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Abstract In order to improve the performance of polymer/montmorillonite nanocomposite, montmorillo-
nite (MMT) must be modified organically so that the hydrophobicity of MMT and the compatibility between
polymer and MMT can both be increased. In spite of this, it is also necessary to enlarge the basal spacing of
MMT. In this paper, a new method was developed to co-intercalate MMT with two poly(oxypropylene)
amine hydrochlorides with different chain length. Therefore, two kinds of co-intercalated MMTs,
D400-D2000-MMT and D400-T5000-MMT were prepared. Their basal spacing, organic fraction and ther-
mal stability were investigated by XRD and TGA, respectively. In addition, the effect of stirring methods
and the number of intercalation times were also investigated. The results show the co-intercalation method
can largely increase the basal spacing and organic fraction of MMT modified with D400. T5000 amine
hydrochloride is much better than D2000 to increase the basal spacing (6.86 nm) and organic fraction
(64.06%) of co-intercalated MMT because of the cage structure comprised of branched chain of T5000
between the layers of MMT co-intercalated.

Keywords montmorillonite; poly(oxypropylene) amine; co-intercalation; basal spacing; organic fraction

FBAEMMT) g 201 B EA7Y), dReE RIYEAR A R 2 M — R R () A O N 7 /=

* E-mail: wangxiaoqun@buaa.edu.cn; Tel.: 010-82317289.
Received July 13, 2011; revised September 4, 2011; accepted October 24, 2011.



2 A

Eibd Vol. 70, 2012

FAIRGRZ, IR A R S 30 MMT R RAFrsE
K. BRI, 7R RE IR A IS I - Ak = A6
BHET, A0 MMT BEATAHLSCE, LA R MMT SR 1 1)
B B R A TR AR e o,

KRR, R TEER B & Tl i 5y 742
FAN AT LAEE MMT R &K, i ol Bk
MMT K))Z2 1 BE % 4 nm 2245001, Lin 260281 1wy 7y 1
(1 LA SR Tk (POP) by i B 1K) — R 41 R R A4 by 445 )2 771,
PR JE MMT [1))2 A1 #E =k 5.8~9.2 nm. 4Rif, @5
IRTS & B, KR et MMT BN BRI b, %
PRAER 0 1 e A o o BRI ST i S TR K
oy T IR Bk Eh e 2 70 BUR Re7EdE 5 MMIT J2 [RIE )
[ % MMT SR sk e, H2, T HEAN S
REYIAE D TS50 L ER, FESE MMT 5%
B YR Z B AR AP BAL,

h T RPOXA W, RS T — R 4 2
MMT #5773, BISERH K246 )Z55)(r D2000 5%
T5000 ERMkEL )t MMT, RATGE T MMT )2 H)
PH, SRJ5 RS G YRR B AR BT AR R S5 44 1) 7
Sy FHEJEFGN D400 SRR E: 3 P XS Bk etk MMT i
ITE AN, 438 T ARG 2 1 MMT. 32—
A, SRH X SEATH 7 (XRD) FIEVEE 73 4 (TGA)
G T W AR 20 e MMT (2 TR AP = L
PRSI, T 5P 2 TR R LG, RS0
T D400 REKE T E MMT [ EE 7 M 2 V2
S5 MMT 2 R B S (1 5.

1 KEERSY

1.1 5

WS (Na-MMT), 7= [ #TLFAOR 4k T A
/2], CEC & 100 mmol/100 g; #hig™” HAb b L) ;
=Bl oy =4 ) 430, 2000 F1 5000 5K Bk i
(Jeffamine®D400, D2000 F1 T5000), 7 H Huntsman 2 7]
(TX, USA), tagify N 1 pros.

TRV L B RE2S HWCL-5, FBMM K IR T34 PR A
Al m V) B HL FSL-I, BRI
BT B0l DT5-4, dbatBARIER] 20N LA PR 2 A,
HLE T4 DZF-6050, i 72 S v 4% A PR H].
1.2 BERMRBEERKL
1.2.1 REks e H &

435I H D400, D2000 A1 T5000 —Fh 5wk (1 1)
L3RR Sl w4 SR T B . LR, K D400 (9 mmol,
3.87 g) 5 th IRV H (37 wt%, 18 mmol, 1.78 gl I A &2
484 mL ZE 1K, UKOKi 3 h, 192128k EE DA0O0.

AP R R BREL £ D2000 FEEERE: £E T5000 frIH] 4 )5
HR EEESEE TYRM R 101). 5 REG A
Ko BB AN AL, DU 25 85 7K T4 VRS 45 Y (K
R EI R L 10 3 ik v

HoN NH
? ﬁf\o/)f\'/ 2

CH, CHy
JEFFAMINE X MW
D400 ~6.1 430
D2000 ~33 2000

Moles PO
JEFFAMINE R n (xty+z) MW
T5000 H 0 85 5000

B 1 Rl (D400, D2000 FI T5000)1k. 2% 45y 5
Figure 1 Chemical structures of D400, D2000 and T5000
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Figure 2 XRD curves of Na-MMT (c) and D400-MMT pre-
pared under low speed stirring (a) and high-speed shearing (b)
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Figure 3 TG and DTG curves of D400-MMT prepared under
low speed stirring (a) or high-speed shearing (b)
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Figure 4 Effect of different intercalation times on XRD curves
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Figure 5 Effect of different intercalation times on TG and DTG
curves of D400-MMT
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Table 2 Effect of different intercalation times on thermal

stability and organic fraction of D400-MMT

Tonset1/ Tpeak1! Tonset2/ Tpeak2/ Organic fraction/
C C C C %

D400-MMT 114 231 333 392 15.88
D400-MMT2 142 227 337 407 16.68
D400-MMT3 179 240 342 396 16.72
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Table 3 Effect of co-intercalation on thermal stability and
organic fraction of modified MMT

Organic Theoretical
Tonset,l Tpeak,l Tonset,z Tpeak,z fraction

o o o organic

fc e e e 1% fracgt;ion/%
D400-MMT 114 231 333 392 15.89 18.10
D2000-MMT 170 290 — — 5421 50.00
T5000-MMT 173 293 — — 6219 62.51
D400-D2000-MMT 193 265 — — 4270 —
D400-T5000-MMT 212 311 — — 64.06 —
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