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Abstraczt The orthogona] array desig€n method was addted © optinjze reaction conditons of grafting poly ( N,Vinylp}’rrohdone)

( PVP) on poy (3_hydroxybutyrate. co.g,-h}’dr(xyvaleratg ( PHBV) backhone in chlordhenzene The results showed hat heweghts

Of NLvinylpyrrolidone ( N\]P) and henzoy| perox'de( BP()),

reactpon tmperature were the hig8hly s8nificant factors to affct the Lraft

ng ratiO( (}[@/0 ) The 90% confence nterval on e estinaor of(;[% under the optimjzed copolymerizaton conditonswas ( 9 83

-+1. ]4)% Wwh ich was i accordance with the experinent resu]t( 10 48% )
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RecentLy a hiode8radahle themoplastic Polim er
pOIY( hYdrowbutyrat&cahYdroxYValemte) ( H_IBV%
1S attractn€more andmore nterests fn research and o
dustry field$" | Poly( N-vinylpyroldone (« PVP) has
been wdely used as medical additives or pPofimergc
modifiers” ? In this sudy PVP was orignally graf
ted onto PHBV t0 synthesge a new nove| hianaterial
whicth wou i canhmne the advantages of PHBV substrat
and PVP 8groups The orthogona] array design method
was adoPted © opPtinize the reaction conditions pr oh
anng the highest grafting ratjo

1 ExPberinents

1.1 Mate ra ks

PHBV ( Tanan Biopoduct Lid CO, China)
was recwystallized fran ehano] N-viaYPymolidone
( NVP)’ purchased fran Flukfl was treated with active
carhon soption O getrid of the nh b itor he fore using
Benzoy] pewxide ( BPO)  cbtaped fran Shanghai
7hong|; Cheamical Factory was recrystallized fram
methano] (Chpmohenzene and eﬂlancgl supPled by
ChmaMedicne Group§ were used as recejved
1.2 Reacton ofg€mfthg PVP ont PHBV

The PHBV powder with the dried weightofp 58
was canplete]y dissolved np5m], chloohenzene n a
three_neck fhsk and the given we hts of NVP monaner
and BP() mitjaor were added to it then the soutpn
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was heated up t0 a chosen temperatire under njtrogen
amosphere The sefcted fictors and levels in expery
ment are shovn nTah 1 Aftera chosen perjod of re
actiop thejpomL ethano]was poured into the soutpn

Tah | Selected facors and |evels in the experinent
Lewels
Factors

1 2 3 4
A Reaction temperatre/C 100 110 120 130

B Reacton time/ h 1 2 3 4
CBPO weight in feed/ & 02 04 06 08
D NVP weght n feed/8 25 50 75 100

with stirng Then the fomed Precipitates were
filtered and washed for severa] tines The dried weight
of produets( Wy shoull be higher thanp 58 Frm he
ncreased we igh’t the graftng ratiO( GM) could he
estinated as the followmg equat'pr:1
W—25

GR/f =———=2%
R/ 55 <100 (1)

7 Results and discussion

Talyp shows the I 45) orogona] array desgn
and results of he experinent Tah 3 shows the statistic
analysis of experinenta] results Fram the Tah 3 it
can he concluded that the we Bhts of NVP and BR) in
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Tdh 2 116(4‘) orfhogona] array design and resu]ts be seen that GR/ increased wit mcreasing NVP

Exp No A B C Emr D 8y weight reaching © itsmaxinun vaue (10 48);) at

. 1 . . . I NVP weight of g€ and then decrease] The highest

) 1 2 5 D) 5 4 56 GRJ/O value § n accorjance w ith the estinator

3 1 3 3 3 3 8 81

4 1 4 4 4 4 8 34 12

5 2 I 2 3 4 878 10 e

6 2 2 1 4 3 4 89 i 8 /"' »

7 2 3 4 1 2 526 e s ,

8 2 4 3 2 1 274 v.61 f N

9 3 1 3 4 2 698 3] /

10 3 2 4 3 1 2 43 " V

1 3 3 1 2 4 610 25 5 75 100 125 150

12 3 4 2 1 3 8 14 NVP weight in feed /g

13 4 1 4 2 3 4 75 Fig€1 Effectsof NVP weght in feed on GR

14 4 2 3 1 4 6 89

15 4 3 2 4 1 L 25

16 4 4 1 3 2 L 09 3 (Conclusions

feec’] reactpn temperaure are the highV s ficant
factors 0 affect the G[@/O and He oPtina] copoimery
zation cond itions are Ag By (gm 1€ reaction temper
ature at 120"0’ reaction tine ofq b weight of BR)
0. 68 and weight of NVP 10€ According © basc
pPrinciples ofstatistic§ 1he90% confidence pervalon
the estimaor ofGR ( (9, 83 £1. 14) %) at the optna]
copolimerization conditpns can he calulated GRJ/O

ncreased wih mcreasng NVP weight n fed a]l he
t'mge s0 the exPerinents at hig€her NVP we Bht should
be further evajated

Talh 3 Data structure for soring packet decoded nfomaton

Estinaor of facorp] effect

DeBrees Mean

Facors
1 2 3 4 of freedan square
A 0.60 0 28 077 —1L 65 3 498
B 0.30 —0 45 022 —0 07 3 Q0 45
C —1. 82 0 54 123 005 3 6 74
D —3.23 —0 67 151 239 3 2511
Eror 3 Q65

Fig1 shows the efects of NVP weBht in feed on
GM ( oter reaction conditpnswere Az B (}3) It can
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PVP 8moups were successfully Lgrafted onto PHBV
backhone in chlompenzene using BP0 as a mnjtjator
The weights of N- viny [pyro]done (NVP) and benzoy]|
petox'de( BP())’ reaction temperature were e highly
significant factors  affct pe (,RJ/O The P tma] ca
Polimergation conditions were reaction tamperature at
120°C, reaction tine of h weight of BPO( 68 and
weight of NVP 108 The 8rmfied PHBV with different
GR4 can be easily obtined by vawing the NVP
weight in feed
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