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Research and Preparation of Low-density
High-strength Carbon Material
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Abstract: High strength carbon materials were made with activated petroleum coke powder as the raw
material, coal pitch as the binder under different molding pressures and holding time. The mechanical
properties of the samples were tested, and SEM, TG-DTA, XRD were analyzed. The interaction mecha-
nism of the raw materials and the binder was clarified. The results have shown that, the properties of the
roasted samples increase with the pressure holding time and the molding pressure. In the holding time of
20 min, the molding pressure is 200 MPa, the bulk density of the roasted sample reaches 1. 54 g/cm3, the
compressive strength is 119 MPa and the flexural strength is 61 MPa. They are all better than the samples
made without activated petroleum coke powder as the raw material.
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Tab.1 Main performance indexes of calcined
petroleum coke in raw materials

Koy Ky R i U
/% /% /% /% /(g cem ?)
0. 46 0.12 0.57 0,41 2.06
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Tab.2 Main performance indexes of coal tar
pitch in raw materials
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1.2 ITEZRE

BE A 0 T2 AN A 1 FrR.

KA 229 12.5 pm, BT 84041 100
() A BRIV (DL 6520 B A iR 5 2518 7K B 1 1 )
25 h ARGV E pH A% T 7. G T T )5
(R 2008 Tk 5 A A i 114 e o 90 i R AT R R AL O
HEEELR 3 KT R 75 pm DUR Ll B UCRHS. K
TR REA 16 mm X 80 mm X 60 mm ) il AR EL A
FH B BL4Y 536 LA 100, 150, 200 MPa A~ [] 1 B %0 JE
F1 I B FE 5,10,20 min i BUEE 5 AR R, 56 0 IS
2 FHR A 2k 1 7R .

WEE. WAL :

Filifs L &
#1125 um

Wit ks ¥ m

£ 1 154 o K

Al KEEZBREAMHAERALZEILRAE

Fig. 1 The preparation process of low-density high-strength carbon materials
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Fig. 2 Baking curve
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Tab.3 The main mechanical performance index of samples
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100 5 1.56 1.43 65 35 57
10 1.60 1.43 74 37 62
20 1.63 1.43 80 12 72
150 5 .60 119 99 no 68
10 1.64 1.49 102 47 72
20 1.67 1.51 109 52 78
Ca00 5 162 152 03 510
10 1.67 1.53 108 54 72
20 1.68 1.54 119 61 79
a0 5 165 151 88 . 35 62
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Y PR AT RSP R TR TLA

2.2 {RIERE R MR RN

INF 3 AT LU AR B R ) — B AR
J3E Wi A5 DR T B[] ) 38 0 i 1 s A8 R F iRl 20
min [ 35 3 g RAH Oy 1. 68 g/ em®. Fifi 25 ] 8] (14 4 fn
KRR T[] B TR MR RE L R B TRUE R TR
A A A 3% L B[R] 78 2 L FR AR B S 4 5] kbR
SO [R] AL Mk AN AR T 78 43 B AR SR % S B 4k
SRR o 32K A 1] PN R 482 07 R0 ) B PR BB 19 52 10 L 5t 75
TG FURL B FURE (8] (14 72 A5 AS 0] 58 — EL3E KM BT LA
TE S R 7743 5] R 100,150 H1 200 MPa T, 44 H i
[E] AN 5 min 34 % 10 min B 9 A4 B0 %5 B Y 38 5 53 1)
M 2.56%,2.50% 1 3.09%, MMt 10 min ¥4 ZF 20
min B} %5 B BB 4y Ak 1. 88%, 1. 83% Al
0.60%.

i b8 Ja B i 1Y) %8R R i O N T] 722 1 B A AR A B
AR — B E RS Be it B b RS 45500 W i AR AL TP
HSC R A A B L IO 45 G i R L ) B — N B —
FE ATUBR 5 B TR AR S0 ) R A8 U0 T 0 R LR R 1
P2 20 . 405 A6 J5URE PN 50 R A (1] 25 Bt D18 1O &5
FNW T o i M R R (AR U T AT AR R R L 4
P AT DA B [ 1 o A

M 3 FTLLE W Y R R ) — 5 B R BT
JE Bedr K IR 2 S B G O IR [R] B 3 K T oK
TEAR F B[R] 2l 20 min B, 3K 31 5 KA. f& H B R] Y
TRl A5 S TE B RY I AR A R B8 1 )G L R
SER FRAL T ST L R P SRy A Al LR ) 2 P
UGN SN
2.3 EREANEREENZM

1 200 MPa i s Jy o ) s 20 min B, 36 6 A7



%6

B0 WA AR R v R R i B R ) 1R 4 E 61

T A3 55 A Ak A A A I TR o 1 R A A IR
3. AT LA A B R 5% A 25 A K B be it A %5 i & i
RFEH ARG B o IR RE 58 PR RE 48 b5, T 3
WK TG . 247 E 20 min, i £ J7 200 MPa K,
T AR JEORE I RE S 0 T L T A 5 B O ok #1119
MPa 1 61 MPa i A 15 16 58 FE 5 A 92 MPa
1 39 MPa.

SRR IR R JBE S O TR e B 10 9 BT A
1) Rl 245 43 5 B2 ek 0 B RS 00 7 AT A R R L T 1)
DO 0 588 Ty o G 5 A R R R L TS S R R S T
F 2R T2 fik PR 15 0 R AT AR A Y L R R BB 2L T
BFR TS PE RS2 R T RL 5 ORG 45 0 E POR i a #E
A EAE AL AN 3 Fr . X5 T3 A6 5B 5 A
P S A ol A5 £ 0L 3R 1D AR Ak 1 1 A 437 RS A ke
TR AP R RIS 2 R S

2 B2 22 B0 /N 5 L O TR X R RS R B T 55 1
= W R T A ol 553 8 9 7 R R R VR RS o F 2H
Jai o T RHRURE 2 AT B2 K o AR B A DL AT 2 DB 82 K 1
R RURL A1 3 ThT % BB 45 700 b JE Al 2 23 by T
o HAXE oy T B R OB AT RHBURL TR g R
R B 1) 5 23 1 B AR S W TR R A e AL B
oKL AR 52 B RAR 25 . Ak 22 e bg A AL B R RRE
RZ Y 139 o 1 i A 5 0 O A il T TR TR R
A S AR EE D52 L TR A i B A R ORE
5% P 748 7R BE AR R W R 2 A9 AR 0 7 Bk
ST T4 FE R T AR S Y.
[ IR o X ST R i e 1078 /A S e SR D 25
He MR LA AE DU TF 46 5 U0 7 TP A0 20 00 PR 4 R
BLFERBE IR 2 5 LB 2 A 7 09l B 5 2R 3
I ) S A i X = TG R

AR
&

ARG A bitapill

AN TS

B3 FHISEEMNEAREIRPOBZEANETEZH
Fig. 3 Schematic of the interaction mechanism by the hot-blinding
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Fig. 5 TG-DTA photographs of two samples
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