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AXLRARE, IFPEHAFTEFLTREARRG LGRS, ALRER
(C-PPO) AZ&AHE®R YA 0.5 NaOH £ CsOH #§ B R FR T Ak AR
#73ey C-PPO R4k, M DSC ME— 47| % 8% %4 FHC-PPO & Rithesak
BURTEIARABRETHREGERMETRESY Smol%; AN Fi#
PESTHBLHETEAR LAY o T E TR HH 5 4; SAXS
HRAVLEEFRMEGRIHA 0A, AR R IMERAT ME FRAL

XA EREKBARER. SR NE XOEE S

BTRZKESY (lonomer FREEEK) UARBANIFEHRE (METENSHR
WREMETEEM RN ST VAR ERNEMR, £ 10 £k, TURBEOTF
XAHFMENTEALZRNA, HERAUMNETRIHERETFRENREYNERS
XA, TRIAY: EERATEEHRTEFHEREBER-BRELIERF>ZE
E TEREBESEX (onic cluster), BEREMPEM: G, HFHERRTHE %1
BTX-HATHEIROE TERMEX AR, N X-E8S (SAXS) AR T
5 (SANS) AXFMERNEERETHEIGIERE, SEFHRERGRNERE =K
A. FrE#A (Lamella model)™, -0 (Shell-core model)™ J THLE #5 # Al
(Random Lattice model)™, BHRTASHLERZHFR-OER, HEEEFXEY 20—
BANETRER., GETEENEIEFHRKNEERR TR/, Bk EPDM HE
Tt REEE—.

EHEREMRAERAETFRERISSOHANATH ALY, HELEBRTEKYEYE
BUERAEK, RIfEdEHEN C-PPO ERENEFHIX A DSC, DMTA 1 SAXS K
BT THR. BN THERAOZEREEWER.
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1. C-PPO ionomer fy$i&
Bk PPO (H-CPPO) HI&STHMBAILIAILIERRY, H-CPPO M”EX
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ik F 0.5 N NaOH (8 CsOH) RyKRMZEERABBE TR, ECRATEME PPO
H’Jﬁé@ﬁmﬁﬁdﬂé. HE-KBESEBREETEDTHORBOEFEEET, T 80CH
AR TRAUR, DIBREEH. ‘

2. W&

) EREPRETFSENONE: ATEONENEERYhE&EE TSR
B AR,

(2) DSC #Mik: F Perkin-Elmer DSC IIC ) 20°C/min FHEEEIR, RAWRAE:
YI7E 400—600 K iR B EAN AT HH, A BN RIEARBEAETRE T..

(3) DMTA i&: F Polymer Laboratories f= ARSI AR ITHEHR T L
PATIR , FHEE N 5°C/ min, FFEA | Hz, "

(4) WAXD Jf: £ X-J6WAWME CPPO (H-CPPO) R CPPO B/
250—280°C N IERHIRE. FHAREY Max-IVA B X-EH75H, 498, Ni JEF CuKa,
1= 1542A, BHEE40kV, BEF 30mA, ZETFHE.

(5) SAXS FUE: XS5 WAXD FiERREEMER. Kraky NEBE RS, TE®R
JE 45kV, T/EHF 40 mA, CuKe #8, 1= 15428, SR THME.

AR5 R

# 1 BEAEEEFRERN CPPO BEEREAMIMLAKEERE T,, B 1% H-CPPO
A Na-CPPO WIBFEMHELEE T, 5ER{ PPO 9 T, £H, AT,, SRESEN
*AR., GREPHA: H—COONa KEET 5mol% B, Na-CPPO By T, REKE, M
H-CPPO {y T, EEWE R/, B BKRE R 4, HILINAE Na-CPPO AFRd, HT Na
ETHYERIBRIER R T o FHERE, G55 THER/ENYE, MEEEFIKE
WE,BTRERRHVK, SEAERTANRE, T, RELRNDGFERE FHEH
FHEFRENIERE, ik APHEEY 5 mol%, H-CPPO 1y T, EEBEEE/D, ¥
ARENSIEBERAESFEPIETH-BEEENE, AHY TE THEFHESES.
X—ZREM: Dl PPO AEHENEETREY, %E%?ﬂkﬁﬁ?ﬂ%—‘ﬁﬁﬁ (xH

%1 H-CPPO ¥ Na-CPPO By T, (&

C'*PPO C*+*PPO Cs-7PPO C’7PPO
C*PPC* PPO
H Nat H+ . Nat H* Na+ H* Nat
T,(°C) 210 212 214 u6 o219 | o217 — 217 242
AT,(C) 0 2 4 6 9 7 — 7 32
C?-*PPO .C113PPO C-spPPO C2-pPO
C*PPO :
Ht Nat H+ Na+t HY . Nat H* Na+
T,(°C) 218 | 263 | 219 268 |0 281 | s 228 *x
AT‘("C) 8 53 9 58 11 — 18 -—

* (C) REBE, (2) RELESES ™ MEW Ty AT, = Tycrroy — Tecpro).
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tan ¢ (arbitrary)
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o - 4 8 12 18 160 180 200 220 240 260
[H*1,[Na*] (mol%) 7C0)
Bl m@iiRsrRES HY f Nat REXA E 2 H-CPPO f1 C,-CPPO Mg 1%
—0—Na-CPPO; —aA—1-CPPO, (1) [H*] % 5.3mol%; (2) [CH % 5.3

mol%; (3) LC¥] 24 10.0 mol%s,

% 5mol%) MEREAR-SEEERENRTHNFHERK,

& 2 % H-CPPO 1 C,-CPPO MyFhAI%¥iE, b B R IRME E b, BB B F
RABBAETRERN BN, EET T, REBHA—R3EE (o &), ERETRERRE
MR R HEEX , BRE WHAREM, XA BB TR X h R ES, Bl e
AT L R R B F R R TR EE REX S ERNES L. 5 RN, 8
DAL B RNREE R A AR RIAOZS AL, SRIREE N, 8 BRI 15 H AR AR, XA
C-PPO BB RS TE RO T3 - MISRAOM EL /e FIRE N T S0, Rt T
EHHC—HEBREAB TR 6 EREHTBEIE. 7 H-CPPO [aEIA/%EHRR
HIL B AR, X — R RPREE FRIXEFE, XS5 DSC MED T, RAEHAEK
IR 2B,

PPO RYLEERY, SIHRBREFAEESEERE, YHRHREL 25 mid%
Rf, CPPO fj WASD HZXRIEELCHEANY, EERAENRAE CPPO #—%
FRG PPO MREAEN, HESERE—SBRBR, B3 EXERBRLN WAXD @
2%, BHR, H—COONa &&% 115 mol LB RAC EIEEHEA, fi—COOTs 1y
HENY 5.4 mol L MEREMA LR LEREWTELERES, BT, SRkH
FHES FROEBI AN R A BMEA, S

N X-E B RS S FENTEFERE AN RREEFHRX R B 5=
TH, H4HABRERR SAXS PHBRE R, BARERSAE (20°) REHEE
g, g=4nsin6/1,1 B X-HEBWE, 1= 15424 = 0.1542nm, HPBFANREE=
BRIV, HERRU BT IRE N, ERA LI BRE S, AR E T
™ (lonic peak) WIBLT , HIEE7ESS F 206 20 3° &4, MBS EE4S 2.1 am™ W
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g{nm~-1)
‘ 0.71 142 213 28
13+ 16
, 1+ 14
oy g~ [4) 3
1 N (12
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/\/‘\ 2 71
/"\v\ 3 "
4 sk BOA N A A ; L______~‘l
I H [ 1 i L 1 1 1 1 1 8
5 10 15 20 25 30 0 1 2 3 4 5
20(°) 20(°) '
& 3 H-CPPO H; Na-CPPO gy WAXD sk 4 Na-CPPO #y SAXS @i%
(1) H—CPPO —COOH = 7.7mol%; (2) Na (1) —COONa 7.7mol%; (2) —COONa
—CPPO —COONa = 7.7mol%; (3) Na—CPPO 11.6mol%; (3) —COONa
—COONa = 11.6mol%; (4) Cs—CPPO 22.6moal%,

~—COO0OCs = 5.3mol%,

WL,XEBEERANEHERIAT 1-3am™ PWER“HyS, ME 4 ETULH, K
PHES FIREENM, B FkAOAL BAZEE R KA, HIL™ A, CPPO BEKhiE
T (clusters) %K H REPHES TR B HMTT 840, Thof W LR~ B FH BS e B S
REEN, X—FERS Weiss”! HBARKEOHERENBRININEMAIHEREOT R
ZEMEL *T Na-CPPO BEIK, B SAXS HIEMGE, HEFMXMEAILRTY
304,

Bt PPO MBI, S FIRE ST 5 mol %k, DSC WEHREZHAT, R
KT RS AT ZREEH B EE FRE A HEAE T g, WAXD £
HAFHE FxF CPPO WERZWNHIREN EHETFLREX, LIFEH: Cs* > Nat>
HY, ANt SMHEFIKREARX. SAXS 5RRF CPPO ERALUMHE FHREAIFE—
BENZEEFRENHESERX, ERRRN% 304, X— R RS FRE BN
m.
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THE AGGREGATION STRUCTURE OF CARBOXYLATED
POLY(2,6-DIMETHYL-1,4-PHENYLENE OXIDE)
IONOMER

HUANG Yuhui, CONG Guangmin, LIU Yan and SONG Mo

(Guangzhou Institute of Chemistry, Academia Sinica, Guangzhou, Post code: 510650)

ABSTRACT

The aggregation structure of carboxylated poly(2,6-dimethyl 1,4-phenylene oxide) (CPPQ)
ionomer has been studied with DSC, dynamic mechanical thermal analysis (DMTA), WAXD
and SAXS techniques. The results of DSC predict that there exist a critical concentration for
CPPO ionomer, and Tg increases dramatically up to cation concentration of 5mol%. A relaxation
peak corresponding to the relaxation of ionic microphase structure appears beyond the T, re-
gion by DMTA measurement. SAXS provided a powerful evidence that there exists ionic clu-
sters in CPPO ionomer, and the dimensicn of these ionic microphase domains are about 30 A
which is independent of the cation concentration.

Key words  Ionomer, Carboxylated PPO, Microphase separation, Small angle X-ray
scattering





