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T4 A 'H-NMR JIE (5 1 B)Z 4 RETHEZ B
B (E L% " QPAC-25, - EMPOWER MATERIALS 2%
FHHE 'H-NMR HE (5 2 B) ENECEBEEZE
(Sigma Aldrich A T &)# '"H-NMR B ZE (5 3 B ) - 27 -
MELSHACER  RAONFHE TFESOMS R
TG BEEEM (DEBEM (D)X - £BY A P2 BB
s B i 69 B B LR ([x/(x+y)]) » % 0.7 -

o BEMHEEY A RBRBEREBEE 0 &
T TG-DTA HIE K DSC HlE > LM EHE > S%EE KD
BEREHEBREE BHEXEREETHNE 1 % - I
Sh HEMHEEY A BRBEREBEZK  BREY
P RBEEMNEEL  BEVHSTER MwMn B

MRS 13 -

[Z%1]

Zayhz BEFY | Mw/Mn {5958 e

IREE TR EE AL /Y DTE SRR | BRREE

HHIL Mn |

[x/ (x+y)] (°c) (°c)
TEMA 0.7 139000 1.7 249 3
XIS RS 1.0 101000 23 205 10
FRE ST 0.0 100000 — 295 -55

e 1 RMER T WEHNSE S 6
MEZHEY A> BEBBEMEL > % SAEE2RVEE
B ZERT > THRNEHAABEN > TRALE
VRIS - Bh4h » REBEW A BEBRBEAL  ZNHE
EBEER -  RREET EEAEBBRERAL > T
NEEBERENG FREERES
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FEZHERAERPRIEREREZERERE
B -

MEEREERETERE (2/(x+y)]x100) 5K & 40 T
Frat 2 TAFMENZ LIFSI BERHIEZHEY A I
ROBAMBEERERE ARAEFEEBEERERZERSE
BEHREEL RERERRBRET R 60CHEE 6 /N
Bf > MIREKE TR 60CEIEE 24 /NE - [T 5 2 [E 52 E #
BHWNERERROT A2 EEEREE -

EH G 1-1: 10mol%

i
t

2= W5 6 1-2 1 20mol%

i
T

EFl 1-3: 40mol%

1-4 : 60mol%

&
=

1-5° 80mol%

=
=

1-6 ° 100mol%

=

=
= =

1-7 7 120mol%

wom omf o
=
&

1-8: 160mol%
HWRZEREBREERENER TEER(0) - BINEE
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i 78 s wh (LD EL 89 (K3[Co(CN)e] ~ IS 2 T % A
B 84)1.33g AMER 20mL WEREET K - B 45 DEEAE A
NBIUERH Z 50CH ZnCl, AW (& ZnCl, 11.42g B EN
60mL HYMLBE T /K8 30mL W= TEZ2EESARETE)
REBMINBHEZESY 60 28 - DL 5,000rpm B G
CREFRETHOIE ERHOCEE - BERKZ A
BEE R=RTERBRETFKOBABRF(LBRELS
ZHRTEC BRBETK=S:S)RFEHE 30 o BFHEFE
Fo AR HERKZEHEM=ZGTEE (UBRELLT
M= TE  REBEFKRE 6:4 X8R 7:3-8:2-9:
D BHEEERRZREB LB ETZERURER
ok FEHEEHBHEEBEEZR=ZGRTET®R  HHEL
SHEETEE - RBN S0C  EXETETHBRERE—
EEERIL - FHSE DMC B Zns(Co[CN]g),

FEAMEEZ DMC BEERBE > WUHY RN ESE
SmL G & Smg 9 DMC i~ F K EFE - 4 BT H
BOSBANBE DRSS 1.2MPa > i 8% & 7 80T #E 4T 48 /)
RrZ4h HMEERE 1 HE MEILEEY B i
EEYBHRZREBEEEMOEFL(x/(x+y)]) & 0.1

B4 W EMELEY B #EIT TG-DTA M E K DSC M
B MHELRFZ SHREER VL EREHEBERE - 5%
EERVEER 280C > WHEBRER-45C - 14> b
AEEY BB EFEHE S FER Mw/Mn 51 B 6500 & -
1.9

7A0713 -22 -



201727985

BRERFERBEEE PWEREE ([2/(x+y)Ix100)5 &
WrRFRt > P E/RZ LIFSI BEAERFHEZH#EY
B WA SHEAMSIEBERE AR KERERER
EREBMEMEEL  REZRERBET B 60CHEE 6
NG RBERE TR 60CHEE 24 /B> MEZEESE
EETHNEBRERAOTHEZEBERE R -

B 2-1: 10mol%

B 2-2 1 20mol%

B W 2-3 1 40mol%

E Al 2-4 1 60mol%

T B 2-5 : 80mol%

HFG EBEREENER FESE ?(a) &R
£ 6B

[E 560 3(8 5Bl 3-1~F HE 61 3-8)]

FERAE®G 2 FFREMRZ DMC B #EF B E - I D
MENRER SmLEKE Smgfly DMCBEEZ T KEFE -
B4 BT RB O EREANNENORE 3.7MPa s /I
40CH#ETT 16 NiFZS > HMBEERE 1 HE > MEEE
Y C- FiB2HEYW C W 2R BEEMNEFRL
([x/(x+y)]) » & 0.8 -

BeAh > B EH LY C 1T TG-DTA M E Kk DSC A
E o MHMEMREZ SHREERVAEAERFEHERILE - 5%
EERVEER 232C  KEHEBEER 2T - k4 £
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HEY C HNEEFH > FER Mw/Mn: 78 E 98000

K 2.0 - |

MESEEBEEE PINEEE (z/(x+y)Ix100)5 &
WML ZATARMEFZ LIFSI ) RARFBZHEY
C R HBHMEGIERERE - ARG BEBREBREZE
ERABEHEEL REZBRERKEBEET > ¥ 60CEHE 6
INEF o REBEHERBE TR 60CEE 24 /N> MEFEES
BETHNEEREEXRAAUTHAECEBEEEE -

ER A 3-1: 10mol% -

W B 3-2 1 20mol%

2 5 B 3-3 : 40mol%

i ] 3-4 : 60mol%

%} B 3-5 80mol%

5 5] 3-6 1 100mol%

B 3-7 : 120mol%

& i 3-8 1 160mol%

HMB BB EREBRANERTFEER (o) - ERW
F 8B ATR -

[EE &l 1(Eb & Bl 1-1~EL 8 Bl 1-8)]
HEEEEMBREFTNERERE ([2/(x+y)]x100) B4 T
Frat e AN EFEZ LiFSI RN T E2ERER(E &
4#7%% T QPAC-25, - EMPOWER MATERIALS /A 5 #) > if
AOBHNMSIERSERE ABRKERBREREEENE
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MREREELE  REZEBERAEBET > B 60CTHEHE 6 /N
B > R EREB TR 60CHEE 24 /NI > MHE 2 EEE®
BEPHEREXRANTHRAZEREEE K -

FEES B 1-1 ¢ 10mol%

tL & ] 1-2 : 20mol%

EE# 6l 1-3 1 40mol%

L& B 1-4 ¢ 60mol%

L&l 1-5: 80mol%

EL& 5] 1-6 © 100mol%

EL#fHl 1-7 @ 120mol%

CHEE ] 18 160mol%

HSZEREREERENERTFEER (o) - ERW

F 9B -

[EE & 81 2(EE # B 2-1~EE 8 ] 2-3)]

MEERERE T8 ERE(2/&+y)]Ix100)K &0 T
Frat 2 TP EMZ LiFSI» BER T EZE R & LT
(Sigma Aldrich A HH) TR THAEMSEEREREE
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B e

EL & #] 2-1 ¢ 5mol%
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[#22]
ZE&Mhz EAE $EEET BT ST
REEEREEALAY | [z (x+y)1x100 | HEER fEaR (EE
BEHE ty o =
[x/ (x+y)] t.xo
(mol%) (Sem™") (S'em™ )
s 1-8 0.7 160 - 0.66 484x10"% | 32x10™*
EHiB 2-5 0.1 80 0.63 6.10x10"% | 38x107*
B 3-8 08 160 0.65 232x107% | 15x107*
Ehage] 1-8 1.0 160 0.67 548x10°% | 37x107°
EhEp2-1 00 5 0.11 512x10"* | 56x107°
WE 2RNERY > JHEEFNIAERG 1-8 EHEHl 2-
SKREMG 3-8 2ERBRERERE  HERTFERBER(GHNLEE

FTEER(o)WEHS -

B4 EHERS 1-8 BHES 2-5 X E G 3-8 0 H
%@Wlﬂﬁﬁ@WZJﬁﬁﬁfﬁ’§#W¢ ] HE 58
HERETERRG)AEETEHE ?UﬂZﬁZﬁ%¥@
Rxo )RIERA  -Hit > ERAICERERER > T&K
EHAFRERT - REM 2 EREEONERME -
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MHE N ERE SmL ik Smg ¥y DMC B# 2 HAKEF - It
Sy BRTHREBIOESEANE T 5N 40
CHEAT 20 NEFZS HMEERG 1 HE > mEEFEE
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(255 13 @) FBZLARY D FrBBERTNEE
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g B B FE Y D ET TG-DTA JlE K DSC H
o HEREZ SREERSAERFEHEBEE - 5%
BEERDVEELS 230C » XEEBEER-1.1TC - L4 >
EHEFEY D WBHEFH > TE R MwMn: JH B
44000 K& 2.2

HEKEERBEEETHNERE ([2/(x+y)]x100)5k &
WMTFMkz FAMEFZ LIFSI REaRFBZEEY
D R oBHEMNMTEEEERE ARABRFEREEE R
EhAEEHEBHELE  RNEZBREREBET R 60CHEE 6
INEF o RBRAEBEB TR 60CHE 24 N - MEZIEEE
BETHNERERAFMAO TAREAZERGEBRETEHE -

Eﬁm{ﬁj 4-1: 10mol%

B e Fl 4-2 1 20mol%

$}

B A 4-3 0 40mol%

it

B HE Bl 4-4 1 60mol%

& Ml 4-5: 80mol%

Z i fl 4-6 1 100mol%

il 4-7 1 120mol%

Tl 4-8 : 160mol%

HEG<ZEREREFEANER FEER(c) - &R0
5 14 B R e

[E MG S(EH A S-1~F Bl 5-8)]
fFRHEMA 2 FRERZ DMC EERMBE > 2
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HENER SmL 5 Smgl DMCHBEEZ AAKEFE -
B4  BRTHEBNDERANE & B 4.0MPa: Wk B R
60C T 20 /NEFZ4h > HMBEERED 1 HE > WHEI %
EYME- TEZHEYW ENERE > 4#EH 'H-NMR R
(2EZF 15 E) - FIB2HEEY E R IEBEEULNEER
EE ([x/(x+y)]) » K 0.5 -

BEAh - B Rt s TEY) E #1T TG-DTA HlE k DSC i
BB HEREZ SREERDVEERFHEEBRAEAE - 5%
EERPVPRER 242C » WWHEBEE K-23.4TC - L4
LR EEMENEREYE T FE K Mw/Mn > 77 5] & 80000
B 2.2

RERFRFRERBERETNERE ([2/(x+y)]x100)5k &
WTFMZ FRFFEFfEZ LiFSI BEARFEZHEEY
E WASTEHNEGIEEBERE REBERKEBEBEEE
ERABEREBEL REZEEAEBEET N 60CHE 6
INEE > RBEBEB TR 60CEE 24 /N> MEIEBE
BETNBREER AN THL Y EBEREE -

B Hi ] 5-1: Smol%

FhiEF 5-2 1 10mol%

W Bl 5-3: 20mol%

E P 5-4: 40mol%

Wi 5-5 1 60mol%

2 Wi ] 5-6 : 80mol%

i 5-7 : 100mol%

7A0713 -30 -



201727985

B HEH 5-8 : 120mol%

BB 5-9 1 160mol%

HARGZERERERACHETEER(0) &R
5% 16 B FToR -

(2 7 B 6(% M B 6-1~E i B 6-8)]

FREEG 2 PEE Y DMC B fF & B 1 » i b
SR BB SmL 5B Smg ) DMC B > AR BEF -
Gh o B TGS A BN E SRR 2.0MPa s BB R 70
CTHEAT 20 NEEZ S HMEEHA 1 AE o TSR
Wl Fo BBy F KM GEE HNMR %R
(2%% 17 B) - FRZAEY E Py RBEENMEE
e ([x/(x+y)]) » B 0.4 - |

Bhgh - FARIEEY F ST TG-DTA ¥ % & DSC
o BHEREY SYEBROAEREEEBAE - 5%
BRI VBES 251C > WEEBEER-31.4C - o
P EEY F NKETHSTEE MwM o 48 B
126000 k7 2.3 -

5 5 0 ([ B8 E R P Y B OB I ([2/(x+y)]x 100) B B
MTFFY HAFREMY LIFSI RERFE Y £BY
Fr A EHTANEREMRE - A% GEBERE S
EREEENER L REREREET - 1 60T 6
NEE - R HIE TR 60°C B 4% 24 NEF - TG EIEEE
2 A B R FE AR B A0 R B O B R R -
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EH B 6-1: 5mol%
BB 6-2: 10mol%

EHH 6-3: 20mol%

ZF B 6-4: 40mol%

EHH 6-5: 60mol%

B W 6-6 : 80mol%

FE Bl 6-7: 100mol%

BB 6-8 1 120mol%

E Bl 6-9: 160mol%
HrRzEBEREENEE FEE %‘(o) 4k B 4

£ I8EFAT N -

[ 8 B A R B 5T 45 ]

HEWH 4 FHH S REMH 6 HEBEEE D
9 B B ([2/(x+y)]x100) 88 60°C B 2 B F 18 8 3 (g 3% Fi &
B (log(o N MG HHEBERANER(SEE 19 B -
%20 ERE 21 H) - |

W I9BRE 0EMNERT > TEOREH 4 &
BB S A b o %R R E bR B OB E R
B 120mol% W (MBI 4-7 REH G 5-7) 0 BT MR

REm - i BEff 6 CEREBEES  EERKER
BHNERENRRA 160mol%EF (F Bl 6-8)  H FEHEHE

S WERS 4 BHE S REES 6 o5 HE
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E R EREBENEEEBAE (Te) - i HEHEE 4
BG5S RERS 6> HERBEBEE T AERE(z/(x+y)]
x100) B BEBRE(THZH G S E=EETNRER

(255 2218 ~ 5 23 B K5 24 ) -
WEHE 228 -F 2ERE 4ABNERFT > JRARN
Bl 4 B S RERY 6 CERERERT > EE

CEMETHNERERR 20mol%i » RHEBBIEE KA
KX ZEEREBRETHWERERS 20mol%ll £ -
REBOCTHNERERAS HEBBLEAREZHEH -

goh - HERS 4-7 BRI 5-8 RERHB 6-9 0 #& X
EM P IREBEREMCNERL(x/Y)))  BREBEE T

kﬂ

x

m

B B8 B E ([2/(x+y)]x100) ~ $HEE T B E (t,) ~ 60C B 2 B
FTEHER(o)  REBTFEEXR(t.xo) BRRTHEE 3
=
WERPF 4- BHEHF 5 REHEBG 6 £ » REBELU LT
i &5 & - %%%ﬁﬁ% 4-7~ BB 5-8 R E MBI 6-9 -
[53] |
 ra=ti s Ak SEET BT ST
eEEEsEARy | [z (x+y)1x100 | BB fEays s
HEHH ty o #
[x/ (x+y)] A t.X 0o
(mol%) (Srem™ ) (Sem™)
HFHeHl4-7 0.7 120 0.63 1.81x107% | 1.14x107*
BT i f5]5-8 0.5 120 0.64 295%x107% | 1.89x10™*%
HHisl6-9 0.4 160 0.65 437x107* | 284x107%
WE 3 BNEET > JHEFINERE 4-7 BB 5-

8 RE P 6-9 2 & B E
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B o
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8. —EEH® EHBBELESWHERE | 2EBERE
1

7A0713 -2-



201727985

7A0713

R
2

% 1

]
043




201727985

5 2

1.00

—

llllfllll1]lllllllllr

5.0 4.0 3.0




201727985

= 3 H

b
(=
— 8
_
o
llllllll ] T T T 177 T [ T T 1T 1T 1T 1T T 11 I
4.0 3.0 20



201727985

% 4
-2

R —— Fis1 —1
: —a— FHHp1—2
2 -4 : —o— HHif1—3
5 ;-\\\ —a— 1 —4
E , —o— EHipl1—5
® . \'\\‘\\Q\ \Q —0— ki1 —6
\.\\\ L —o— PN —7
-7 - ' \\. T —— HHEpI1—8

-8 L
2.8 3 3.2

1000/T(K-1)



201727985

% 5

)
16.58

T 1T T 71 l 1

(J —
50 40 ' 3.0



201727985

%6
.
. N,
S
o 5 a o
) ™~
Pt 28 3 32

1000/T(K"1)

3.4

—e— HHip12—1
—n— HHifl2—-2
—o— Hhifl2—3
—t— FHEg2—4
—o— Hiif2—5



201727985

% 7 H

1.00

0.25

T

N L St B B B B B B
. 5.0 4.0 3.0




201727985

Vi

log (0 (S-cm™1))

1000/T(K-1)

3.4

—— HHEBIs—1
—u— HipI3 -2
—— EpI3—3
—— FHpIS—4
—o— HHif3—5
—o— EiEflI3—6
—O— HHEHI3—7
—— HipIs—8



201727985

EIE
-3
-4 — —o— L1 —1
—=— L1 —2
i 5 :\\ —o— H#1 -3
L \ —— LB —4
5 \\\\ T o B —5
g 5 ' —0— L1 —6
—O— LRE 1 —7
-8 —— EHifI1—8

-9 | !
2.8 3 3.2

1000/T(K-1)



201727985

*T:; —Aa— [EEfi2 — 1
;J.’ 50 | —u— B2 —2
E —O— L2 —3

_80 L 1 1 1 s 1 L 1 s 1
2.8 2.9 3.0 3.1 3.2 3.3

1000/T(K"1)



201727985

log(0 (S=cm™1)) at 60°C

| |

100
EETE (mol%)

150

—e— HHiH1
—A— EHif2

- —B— FHEA3

~=0-- LERpI
~-O- LEpl2



201727985

% 12 [

20

i‘“o\ —e— i 1
\
N
I —A— k2
O~u
o -20 A .0.-*“0--_‘
8
|_

N oo —— IS
\' - ~=0-~ LLlp

JA

._40 ,I

P ‘i\\‘*"—"'ib-ﬁﬁwz

0 40 80 120 160

EAE (mol%)



201727985

E13E

——
1.00

0.35




201727985

—@— Elfla—1
—— EHif4—2
—— EHifl4—3

Y %
—A— ERHA—4
’ : —O— Hiti#l4—5
-5 | B - O EHHIA—6
u\a —~O— Blhepla—7
] A B4 —8
\\\-\-\\\:

-7

2.8 3 3.2
1000/T(K™1)

log ( O'(S-cm"1).)




201727985

= 15 &

T
1.12

1.00




201727985

log (T (S=cm-1))

%

LN

N

e

2.8

3

3.2

1000/T(K™1)

—@— Eif5—1
—m— Eip5—2
—— HiEH5—3
—A— BHifls—4
—O— EHEpI5—5
~{— Hip5—6
—O— BhifI5—7
—N\— EHEpls—8
—X— EHiEHI5—9



201727985

= 178

ﬁ
1.75

1.00




201727985

log (T (S=cm-1))

2.8 3 3.2
1000/T(K™1)

—@— EHIBI6—1
—m— Eitfle—2
—— FHEI6—3
—A— EHifle—4
—O— EHifI6—5
—1— HHEf6—6
—— Biifle—7
—\— Eiidle—8
—x— BHiH6—9



201727985

-3.0
-35
o T4Of
o
[{=]
% -45 [
i
5 S0
£
5 55
=1}
=)
6.0 -
6.5 -
_7-0 1 I 1 I 1 l
0 50 100 150

BRE (mol%)



201727985

o
o
[{=]
)
©
T
£
°
£
o
=11
9
-6.0
-6.5
1.0 ' : ' ' : '
0 50 100 150

BAE (mol%)



201727985

O
[=)
(]
4
[+
T
£
Q
2
b
o1i]
L0
-6.0
-6.5
-70 I | I | 1 |

0 50 100 150
' ERERE (mol%)



201727985

= 22 &

T¢(°C)

15

.

J

40

80
EARE (mol%)

120

160



201727985

= 23 [H

Tg(°C)
|
S
—@-

l I [
0 40 80 . 120 160

BRE (mol%)




201727985

5 24 [H]

To(°C)

-10

80
AT (mol%)

120

160



