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CTPB 5, CTBN f{i—h & BEREANAH: HAKTRENTKFEEESHARN
£BEHE (L), 1 (Na), # (K) Rh%l#& CH;OLi,CH;ONa,CH;0K, CH;OLi iT7E
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CH,OK {H AR ATHERTARERE, HIRE MBI BRMEERFE. WEENE
HIFEEEHRy CTPB 5 CTBN HRpwE T THRIEW A AN RS, MAT 25
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2, AR RRENIKRE.

CTPBE CTBN . =M & BERAEN &R ¥Mg(CH;C00),,Zn(CH;CO0),,
B Al(OCH(CH;),); REBMNT/KCEERE, MAZIEAKRER CTPB 5 CTBN H
R, RAWEEERERES, BERE, SHEORMEE. % 80CLUTRERR
23 N, ~URERERE CHENCRRARE, —BAMEE, REEARER
R TR A, RERERERNTERIKE.
L3 WA 5RIE

BREERPEXEE SR NDJ™1 REEHAGE T IE, MIERAOMHEXRE B SRR
EitflE, IR EREEREBRRRE KBr &L, 82T 85, E&E IR-4305 45
FRN EWE, BHREFREREHREERRERN L, TREH 0s0, KRREE,
#£ JEM-100CXII B -F B LA, shas#iEh Reovibron 5 (LMURE, MEH
3.5 Hz, M#FGEEY 3°C/min, REEE 0.3mm L7,

2 ZREWR
2.1 CTPB } CTBN BE&HHER

B CTPB 5% CTBN H5&BEEE MY, BAGWEAVBREETT L EAh R
MififE CTPB 5 CTBN BTk, Xt & CTPB 5 CTBN ERAN—EIRE. 4
TERAEMRERIEKR PR ERKKN, CTPB fYRRIREEFE 80°CLAT,ifi CTBN &Y
BERMA 110C DUF, R 14H CTPB }k CTBN #) 5% (w/v) BREAFREBEELE
JE IRV TS KL,

Tab. 1 Absolute viscosity of toluene solution of CTPB. CTBN (5% w/v)
trcated at different temperatures*

. n(mpa-s)
Solution

20°C 40°C 60°C 80°C 100°C 110°C

CTPB 1.25 1.30 1.18 3.10 Gel —
CTBN 3.55 2.95 3.10 3.60 3.50 3.70

* All solution were treated for 4h at the fixed temperature and all 77 were measured at 30°C

CTPB g CTBN {9 %k CH,OLi,CH,0ONa,CH,OK HMER—riEEsESE
iR, 7E 70—80°CF &R 2—4 /NE G, PRI SN B ZEEH 1700cm™ fJ—COOH %%
sz sk, BB 1560cm™ EHNRBIRVFEE., PRRMERGERIKE D
HENEEEEE. W EAERRE THNEREER A RS EEENRRI(E 2), &
bR R REREBREREE TR AN KR, MEREERNRSEEENREE T
RBHB KRR, Z—ERAIUMNEFRORESNERE, BFRRESE, MBERK
FEEEFRIABRFNETFRENEE, M—BERFNES TR, XHETE N ZHEER
BRI HEMTEFRAOBR, NTiEERBEERKR, FTUL—NHEE R
# 5 CTPB.CTBN HyrhRI M A %: CH,OK > CH,ONa > CH,OLi, [fiffi g
BERERTEEMFER.
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Tab. 2 The npa of CTPB,CTBN ionomer solution and the time reaching the 7n,,*

CTPB CTBN
Ton Ion-radius(nm) Tonization Potential (kJ.mol)

‘(h) 7]mlx(lnpa's) ‘(h) 7]lx(tllpa"s)

Lit 0.060 520 3.5 20.40 — Gel

Nat 0.095 496 2.5 8.10 2.5 1130.30
K+ 0.113 419 1.5 4.10 2.6 160.40

* Reaction temperature for formation of ionomer: CTPB(80°C), CTBN (110°C), M*/—COOH(mol
ratio) = 2.4

—# & BEF S CTPB,CTBN th—COOH HJEE/RHLM BEAKRHRE— N ER
EEHRE, BE/RK/NT 1B, IR Ed 1700em™ 1 1560cm™ &I | i BH 85
BERE LR, EARIFHERE TR, =T REEHYE, N\ TEM B EREE
FREXSHEBARAS(BERKRAART R NBOREER, REARANETHE). N
PLfEE 1.6—2.4 SEEAE, IR ¥ R4 1560cm™ Mk, 1700cm™ %, L BTS20
Py R, MBS T BRERA AR S FHONEFHX ., 4 MY/—COOH
BE/RELEMS 3.2 B, BZE IR #h RA 1560cm™ ik, BREREERMEHB TR, &
MTRERER), BERAFBERESTREANISHBATES, R3FIH AR
M*/—COOH EE/RELAS BERAKE AT Nmaxe

Tab. 3 The 74, of CTPB,CTBN ionomer solution at different M*/—COOH mol ratio*

7]mn(mp3 s)

Ion M*/—COOH(mol ratio)
CTPB CTBN
0.8 2.00 10.00
Li+ 1.6 11.40 74.50
2.4 20.40 Gel
3.2 Gel Gel
0.8 5.81 41.50
1.6 9.10 1150.00
Na* 2.4 8.70 1230.00
3.2 4.80 137.80
0.8 ’ 4.90 60.80
1.6 9.30 480.00
K+
2.4 8.10 430.00
3.2 7.40 187.00

* 5 of original CTPB solution=1.25mpa-s, 7 of original CTBN solution=3.70mpa-s

CTPB.CTBN H_Hi & BEREN SRR BIEFERET S _MNERCBENE
FRBEBHATH, EIERENTERRR D, EMER N EBEREKNER, EERT
BRELHOME IR FE IR P OIS R EE L BT R LRI AR IR BE DL B M(Ac),/—COOH H g
/REL%. IR ESFERERE, Mg 2™ NZBRBEFRER RS CTPB.CTBN %t
AEFRBRNER Mg 2o BBMEEEE, M Ba(Ac), B EMIBEHHIE R
BERAR, MR R & T A CTPB, CTBN EREREk., IR HhRAE 1700cm™ K
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(—COOH %), 7 1560cm™ i (C—COO)Ba ], BT BRI RY, Likkx
CH,COOH Ry ¥h N E i R B AR MO REE A R4S, Mg Zn** RREL T 3
8 NEHER 6 RIFMEK B%R CH,COOH J5, MR ME ALk, IR #Eh 1700
cm™! 224 R, BUMRZ AUR 1560cm™ LhEUTRRICIE, 3 4 FIH Mg Zn** Bat* ()
ZEi#h5 CTPB,CTBN BATES TR BL/G M RIS MO B R xRS RE1B.  ZEAR R
F, CTPB,CTBN #y Mg BRAMBRMENAT Zn* BEERE, XEEN Mg 19
BELL Zn*t 3, 65— COOH EFHHRBRKL. MeBETFSREMBERL (M)
—COOH) 7 1—1.5 B BN B RANBRE A EE. ME RS RE T EF, B
T4 Ba(Ac), EAFMRM&H FRUS CTPB,CTBN HREEA,

% 4 hiA%H AI[OCH(CH,),], H1fl CTPB, CTBN JERRESR kA kB K 4 %3
$ECfE, IR IERA APt #y CTPB, CTBN BRKMAER. XFh ALY WERERME

Tab. 4 The 7y,, of toluene solution of Mg't,Zn**,AI’**-CTPB, CTBN ionomer*

) 7(mpa-s)
Sample M/—COOH(mol ratio)
Mg Zo** Bai+ AL+
0.5 11.70 6.80 1.60 26.00
CTPB 1.0 39.40 22.80 1.80 47.00
1.5 30.10 19.20 1.40 48,10
0.5 55.40 42.30 4.10 57.40
CTBN 1.0 105.20 66.80 6.00 65.00
1.5 78.30 64.20 5.00 68.30
* The concentrations of CTPB and CTBN are 5% (w/v), T = 25(C)
2.5~ \
CTBN-Lij+
2.0~ CTBN-Na*
CTPB-Li* : N
15 ° CTPB-Nat
+ 1.9 .
/CTPB‘K - JCTBN-K* |
=
/ 5
10 = 1
3 CTPB ;W
& v CTBN
] o
005 0.5
- o
| 1 ) '
L 0D o 50 30 007020 39
C(g- 10oml™) Clg - 100mI™)

Fig. 1 Relative viscosity-concentration plots
in toluene at 25°C for CTPB Lit Nat or K*

Fig. 2 Relative viscosity-concentration plots
in toluene at 25°C for CTBN containing Lit,

Nat or K+
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2.2 CTPB.CTBN EE 4B S H0ERK

B 1#12,53 512 CTPB,CTBN & BERANMEREMNMENEE (8n.a) 5
BRMEIKE C(g/100ml) XKAHZR, MEL&L = 4,CTPB,CTBN —MN & BERE
FERE/INT 1.5g/100ml i, AT REEE A 3UE (g me) HOABRIABINPRYIEMAS .
FEVRBEROI R, BRI RS IS BRI K, BB TERRBRIE s 1038 T SR AU AE A R B R 7R
EREMEEAR, Z—ERMAERRKENSR, SRETE T 2S5 HE
R, HRERE B, T FREORE NI — e i E, EREERTRETERK
HHI, B ERERRBZGT, AMEITFRONEREMEBEEFELEEN, H
X B K,

& 3, 4 350% CTPB,CTBN fy Mg**.Zn*" BB 1g87.a ~ c(g/100ml) %
FAHZR, 50 iE BB TR AR TE O, B 0K BT 8 S 2R A B A X G BE R I, R TR
Bk, EARREARRBNTRYN, Mg WERENENEERT 2o, XERXY
Mg gLk Zn*t BN MAEEFH S —COOH L, EMAM T HRE F&K., EHEK
L, ARG TEFRAS, LSRR &KX,

JCTBN-Mg? ¢ . pCTBN-Mg2+
: CTBN- Zn2+
2.0
1.5
CTPB-Zn2+
. L5
£ 1.0 <
e Re
CTPB Lo
0.5~ 2 CTBN
0.5
! t t
0.0 | | ! I
\1'0 2'01 3.0 0.0 o 20 3.0 40
C(g - 100mlY) Clg - 100ml-Y)
Fig. 3 Relative viscosity-concentration plots Fig. 4 Relative viscosity-concentrion plots
in toluene at 25°C for CTPB containing Mg?t, in toluene at 25°C for CTBN containing
Zn*t, respectively Mg, Zn*t, respectively

2.3 CTPB.CTBN EE#HIRIE

CTPB.CTBN #y Li* Na* K* Mg Zn?* AP+ BRAKRLINEIE T —COOM BER
ot B BR R IE R FE 1560—158 0cm™ &b, T 38 JTCT e My v 38 2R AU AR AE R W i 22 1700
cm™ gb, PR IR EEEAHINE FURNRBRROERRNFRE, WRKME
4, IR P HA 1560—1580cm™ FJ—COOM &, WMEKMNARZLE, 1560—1580cm™
W5 1700cm™ RN FTE, MRRBARERREST,E IR EHRAE 1700cm™ i,

B L EEARABREMAESERNEEFRZ—, I 00, R R ABRFN
CTPB,CTBN HEMKHHEEEA L, TUEBHMRIE FRO/NRISME, &5 FIH
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HANEMMHMA AN TFRANSSHEME, SSRRY: ®—, CTPB.CTBN &
MPEMETEFRAXNESERANFEETX, AEKTK(D K, Na, L) T84
F O EHEMHEFREAOL, fin Lit ¥83 0.06om, £ CTPB PHERMNNFEES Y
0.20—0.40nm, ifj K* ¥4&3% 0.113am, #F CTPD b MTHN£35 0.60—1.100m,
B, Br¥agln, EFAREFANSAETIRIETERAETFEE X f @
Li* §1 Mg't O (L% 5), =, AEFERARFEa TISEESRUEFE
i@ ER, E@E ks CTBN FEEM M T #bk, ES5, o 5 1iHWWE CTPB, CTEN
ERENEHARMS,

CTPB,CTBN @Y Lit.Na* K- Mg* . Zn* BIRBEERE FE0MEE K, B
WEREE, &F CTBN- M’* EREEATEMENY Ty £—40CES, B REEF
2% 45—50°C,

Teb. § The size of the ion—cluster in CTPRCTBMN ionomer contsining differemt metsl iona®

Bange of the size of the ios-cluster{am¥ 10}
Halsro-Teleckelic polymer

Nat K+ Mg+ Tats AlM
cTeR 1—4 6—10 =11 18—1% - 613
CTBN —H — 3—14 14—120 10—22 E—18

& Noger 1) loa-radios {am): Li*:0.0060, MNa*:q.099, K*0.113, Mg .0.089, Ta™: 0.074,A1'%:0.0%0
1) The dazs ln the cable were obwsined by Transmiviion Elsctron Microscopy
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Fig. 3 TEM phote graph of CTBM-Li* Fig. 6§ TEM photograph of CTFR-Mp**
ionomer. Enlargement {actoriig® ionomer, Enlargement factor; 10

8 % X ©
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PREPARATION AND CHARACTERIZATION OF THE IONO-
MERS FROM «,,-CARBOXYLATO-POLYBUTADIENE
AND 0,0-CARBOXYLATO-POLY(BUTADIENE-co-
ACRYLONITRILE)

XIANG Qian, HUANG Zhuo, DAI Shujuan, XIE Hongquan
(Deparimens of Chemistry, Huazhong University of Sci. & Tech, Wuhan 430074)

Abstract The ionomers of &,w-carboxylato-polybutadiene and ¢, w-carboxylate poly
(butadieneco-acrylonitrile) with Lit, Na*, K*, Mg?*, Zn?*, AlI** were prepared in
toluene. Both the absolute viscosity of the concentrated solution and relative viscosity
of the dilute solution of these ionomers were investigated. The ionomers were
characterized by infrared spectroscopy, transmission electron microscope, and dynamic
mechanical analysis. The results showed that: 1) the maximum absolute viscosity of
the ionomer solutions of a, w-carboxylato-polybutadiene and «, w-carboxylate poly
(butadiene-co-acrylonitrile) with different metal ions were related to the species of
metal ions and the melar ratio of M/—COOH, 2) there were sharp increases in
the relative viscosity of the ionomer solutions with increasing concentrations, which
were caused by the formation of the ion-cluster in the solutions, 3) the size of the
ion-cluster in the ionomers containing different metal ions depended on the species
of the metal ions.

Key words Ionomer, Polybutadiene, Poly (butadiene-co-acrylonitrile), Telechelic
polymer





