16 2 Vol. 16 No. 2
2004 6 JOURNAL OFJIANGSU POL YTECHNIC UNIVERSITY Jun. 2004
: 1005 - 8893 (2004) 02 - 0001 - 04
( , 213016)
2.2%
, 1.2 nm 3.84 nm /
(Polypropylene/ Montmorillonite Nanocomposites, PNC) ,
2%, 15% 12.12 K/ m?
35.77 MPa, pp 180% 4.3%,
: TQ327.7 A
Cq 0.9 1.1medg,
; , (HTAB) ,
: AR, : , 045,
[1]
L ; F401 b ; 1
( cp ;
1nm) N (BPO) , AR ,
; b AR 1 ;
) ’ 1010 PLTD, ; ,
L] 1 [5] )
' 2 4 [6]
[5]
' ' 1.2
(PP- g- AA)
' 30 40 min, 24 h;
80 30 min
1 , , 1h . TYB7142
1.1 50 , , 400 ,
(MMT) , 400 , O- MMT, XRD
* . 2003- 11- 06

(977-), '



2004

1.3
PP
(F401) , 1010
PLTD, 100 SGN - 50L
15 min; SJISH - 30
80 5h, @B1040 - 79 @3B1039 - 79
XS- ZY - 125Y ,
1.4
X - (XRD) :
D/max-rb X , CuKa
, , 40 kV , 100 mA ,
1.2 10°, 1°/ min; SEM
X - 650 ,
, 1 500
2
XRD 001
doo1 , ,
Bragg :2ddd =A
, 6 , A ,
d 1 MMT XRD
, P 6.9, d 1.2nm
(7]
a
2 P s P 10
268 /(%)
1 XRD
2.1
1 HTAB (@]
- MMT , 2
XRD ,
O- MMT 001
2 ,
, MMT

’ O'MMT

80 % , ,
MM T Na* ,
HTAB ,
HTAB 0.8 1
1 HTAB O- MMT
MMT MMT2 MMT4 MMT6 MMT8 MM T10
m (HTAB)
0 0.21 041 0.61 081 11
m (MMT)
B/ () 6. 96 3.98 2.98 2.58 2.30 2.22
dgoz/ NM 1.20 2.21 2.96 3.42 3.84 3.97
2.22°

w
[+
Q
; 4 6 8 1:)
26 /(")
2 HTAB O- MMT XRD
2.2
5 H
( ) (
) H,O
( )
: 90 AA
5%, AA PP 30 %,
2h, H,O 14, PP- g
- AA 2.2% PP
- g- AA
2.3 PNC
2.3.1 PNC XRD
2 10 % (
). (
)
, PP
2% 10.9 kJ- m?,
151.7 %,



/ / -3 -
PP , 12.12 k) m*  35.77 MPa,
, MMT PP 180% 4.3%,
2
2% 3 PNC ( 100) ,
XRD , 3 Bragg ,
] O = ,
MMT PNC O -
MMT , , PNC , , ,
PNC MMT , ,
0.5% , XRD 2° ) Y
, PNC , ,
4 nm , PP ,
PNC ,
, 3% , PP- g- AA
4.09 nm, O- MMT ) 20%
PNC
4 PP- g- AA PNC
2 PNC
PP- g- AA
/(K m?) / MPa
| (K m?) / MPa 5% 7.23 33.95
F401 4.33 34.3 10% 10. 90 34. 46
PNCO. 5 6.64 34.15 15% 12.12 35.77
PNC1 8.16 34. 42 20 % 11.03 35.38
PNC2 10. 90 34. 46 2.3.3 SEM
PNC3 9.23 34.01
4 A,B C PP, PNCO.5
: PNC
100 PNC1 1% PNC2 ( 10 %)
3 PNC 1 500 SEM ,
O- MMT PNCO.5 PNClL PNC2 PNC3 , PP ,
2/ () 2.30 1.92 210 2.16 , ’
door/ NM 3.84 4.61  4.20  4.09
B C PNC
1.92°(PNC1) , ,
2.10°(PNC2) ! !
w , C B
o
o 2.16°(PNC3)
2.3°(0-MMT) ! !
, PNC2
2 4 6 8 1.0 3
28 1"
HTAB
3 PNC XRD HTAB , ,
2.3.2 PP- g- AA PNC HTAB 0.81 ,
4 2%, , HTAB
PP- g- AA PNC 0.81 ,
, PNC 3.84 nm PP
, (AA) PP- g- AA,
15% PP- g- AA 2.2%




.4 2004

1%, 2%, 3% 12. 12 kJ/ m?
4.61nm, 4.2nm 4.09 nm, 35.77 MPa, PP 180% 4.3%,
2%,
15 % ,

B{PNCO.5) C{PNC2)

4 PP PNC SEM
Oligomer - Clay Intercdation Compounds [J]. Journd of Applied
Polymer Science, 1997, 66 (9) : 1 781- 1 785.

[1] Alexandre M, Philippe D. Polymer - Layered Slicate Nanocon- [4] Hasegawa N, Kawasumi M, Kato M, et d. Preparation and
posites: Preparation, Propertiesand Usesof a New Classof Mate- Mechanical Properties of Folypropylene - Clay Hybrids Usng a
rids [J]. Materid Sdience and Engineering, 2000, 28 (1): 1 Maeic Anhydride - Modified Polypropylene Oligomer [J]. Jour-
- 63. na of Applied Polymer Science, 1998, 67 (1) : 87- 92.

[2] Kawasumi M, Hasgawa N, Kato M, et d. Preparation and (5] ; . : [J1
Mechanica Properties of Polypropylene - Clay Hybrids Using a : » 2001, 14 (3) : 85- 89.

Mdec Anhydride - Modfied Folypropylene Oligomer [J]. [6] Rengarayan R, Vicic S, Lee M. Solid Phase Graft Copolymerizar
Macronmolecules, 1997, 30 (20) : 6 333- 6 338. tion: Efect of Initator and Catdyst [J]. Journd of Applied
[3] Kao M, Usuki A, Okada A. Synthess of Polypropylene Folymer Science, 1990, 39: 1783- 1 791.

Preparation and Properties of Polypropylene/ Montmorillonite Nanocomposites
Using Graft Copolymer of Polypropylene and Acrylic Acid as Compatilizer
REN Qiang
(Department of Materials Science and Engineering, Jiangsu Polytechnic University , Changzhou 213016, Chi-
na)

Abstract: Acrylic acid (AA) was succesSully grafted onto polypropylene by suspension process. The maxi-
mum AA grafting rata was 2. 2%. The obtained graft copolymer was used as compatilizer for polypropylene/
montmorillonite nanocomposites. Na montmorillonite (MM T) was modified by hexadecyltrimethyl ammonium
bromide (HTAB) and the doo; layer spacing increased from 1. 2 nm to 3. 84 nm. Nanocomposites was prepared
by melt intercalation and the dg; of montmorillonite in nanocompostesincreased a little compared with that of
O- MMT. When the montmorillonite content was 2 % and compatilizer content was 15 %, the obtaned
nanocomposites showed the best mechanical properties with izod impact strength 12.12 kJ/ m? and tensle
strength 35. 77 MPa. Theizod impact strength and tendle strength increased by 180 % and 4. 3 % compared
with those of matrix , repectively. The above results confirmed that the addition of MM T could improve the
impact and tensle strength of polypropylene synchronoudy.

Key words: graft copolymerization by suspenson; polypropylene; montmorillonite; melt intercaation;
nanocomposte
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