24 jﬁ m ﬂ:l % Vol.4,No.2

1986-:}112H JOURNAL OF INORGANIC CHEMISTRY Dec., 1986

[ p— s S aETEsm T B e e

R EF 5 &Na,., Zr,, Ti, Si, P;. 0,
RgHxuE(l)

EXH EER A-# pRE
CHMAZE LR

A NasPO,.ZrP,0,,5i0,, ZrO,, TiO% R BB #, A1173K —1473K & 5B T #t47
BaRE, H&TnkdTHFENa L Lr, Ti)Si,Ps ;O &tk Px=1.7=0—-2,08—4%
Ple M. LT eMBMELE; METHASLig—2114852024a 65 £ F Ff L3 %&
fit o ,

Eaw,211408 £ Fopr=1.52%x 1074(Qcm)™?,20248 8505 = 0.53 X 1074(Q+cm)71;
623K BF, 2114845 € F $05y5= 1.21x 107 (R+cm) ™, 2024889 Togs = 0.88 x 1072(Qecm) !,

A523K~6T3K B RK 2, 211 €5 HERE,H 31.87k]/mole, 2024585 E,%33.16
kJ/mole,

XRiE: MREFIH

Tl

Hii

gl R R E iR (Solid Electiolyte) if 55 F 5 A(Superionic Conductor),
CABEEFRE. HIREPFTERLE PI—2, AT BERLE LEET R R,
ILAERBIRT A8 IZ 5.

HIRE, A—RILEMBAEMRIFINE T ik, HEed SR E S, A,
SPRE R R,

H.Y-P. Hong W5 T Nays Zr,SiPs ;01 RS, X8 BB A B 4255 Wi NaZr,
(PO:HINa,Zr, 51,0, H W BR kR, BIFEHEH, x=1.8—2.200 & i S BT,
x = 2 B & B ANaZr, 51, POLRRNASICONY, ERABFZSMTEME, 7R
TSk, BE>ST3LM, HbSREORITEL RIS, FELURRY AP
BATR TR B R BRI ANa, 21,51, Pe 0 REM A BRBEEH LEMZ 0, HmiFEIL
SRR e T, Sk, A% 30 sRNASICONM (AT # N HD I 4 5k i,
KT T9864 2 116 F M,

* NASICON— @ i Z #NasoxZraSixPa-xO0 12 REM L FW( 0 <x<3 ) RNa Superjonic Conductor ¥ iR &
Ba WER.




2 SR A - 2%

5T R LIk AR HE R, B R AR T 00
RN BT ATy M Nay e, T3,Si.Pa O RUAL AT £ B BICAR
KT Ytk AR A AR B SR 5 L S M P T OB

LB W 4

1.7

Na,PO i Osterheld fit Bahrjj gl 81 ZrP,0, 53¢ k"' " fl&; Si0,, ZrO,,
TiO, ¥ ki fh> &, 2iEER99.9% LA 1.
2. 8HRE

BB T S SR E R RO BE KLU RRHE 0. Ime, 1 Na PO Mk M 58, 40
WA PR, PREFINIERETE o FHIR G A9 I, A2 1173K — 1473 K & i T R0 ¥
20 00, ASBIEE R B40 L /N, iR LA R T R LA T R BT
3. XG5

15 Th E R R SR 4L T BRI D/ Max-Y A A T B R RS X 5t 2R 5T, LA
CuKaft£( A = 1.54056 &), X85 A BstiTHr & X FH 809,
4. BB HERME

e 1 A U PP B A Il 7 e ol JE v A, LA100ke/con® g SR ALY AR L E 4 18mm
JEEH1.0—2.5mm i, ZREE ERAMEHIRARENE, FHRHRT. A5k ®&
HiE L-BHAHE, JHERBRESF SRR, ARgmkR, RHXD22R KFES
kA B AINP2011LR 4% & B REARLTHE RRBERMEZHE" P FSHRERN 1kHz—~
200kHz,

1. 18R A

#fNay 21, T1,S1, P ;OpFihx= 1, y= 0 —2. 00— R7| & BPWLEIT T X 52k sy
B, RIBNGMBLITF: ¥ = 00,34 s R3CLE By B ik AN ASICONFIFI B Je i
MWZrO,, X 1CHRIIMR S 2 —3 5, ¥ =0,4—0. 932802 NARAI 211 MHGHEY T4
B AING, 02 11,0T 11,051 1,0P 2000 12 o I A ) . ¥ = 1.0 B F2 118448, bL 5 Y % 1.9
uﬁ'ﬁlgﬂﬁﬁﬁ‘ﬁuzll*ﬁ?ﬂzoz*ﬁ(*ﬂ%‘F@#ﬁéﬂ&%}Naz.uTiz.nSil.on.oo12.05"3%ﬁi ), ¥ =2.0
RPYPLER2024, AN RHH Lo 021 UEF202KB0 RS, BIIR X SHRAT 4 B
HREMERIT, MR XEHERATHEENTL 1L k2,

Nay . Zr, ,T1,51, P3O0 REA PRI BERL AN, PUEE R & 5] 24y >0.3)
TiO 4 fRZrO, 1 A R FRE, W (A N S 1 h IR AR Zr O M 3% — J5 161 A 1l - Z 0,
RERD B—FHEbTREEXENERRE, BMTiO2mRR, B TAREEER - &4
Rt ABYHZOERETERT, HLBES TSR,
2 HSEMENER

W T A HAE~2 1UEF 202 A A R E P B SR OANS RS 669K ), & BIBE B
JEMTE i eAT I B B S T s N2 LA P o 2 1052 < 10 *(Lvem) Y, 20214



R4 M T IR T AN« Zre s TiyS1sPa_ 1O R (1D
F1 2N BEBXHERETHHEE
Table 1 X-ray Powder Diffraction Data for Phase 211
20 d 1/1, 26 d 1/1o
11,247 7.860 8.70 | 39,168 2.297 8,47
13,811 6.406 30.60 | 41,146 2,192 10,14
18,050 4,909 7.13 42,543 2,122 11,32
19.321 4,591 76.31 : 43,946 2,058 6,02
19,950 4,446 79.71 | 44,568 2.021 18.34
21,586 4,111 31,22 45,453 1,998 14.83
23,163 3,837 84,17 46,345 1,957 10,31
24,013 3.703 6,52 ‘ 47,476 1,913 25,81
27.327 3,260 51,73 § 50,965 1.790 21.07
27.964 3,188 51,06 f 54,752 1.674 21.07
30, 036 2.972 5,07 i 56.527 1.626 10.03
30,969 2,884 100 § 57,944 1.590 9.31
33,082 2,705 9,03 59.429 1.553 12.26
34.996 2.561 36.51 60.386 1,531 13.04
35,953 2.49% 9,31
F2 220X EBERGTHER
Table 2 X-ray Powder Diffraction Data for Phase 202
26 d I/1s 20 d 1/1,
11.346 7.787 15.88 ! 39.188 2.29% 8.14
14,470 6.112 21.28 ‘ 41.172 2.190 1,97
164290 5437 1.57 42.908 2.105 2.39
18.069 4.905 2.82 44.487 2.034 4,89
20.275 4.375 15.27 46,684 1.944 6,91
20.842 4.258 12.53 47.459 1.914 2,13
21.668 4.098 100 w 504200 1.816 25,56
23.198 3.831 6.36 ﬂ 52.463 1.742 1.73
24,208 3.673 27.95 53,413 1.713 3,11
25,693 3.464 2.53 54,300 1.687 2,18
27.398 3.252 22.98 57.316 1,605 7.05
28,025 3,181 2,77 58,834 1,568 2.05
29,246 3,051 38.00 60,700 1,524 3.03
29,980 2.978 2.71 62,284 1,489 2,47
31,549 2,828 5.42 63.253 1.468 4,79
32,395 2,761 45,13 65,000 1.433 1.60
33,100 2,704 5,80 65,663 1,420 1.84
34,864 2,571 4,07 68,193 1,374 1.86
36,610 2,452 4,07 69,081 1,358 2,79
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o e .
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Figure Plot of 1g(oT) as function
of 1/T for phase 211 and phase 202
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STUDY ON FAST ION CONDUCTOR
Naj.x Zra-yTiy SigPs-x O12 SYSTEM( 1)

Wang Wenji Wang Shengban Liu Yibo Lu Zonglan

(Department ¢f Chemistry, IFuzhou University)

NASICON type fast ion conductors of Nay,.Zr, ,Ti,5i,Ps.,0;, were syn-
thesized and formed mixtures of Na;PO,-ZrP,0,-Si0,-Zr0O,-TiO; in platinum
vesse] at temperature of 1173K - 1473K for several hours to 20 hours(40 hours
for a few of samples), A single pure phase (labelled phase 211) was found
in the x=1.0, y=1.0. A second pure phase (labelled phase 202) was found
with x=1.0, y=2.0, The conductivities and activation energies of both phase
211 and phase 202 were measured,

At room temperature, the conductivities of phase 211 and phase 202 are
1.52x1074(Q+cm)™! and 0.53 x107*(N+cm)™*, At 623K, the conductivities of
both phase 211 and phase 202 are 1.21 x107(2*cm) ™’ and 0.88x1072(Q+cm) !,
The activation energies of both phase 211 and phase 202 are 31.87kJ/mole
and 33.16kJ/mole at temperature range 523K~773K,

Keywords N ASICON fast ion conductor



