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Abstract: Using analytically pure Bi,O; and Er,O; as raw materials, the precursor of Bi and Er can be
precipitated by reverse titration co-precipitation method, and the adequate pH value for co-precipitation was
also analyzed. Big75Erg 250, 5 nano-powder was obtained after calcining this precursor at 500°C for 3h. High
temperature XRD results showed that this nanopowder was mainly in § form, with an average grain size of
10nm calculated by Scherrer Equation, which transformed into & form completely at 650°C. According to the
thermodynamic calculation, the suitable temperature and partial pressure of oxygen was chose. Finally, dense
8-Biy.75Er(250,5 solid electrolyte was sintered at 500°C (measured temperature) for 1min, with a relative
density of 96% and an average grain size of 18nm.

Keywords: reverse titration co-precipitation; nanocrystalline Bij;sEry»s0,5; SPS; phase transformation;
predominance diagram
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Table 1 The solubility product constant (K.) ™ of the possible precipitates
and the pH value of precipitation at 25°C

FrH&itIE 69 pH 1A

BEATE K

WLV R 64 pH AL
..,C

C, =0.075mol/L,C_ .. =0.025mol /L) c <10~ mol /L
! Er Bi Er’*

Bi (0H), 4.0x107 4.24 5.53

Bi0OH 4.0x10™" 5.73 9.60

Dy (OH) , 1.4x10™ 7.25 8.38

B 6.73
Er (OH) ; 4.1x10 6.8 (C_, =0.0125mol /L) 7.87
Y (O) « 3.2x107 6.47(c .. =0.0125mol /L) 7.50

9.60, Hit I Bi"Mi%HliE A BiOOH. fal £ 45 (¥
FUAB LW 9 pHAEHCK I Bi™ 0] LLITIE A BiOOH.
SRR 2K pH AR 4ERFAE 11,5, WL TiX—
A, RIS BR 3RAF P CE ™ # % 4 BiOOH 1 Ln (OH) s
RS
3. 2 Bi:0:-Ln:0: 4K MHARI FRAE

1 A BiowsEro 2005 A1, 45 T RkefE i
Bi:0:~Ln0s KA PR 11 il XRD 4%, Bi.0,-Ln.0s (Ln
=Y, Er, Dy) JUFBMAI @t XRD B0 (1 25 5L
H B T A Y, R85 IR s i R 1 BRI
hB-Bi.0s FRFAEVE, T Ik 55 28 2T S BAH TR T340

30—
1000—7

B R2 10nm; [A] PRy A Hhid K B /b4 1) Bi:0.C0s.
XL B TA0K BL0 By AR PEAR K, 7E IR AAT TS
B 7K 43 AT CO, J B AE R B1,0.C05, {H 300°C JF
Ui, 350°C B, Bi.0.C0: FIRFIEUESE A K, i
Bi.0.C0s L4 I3 il 58 4% . BEAG U B M) T iy, A1 650°C IS
B-Bi:0s 584 AR N &-Bi.0: I HAEAZN B IR J5 1S
MR E o HMHAR AT 2], JURR A3y
T VAN AN R |
120m (Big75Y0.2501.5) ~
(Big.75Erg2501 5) e £ o

17nm (Big 7sDy025015)
10nm  (Big75Er9250;5) A1 10nm

00—

cooling process

00—

i }F

o0 —i

Temperature/C

Heating process

&
{==]
|

00 —iw

00— e

100 —i- " i

Rolekols=ot:] |

5n—-=

a0

2 e Ll

Kl 1500°C K54% 3h J5 13 EI1 Big7sEro 250 s i A it XRD Kl
Fig.1 HT-XRD patterns of Big 75Erg 250, s powder after calcined at 500°C for 3h
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Fig.2 TEM photo of BijsLn g,50; 5 powder after calcined at 500°C for 3h
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