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PHB #: 54 ¥ B Aldrich 22 7] ; PEO # & 1 1§
ZEKRXFEM, TN 3x10°. 8 PHB /5140
PEO#—E B ESRH T ETHERILE. RS
WARBERIEE AL FRERE BRELEE
ESWCTFTHREEE. HTFHIEMEBERESR
F8 PEO X PHB dEfTiiR e, Him LB Yk & 1L
PHB B E{k,6 M HEVHRT PEONERESH
23%)% 0% 5% .10% .20% .50% . 100% , & & i
£ PEO-0, PEO-5. PEO-10. PE0O-20, PE0-50, PEO-
100.

1.2 NMR %£§

B & ¥ AL % 3 3 19 7E Bruker DSX-300 #EF{X
TRE.FELRSEN CHAYC MILREES
B[4 300.13 MHz 1 75.47 MHz,'H 1" C & 90°Bk
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Fig. 1 Pulse sequences used for measuring 'H T;{a} and
'H Ty, (b}
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Fig. 2 "C DD/MAS spectrum of sample PEO-50, C and N dencte
crystalline and noncrystalline signals, respectively

Table 1  Crystallinity of PHE and PEQ in PHB/PEQ blends

Sample PHB PEO
PEC-0 0.69

PEO-5 0.67 0
PEO-10 0.66 0
PE0-20 0.65 0.10
PEOD-50 0.69 0.67
PEO-100 0.92

ARIWERTUEH EELBARLY
A4k, PHB (NG RE R A RT B & 0.67 24,
M PEO KIS MR R A TR AWML . 4 PEO B
mMRARBRNERE, MALBEYF,PEO W5 &
BEREE H AR & 8 PR R ML, % PEO &
EMT 10% LI T, % E LS X%k WE T PEO 1
HERES. XHES LIRS T PEO & B IKAT,
PHB HJ4E § X Bl PEO 2 18] L& B iF M &4, fF
TR PEOZMARE /1 FIEE BEH/ S B 091 0, PEO JF
B R IERBCHINHER , A RZBEENHEE
tEE TN 20% B2 — 1N RE,.PEO S &
f£20% AT, ERMEAAHEFRLRE
F;PEOSE KT 20% 0, NB& F&HikE K
HFUHEE X5FXHFHDC TRERRE -
1 B S BT i KM, PEO S B A
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Fig. 3  Partially relaxed ¥ C CP/MAS spectra of PEO-50 with
different delay time measured by pulse sequence shown in Fig.la
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Table 2 'H T, values of CH; in crystalline and noncrystalline regions of
PHB in PHB/PEO blends (ps)

Sample Crystalline region Nonerystalline region
PEO-O 10.1 15.0
PEO-5 9.8 16.1
PEO-10 10.1 16.9
PEO-20 10.0 20.9
PEO-50 9.7 16.7
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Z(E] ) B BEY R LAOF 1 R b i, M) i 3t
REFREHT (T OREELIHNER RZW
HERETHHABERRZ . 'HT BT, HEBER
R, R EEHREOARE. —'H T, I 0H
FEAHERILTWAK T H T, % 569 XK 382 %
MAILAH K. He THET PEO § 8 50% 1Y
PHB/PEO H:EMHRM'H T, RAXMHESFH
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32 0™ RATIAK, BGE X PR RAM & R EE
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MPEO WaaX . EMX A FERE, B iilnss
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T, AR PEOERKREXHH T, ER-HFNTX3
P HTFHIRENT . HBYELR T PEO S
& Xl PEO-5, PEO-10 1 PEO JE S X 32 X1k
RS K5, BBt i g s 3 i ] L MR .

Table 3 'H T), values of PHB and PED in PHB/PEO blends (ms)

PHB PEO
Sample Crystalline Noncrysialline Noncrystalline
region region region
PEO-O 50.1 21.5
PEO-5 41.3 21.1
PEO-10 39.8 18.8
PEO-20 39.0 17.9 13.0
PEO-50 34.3 16.2 9.8
PEO-100 8.4

PHB &XM'H T, B8 PEO S B MK, & &
B AR X PEO B AT PHB BY & X 7= 4
TEW HEATEHAZERERRTED &K
L+ kHz SBEBFEA K Fis s EB R . X
55 DSC L3 Ff LBk 9 PHB ZE 3L R & & B PEO
FEHOEMTBFE S TREMRSR - BW"™ a4
PHB 14 PEO £ BEHN'H T, 5510 21.5 ms
8.4 ms, FEF LR A M LAY {L , PHB ) PEO JE &
K#'H 7,8 K%L T .PHB ¥'H T, B8 PEO

SEWNTIZE#H M, PEOM'H T, B PEO & &
WE/NTOZ #TH n . B) PHB R9'H T, F1 PEO A'H
T, BEA R T2 FA MBS AR N AL
BHTHEREAE LA B XEEREH
PHB 1 PEO M S X LSRR E £ EH8D
B -ERHEH . ARHGTEERMHERKX
AREZLHEEN, FNHHERXH'H T, 85X
i F R A —3.

SALLEZBRESR % PHB/PEO B R M
HERAMHEEtALUEE U T4 LI PHR 3 ¥
KR P PHB AR TRENESRE, B
PEO S B, Z M7 EEEREMPEO ML &%
MEHERIEAERX, Y PEO X BREH (KT
20%),PEO JLY- A& f, 5 PHB W — B ERX
T A A X 8, #5X -~ K 3% P A PHB B 4+ T8
BMENAEFREMN: Y PO SEREER(ET
20% ),PEO JERR B C M0 57 M55 & X, [H B Ak &
XZu{E - EWHEH BTN EFZESHE
PARBEAR HEBRESHRAHEX MEREHA
PEO Xf PHB # 47 B0t LA B H e 4 1935, PEO 2
HEYPHERAG T IEMNIZE20%LT.
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SOLID-STATE " C-NMR STUDIES ON POLY-
(3-HYDROXYBUTYRATE ) /POLY(ETHYLENE OXIDE) BLENDS:
THE MISCIBILITY OF THE NONCRYSTALLINE REGIONS

CHEN Yan, CHEN Qun
{ Analytical Center and the Key Laboratory of Education Ministry for Optics and Magnetic
Resonance Spectroscopy , East China Normal University, Shanghai  200062)

Abstract A series of poly ( 3-hydroxybutyrate ) ( PHB )/poly ( ethylene oxide) (PEO) blends with different
compositions were studied by solid-state high-resolution " C-NMR spectroscopy . The crystallinity, ' H spin-spin
relaxation time ( T,) and 'H spin-lattice relaxation time in the rotating frame ( T, ,) of PHB and PEQ in the blends
were measured. It was found that the crystallinity of PHB may keep almost constant over the whole composition
range , while that of PEQ decreased dramatically with decreasing PEO content.' H T, of the noncrystalline region of
PHB increases with the increase of PEO content, indicating that the mobility of the nencrystalline region of PHB has
been enhanced.'H T, s of the nonerystalline PHB and PEO become close to each other as composition of the blend
changes. PHB and PEO are found to be partially miscible in the nonerystalline region of the blends. The miscibility
depends on the composition . The highest miscibility of noncrystalline regions of PHB and PEQ is achieved when the
weight content of PEQ is about 20% .

Key words Poly(3-hydroxybutyrate), Poly{ethylene oxide), Miscibility, Solid-state high-resolution " C-NMR



