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Structure Change of Quaternary Alkylammonium-Graphite Oxide Intercalation Composite
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Abstract: The graphite oxide (GO) samples were prepared from flake graphite via modified Hummers method. A
series of quaternary alkylammonium-graphite oxide intercalation composites (C,TAB/GO) were synthesized by
changing the alkyl chain length and surfactant concentration, respectively. The structure and intercalated amount
of C,TAB for intercalation composites were characterized by using XRD and elemental analysis. The results
suggest that the interlayer spacing of C,TAB/GO composites increases with the increase of alkyl chain length or
surfactant concentration. It is also found that the experimental data obtained from surfactants in GO spacing have
been fitted well into the Modified Langmuir adsorption isotherm equations,indicating that the C,TAB molecules
are adsorbed on the surface of GO within a monomolecular layer. The result of elemental analysis also suggests
that surfactant is intercalated into GO spacing via electrovalent and hydrophobic interaction. Finally, the
arrangement models of the surfactant in the layer of GO include lateral monolayer, lateral bilayer, paraffin-type

monolayer and vertical monolayer.
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H,0, H 2R IR A At i ; @A 5% 48
PR S W DR A EAE A B AN B AR AL e FHZ8 1K 52
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(2) C,TAB/GO i 2 E & Wil & . ORI GO-1
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BT @5 BIAR BUA [R) B K e i 23 85 4 (C, TAB) B
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C,TAB/GO i ZEZ G HEM, FE&L 43 5E 2 C,TAB-
GO(n=10,12,14,16,18),

(3) C,,TAB/GO i )= 52 & W il % . D¥% C,TAB/
GO i IZE &M I kil & C,TAB/GO i 2 & &
Y, @ C ,TAB MMk BEANTA] B 430028 2.2, 3.3, 5.5,
11.0, 16.5, 22.0, 33.0, 44.0 mmol - L™ Fil & C,,TAB %
W Q¥ CTAB WIS GO B IR & I [ 60
min, 32| C,TAB/GO i Z&E &M, 43 5lid
C1,TAB-GO-1(1=2.2, 3.3, 5.5, 11, 16.5, 22, 33, 44).
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Fig.1 XRD patterns of flake graphite and GO-1 samples
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Fig.2 XRD patterns of C,TAB/GO samples
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Fig.4 Relationship between intercalated amount of
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Fig.5 conformation of C,¢TAB(A),GO(B)and aggregation of CsTAB in GO space (C)~(F)

&1 CnTAB# GO EEKHEmER
Table 1 Arrangement models of CnTAB in the interlayer of GO

Sample d / nm Ad / nm [/ nm Arrangement model
CAB/GO 1.627 0.782 1.72 Lateral bilayer
C,TAB/GO 2.637 1.792 1.98 paraffin-type monolayer (58°)
C,TAB/GO 2.935 2.090 224 paraffin-type monolayer (75°)
CTAB/GO 3.399 2.554 2.50 vertical monolayer
CsTAB/GO 3.641 2.796 2.76 vertical monolayer
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