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Fig. 1  Schematic diagram for the synthesis of PPESK-g-PEG graft copolymers

n=0

o

—CH,Cl H. §=8.63 350 750 g/mol 40 mL 10.0
H mmol  NaH N,
3 c 2 h PEG-OH
CMPPESK DS 3 g CMPPESK DS
—CH,Cl . DS 3.22 60 mL NMP
1 DS CME N, 72 h.
5h DS
PPESK . / 3
30C . 48 h 60°
NP S . - 48 h.
Table 1 The DS of CMPPESK in various reaction conditions*
Reaction conditions PPESK-g-PEGs,
Sample label Mole ratio of Temperature ~ Time bs AN
CME/PPESK . 2863 cm™!
repeal unit C h CMPPESK
CMPPESK-1 11.5 20 2 0.81
CMPPESK-2 34.5 20 2 1.65
CMPPESK-3 57.5 20 2 3.03
CMPPESK-4 57.5 20 5 3.22 Virgin PPESK
CMPPESK-5 57.5 20 10 2.96
CMPPESK-6 57.5 30 10 2.47
1 1 | 1 | | 1
* For all chloromethylation experiments the amounts of concentrated 4000 3500 3000 2500 2000 1500 1000 500
-
H, S0, were 15 ml/g PPESK. Wavenumber (cm™)

Fig. 2 FTIR spectra of virgin PPESK CMPPESK and
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W‘*@ NG (e PEGos9
d(e) CH, EA Ym0 Yo =0 _
(CIL,CLLOY—Cl1 N-N (H) DS of used GD of PEG % Grafting
§2 g ms a(b) CH,Cl ﬁ@m Sample label CMPPESK ————————————————efficiency*
O % '"H-NMR  TGA %
PPESK- g-PEG;so 3.22 1.18 1.09 36.6
PPESK- g-PEG;5o 3.22 0.79 0.71 24.5
f
* Grafting efficiency denoted the percentage of —CH, Cl transformation
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AMPHIPHILIC PPESK-g-PEG GRAFT COPOLYMERS
SYNTHESIZED via WILLIAMSON METHOD

ZHU Liping 7ZHU Baoku FENG Yongxiang XU Youyi
Institute of Polymer Science  Zhejiang University ~Hangzhou 310027

Abstract Amphiphilic graft copolymers having poly phthalazinone ether sulfone ketone  PPESK backbones and
poly ethylene glycol side chains were synthesized through a modified Williamson ether method. Initially
chloromethylated PPESK ~ CMPPESK ~ was prepared using chloromethylether as chloromethylation agent. Then
PPESK- g-PEGs were synthesized via the coupling of CMPPESK with alkoxides formed from PEG mono methyl ether
PEG-OH  and sodium hydride. Two PEG-OHs with the average molecular weight of 350 g/mol and 750 g/mol
respectively were used as the grafting reactants. The grafting of PEG-OHs onto PPESK backbones was confirmed by
FT-IR '"H-NMR and solid " C CP-MAS NMR. The grafting degrees of PEG-OH were calculated from 'H-NMR
analysis and the obtained results were approximately consistent with those from TGA analysis. The resultant PPESK-
g-PEG copolymers were hydrophilic but water insoluble rendering them potential candidates as surface modifying
additive for PPESK porous membranes .
Key words Amphiphilic Poly phthalazinone ether sulfone ketone ~ PPESK  Graft copolymer Williamson ether

synthesis





