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Abstract: Expandable graphite intercalated by ammonium phosphate (AP) or ammonium polyphosphate (APP)

was prepared by direct intercalation and two-step method, respectively. The products from two-step method show

higher expansion volume, more weight increase and more weight loss after expansion, suggesting that the two-step

method is a favorable method for preparation of APP intercalated EG. XRD provides convincing evidence for

successful formation of APP-EG by showing strong diffraction peak at much lower 20 angle. Scanning electron

microscopy (SEM) with energy dispersive X-ray Spectroscopy (EDS) gives more evidence for intercalation of APP

in the graphite layers.
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Table 1 Properties of EG prepared by two methods

Sample EV™/(mL-g) AW/ % LW """/ %
SA-EG 210 33 28
D-PA-SA-EG 112 32 15
D-AP-SA-EG 90 24 21
D-APP-SA-EG 124 21 20
S-PA-SA-EG 230 36 21
S-AP-SA-EG 280 40 27
S-APP-SA-EG 240 57 34

" Expansion volume; ** Weight increase after interaction
“"" Weight loss after expansion.
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Table 2 Effects of reaction time on the properties of
EG prepared by two methods

AW / % EV/ (mL-g™
Time / h
D-PA-SA-EG S-PA-SA-EG D-PA-SA-EG S-PA-SA-EG
1 30.92 31.47 130 240
2 31.48 36.13 120 230
3 31.50 33.34 115 210
24 32.06 32.86 100 180
48 29.30 32.04 90 170
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Fig.1 XRD patterns of EG prepared by two-
step method
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Element mass content / %

Sample Expansion

C 0] P S N
Before 72.35 12.07 13.28 2.30 —
S-PA-SA-EG
After 88.12 7.06 3.51 0.30 —
Before 79.70 11.73 1.61 2.86 4.11
S-AP-SA-EG
After 90.82 6.76 0.32 0.24 1.86
Before 66.29 2543 2.20 3.70 2.37
S-APP-SA-EG
After 95.32 3.50 0.80 0.38 —
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Fig.2 SEM micrographs of graphite
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