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RSB/ RCECUHERER
ERITARAEEHHRE

BBE BER WER ATH

(FERFRKBNALETRRE K& 130022) (FEESTYARERESHRF BE 710065)

W B AMCEMS(PLM).DSC.IR f1 WAXD W ik B FRZE(PEO)/RZ X
REMERK (PEOX) St RS BT A R AT THR. 4%, PEOSRE 0% I L&
HEERD, LPRLHBRETN, RS PEOx N RESBEXBREZ AR b, 4 Y
0%MEREREA LR SRET 0N UBANS AU, KEBRE— N
A AR SR, R B — BB R (T,), T RS Fox HRIET
FIMER B PEOx A4y S REIEM, LB RS RERND, BATE, AEENEAYR
AL PEO 5 PEOx WM E{E FIRE® B . 35 PEO &5 PEOx B 3%, KRR RE T
FiS FRFERSERENA. PEOx HIMARSHE PEOMB RS Y.

XWE RFRE 5, RZEEokm, SR, 458, HAY, HEHER

FARLE(PEO) AL RAUREY. TS5 R4 FHA , Bz 2w
(PEOx)B—H KB REEY, 85 SANC PVF,") BB H W 180 S8 B itk
R ETHEDNBRERS T, 0B RTS8 5 5 H 0 58 0 5 B LR M, 4
HAFRKXHRICHELRE L. A XFAH PLM.DSC.WAXD il IR SR FB, AR
BT # PEO/PEOx SLIRYH L REHRT THR, X HHEF FTHHARET IS
MEE, A4 PEO MR K5 PEOx HI%.

1 KRS

1.1 BHEEAENE

PEOx, #E Aldrich Co. P&, 4+ T8 Mw =2x10°, B B F RE &, &5 %
1.140g/cm®, FIBI#E SOC F R F9; PEO, L 5LSRM ™, T4 T Mw =2 X 105,
RN 1.111g/ e, L HSE TR 4078 .

A PEO/PEOx B2 H#E & LA S ATRE AR 5% B0 M, LB HR 4 24h; L SEE B ik
RTHEFH L ERTARBRZBENRE, BE 50um 24, BT RCINENE; B
W3R RIR T NaCl i b, B T4R)5 FI FL0I 6 0 M ; XS SR S hE & 19 %0 % ok
RUXBEBFRBEARUBRZER S, TR THENBZARES, AETH, BRERE

* 1997-04-07 WL TN, 1997-04-30 A ER A RARNERE B PEB SR RN AEEFRHBH FHARKETR
ERHESTER; ~« BHKEA
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o, B B LR BRI, EABLR 9, FEMENL L, 80C . 7MPa TR E 10min, MG FE
FTRTARGH;DSC AR Y X-HEMiRESHER.
1.2 BE

FI%E ™ QPTON Universal-RPOL Y65 ## (PLM) BE L BB F 5. DSC A
DuPont DSC-2000 £l PERKIN-ELMER PE7500 DSC-7 Bl 2 H &M%, N, 5. &
FEBEFY. '

B HTRE(T,):
30T MlOOCM -70TC
(£ 5min)
LR PEOERE X,
30T 40C /min 100 ~10C /min -70C 10T /min 100C - 10°C /min ~70C
(18 5min) O (BIERAR) (BoKER)
BAETREGT..
40C /min ~ 40C /min 1-T /min
0T »100C—— »Tc —+100C

(f#18 Smin) (FHEE, FI&E 60min)

£ 5P (IR) A BIO RAD FTS-7 B FTIR M 5i#HY.

X-HEATHER (WAXD) R B & H % D/ max-11B B X SHARATH.
2 #R5i1ie
2.1 REXERANHHSE

¥ BB PEO/PEOx StBA ZM M S HBER L ME 1 iR, BT RENTEH
BROEMESTFER, XEARMNRSEN.

AE 1 TEBARR PEO/PEOx AR TR BB RN AU E. PEC 8 B 30wt%
Bl LB, B R WRGB W, RSN PEOx fEAMEMBERREZERZF;
PEO & &% 20wt % i, R E AN BWER GG W, R R4 R TR PEO
H 10wt% U TFE, B L REERRE, PEO 5 PEOx KR Y H —p93ERH.
2.2 DSC %%k

% PEO i PEOx i85, PEO HE # 10wt % 2L Fid, £ KA 4 W EZBH S ; 4 PEO
B REINE 20wt% L LR R E RN EBHIAEN. X5 PLM ESHRE R —H.
i DSC MR AR EE, X TEMA ML PEO/PEOx LiRIK R, DSC il H i B2 — B
BMAESTRE(T,), REATHE I SHLS 2B, A& PEOx S BN, HBERS
f TR, T, 7H8; £ &% PEO/PEOx 40/60--30/70 &%, T, L — MR KE, X F I
RERTHBHEEE PO ERTS), —ASRETF PEO PSR EMEY.

MFHAKHERHNEREY, X T, SARMNXETH Fox FRHHRE,

1 _ w1 w2 (1)

T, T, Ta
WX FERENARY, REE RPN,
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Fig.1 PLM micrographs of PEO/PEOx blends with different compositions. Weight ratio: (a)100/0; (b)50/50;

(c)40/60;(d)30/70; (e)20/80

1 w, 1~ w,
— + 2
Txr Tgl T32 ( )

RQ)P, To HRYER T, T,1, To 5 5 ¥ 55235 PEO # PEOx 9 T, ; 3t
PEO REXHERSE W,, Tl THAKRHEL.

- X,
W, = z;_’l_., X (3)
AH, + AH,
X, = —-L—AH, (4)
f

AP, W, HtRYF PEOERSH: X, WREKRNERE; AH, + AH, ¥ E KA B
MR 1 RS SR AN 5 AH b 10% 458 PEO M4 RS, A = 188]/g010).

SRE X, .PEO EERHER I w, RIREAR Q)T EHBHILEDH T B5
LRWEH T,H TR 1 AL 1 FITLUED, PEO/PEOx JHRW M R ERE T,
TRHESMEREHHLT, 58 PEOx 5 PEO M EEHHEHKN.

AR ERHEMRAFHEE, RN ETHEERESEKF B. #3 Hoffman-
Weeks 20711,

T, = T,(1 —%) + %

AT, T’ AT, THBK PEOMAE, T, WESEE, T, YPHEE, y TR A SERE

ShFRTRENEEZ K.
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Table 1 Data of PEQ/PEOx blends with different compositions

Pl-iO//PFSOx 100/0 90/10 70/30 50/50 40/60 30/70 20/80 10/90 0/100
X.(%) 90.3 79.4 56.7 36.1 22.5 13.0 4.2

w, 1 0.515 0.307 0.218 0.143 0.15 0.15 0.10 0
Ty —73* -28 -1 12 24 23 23 3 50.1
Te(T) =357 -25 -3 15 25 24 23 23 50.1
% T, of noncrystallizable PEO!!

Bt T~ T. WREXE SRR T,=
T, AN T, A FEER(T,), W
/2 R B BB R RSB AR,
FMENE S TRREDHEIRAERE o —
EaAR A AR MASMETEBEN o //‘;’;{;’;’
PSS CERTHASERGTH. EHLE T g,,?/‘/* ]
AR T S PEO/PEOX 3ERIER 9 ¢ o
MAREEASE /

HH Nishi # Wang FTi S iisiges o 00000 0
RUERAOS MR ARG LW 0 00N 0w

Nishi-Wang &3,

1 _1__ R (Y

T, T, “A_HT.‘(VZ,‘ )"‘P% ()
3tF PEQO/PEOx HtBH#K &, RXP T,.. T, &
%35 PEO TE3LB Y S HIZEH 5 1085 =05 A,
% 100% %5 & PEO B9 45 M %%, AH,,

Fig.2 Effect of crystallization temperature ( T.) on
melting point { T, ) of PEQ/PEOx blends with different
compositions

Weight ratio:a. 100/03b. 90/10;c. 80/20;54.70/30; .
50/50

8272 /mol, V1, V. LR Y& PEO/PEOx # HE/RA R, Heh vy, = 38.9cm’/mol; @, -
3 PEOx TR YA B3 X % PEO 5 PEOx MHIEE R BE. MAB = RT,x/

V..,B % PEO-PEOx B EEHAERE . X

(S)FRE R
T \4 :
Teslasl ©

R, AT, = To — Tm, Bl AT, 3 o3 fRE, W
B3 Em. NELHXRHHEEE B= - 10.4)/
cm®. B {8 % A i, i B PEO/PEOx LR %
EEBRET RS IFHAN. XY DSC MR
I R—B.

2.3 bR AR
PEO #1 PEOx REARAR FHRLRY
LTI B AR B TR R G RN

AT, (K)

Slope k=1667K

020

1 1
0.15 025 030

%

1 1
005 010

Fig.3 The relationship between AT, and ¢3
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A2, K dcu b PEO B X R SMEIE IR 5h, ZE 40 SMBE £ ST ; Scu, HIE M
PEO # CH, WAME B 3h; vc- ol PEOx £+ F LBUEEH F—C=0 fh4ggiR3).
FEH F S 45 PEOx & B AN, &y TR M T, 24 3B 90we % B, XM 2%,

RIEY i BE— BT, X S EF MR B TR RAMNIES PEO WA SMMEEAMER M, yo_ ok
BT PEO 87 IUATI £ o] 53, (H Mk B X8 B35 1k . 3X 2632 A5, PEO #1 PEOx 4 TRl #F 75 %
B EEH ; TX A PEO #1 PEOx M4 T4 L B LUMRE . 18 Zerbi B A58 H
MRATHES FRSHEERSBUATAERIRES, ST PEOAT. RRAR F oy &
FFHE A FBA, PEOx 4 F89 C=0 &5 iy B E F U434 E B, XFESF
BohTFULHR TR GEAmMER.

Table 2 IR Data of PEO/PEQOx blends with different compositions

PEO/PEOx{ w/w) 100/0 70/30 40/60 20/80 10/90 0/100
Say(em™") 1359.5 1359.5 1359.7 1359.5
1342.3 1342.3 1342.5 1342.5 1342.1
e, (em™") 1349.4
Ye=olem™") 1650.8 1651.0 1651.8 1652.3 1652.9
2.4 X-MHERHH

fil WAXD M52 T 7 i #18 PEO/PEOx # 318 # K 89 & I B3 PEO W 3 24
U BMBHY:0=0.8056=1.304,c=1.948(nm);a = y = 90", B= 125.4° . HRIB ¢
oAt RBERFE LA PEO/PEOx BE RN DRSS, SRFT 3 3.

Table 3 Units cell parameters of PEO/PEOx blends with different compositions

PEO/PEOx 1060/0 90/10 70/30 50/50 40/60 30/70 20/80
(w/w)
a(am) 0.806 0.804 0.804 0.806 0.806 0.806 0.807
(nm) 1.306 1.307 1.303 1.303 1.308 1.308 1.306
¢(nm) 2.023 2.024 1.947 1.955 1.948 1.948 2.031

& 3 ZRFY, PEO EIRAIE RMSREX AL XHNB T PEOx 5 PEO I fH
A, PEOx ITMABA5IE PEO &L R & IR S S k.
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STUDIES ON CRYSTALLIZATION BEHAVIOR AND

COMPATIBILITY OF POLY(ETHYLENE OXIDE)(PEO)/

POLY(2-ETHYL-2-OXAZOLINE) (PEOx) Blends

XU Shengging, HUANG Baotong

( Changchun Insitute of Applied Chemistry, Chinese Academy of Sciences, Changchun 130022)

YIN Cuimei, LIU Ziru
{ China Weaponry Industry Xi' an Modern Chemistry Institute, Xi’an  710065)

Abstract PLM, DSC, IR and WAXD have been used to investigate the morphology,
crystallinity, T,, intermolecular interaction and compatibility of PEO/PEOx blends as a
function of composition. Up to a content of 30wt % of PEQ, the blends are completely filled

with PEO spherulites, no separated domains of PEOx being observed. The blend with
20wt% PEO shows a twig-like morphology and blends with lower than 10wt% show no
evidence of crystallinity. Blends with different compositions show a single glass transition

temperature { T, ), which corresponds to the calculated value by the Fox's equation. With
increased PEOx content, degree of crystallinity and melting point of the blends decrease. The

interaction energy density (B) between PEQ and PEOx has been estimated by equation
describing the equilibrium melting point. The results show that PEOx is compatible with

noncrystalline PEQ, as caused by specific intermolecular interaction between PEQ and PEOx.
Key words  Poly(ethylene oxide), Poly(2-ethyl-2-oxazoline), Binary blends, Crystallinity,
Compatibility, Intermolecular interaction



