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ABSTRACT

Hydrophilicity and hydrophobicity of pottery bodies can be controlled via chemical substitution of layered clay with hydrophilic and
hydrophobic organics. In this study, organo-clay nanocomposites were prepared by ion-exchange of montmorillonite with
dodecylamine and hexadecylamine, respectively. Substitution sites of organics and the interval changes of layered materials are
characterized by FT-IR and WAXD and organics amounts loaded and water contents contained by C/S analysis and TG-DSC. The
organics were selectively intercalated so that increase layer interval from 12 A to 20 A. Organo-modified clay is changed to more
hydrophobic comparing to clay itself.
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Table 1. Composition of Montmorillonite

Chemical component Wt.%
Sio, 60.65
ALO; 21.62
Ca0 0.52
MgO 342
Fe, O, 2.17
K,O 0.15
Na,O 3.66
SO, 0.14
TiO, 0.16
ZnO 047
SrO 0.10
Ig loss 6.93

Intensity (a.u.)

10 12
2Theta
Fig. 1. Wide angle XRD patterns of (a) MMT, (b) HA/MMT,
and (¢) DA/MMT.
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Table 2. BET Surface Areas and Carbon Contents of MMT and
Organo-modified MMT

MMT HA/MMT DA/MMT

BET surface area (m7g)  10.8 82 6.4
Carbon content (wt%) - 8.5 14.1

W22 108 mYgol L, hexadecylamine©] HAE F <
25%2] X & o] 7FAsta, ©ATdEHE 85 wi%Es |
EPASITE DAMMTS] A$ WAL 64m'g, BAFS
14.1wt%7} A=A S ’\ﬂ A vhalE gt
‘& el BET 3
23} b}’\ﬂa"—‘vﬁ—ﬁ—o—il"@ra oq']x—u LSRR Eat I o
&, = Zol7} &2 dodecylamine©] HAE DAMMT7}
HAMMTETH 2 S48 Bl R o7k dodecy-
lamine®] MMT®] Z71l AQI=I7] wER] Z10E oSdrt.

Fig. 2= MMT$ §7152 48 MMTE] Hod B3
7] 2 Eolnt, A #37] AEe 2-3mge] AES
200 mge] KBroll #A71tste] A% 5 4000-400 cm ™
el A st 2 249 AHEZS 1038 cm o)A
Yels MMTE] Si-O stretching HIES 402 %335}
of AU Fig. 2@ Webd wigh 7o) 3622 cm™
g} 3445 cm™'oA] 247} Si-OHSF AIOH®! stretching vibra-
tion ME7} AZFAC ¥]E 2o ERA] ok Rt
1038 cm™ $1Xo)A] Si-09) & wisr} BaAEe] HEFH0
MMTS] 5& 2 W=7t ##E St Hexadecylamine©]
22ld HAMMT ZHEZoX 2927 cm '3 2853 cm™ )
Aol A z+zt -CHS] asymmetric®} symmetric vibration 1
7} #EF o] hexadecylamineo] FA|F o] &S Al &
H gelslty. MMTOIA hexadecylamine®] BAHXE =

E
)
s
:&
>.
_‘L
r\r _11

3622 29/27

A \ 2853

| /\

[} 3422 3262 I

/ ‘\_/Jr\\ /rk\\ A i\

/
S / //\ \\
s | (© [ 3432 S
~ | ,‘ | A T
§ »\\, /T\\ - /‘J\‘ |
8 ﬂ: 345 \x"\
[e] [ \ e ‘
a1 ® ‘ LM \ N
L | / % —

f )

(a) \
W \
i
T T — T

4000 3500 3000 2500

Wavenumber (cm™)
Fig. 2. FT-IR spectra of (a) MMT, (b) HA/MMT, and (c) DA/MMT.
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Fig. 3. TGA curves of (a) MMT., (b) HA/MMT, and (c) DA/MMT.
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Fig. 4. SEM images of (a) MMT, (b) HA/MMT, and (c) DA/MMT.
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