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Preparation and Properties of Clay Nanocomposite Membranes
Using Thermoresponsive Polymer

Shingo IKEDA™"", Tomohiro MURAKAMI" and Koji KURAOKA**

ML THDLEKA~T TA P ERESENEESFTHIRIN—A Y 7T 7 VL7 2 R)PNIPA)Z HW T,
BARMEF /) a v RYy "HARNY TREEER LT, 7/ ariyy MEOMEEZ 2 R L, EAEEAlK X O EEH
R ORMEZFEST 22 L ChH—F 7 av R Yy MEEER L, (ERLET a0 Ay MERIREIC L - TK
RN THREAT DIREIGEM AR LTz, TG/DTA MIETIE, 7/ 2Ry MED DTA i 617 LA JEk
KIZED 100°CHIE OB — 27 NE SN2 7> TEY, PNIPA OEHIC LA - NR LN, ZHUTLY,
FarRYy MEILZ UAERIZ PNIPA REAG LTV AHMETH L Z ENTRmB Iz, ThHDORENL, T/ =
VIRY y MEOIREISENMEIZZ VA BRICEA L7 PNIPA IZHRT 25D TH Y . NIPA OFINEIC L > CTHIFEATHE T
boHLEZ BN,

The temperature sensitive nanocomposite membranes using clay and thermosensitive polymer were
produced by in-situ polymerization by synthesized hectorite (Laponite XLS) and poly (N-
isopropylacrylamide) (PNIPA). The composition of the nanocomposite was optimized, and it was
successfully prepared uniform membranes to adjust the amount of catalyst and initiator. The water vapor
barrier property of nanocomposite membranes showed temperature response and it was possible to adjust
by NIPA concentration. DTA analysis confirmed that the endothermic peak due to the clay dehydration
were disappeared to after the nanocomposite. Moreover, the DTA curve of nanocomposite membrane was
observed exothermic peak due to the PNIPA chains. Thus, the nanocomposite membrane structure was
suggested to polymerize PNIPA between clay layers. In conclusion, the temperature responsive properties
of nanocomposite membrane proceed by PNIPA that was polymerized between clay layers and that
property was controlled by the concentration of NIPA.
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Table1 The sol compositions of the nanocomposite membrane

Sol Sol composition [molar ratio] —
NIPA[wt%XLS] = XLS[wt%water] TEMED KPS
TE100-KP100 0.07 0.04 X
TE100-KP50 100 0.07 0.02 X
TE100-KP1 0.07 0.0004 X
TE1-KP1 0.0007 0.0004 O
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Table2 The sol compositions of the nanocomposite membrane
Sol Sol composition [molar ratio]

NIPA [wt%XLS] XLS[wt%water] | TEMED KPS
NIPA100 100
NIPA75 75

11 0.0007 0.0004
NIPAS50 50
NIPA25 25
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Fig.1 water vapor transmission rate through the
nanocomposite membranes at 40°C and 20°C
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(a) At 20°C
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Fia.2 Membrane structure of NIPA25

NIPA100
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At 20°C

(b) At 40°C

Fig.3 Membrane structure of NIPA50 and NIPA100

(a) At low temperature

(b) At high temperature
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Fig4. Thermal behaviors of the nanocomposite membranes

(NIPA100 and Laponite XLS)
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Fig.5 SEM picture of the nanocomposite membranes
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