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Size Effect of Expanded Graphite

LIU Guo-Qin, LAI Qi, LI Yu-Feng

(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 420µm to 110mL/g

when the particle size is 95–85µm. 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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Fig. 5 Sub-microstructures of EG with different particle sizes
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Table 1 Total intrusion volume, total pore area, average pore diameter of EG with different particle sizes

Item a1 a b c d e f g

Total intrusion
3.8963 4.8575 4.2238 3.3463 4.2704 4.0639 4.1515 3.9548

volume/mL·g−1

Total pore
41.308 56.732 51.531 52.134 50.185 46.809 51.289 42.3111

area/m2
·g−1

Average pore
0.3773 0.3425 0.3279 0.2567 0.3404 0.3473 0.3238 0.3739

diameter/µm � 2 �nK"X�
R� XRD 5
9-
Table 2 Result of XRD of EG with different particle sizes

Item a b c d e f g

Microcrystalline spacing/nm 0.336 0.339 0.337 0.344 0.339 0.344 0.339��_qDi85U�Z��E
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Fig. 6 Crystallization degrees of expandable graphite

with different particle sizes
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Fig. 7 Quality index versus the particle size of EG
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Fig. 8 Adsorptivity of EG with different particle
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Table 3 Tensile strength of compressed EG sheets with different particle sizes

Item Producing area Particle size/µm Density/g·mL−1 Tensile strength/kg·cm−2

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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