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E PHB R HBERERTYH 22C T A EH
K IRYARIFABEPHT.

Table 1 Graft degree and molecular weight( M, ) of PHB, radiated PHB
and PHB- g-MAH

Sample Graft degree( %) M, { x10%)
PHB (solvent : chloroform) 0 20.0
Radiated-PHE 0 5.8
( solvent : chloroferm)
PHB-z-MAH( Xz = 0.52%) 0.52 9.9
{ solvent : chloroform)
PHB-g-MAH( Xg = 0.38% ) 0.38 10.7

( solvent : acetone)
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Fig. 1 Graft reaction of PHB and MAH
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Fig. 2 'H-NMR spectra of (a) PHB, (b) PHB-g-MA (Xg =
0.52%)
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Table 2 The chemical displacement of PHB and PHB-g-MAH( Xg =
0.52% ) by " C-NMR spectra

PHB PHB- g-MAH( Xg = 0.52% }
cl 19.74 19.74
2 40.77 40.77
3 67.59 67.59
c4 169.10 169.10
cs 46.50
c6 26.83
c7 169.30
cs 169.39
cr 5.32
cz’ 38.77
c3’ 71.86
c4' 169.10
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Fig. 3 '">C-NMR spectra and deduced structure of {a}
PHB and {b) PHB-g-MAH { Xz =0.52%)
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Table 3 Temperature of which the weight loss is 5% of PHB and
radiated samples

Temperature of initial

Sample
decomposition{ C)
PHB 253.7
PHB ( Xg =0} 247.5
PHB-g-MAH (Xg=0.52%) 289.1
PHB-g-MAH { Xz = 0.38%) 27135
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Fig. 4 TGA curves of (a) PHB, (b) radiated-PHB
(Xg=0) and (¢) PHB-g-MAH{ Xg = 0.52% ) at
202
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Flg. 5 DSC curves during the second heating run of PHB

and radinted samples
a) PHB; b) Radiated-PHB; ¢ ) PHB-g-MAH ( Xg =
0.52%) ;d)PHB- g-MAH( Xg = 0.38% }

Table 4 DSC results of the second run of PHB and radiated samples

AH,(Jg)
Sample Tu(T) T.AT)
m AH .,
PHB 154.0 4.6 -23.01 -1.06
Radiated-PHB( Xg = 0% } 145.6 68.4 -10.30 -18.00
PHB-g-MAH (Xg =0.52%) 152.7 103.8 -19.14 507
PHB-¢-MAH ( Xg =0.38%) 152.9 80,9 -21.:1 -4.14
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Fig. 6 XRD spectra of (a} PHB and (b) PHG-g-MAH
(Xg =0.52%)
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Table 5 The contact angle results of PHB and radiated samples

Sample Contact angle
PHB 94.2°
Radiated-PHB{ Xg = 0% ) 102.6°
PHB-g-MAH{ Xg = 0.52%} 78.4°
PHB-g-MAH( Xg =0.38% )} 80.6°
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GRAFTING OF MALEIC ANHYDRIDE ONTO POLY( 8-HYDROXYBUTYRATE)
BY “Coy RADIATION

YE Herong, YANG Dongzhi, HU Ping, ZHANG Fengbo, QI Qinglei, ZHAQ Wei
( Institute of Polymer Science and Engineering , Department of Chemical Engineering, Tsinghua University , Beijing  100084)

Abstract  An effective way to improve the thermostability of poly( 3-hydroxybutyrate) (PHB) was developed . Maleic
anhydride(MAH) was grafted onto PHB by * CoY characterize radiation.' H-NMR,"” C-NMR, TGA, DSC and XRD
were used to characterize the radiated samples. The results of both 'H-NMR and “ C-NMR are consistent with the
successful grafting of MAH monomers onto PHB molecules . The TGA measurements demonstrated that the thermal
stability of grafted PHB was measurably improved with the introduction of MAH groups. The 5% weight loss
temperature of the grafted PHB with a graft degree of 0.52% was enhanced by 36 K. These significant results
suggest that wide commercial application of PHB may be possible. The DSC results showed both the melting
temperature and crystallization temperature of the grafting products were decreased . Moreover, the crystallinity of the
grafted PHB was decreased with the introduction of MAH groups,and the hydrophilic property was improved.

Key words Poly-8-hydroxybutyrate, Maleic anhydride, Radiation graft, Thermostability



