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Abstract: The structure changes of Ci¢AB/GO intercalation compounds about the number of cetyl trimethyl
ammonium bromide (C,TAB) molecules were investigated by molecular simulation method. The arrangement
modes of Ci,'AB molecules in the interlayer of GO were discussed, and the simulation results were verified by
the experimental data. The simulation results show that the layer spacing of the structural model of GO is 0.849
nm; the layer spacing of CxTAB/GO intercalation compounds increases gradually by five ladderlike style with the
increase of the number of C;¢TAB molecules. The layer spacing of each ladder are 1.56, 1.98, 2.33, 2.76 and
3.40 nm, and the number of C;sTAB molecules is up to 28 when the intercalation is saturated. The experimental
results show that the layer spacing of C;sI'AB/GO intercalation compounds increases gradually with the increase
of the number of C;¢[AB molecules and the saturation value is 3.40 nm, so the experimental results are in good
agreement with simulation results. The possible arrangement modes of C(I'AB molecules in the interlayer of GO

are 1~5 layers lateral arrangement or lateral monolayer, paraffin-type monolayer and vertical monolayer, and the
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optimal arrangement modes of C,I'AB molecules in the interlayer of GO are 1~5 layers lateral arrangement

according to the result of energy and structure.

Key words: cetyl trimethyl ammonium bromide; graphite oxide; molecular simulation; layer spacing; arrangement mode
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Table 1 Arrangement modes of C,;,TAB molecules in the interlayer of GO (experiment)

Number of C;sTAB dy, / nm dcorg | nM Ady,, / nm L/ nm Arrangement mode
5~15 0.966~1.394 0.848 0.118~0.546 2.53 Lateral monolayer
20~25 1.645~2.064 0.848 0.797~1.216 2.53 Lateral bilayer or tiltable monolayer (18.4°~28.7°)
30~35 2.432~2.611 0.848 1.584~1.763 2.53 Lateral trilayer or tiltable monolayer (38.8°~44.2°)
40 2.834 0.848 1.986 2.53 Lateral quadrilayer or tiltable monolayer (51.7°)
50~80 3.361~3.408 0.848 2.513~2.560 2.53 Lateral quintuplicatelayer or vertical monolayer
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Table 2 Energy of different arrangement modes of C,;TAB molecules in the interlayer of

GO after minimization (fixed value of d)

Total energy / (kJ-mol™)

Model ds,, / nm
Lateral (1~5 layers) Tiltable (monolayer) Vertical (monolayer) Hybrid
GO-16-6 1.56 225 986 226 030 — 226 599
GO-16-12 1.98 230 941 230 987 — 231 761
GO-16-16 2.33 234 460 234 671 275 099 235 870
GO-16-22 2.76 239 315 239 505 240 195 240 829
GO-16-28 3.40 244 419 244 509 244 591 246 245

£3 CTABE GO EEARREHINARRULENEERE d\y BE(REZEJE)

Table 3 Energy and dy, of different arrangement modes of C,;,TAB molecules in the interlayer

of GO after minimization (not fixed value of d)

Total energy / (kJ-mol™), Layer spacing d / nm

Model ds, / NnM
Lateral (1~5 layers) Tiltable (monolayer) Vertical (monolayer) Hybrid
GO-16-6 1.56 220 046, 1.56 220 051, 1.55 — 220 893, 1.94
GO-16-12 1.98 225 243, 1.99 226 310, 2.85 — 226 213, 2.30
GO-16-16 2.33 228 744, 2.36 229 470, 3.07 254 175, 3.39 230 074, 2.79
GO-16-22 2.76 233 758, 2.76 234 541, 3.20 234 504, 3.48 235162, 3.11
GO-16-28 3.40 238 988, 3.39 239 156, 3.45 239 424, 3.46 240 648, 3.46
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Fig.7 Structural models of C,,TAB/GO intercalation
compounds before and after minimization

(Number of CxTAB molecules is 22)
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(CTAB 7> F# 4 22)
Table 4 Energy of C,,TAB/GO intercalation compounds
before and after minimization (Number of
CTAB molecules is 22)

Total energy / (kJ-mol™)

Layer
Before minimization After minimization
1 7.87x10" 240 857
2 1.16x10" 240 322
3 2.32x10" 239 676
4 6.87x10" 239 315
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JZ LT 25 R AR (R 50 D AR I A L R o e v T T
I 2 25 Y 450 I AT, BVt s 532 B ST
HEG ) S5 b A AE PR /DS | i — 2 Ui B e AL 1 &
FRPE R =2 OF 0 00 B RE R 2 AL 2R BT
R A HEF K LA S 2 B BE S dg, W0 A 1T AL i
(1 B DL HES S = 2 PG, 3X 5 SCHRMIrp o R B TR
RERR L 2 M IR =2 2K Y dg,,=2.76 nm
B DO )22 1) 5 AR A L SR 2R | B2 1 5 AR
SHE R, BRI dg,— 20, J 0 5 eHES
R VU 2P 3 5 SCER I o B RE TR 52 A 2 R) 2
AR Y )22 53 A 28 5 Y i, =3.40 nm B, )2 F- S i
SREE LR MR )R B AN A HEF AR, B
SRR dg,— 30, WA 0 S5 L HES ) o )2 R
I, MRS A5 R AR, C TAB 7E GO J2 H] 1)
AR R 1~5 2T HES

3 & it

(1) GO Z5 R RIAR AL 5 19 )2 [ #E Ok 0.849 nm,
BOZE R 5 LRV & BELE e B G 3
(2) C ,TAB/GO i 2 & G Y1+ 5 1Y J2 (Al #E

Bl C TAB 73 FEC 3G &2 5 A B Bs AR 2 4 K,
JZ R BE A SE IS AE B CTAB 43— B0 35 in 34 ¥ 1%
K AFZ AN JZ MR 3.40 nm, 5255 25 8 54
PR R I W) 5

(3) CTAB 7E GO JZ S I7 X C\ TAB 1)
I3 FHRA G BN R R C TAB 78 GO JZ 1] ) 5
YRS 7 R 5 2P, AR AEHE A C TAB 73 14K
FIAR T 2B 1~5 J2 S HEs
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