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Effect of B inder Content on Properties and Structure of Carbon M aterials

M iao Qingxue"? Guo Quangui' Shi Jinglit SngJdinren'  LiuLand
(1 Key L aboratory of CarbonM aterials, Institute of Coal Chemistry, Chinese A cademy of Sciences, Taiyuan 030001)
(2 Graduate University of Chinese A cademy of Sciences, Beijing 100039)

Abstract Carbon materials are made fran binder of modified pitch and fillers of pitch coke, carbon black and
graphite powvder by cold-pressing Effect of binder content on physical properties and microstructure of carbon materi-
alsis investigated Experimental reaults show that binder content plays an important role in physical properties and
structure of carbon materials W ith increasing of the binder content, the density and mechanical strength is increas
ing, and open porosity isdecreasing W hen the binder content is44% in rav materials, the flexural and the canpres
sive strength of thematerial are up 0 42 6 M Pa and 187. 4 M Pa regectively However, when the binder content isa-
bove 44%, thematerial iscracked in the processof heat treatnent These changes are attributed o the interaction be-
tween binder and fillerswhen they are mixed and heat treated

Key words Carbon material, Modified pitch, Open porosity, Pore size dianeter distribution

[1 3]

[9 10]

[4 7]

[8]

12007 - 02 - 12; 12007 - 03 - 12
,1978 )
2007 4 — 27 —



, (B 134652—2002

, @B6154—385
; B6155—85
M icromeritics Aub-
, pore 9500
, , L EO438V P
3
2 31
21 1
, , 484 m; ,
CN 220, ; , 1.60
’ 48“ m; ’ ’ 1.56 ’- 1%
105 57. 7%:; M‘E 152# {24 s
’ : ( ) = 148} In &
22 = S
& 144t {20
' 140p 7 ) . ) 18
) ) ) ) 26 30 34 38 42 46
8, 70 5% RGBS 40 %
’ 1
, Fig 1 Density and open porosity as
1 ' function of binder content
1 ’
1
Tah 1 Camposition of raw mater als ’
%( ) 46%
28 72 ,
30 70 , Y B
32 68 a [11 13] '
34 66
36 64 Y
38 62 , B a ,
40 60
44 56 ’
46 54 1 1
10 15 min, !
, , , 140 '
, 140 , ;
, , (140 £ 10) ’ !
100 , 120 M Pa , ’ ’ ’
850 , , ,
23 !
aMTa303 22
. ®B1431—85 2

— 28 — 2007 4



I

' 30l

, 28% 25|
10 1MPa 45 3MPg 20}

fLBTR 2 50%

44% 42 6 15t
MPa 187MPa , , l
0 n
1 0.1 0.01

, L&/ pm
200 (a) 28%
g 160+ g 40 [-_
< 1204 & 35
i 130 =
= 80 = 30 |-
¥ Jo E ¥ 5L
M 40k r &
110 ﬁ 2or
R R TR < 15
10 |
RO B B 7 B0 % 5
L
0 1 L Pam—
2 1 0.1 0.01
&/
Fig 2 Campressive strength and flexural strength as Al
function of binder content (b) 36%
33 40 -
3 , 35t
30}
1 § 25 F
, 2% <Q 01y m K 20 i
o
"4 15 F
= 10}
b 1 5 -
0 L 1 A1
’ ’ 1 0.1 0.01
, , L2/ pm
’ 1 (C) 42%
i) i) 3
J Fig 3 magesof pore size distribution of carbon materials
’ 34
1 1 4

4
Fig 4 Relationship betveen microscopic shgpe and binder content
4 , , 4
: (1) :
) ) ) 4%
42 6MPa 187MPa
2007 4 — 29 —

2 © 1994-2010 China Academic Journal Electronic Publishing House. All rightsreserved.  http://www.cnki.net



(2)

(3)

1 Fitzer E The future of carbon/carbon composites Car-
bon, 1987; 25(2) : 163 190

2 Blazevicz S, Blocki J et al Thin C/C composite shells
for high energy physics manufacture and properties Carbon,
1996; 34(11):1 393 1 399

3 o

80

4 Lanza Franco, Marengp Giuseppe Metal impregnated
graphite composite Camposites, 1972; 3(1) : 47

5 Goto H,Omori S Friction and wear characteristics of alu-
minum alloy mpregnated carbon composite Trans AME I Tri-
bol ,1999; 121(2):294 300

,2001; 16(2) : 79

loy mpregnated graphite composite Tribol Trans , 2001; STLE 44

(4):551 558

7 . . ,
2003; (2): 24

8 ) . ,
1989; (4):239 242

9

,2001; 31(6) : 23
10 .
,2002; 17(2) : 56
11 .
,1992: 89 90
12 , ,

,2005;19(2):50 52
13 ) ) .
,2003;26(3): 77 79

( )

6 Goto H,Omori S,Uchijo K W ear behavior of Al- Si al-
( 23 )
Cls cC=o0 , Si2p 102
4 &/
AO
) AO
AO

1 ReddyM R Reviev effect of lov earth orbit atomic oxy-
gen on Pacecraft materials Joumal of M aterials Science, 1995; 30
(2):281 307

2 JianyeW ,W ilkes G L. Organic/inorganic hybrid netvork
materials by the ol-gel goproach Chamistry of M aterials, 1996; 8
(8):1667 1681

3 Dworak D P, SoucekM D. Protective ace coatings a ce-
ramer goproach for nanoscale materials Progress in Organic Coat-
ings, 2003; 47 (4) : 448 457

4 Pippin H G,Woll SL B,Blohowviak K Y et al On-orbit
and ground testing of gace envirorment interactions with materi-
als Progress in Organic Coatings, 2003; 47 (4) : 458 468

5 , , . -

,2004; 19(2) : 367 372

,2004; 19(2) : 417 423
7 TurovV V,Mionyuk | E Adomption layers of water on
the surface of hydrophilic, hydrophobic and mixed silicas Colloids
and SurfacesA: Physicochemical and Engineering A ects, 1998;
134(3):257 263
8 Cauvel A,Brunel D, Ren F D. Hydrophobic and hydro-

philic behavior of micelle-tenplated mesoporous silica L angnuir,
1997; 13(10): 2 773 2778

9 )

. ,1996; 16(6): 26 30

10 Medda S K, Kundu D, De G Inorganic-organic hybrid
coatings on polycarbonate Pectrosoopic studies on the smultane-
ous polymerizations of methacrylate and silica neivorks Joumal of
Non-Crystalline Slids, 2003; 318 (1/2) : 149 156

11 Vacher R,Woignier T, PelousJ et al Structure and <elf-
similarity of silica aerogels Physical Reviev B, 1988; 37 (11): 6
500 6 503

12 KastenL S BalbyshevV N,DonleyM S Surface analyti-
cal study of self-assambled nanophase particle ( NAP) surface
treaments Progress in Organic Coatings, 2003; 47 (3/4) : 214
224

13 Takeda S, FukavaM ,Hayashi Y et al Surface OH group
governing adoption properties of metal oxide fim  Thin Solid
Fiims 1999; 339(1/2): 220 224

14 StecW J,Morgan W E,Albridge R G et al M easured
binding energy shiftsof the " 3p" and " 3d" electrons in arsenic
compounds Inorganic Chemistry, 1972; 11(2) : 219 225

15 XiaochunL, King T A. Sectrosoopic studies of l-gel-
derived organically modified silicates Journal of Non-Crystalline
Solids, 1996; 204 (3):235 242

16 Whitaker A F,Little SA, Hawell R J et al Orbital a
tomic oxygen effect on control and optical materials STS - 8 re-
wults A AA 85 - 041514, 1985: 146 157

2007 4



