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Fig. 1 DSC endotherms of PVA (a) and modified PVA

(b) using high-pressure stainless steel pan
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Table 1  OH streiching frequency v, for PVA and modified PVA?]

Sample Vo (OH) (em -1 Aou/Acy
PVA 3422.50 1.17
PVA/Water/M 3411.94 1.55

JKAE PVA H DL E K A] R4S 5 K AR TR 25
K 3 MIE AT, K2 KU, Bt PYA w2455 Ji]
1 SEURE £ ot — 20 AR T AR ok, A HOIR 2
AR R B :0°C Ze A7 1 A r 7O fal e i %, ml o
45 K W e o) AR D A%, O HL 23 R P A I
(F2(A)  #iZ(d)) , &5 &K &3, 6K 7
W B 22 RE B A RE 25 A, K B9 W L AR K B 96°C
THE 2 139.8°C (K 2(B) , Mk (d)) , Wl F AL %L,
ZE S PR AR AR RS T PVA K Rl T o AR v K
BUZE R AL 3B 2 ST PVA BAE #
TRz —.

Thermal endo

1 1 1 1 1
—40 =30 -20 -10 0 10 20
Temperature (°C)

Thermal endo
[e]

; - N

30 60 90 120 150 180 210 240
Temperature (°C )

Fig. 2 Melting behaviour (A) and evaporation behaviour
of water (B): (a) PVA, (b) water, (¢) PVA/water and
(d) PVA/water/M!?*/ ( This material is reproduced with

permission of IOM3. )
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Melt spinning of PVA/CNTS
composite fiber

Exlrusion of modified

PVA/Mg(OH,) composite fibers PVA master batch

Extrusion blowing of
modified PVA master batch

Hollow containers

Fig. 3 PVA products prepared by thermal processing

A
OHN |N\ N\H__ HN |N\ NH;O_«
I NN i ~N. Il
II\I‘C*I;IH \N( H‘I?'C’.‘"H N\N(NH l,C\IﬂH
- He \0/ g s oG BT O G
oy I B
N_N_N NONUN NN
- yN\(N\w TSN gy T T T e L
| YHE,H"YH"H\K
- + N NN NN
N AN \O/é\N/C\ ¥ H H‘Q¢C1ﬁco"HNH"'(_)" \N,C\OHNH
A I|{ AR noHon i 0 i
—>H/N\H<_ % T |N\ Ny
) NN, 9 NN @
H. G H \N( o Co Y TR O
) ) SN ) ) N | |
(The arrows denote the active points forming hydrogen) *O’C‘ITI’C“Q' f H“*0”C‘N’C\0' oo ‘Q”C‘N’C*o
H H H H }'1 H H I:{ H
Fig. 4 Formation of MCA self-assembly structure
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Fig. 5 The influence of water/reactant ratio on viscosity of
(a) reaction system without modifier, (b) with 10%
modifier content in MCA, (c¢) with 15% modifier in MCA
and (d) with 25% modifier in MCA (shear rate; 1 s~')
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Fig. 6 FTIR spectra of MCA (a) and modified MCA (b)
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Fig. 7 DSC curve of MCA (a) and modified MCA (b)
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Fig. 8 The morphology of flame retardant of MCA
(a) and modified MCA (b)

H 9 W UL, 4152 A BlotE MCA XF PAG (1 FH
BRROR L & T 58 MCA, 78 20t MCA & 5 {0 R
7% Bt , B 7] @ 2 UL94 ~ 1. 6mm VO K" . 4
T 54 R il 4 2 AT e BEBR R SR A T vk

2: i -0~ Modified MCA flame retarded PA6
;5”5 -0- MCA flame retarded PA6
N u]
321 D/
_31F —
S 30+ /: o
3 29f /
) o o

28
27
26
25

24
23

1 1
10 15
Flame retardant content (%)

Fig. 9  The influence of flame retardant content on the
limiting oxygen index (LOI) of PA6LY ( This material is
reproduced with permission of Polymer Material Science and

Engineering. )
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Fig. 10 Dynamic mechanical analysis ( DMA) curves of
POM, PEO and POM/PEO blends '**! (This material is
reproduced with permission of Polymer Material Science and

Engineering. )
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Fig. 12 DSC cooling traces of POM/PEO blends from 200°C to
0°C at 10 K/min
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Table 2 Mechanical, friction coefficient and wear properties of POM/PEO (95/5) blends

Impact strength Tensile strength Modulus Friction Wear width
(kJ/m?) (MPa) (MPa) coefficient (mm)
POM 6.7 54.7 2151 0.32 5.4
POM/PEO (95/5) 12.9 51.5 1816 0.18 3.5
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PREPARATION OF HIGH PERFORMANCE POLYMER MATERIALS
THROUGH INTERMOLECULAR COMPLEXATION

WANG Qi, LI Li, CHEN Ning, LIU Yuan, BAI Shibing

( The State Key Laboratory of Polymer Materials Engineering, Polymer Research Institute of Sichuan University, Chengdu 610065 )

Abstract  Intermacromolecular complexation occurring among the macromolecules with complementary
structure through the secondary binding forces,e. g. Coulomb forces, hydrogen bonding,van der Waals forces,
charge transfer interactions etc. ,is an effective supermolecular method for preparation and property enhancing
of polymer materials. This paper summarizes our research work on intermolecular complexation in recent years,
e. g. , realizing the thermal processing of PVA and developing a series of novel PVA products with high
performance , preparing novel halogen free flame retardant, controlling the crystalline structure of POM and
effectively improving its notched impact properties and friction and wear properties, etc.

Keywords Intermolecular complexation, High performance polymer, Supermolecular method





