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BEW /9K G 8B Polymer montmorillonite nanocomposites, PMN) BLURE %ﬂ\j%ﬁi,
S L AUKRARLF (<100 nm) T RAEW T HGH AR T2 AR SESMEHHLE, PMN HAT L
SRPIFRILAAVERE . R | AR | ETRA L 4 SABRREERE , Nz Bz e iR
# PMN B9 FE ik, AR 20 R A E M B A Y RORIZE. BB AEA, AMIHG M
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1.1 AFIEMN=E

FRIESEHE 4 (Na-MMT, #VLFHEAT /AR ) ; DMDAAC (IR & EATAHRAF) ; TMAAC (TLHE 4
T VE RS AL 2= WF5ET) 5 DAC 1 DMC(JH 3 AL TATBRA R 5 b SRS (A. R. 2%, Lot s RIL# 5
UNGIDR

H 75 55 XRL-6000A I X SFEATHHY (Cu Ko H14%, A =0. 154 nm, 235 0. 04°, & HLJE40 kV, &
HL 30 mV, FHERE 5°/min, F3EVEH 3 ~70°, & 4i0%k4 ), 72 Bruker VECTOR 22 HIZLA1Gi%
AL (KBr FEH, 439852 em ™", 4575 4 000 ~400 em ™). K] Chemdraw 437 #4318 40 F KT il
Fa 534
1.2 XEHTE
1.2.1 BEREERMEOHE B4 FR0RESN S a8k, 2R ZEHA 3 ST
2 4 BH S T 3c# i (3CEC) Y EA{K DMDAAC, TMAAC, DAC #1 DMC, 2 FHgdE 24 h, HHEE T
IKPEEER, BRI P IS PR AR A A AE A UiIE N k. B0, T 60 CHAS T4 24 h, 152 FH
BT HARIEE S A, 2 0ic/E DMDAAC-MMT, TMAAC-MMT, DAC-MMT £l DMC-MMT.
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1.2.2 BEREZBEERFORE B IR E SN A B4 00 43 508 o i BR B () /K s
T 60 CHidk 24 h. By, HEBEFKERE, T 60 CHZ T 24 h. BB+ 550 Wi
PMDAAC-MMT, PTMAAC-MMT, PDAC-MMT A1 PDMC-MMT.
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52 Jd - 2 Fh A S DY T AR AR S T AR ) 2R R L. R AR /R Ay = AR et
[ i B4, T LA MR P e T LA B R A, el ) A7 R s ] R 2 DG BRI BEES T (A0 Na ™, K*, Ca® )
i, XL B ES T AR 2 B 5 LA HLRH B AT B T A e, FRATTEE 0 A L S M - i )2 (] i
1.26 nm, WRZRAFAS A BRLA () f 02 58 M 4 BH B - 32 e BB 0 9 3 A5, ARIIE T 58 I I8 )2 rh 4 M i E AT S
Tt BHEF oA F e e 5 VR FH B3 A s E A SR )24, e X SR AT S mT AR )2 ]
ARk

2 1 ATLLA H, DMDAAC i 25 I 12 R A R A 1. 26 nm §7 K% 1. 425 nm, 1 TMAAC,
DAC F1 DMC ¥J4" K% 1. 38 nm. fIAGIEFHATR GG, DMDAAC 12 50 T2 R & £ 484k
251 1,425 nm 45/ %E 1.36 nm, DAC Hfi)Z2 M55 +)Z M 462 )5 09 1.38 nm 77K % 1.48
nm, 1fii TMAAC 1 DMC /25 BHIA G &R 2 E IR kAR, iAERIE , 4- 2005800
TR ENAE K I A 2 ) A R A 2 A BE R ARTAY 1. 82 nm 3K F 1. 92 nmP!; a, b-RA R RTEAK I A2
W] &R RS, EAFEM 1.1 nm /N 0.9 ™ 5 HEMAER IR A 2 18] & AE 5 B AW S 82 ]
B 1. 89 nm 2847 1.32 nm'7 . DATRE I DU BA R4 A T 520+ )24, DAC Fil DMDAAC Wil iR 7
JRIR & A T BARNE, 1 TMAAC F1 DAC BARFFRAEJZ ] K R4

Table 1 Calculated XRD data for the polymerization products of the intercalated

monomers in MMT templates( nm )

Material DMDAAC TMAAC DAC DMC

Na-MMT 1.26 1.26 1.26 1.26

Monomer intercalated produet 1. 425 1.38 1.38 1.38
Polymerization product 1.36 1.38 1.48 1.38
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Fig.1 FTIR spectra of Na-MMT, monomers, monomer-MMTT before and after polymerization
(A) DMDAAC; (B) TMAAC; (C) DAC; (D) DMC.
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XAk 25 PR 34 i, 913 em & TR VK Al—O (OH) —Al BFER RSN, 519 om ' Ab 2
Si—O0—Mg S AIRSNE. ¥/ DAC, DMC, DMDAAC #l TMAAC ) C—H 4R 3% H BLAE 3 020 ~
2 800 cm 'JEREIAN, BI2 930 em '[v, (CH,) ] #12 856 ecm ' [v (CH,) """ ; 1 487 em '4bJE(CH,),N*
)8, (C—H) T Prshid. MRIRIZIG, IR 228 FoKuRiA, 2B 7E 5 I8+ 26w i S A, A o
RS A TR TESE I 1 )2 N, 193]89 DAC-MMT, DMC-MMT, TMAAC-MMT F1 DMDAAC-MMT & &4
) FH R RITIY R L0 0t 52 i - 48 55, SO, (H(CH,) N*7E 1 487 em ™" AbAIGEATIARIA S, DU AfA )
AWK, KB IAEAE 3 415 FiT 1 640 em ™' BT, 1M C = C WG AE 1 640 em ™ 4b | SIERE
J&, C=C AU C—C BB, TSR SR K (ISR 1 640 em ™' RbEE A, AR AS SRS
W WSO AR 28 4. MUK ) DMDAAC-MMT F1 PMDAAC-MMT 7£ 3 020 ~3 120 em ™" X [&] (4 £1 7Mi%
Al AL R3 087 em ™' b= CH, W' C—H MR 4a IR shIE R A5 %<, WIMIER T DMDAAC 7652 +
EAT T TR A [FFE DAC-MMT Fil PDAC-MMT 7£ 877 em ' 45 XUHA ) C—H AR s AE
HIRWIEE T, £ DAC fFEZ B2 &4 T RA" . 1 DMC-MMT F1 TMAAC-MMT & & 1iJ5 1Y
LIAMNETE AR, 454 X BTARMTHTIEE R W DMDAAC fil DAC 752 + 28 & 4= T 8R4, 1 DMC
FITMAAC JERRAERA.

Jaynes 25U Lagaly 250 #2308 | Bedk SR B2 52 00 A6 2 DDA R 2L P 1, T A B
22 AT, EEECEMRN A FHE. X S AT S B T AT, BR DMDAAC PL4k, DAC, DMC
FITMAAC 2[R b R 1. 26 nm 37K F) 1. 38 nm, o] WIINAYREE BB 1HEA B N* (CH,) 3
AP E R B 2(A) FI(B) ]. i Chem3D MM2 IH5A535] N* (CH, ), #70F 1= B J& 0. 42 nm, il E5EME+
JEBURSE 0.96 nm'™) | 145 XRD #9 £ #JZ A # 1. 38 nm (0.428 nm +0.96 nm) —3L, ALl DAC,
DMC Il TMAAC 782 [ HEAR A7 20 AE R ZHFI B 2(D) ~ (F) ]. BHAWANEN AL DMDAAC )2
AP K2 1,42 nm[ E2(C) ], HE Chem3D MM2 5455 DMDAAC L7EJZ R MOEAT 2 HEAG, H
ORI 2(G) 7R, Toshio M BIBFSE T 14,16- 1 " BRAUBRER, 14,16- - — B SURBR7E /K Wt
AT R A DL, T P AR B SR K A A B AR OR TR, 30T 14,16- =1
B RURR IR e A2 R A, T 14 ,16- b — B BURIR A & AE R A, B 2 ATLIE H, DAC, DMC F1 DMDAAC
RUEYEAT TS0 2, 1 TMAAC XU JZ A 3206, BARFEXFHMENL T 2 4~ C = C WUk [Al1R
MER A ar ST ST B BT L ERSR TMAAC 43 F A FE B A 0,32 nm, RS ES I )2 R & E
RAERN. DMC 5 DAC 7EJZ 010 70 FRE B ARSE, #8J2 0. 39 nm, {H DMC BUEEM — 4 RIE 2 T —4>
3% | ZERAR A RS ST, B IRAEAE T 2 AU R a], BELAS T U A Y o el DT 23 7 322 o P e
[E2(F) ], PIWAG TG R, 76 DAC [ 2(E) |, B WEEMAAAE, SEEPAT T5 0 2
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Fig.2 Spatial arrangement of monomer molecular between the layers Na-MMT template
(A) Side view of TMAAC; (B) side view of DAC and DMC; (C) side view of DMDAAC;
(D) top view of TMAAC; (E) top view of DAC; (F) top view of DMC; (G) top view of DMDAAC.
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Wl AT R A V. 7E DMDAAC 4317, B RUEHECE T TSR L2, S5 KFERT, L&
ST INEY 7 BT S T G BRI 237 (B) A ar SRR DT SR i
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In situ Polymerization of Ammonium Ion Monomers Intercalated
in the Montmorillonite Template

FENG Li', YANG Mu®*, WANG Ge**

(1. School of Science, Beijing University of Chemical Technology, Beijing 100029, China;
2. School of Material Science and Engineering, Beijing University of Science and Technology, Beijing 100083, China)

Abstract The protonated forms of four ammonium salts( dimethyl diallyl ammonium chloride, DMDAAC; tri-
methylallyl ammonium chloride, TMAAC; acryloxyethyl trimethylammonium chloride, DAC; 2-methyl acrylo-
xyethyltrimethylammonium chloride, DMC) were introduced into the interlayer region of montmorillonite tem-
plate through ion-exchange reaction. X-ray diffractometry and FTIR spectra displayed that all the four mono-
mers were intercalated into the layer region successfully, but only two monomers undertook in situ polymeriza-
tion. The different reaction activities of the four monomers were attributed to the different space arrangement
and steric hindrance of the monomers in the interlayer of montmonrillonite template.
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