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BB 15min. MALEITEK 2, 2/ — Z“EHEFEKR(DMPA) K DMA B8, B2
HE5), HERMMEZE, BMA 70T BEP. SR Smin EH—K, REBKEHE
M PO R Y 4h BLE, B PEG—2000— 1 4.33 1 3.33 (94 i Fi R UL IE B 3k 51,
HbREEAAKTIRESE . HRAAERBEP 70T TH, BT 65CEESTHR. ¥R
" THROBERAET DMA F, BB X% E K15 NaOH — EtOHY ¥ W <& & 1> #
MMRREE.

BRI ERM S BN RERKAT DMA $, Bie¥itEN/S FE&BRmEEE
(NaOH, KOH, LiOH, NiAc,, ZnAc,) B TRV B ZEE/KPERER, ZRNBIERE
Bevslh, Bidk, BB, ARERDE, %% BoTE RSB THERNHR, 1000
12000 &/~ PEG W4 78, HEHNEFEAR PEG 1 MDI bl & DMPA W EE R IL,
H.K.Na. Li #F#2R A RNIEE T,

Tab.1 Composition of the synthesized materials

Sample designation Hard segment (wt%) CO0; (mmol /g [EO] /[CO;]
Calcul. Test
1000—1:2:1-H 39 0.61 0.61 0.7
1000—1:2:1-K 39 0.61 0.61 2.7
1000~ 1:2:1 -Na 39 0.61 0.61 2.7
1000 1:2:1 - Li ) 0.61 0.61 0.7
1000—-1:2:1-Zn 39 0.61 0.61 2.7
1000 —1:2.7:1.7~Na 47 1.02 0.88 13.6
1000 — 1:4:3—Na ] 1.25 1.17 7.6
2000—1:4.3:3.3—Na 43 0.94 0.%4 13.6
1.2 ik

REFHR BN R (DSC) B7EWH B AL R LM Perkin—Elmer DSC—2C X L i#
7. WEREXE-120C ~ 250C, FEEHE 20 C /min. BHRE 10 ~ 20mg.

FE AR SERFE WD — | R F Rl B 1T, B DMA B EA RN
LERPRE, 270 TH. AFATLE, B 03~ 0.5mm, K Scm, Fi 2cm, H
P 0.4cm. WK 20T . BB 25kg, HMHHEE SOmm / min. BMESKB=/ LU E
PR BCERIE. '

FHHTI%AI I E £ EG & G Princeton Applied Resarch 4:7%#J 378 Electrochemical
Impedance System E#47. RS TREOHEZERMHS%R L SRBRENVRBR(A
74 1.0cm), BEEREJBARNEBRZE, HEE Ag 50F B kB #R Ag b,
£ 10 ~ 100kHz S FRE AR EERD 120C ZHAMESE. FEEEN 1 C /min,
R EATER 30min. BRASEKEHEABRE, BEWLS -Z27 B/MELK Z' ¥
BRI R SRR B RS MR TR H Ry RSN E FhSR

o=(1/R) d/ S §))
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Tab.2 DSC data of samples

Sample T, (T) Onset( ) End(C) AC, 100 (J-g™"-c™)
1000 —1:2:1 - H -15 -2 -6 7.28
1000-1:2:1-K -5 -4 -6 6.40
1000—1:2:1-Na -1 . -2 -1 6.61 *
1000 —1:2:1 —Li -13 -23 -3 6.28
1000~ 1:2:1—-Zn —18 -2 0 5.15
1000 ~ 1:2:1 - Ni -2 -32 -5 5.06
1000—1:2.7:1.7—Na 3 -8 14 6.90
1000 —1:4:3—Na 3 13 3 4.60
2000 — 1:4.3:3.3—-Na -1 -19 7 1.36

MR 2ALUES, SIARMERET(K". Na*. Li")JE, HHORBLETERESR
Fri e, T, BIBF A 1000—1:2:1-Li<1000—1:2:1-Na<1000—1:2:1-K. $LHI 4
BTH5IARAE THRERZ AMMAEE. M _NETRIIA, ERBHETEEREE,
REAH T OB TEERNRRER, BERBREMERRERZ FAOHSE. X
FTAREBME TS ROER, KBN T, MERRSRE TSRO M A =, RN
R _BHRBME CO; ZAMBWEEBA —EMMAEtE, FERBME T8 RAEM,
B R W R RE B BT . '

2.2 NFHEESH

HE L E2ARITUEL, FRSEE TR BEREREEERY A
R WK, —HE T ERYRIPIIKERE KT 1000 — 1:2:1 - Li > 1000 — 1:2:1 —Na > 1000
—-1:21-K, HBKRESANERETHETERERANXR. ELh 50t
ZEMERRR L, BTER/MI L5 Co; BFARX ZHMEAEMARK, B

Tab.3 Tensile properties

Sample Tensile stress (MPa) Elongation at break (%) Young s modulus (MPa)
1000 —-1:2:1-K 0.8 950 323
1000—1:2:1—-Na 39 630 12.7
1000 —1:2:1-Li 13.1 700 16.4
1000-1:2:1-Zn 8.5 440 4.5

1000—1:2:1—Ni 61.7 43 6.7
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Fig.1 Uniaxial stress—strain data for ionomers Fig.2 Uniaxial stress—strain data for ionomers
containing bivalent cation containing univalent cation
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231 BESEMNERYSHEARKER BIRARAERIENERYEGETES
RO EHRBE. X RERORIRE, TERH: HMEERIBMOMEE, FRKER
RIBOBILR AR MK, MREE THETRIEAE.

RO TEERBRTERE THTIE, FTEREIKENEHEAN. KEKP
S HEXNE T FREBARAME®. Miyamoto™ & H hAHE I FH THL T
R AR B R T L R — RO

0,=(0), ex;{—(}llf AL )] (T<T) ®

YW E+W/2e
o,=(a), exp{ —[ 7+ AKT=T)) + T :|} » (T>T) (3

Ad, VHIBE TREWE, V, WEEBARERE T, HMORE, V IBTHSE
BH, LET NEHERSE, « REBEE V,NRBKRE, » yYEaEBEER
HBNRES, K ABRZEER, wABTHHRERE, c AENITEEE, E£S
TERIEMREL. ,

F4BARBETHSREREFBAHETREMNTIME. DIHER 1000—1:2:
1—Na, 1000—1:2:1—Li, 1000—1:2.7:1.7—Na # 1000—1:4:3—~Na ZEARBEE THH S
BRE X EHERN T ARG ZEE. XNMEREGHENKES TR, 285
THERMEHR. EEERSRAMM, BEREFSFIBNXEHEERLS, Bd
ERED, BTHIBETHR, Bk, ASEE T HEMETREE. WH, BER
B, HRARENSHE, BT, ENEaSETRRAL, RERMKMN(W25T), M
T e FEFEASR.
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Fig.3 Temperature dependence of ionic conductivity of T, (°C)

samples with different weight ratio of hard sgment
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Fig.5 Temperature dependence of ionic conductivity Fig.6 Comparion of the temperature dependence of

of samples with different molecular weight of PEG
+1000—1:2.7:1.7—-Na  * 2000 1:4.3:3.3—-Na
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CARBOXYLATED POLYETHYLENE OXIDE POLYURETHANE
IONOMER AND ITS IONIC CONDUCTIVITY

XU Haisheng, LIU Yijun, YANG Changzheng, CHENG Rongshi
(Chemistry Department, Nanjing University, Nanjing 210008)

Abstract Carboxylated polyether polyurethane ionomers based on poly (ethylene
glycol) (PEG), 4,4’ —diphenylmethane diisocyanate and 2,2 ’ —bishydroxymethyl
propionic acid were prepared. The ionomers were neutralized with diffirent metal ions.
Besides the measurement of DSC and stress —strain curves, the ionic conductivity was
calculated on the base of alternating current impedance measurement. The results indi-
cated that the poly (ethylene glycol) polyether polyurethane ionomers containing
carboxy groups had both high ionic conductivity and good mechanical property.
The effects of different molecular weight of soft segment, weight ratio of hard segment
and different sort of metal counter ions on the ionic conductivity were discussed.
Key words Polyurethane ionomer, Mechanical property, Ionic conductivity, Single —ion
~ transportation.





