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1T =0 100y2 92 Y rt [, [ U +Hoy— o) 1)
+37, [ (I+wi ) +61, [ 1+ {w,+ 0% )] (0
1, =1,exp (E, / kT) (2)

AEWEEARRRE T FRERAG TO E REFRQ) M) R h o 7l
FRZ S X B RS SIS ERE.  m T AN T(O) MAERMILGAREE, fn bilK W
KB EIR . Rt 7O AT 2AHREWEKRABWESE WS 7583 %58 6
R AXER TC) RERFRIFZROBRYFLRY, HERRELBS
AR AR T LA RREER N LR AR R L RERE AR R R L ANERNERE
EEZM 5 SB = mBHEYHHERRSHHWESHWHEL. KR THFLHEN
R

1 R

7(C) f 278 BRUKER MSL-400 MHz i#{ | F CPT] i &) RXKEBE N
298.0K. TOSS i TREFVIW MRS, MMM 3 N 4000 KHz, C 90 ° k& X
4.8us. JEF 90 BB M 6.1us, HRBEHFEBHNER 499 KHz, FERAS[E A 3s.
PCiEB MR AHE, KRR FMVEN 0=169.

HEYHRABRILEEHE, MBEERELH(PVPh) HRRFMENEFERE
BE(P MA's): BERREFNEMFRE(PMMA), EHXFKEMKZE(PEMA), BH AR
W F TE(PIBMA), BHEHNBEMRE ] B(PnBMA)RILRA 2- TRMEER,. KE
3% 5%(w /v), PVPh /PMA s ER A2 LA 50 50, HERTZEHAEREHEER
FRE, TREEAZTHTEES.

BB ERENREEROB(LLDPE—g-PS) AR EERM(LLDPE) 5
SB = ik Brat B ( SBS) AL S B — W R B, R80T G L REATTK
LEBPAE JEFEGEESTIEREEEE {RIMBESEARZRETARRE
165C {eifl Sh RJFEESHFHFA.

2 Rt

2.1 R PSS PS AR A MR S i

PSERBANRABNELRESY,. AUSHEELGEADW2, 6— _FH-1, 4
RAEB(PPO), PMMA SR B RS EE - BEEATDELER, HABEEM
4 JRE 1S PS L MR B G 2 WB? % 1 & 7 LR PS K& PS MR B ERN
T{O &, EEKPSHEAEWEMNIENERS. FAEEXREORBEHNER. K
T,(O ik 42.5M, T HIESELSY: PPO(T, (C) =10.0s), PMMA(T, (C)=9.55),
PEMA (T(C)=7.55) % T(C) fIABE, REHFSERRESWRIKN T, (O AHE
(f Polyamide—6 T,,{C)=11%5s, Polyoxymethylene T, (C)=15s), #&HE NMR
FHRRIICEL S EMIEVEPS PN EFEAEMEREHRY, EEHTRAMEMUT
WA CHENEREHCTHEBT PS &M S TE5), S8 PS HAGRA RS it
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TN AR RS R BRI R MEE R E. ABE PS NXFEREN AR
B OYER T R —FET LGB AR T RS, WE 1 hI KRR PS &
T(C) T LIS I F 450 BAMAMELE - ERE LR PSHERSHNER
FE. HEFNEHMER. 7O HEERKBEN TR (58N EEFRREBEM TC)
HE) WG RILERZHRAEMER. HRATUE - EESD EXEN
AR AT, ERAH LA ERNICZEE S, IMEE AR BIR (165 C ) HoH B
EEE(BICT)BREMELT. PS4 FENHIIL FHEEBRS. FERILL
B, FIAESESPRHE PSIHERNREERRENZEBEH. PSR E
BB AR RRAL. RATHEAMLCE M EEER BRI E AR
BICAZRE . B PS il T PSSR B 70158 PS oAl ee LA LS, JLATRRH A M F
£HNES. SRMEPEPS PEFNBEELSEPS PN ERE. EBHEAH LI
FiEA. 7ELEY T PS EFHBT R T HEYNF I KRB LS FELH
¥OCZ MMM EAERRE, 25 - DA ILEY(SMA) R 2R 1A RN 55 H
AR, 8 St 5 MA BoTRsRMME RN E MA B T(C) (=60s) 51,
BaEERY T(C) (=50.15) (3R, # SAN IRy T(CO) HHE FEE. HHIERE
HRRBEAREEEN. U EMNEREN MO BEHARNEEGYNENESS
W. FUEET RN ESYNRNNSHRERY B REE.

Tab.1 T, (C) values'(s) of aromatic group of some PS and PS based copolymer

Sample T (O (%) T (O % Notes
PSt 50.1 5.9 38 4.1 M,=15x10°
Ps2 3’1 569 25 43.1 PS1 annealing at 165T for Sh,
then quenching at 20 T
PS3 5.4 7.9 5.6 22,1 single chain PS M =10¢°
SMA 50.1 68.2 16 3.8 5t50 /MAS0 copolymer
SAN 335 100 St75 { AN25 copolymer

* Estimated error< +10%,.

2.2 PVPh /PMA’'s XiBARMNEBH

Yik[5]% #28 PVPh 5 PMMA Hl PEMA E X HZEEKE,. M5 PiIBMA & PnBMA
BRAMRIKR. I HikN PVPh i 55 (— OH) 5 PMA’s () 3 (C=0) 2 aERE
BELAANER. S CHRILMERERENA TS 7,0 £BSURBFHENTIR
o BEAS A IR S, % 251 T PVPh thit) C—OH B # PMA s iy C=0§k0 7, (C) &%
BTG WAL, 824 PVPh /PMMA I PVPh /PEMA JE RHZEERE MRS H
PVPh ffj C— OH % & PMMA, PEMA i C—=O@k# T, (C) PR L. [BRATER
MAEELEEEH. RS PVPh /PMMA SR EgiA K FRMOB(T, (C) ARk
AthREA( T, (O) #%). X2 PVPh [PMMA £ 4 F K EHABKNRAE NEE. FrE
o FRIERERARNREHENE. PVPh 5 PnBMA R B HAKZRL T,(0)
EMEE IR ER. HIRX PVPh & PIBMA # T, (O) R4 L&, Hifj PVPh/



686 B 4 F ¥ #® 1996 4¢

PiBMA #£RH#ZRTRERMEAN. FEEH, AR PMA's 5 PVPhLRIEKRMHFE

HE T MU
PMMA >PEMA >>PnBMA >PiBMA

Tab.2 7T, {C)} values’ PS, PMA’s and their blends

(&) (s) AT, (s)
group polymer blends

PMMA  16.5 PVPh /PMMA 247 +83

C=0 PEMA 19.7 PYPh /PEMA 22 +2.5
PnBMA 12.2 PVPh /PnBMA 133 +0.9

PiBMA 13.5 PVPh /PIBMA 143 +0.8

PVPh 34.4 PVPh /[PMMA 249 -9.5

PVPh /JPEMA 312 =32

C—OH PVPh /PnBMA 330 -14

PVPh /PiIBMA 345 —

* Estimated error< 5%, all blends contain 50wt% PVPh

XEGMEAE N EEER PMA’s RO KRIH. MERSEEK, MAN
B HRE R, HRETERAREN. N C=0NZHRRKEARK. BEAMHHRC—O0
5 ~OH B REBOEARBL. HTSE AR PMA's 5 PVPh MAHZEHA KK
£5.

& EE 48 AR PVPh 1% 35 & PMMA, PEMA f§ C=0 ) T,(C) Z iR
Bk, LRI TR T(O mEws . XEREME IO EHEL R
ARE AR MR R R T AU AR R, T ERER AR iR T R
AT EEAOHEARFEENLE. BRBR 7O THIRERBERAETHAE
B, BRTARKAFHMTR. TEAAHMER O ERREFRHEFENE
MZRAR:

TIAB - Tmn
B = a8 1B (3)

T Taa— T

R Ty a5 RY S i A ERAEN 7O . B8R B.HAKX, Rk
ARG, BB, AMKNTEEARHEAERIES KUK, B >106 N
BFKEZLEA, 1.5<B, <10 FNHB®KR, 1<B.<LSEWANERBIHAK
%, B.=lORYeAHAKER. XEETRMAAT (O HBENREAYRBERNES
HRESTHE. RINNHTHRSLBERN B, HARLHEAFE.
2.3 LLDPE—g-PS 3 LLDPE /SBS KB {EH

R B R E AR RA R R AN L FERBEZIANGE
B, ENXERMERERNFEBHFMEREASNBS FHRKTREZ — EREYIRE
SHABYWERSBNAYRARLRYOE HHFERERE HHEE Hii2R“H
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Tab.3 B, values and miscibility of some polymer blends

Blends B, ' Miscibility
. PS /PPO ! miscible on a molecular level
PVPh /PMMA 89.2 miscible on @ molecular level
SAN /PEMA 3.6 miscible
SAN /PMMA 23 miscible
SMA /PMMA 26 miscible
PVPh /PEMA 16 miscible
PVPh /PnBMA 1.1 partially tniscible or immiscible
PVPh /PIBMA 1.0 macrophase separation

R BPE R B R 3K o SRR 1 A LT ARG BR A 9,

RIS BRI AT EA KRB X T RAMNERBEER AN A LRI
B, W SRR AN N R R M A8 M. XERMNAHH 70 &
4% LLDPE—g—PS 1#% SBS /LLDPE tiRARMER. & 4 o A MARAIE PS
BB SR E LLDPE W& EgE T, (O) fiK Ak, MERNAE 4 hRITT DUKER
LZEEMEL: (1)SBS finA LLDPE fi%t LLDPE #4847 H 4 R K MER. 24 SBS/
LLDPE fyE &t 70 /30 ff, LLDPE REE 445, FAATHRBM T, (C) ik
4 LLDPE cf1 ) 113.5s FRE 0.2s. skt BAb B H AW A A 6=33.4, ¥
ARMEEARK. EMANHE =334 4 {37 H HRAE. (2) LLDPE—g-PS fm A
SBS / LLDPE = {§#§ PS i Bt#) F 4G 7,(C) {61 B F#. PBD i XUH(5=130.0)
i T(C) M1 B EF(KFM). ik LLDPE %58 i, 8% A A 5 X8k T(C) &

Tab.4 Effect of LLDPE—g—PS on T,(C) values® of SBS /LLDPE biends

SBS' /LLDPE /(G  Aliphatic carbons of PS block (5=40.7) Methylene carbon of LLDPE (3=33.4)
T.(C) (s) (%) T,(C) (s) (%)

100 /0 /0 24 100
0 /100 /0 113.6 54.8
0.7 35.2

50 /% /0 16.9 100 ' §7.3 627
0.4 1.3

47.5 /415 |5 71 4.6 4.0 8.9
0.2 55.4 0.4 91.1

70 /30 /0 02 100 02 0
66.5 /28.5 /5 5.6 522 '
0.6 438 0.3 100

a, Estimated error £ +10% b. SBS contains 40(wt%) PS;
¢. G—means LLDPE—g—PS with 17.0%) P8
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HWEERAS NS RY B TR, 4 LLDPE REEg:Sed, BARKIMAME LLDPE i 1,0
FR. ERNTUESHEW TSR a) LLDPE-g—PS 2 SBS /LLDPE ## 0¥
A #. LLDPE-g—PS F{{# A LLDPE R K, FEHFAHLLERHKX. b
LLDPE—g—PS j§ LAl HI & % A PS #i#1 LLDPE 3F $4#8, 333 3% & 3 A LLDPE
fozE s, T 700 SR AL T 0] FT K48 A o3l 25 A0 B 4 O R IR 441 K B9 35 RAEE
. ERERN 7O BERREANENRE N TR SEFEREMNENT 1O
EAFEEEFRERACHKRTEAKEL. BRET ARy BB e b8
HAR Rk BRI ERERBTRT B TSRS S S % RiFE LLDPE &
X R~F4A LLDPE-g—PS GBI B4 . FRMHRBREBBTEE.
FRUIFERES TO BELARSYERANRTE T S MBRR. EARLR
MRS BEALE N RO AR T RERSNENEEE. FRFRLREREE
BT, ERNEERHFARESHARMABE, MGG HKERDIIEEE
EHEE AR SRR NE. TSR RIS AR B R LB BE B B th
WARGER. XEEERNFRELBYABEIEREARNORANEEEXEEN.
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BC SPIN —LATTICE RELAXATION PROPERTIES OF SEVERAL
TYPICAL POLYMER SYSTEMS IN SOLID

FENG Hangiao, YE Chaohui
(State Key Laboratory of Mugnetic Resonance and Atomic and Molecular Physics,
Wuhan Instisate of Physics, Chinese Academy of Sciences, Wuhan 430071)

FENG Zhiliu
(Polymer Physics Laboratory Changchun Institute of Applied Chemistry, Chinese
Acudemny of Sciences, Changchun 130022)

Abstract “C spin—lattice relaxation times (7,(C)) of several typical polymers,
copolymers, polymer blends and immiscible blends compatibilized by graft copolymer
have been measured by “C CPMAS NMR technique. The results show that T(O) is a
useful parameter for characterizing solid polymers, as it can provide information
about microscopic morphologic structure and molecular motion of solid polymers. It
not only can tell whether or not some intermolecular interactions exist in a blend sys-
tem, it can aiso qualitatively show the strength of the intermolecular interaction and
accurately indicate the site where the intermolecular interaction occurs. Therefore, it
can provide a direct experimental evidence for exploring the miscible mechanism of a
polymer blend. Besides, 7,(C) value can give a direct experimental evidence, which
can not be obtained so far by other techmiques, for compatibilizers connecting the
two immiscible components.

Key words U“C spin-—relaxation properties, Microscopic morphologic  structure,
Polymer, Miscibility, Compatibilization effect



