEtat (1000 £H: Olson, 2004).

2001\;[1% PrOduCtl(;I(])Og Reserves Reserve base

United States - - - 1,000
Brazil 70 65 360 1,000
Canada 25 25 NA NA
China 450 450 64,000 220,000
Czech Republic 25 15 11,400 13,000
India 130 110 800 3.800
Korea, North 25 25 NA NA
Madagascar 1 10 940 960
Mexico 25 20 3,100 3,100
Other Countries 62 62 5,100 44,000
World total (rounded) 813 782 85,000 280,000

NA, Not available




o] & 2u|x ), vlavlAlol-gA HE(mag-  AHS E2¢ YERIATHOlson, 2004). AAA
carbon bricks)@ Z-& W3tEolu A2 A w32 <F 85,000,000822 F3]
(electric arc furnaces, EAFs)olA Aoz °} 64,000,000&2] W&F<& 72 9len, A
olgHrt. EF ARAA (fuel cells), AA  AA wjFae] o 75%0)32 A&t v}, A
(battery) Aol o] &8t Fd9 FF W FZFeFE 200350 FrtolM HArg A9
£ $5& & 1o Jepiict. %ol 15,0002 o 1.9% HH&< 7R
o e oF 11,400,0008 2.2 ¢F 13,4%9)

AH&S 7RItke Zo] Ho|& gt 3t

12

2t Lizkg B0f MM
T

2003zl AAAH LR oF 782,000E0]
AAANS FEse Fho B8N} vl oA AAEHG e, F3o] 450,0008

I 3. =7 5ol Muzgk (8 ct9l; Olson, 2002).

Country 1998 1999 2000 2001 2002
Austria 10,738 12,635 12,000 12,000 12,000
Brazil 61,369 53,503 71,208 70,091 70,000
Canada 25,000 25,000 25,000 25,000 25,000
China 224,000 300,000 430,000 450,000 450,000
Czech Republic 28,000 22,000 23,000 23,000 25,000
Germany 270 300 300 300 300
India 143,333 145,000 140,000 140,000 130,000
Korea, North 35,000 33,000 30,000 25,000 25,000
Korea, Republic of 62 62 65 65 65
Madagascar 20,629 16,137 40,328 2,013 1,000
Mexico 43,461 27,781 30,330 21,442 25,000
Mozambique 5,889 4,007 - - -
Norway 2,600 2,500 2,500 2.500 2,400
Romania 1,951 1,041 1,251 1,176 1,200
Russia 6,000 6,000 6,000 6,000 6,000
Sri Lanka 5,910 4,592 5,902 6,585 6,600
Sweden 3,011 4,500 5,108 963 900
Turkey 15,000 15,000 15,000 15,000 15,000
Ukraine 5,104 7,461 7,431 7,500 7,500
Uzbekistan 60 60 60 60 60
Zimbabwe 13,806 11,405 11,838 11,836 9,912
Total 651,000 692,000 857,000 821,000 813,000




Ol (Biadeh)

AAste] <k 57 5%9] A AR&2A AlA A
He EdAQdTY fAXE HAx A2,
110,0008-2 A4kt 91%(14.0%), 65,0002
= A 2 (8.3%)0 1 HE wER Y
o}, 2 9] AYTH25,0008), 53(25,0008),
#A)5.(20,0008), A=Z33=(15,0008), »t
th7t2712(10,0008) 5] F8 Aakolth
%, A=, Bapge] 3 v AAA 54
Aol oF 80%E A 3},

A2 53(1998d ~2002 ) E<te] AAA =
AR ES] M AAFS E30l eI
t}HOlson, 2002). HAAY ZARNZIIES
19989+ & 651,000 A A
200099 8570008 A4tst As AHo=
AArero] zhashe FAld glem, 200339
SAYAZE(782,0008)& 2002W(813,000
E)oll vl&l < 31,0008°] £JEATHOlson,
2004).

W3tE, FE, friction AEH} &84 $x9
de 7}% Z Tre Aol e, AHA|, |
& ¢tg ukE(Figh, rust proofing), W
Xﬂ (ﬂame retardants), A@AF, FEolE
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MAES AAA o7 ARk Tt
Axd £x9 g Fol2 A
foil(or cloth) A&

24%E

‘flexible
FRopl E4d oA 7H
Hololt}, dA) 4@y AAA A

AQL

22 FAgo] AT, ‘expanded graphite &
o] &-3ro 2 A Alte] AAE s3SI 3
ok ABAA] Fok= FEskE oF 7oA 107t
A 54 A FAAA 87} JAdrh
s SlolA, FAL Edxn| A
H'ﬁﬂﬂi 5ol °]*q“ﬂ °'—‘EE] AAAD 2HE

aok. ZEak Al ‘3—__1‘%‘}
AP R Qg o] Fofe] FALYL ﬂ@“’?‘ﬂ
o ASE& oulget,

TEA AL g8 ZTAATE P45
fRom, FE FAo Uck Az EekrE
(conductive plastics) Eobe E& A4-E B
T3 YA, WEEALE wl - of)E 3o

th o] Al Az% Aoz skl A A
o Be FAFVEC] FYFoIM, olelR 47
o A%E Aol B0 A JHEelE
0121% Aolct.

&2F e HEAES 7MY sigez 9l
3}"4 7129 ‘monolithics A& dixlsta
Folt}y, FHoaRE ] W3 E dAFe] ¢
Z7t2 Q3 Mg Aats|atEe] A& 7t
A713 de Folt.
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Hofol|l & 7]&o|x
EX A (heat sinks, FF
R I A DL I
A AAEAL o] &E& AEdm Ut oA
AAF oo WAFA FEEHAE EX,
AFE, MY, ALZA F)oll o] &=oA + 3
= Aol

vl Q3to] 20 £1x1% ‘GrafTech ARs A
AZAT FAASA #HA AFS ANstn
A& ZALRA, o] S| EANAY JEE A=stn
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43S we 200Wm-1Ks} #8& AME3S
w9 360Wm-1K 2ot 84 #2 370Wm-1K
o AFH wE YE 5 e Ae Eds
Aot olAe Felel oF 22%9 FAE JHAH
ME A9 2 oA EHE&S 7/RIdE A
< 9ngitt.
71A FAS AHESt Arle FAAHY
We o)l PSR ohle A A4
S4E 7t Aot oW 548 A
AT EE finsC 2HE S EAAY kg o}
ko 2 WEAZ £ Aot
‘GrafTech' Al= 993 S|EAA Atold

100% €< ALstes JFdeolzo 22

=2

i

‘thermal interface E2& A4keede &
AL ALgsta Qlth AAZAL AT o] &
Al 100Wm-1Ke]7] wj&ol d#g] -3-8-Fofo
A FHEAL QA FET

off TP | .
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ol (2000) 549 FHe |, FEH
4, 13, 2, 40-50.
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