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RN . BAORMARP, EM I ER SHAFEZUREAT, WZEEEN L REZEN
B AEEEMERIEE AN SER L RE LG [FHERIN - XKBEEVAERBMRE, L
BEARALARRMNERSMR. a8 RA_KEBEELHE(FEZIRRRY FE=R
£ . Al Perkin Elmer 2000F & FT-TR J%ig{X W £ . FE_HmsRAETmERERNES, ERANVERER
F#ieh 8 . F HITACHI 5-530 i 8 (SEM) IR [HEER TS T EARE(ERIE L REE
EHRER. X-FEFTHARH: B EHE D/max- ITHC UG SERIMNASTEN 172, BHEHE
RB M 12KW X S48 4 id A, CuKae 55T, RIS TFRN27T) . AELNEZE/RBHESR
ER@ES T E 40kV, B R K 100mA, HEE R I BAUEER T e G SRR ER ) ek S
1.5~20°, FAREE 2°/min. ZROHF. B BROMEEE. SABEN T PHRNEITLE
Perkin-Elmer DSC-7 B Z A BB, A BE EE2HREEN, AHTHERLOMENESY
20T /min, A FEH 60~ 150T . & @t s ol S+ ARk

E ¥ 0.1g PMMA BT 10g CH;Cl 1,10 XL R Table | Comparison of three kinds of modification method
IWEL . J Fy-R AW iR Al INSTRON 1122 B 5 fiE -  lon exchange |
X i _ ntent o . nterlayer
W, F Smm/min, B & RIEERF carbon{ % } quanuity . distance(nm)
iﬁ# { meqv/100g)
: Na-Mont. 0.29 — 1.26
ay s Modified by method I 4.90 46.0 1.45
2 % % M T-I- rE Modified by method It 27.94 196.7 1.76
Modified by method [l 23.36 — 3.09

2.1 WEFRLE % lon exchange quantity was calculated from content of carbon, that

HRFEER 1 T —RBE LI (FE ) H  of method Il could not be calculated because the molecular weight of
HWEAI#TT - EELR () U RERE intercalated composite I and [ are different.
BRI EE.A5ERBEMNI#IT - KERRZ 2.2 BadBOSH
BOTIE =) & TSR L. XA LI o XRD A4 S L (B 1 2 B T
REMBEBAN BFLRBURX MR wpm poim R —KIEREHENEHL
(XRD)WMFEHEEMERGERLE HEWR BT 42 MMA B2 5 ERER#E— S8k B
PRSI AIRE S MO TAE IR, IR e oo e i o o o i AR A
LOP k- BWE R ZEEAD WERBEN - yommmm a5 002 6 RS 5 R HER,

[ FRMABEEA I (FE)WNEFXBRER. M Rl S LR P T Oy o

FEESHETME, RACKERETES)  ppm mmm s g5 — ko B A 5 04 5L
MESEBWEEA QRS BETFHERN L g

Table 2 Interlayer distance of Na-Mont. , organo-Moent. and nanocomposites

Na. Mont Organo-Mont by Nanocomposite by Organo-Mont by Nanocomposite by
a-viont- one-step method one-step method two-step method two-step method
Inter]
nterlayer 1.26 1.76 3.56 3.00 >35.9 or exfoliated”

distance(nm)

% The smallest angle of XRD is 1.5", whose corresponding distance is 5.9nm.
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Fig. 1 FT-IR spectra of PMMA/Mont. nanocomposite
a) Na-Mont.; b) Organo-Mont.; ¢) PMMA/Mont.

nanocomposite containing 5% Mont.

80

Converston (%)
2 B3
T T

b
(=]
T

=1
T

0 2 4 6 8
' (h)

Fig. 2 Conversion of monomer with time
Reaction temperate: 70T
A 0% Mont. ;lll 3% Mont.; O 5% Mont.
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Fig. 3 Yield of Polymer
React at 80C for 8h

Fig. 4 SEM photographs of the shape of PMMA and PMMA/
Mont. granules

a) Pure PMMA; b) PMMA/Mont. nanocomposite containing
5% Mont.
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Table 3 Solubility of PMMA /Mont. nanocomposites in CHyCl B4 hFEEMAE RN TR, Al
Content of o . 3 5 8 EAUEL ARSI MACERB L EES
Mont. (%) — SHEHNEHETF, E 3% SENXRRT,
Solubility  Soluble  Soluble SOTiLI’; Swollen Swollen Fables Mechanical properties of PMMA/Mont. nanocompoiies
Content of Mont. ( % ) 0 1 3 5 8
FADSCHEER L SBARNNESDMHE Tensile strength{ MPa) 38 42 47 33 27
BALCEE T, FR4ERFZWKHELHMA Elongation at break(%) 7.7 7.5 8.4 5.4 4.8

FEAHEN T, R . ZEHEFK L S8HA Tensile modules(20C ) (Gpa) 1.3 1.4 1.7 1.6 1.2

HERCBERENAE SRR T, TR
MEERER: DECIBRTESR AR  SRAENNAFERRT TR ERORBRL

ATREMBSYE. SR T, EEEDFERE  ATMRIES FREZCKS KRR LA UE
MIAESLABRES YN A MEEEMT S8 ILROUNYT R, A . WA A
ILASG | Sk A5 0 I A R R ORI

nanocomposites MEPESHEMEHEARTBRINELHE, XK
Content of Mont. (%) 0 3 s 8 BramEmemEARRKEYO SR, FAd

Table 4 Glass transition temperature of PMMA/Mont.

T,(C) 117.16 108.95 113.35 115.45 WMmMTFRTAENEhER, R HeERT
.
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PREPARATION OF PMMA /MONTMORILLONITE NANOCOMPOSITE BY USING
INTERCALATION METHOD AND SUSPENSION POLYMERIZATION

ZHANG Jing, YANG Yukun
( Institute of Chemistry, Chinese Academy of Sciences, Beijing 100080)

Abstract In literatures montmorillonite’s organic modification usually use one-step intercalation method,
we developed a two-step intercalation method by using two different organic salts continuocusly. After
comparing the effects of one-step method and two-step method, we found that the effect of two-step
intercalation method was much better than that of one-step method. The nanocomposites were prepared by
suspension polymerization of methyl methacrylate( MMA) containing intercalated montmorillonite, and the
results of their FT-IR, XRD and SEM studies proved that the montmorillonite was effectively swollen or
exfoliated. Adding montmorillonite could affect the process of suspension polymerization. We found that
the conversion of monomer was lowered, the shape of polymer granules was changed to be irregular, and
granules' diameter was enlarged. DSC, solvency experiment and strain experiment showed that adding
montmorillonite may improve the properties of PMMA because of polymer’s cross-linking by
montmorillonite. The best weight content of montmerillonite was about 3% .

Key words Intercalation, Suspension polymerization, PMMA /montmorillonite, Nanocomposite



