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Size Effect of Expanded Graphite
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(Deep-processing Laboratory of Graphite, Panzhihua University, Panzhihua 617000, China)

Abstract: Expanded graphite (EG) was prepared by using natural flaky graphite as raw material which
was from different producing area and with different particle sizes, and by using sulfuric acid, nitric acid,
potassium permanganate mixture of certain compounding ratio as oxidant. The results show that the
expansion ratio of EG decreases from 750mL /g when the particle size is larger than 420um to 110mL/g
when the particle size is 95-85um. Observing and determining the pore structures in EG by using
SEM and mercury porosimetry, it is found that the size of macrostructures and sub-microstructures
decreases along with the decrease in particle sizes. The size effect mainly results from the difference in

the crystallization degree of graphite, and it is reflected in the ash content, sulfur content, adsorptivity

of EG, tensile strength of compressed EG sheet.
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Table 1 Total intrusion volume, total pore area, average pore diameter of EG with different particle sizes

Ttem al a b ¢ d e f g
Total intrusion 3.8063  4.8575 42238 3.3463 42704 40639 41515 3.9548
volume/mL-g~!

Total pore 41.308 56.732 51.531 52.134 50.185 46.809 51.289 42.3111
area/m?.g~*
Average pore 0.3773 0.3425 0.3279 0.2567 0.3404 0.3473 0.3238 0.3739
diameter/pum

R2 FPENERKAEN XRD 04 R
Table 2 Result of XRD of EG with different particle sizes
Ttem a b c d e f g

Microcrystalline spacing/nm 0.336 0.339 0.337 0.344 0.339 0.344 0.339
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R 95~85um [ ] JE M A B2 A 852 0.1~1.0pm.
KA RO A 8 R R B RO BE A S /NTT /DS 3X
—WMEE—ERE LIEL T FERBREN AR
FHT RAFRUY.

4 RT3 REER 0

4.1 RT3 B 33 B ik 6 2 B B BV R

A SR TR BEXT A AR IRy (1) L BRAY (2)
BRI (3) B LR A RME 7 Bros. W RS
SRR R FH R 88 A B A A B4 i Ak 4 B8 EG R 40
8% o SR A B T I SR B B MR 2>
FCARAY 8 B il R B B /0N T Ny T 4
FAOSMEREEAS, 83 &R
KRZTREE A58, BT ERENFE, E7HZ95R
Lo EALT S TE A8k Fr 0 SR R R AF W LR K I, =
HoxX Ly B B m TR A AR

SR, NS 45 SR A e B A AL 6L BE X i ik
A BRI . X R PR RO IR R
SETE BT A WK A S P o 2 7 AR A
4.2 7N[E) AL B B B Ak 0 28 60 IR Y e R

TR T SRR BE 64 2 ik £ S8 Y IR R 1B 42 7
AR BB I KA 58 (ma) 20N £ R 250mL
BE (me) 1, ZEEAL RPN (KFE KM
ot 458 b THT A PR R A a2 T A R L),
B 1 RE, RN SRR,
MOEIT, FBCE Sh, 285 LBk IR O 40 FLAY
TR, A T A R R EE R, AL
T Y RAR T L /min B, BIIA Y 28 4 A
B8, MEE, T R A S8R B kT



534 XEK, % A R R 989

5. HRAFEREE R (ms), KA SXTHL R
it (m) BIZA m = m3 —my —my. TV A9 0% BT AE
J18 m/mq, B 1g IRk A B Wi . H 45 R E
8 Fis. HIE 8 W R, A WKL A2k A A il
AR, WA SR ERE/DN, 70K 8 5L
Fi A7 55 VR o 9 L ¥l L /DN . 3 A A I ik A SR
BRSO St Ut B B A AR BE RIS, AL BR S
AL i /0, R T F TR A % R R g e BRI
4.1 R~F 38R 3t G 2 4R A T B8 1 320

JOSF RN 3R 5 7R 6] kL B B9 I Bk A 5 &5 /Y
AT R BLPL IR B 0. SERAE AR % E (0.8, 1.1,
1.7g/mL) B3R, FlJ7 RE W E ALK I Rk A 28 4k 15
AL, ARG R A X RELVURE EARM, A %
REBNER . R A 4EEK 7 RO 1 I ik A SR AR
MEIFLRL ST, FSEHE U SO0 AR b R B, AR R
JOM A 98 B, TH 5 A SRR B SRR . MRS
R 3.

7

5 6
5_
]
L 4
5
z 5]
© )
2_
@
1_
T T T y T T T T v
50 100 150 200 250 300 350

Particle size/pm
7 A SRR K (1) B (2) KR (3) K
Fig. 7 Quality index versus the particle size of EG
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Fig. 8 Adsorptivity of EG with different particle

sizes

x3 PENEAEFEHRECERMOTAIEE
Table 3 Tensile strength of compressed EG sheets with different particle sizes

Item Producing area Particle size/pm Density/g~mL71 Tensile st]rength/kgcnff2
1 Sichuan 420-177 0.8 35.6
1 Sichuan 177-95 0.8 31.0
2 Shanxi >420 1.1 63.5
2 Sichuan 420-177 1.1 43.5
2 Sichuan 177-95 1.1 38.8
3 Shanxi >420 1.7 82.1
3 Sichuan 420-177 1.7 91.7
3 Sichuan 177-95 1.7 75.8
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