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ABSTRACT

We synthesized lithium zirconate using solid-state reaction and analyzed thermal properties (TG/DTA) of starting materials and the
synthesized one. When Li,ZrO; powder was exposed to CO, environment at 500°C, 93% of the theoretical absorption weight was
gained within 280 min with fairly high sorption rate. Almost all the absorbed CO, was generated by heating the sample to 800°C. We
also investigated densification behavior of Li,ZrO; under CO, environment. By sintering Li,ZrQ5 at 760°C using 2-step process, we
obtained dense product, composed mainly of Li,ZrO; and ZrO,, with relative density of 92%.
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Fig. 2. TG/DTA curves of Li;CO;-ZrO, mixed powder.

T4 peake] H1x|9} A9 AAFE U5 ok ZAEESl
o ZaE FAWMslE o 22%EA o839 2H22.3%)
I ZAAE o] RS Ut

2z BEE2EE 700°C oo 2 FyAI7IE, AE
%L_%-J Li,ZrOy7} A (monoclinic) 27
2 dolgttt. AU dAPo e
peak?] -r]’_q-: 7%-4 AASRt, = peak®] 917} 20 =42.6°
C3 (3303 AFEFE 20=203(SAH8 {110} 2
AH)E W E A2ZRE olgd Mg FAY 9
t}. ol8ld A Mgt A7HE 70,9} Li,COE 2%
o] K,COs8H EAl wkAIZ o, 1300°COIM = A =
7} QojzIthe Nair Fo] 213 Aol Asiet® 700°C
A SAE AEEA ”(phase)ol 900°CA A TAHE A

Bo} H2d A AAYAE B Cool HF
7F St RAET 9oy A&l v 900°C
AM FAE LA 55 o] AL 700°CAM FAE
A e mukE 48T golly] Wi AL By
staL ok whebA B AFelME 900°CA FAE @At
A(monoclinic) 2R FZ2E 2 B98 AMRdl] &4 ¢
58S AT

3.1.2. Li,Zr059 CO, &4 EX

%Hd ATFZA o] wak 900°Col A AMES o] o3
g LipZrO; %S A4 E9)71904 500°C7Hx) 71g 3
, CO, 7125 Fdstglen olu CO, &d 23 &
H3E Fig. 39 JeEAT. Fig. 3004 329 A3}
°] CO, Froll 9% FHdste oF 28%% o232
Y(28.7%)° A9l 23 e 4& + IA

Z, LipZr0;%] CO, §5°° o3 T332 e ot 2
& §hgol o3 ojEH oz AT 4 Ut

m, ol -{0{' 033

g\l

Li,ZrO5(s) + COx(g) — Li,COs(s) + ZrOy(s) )

3 CO, FFureo] 95%d o]2d AQF= A7k

130 ~——————————————m 600
4 500
& 120 4 400
g ] 1 —
o
5 {30 £
= 110 ]
o g - 200
[ g
= 4 100
100 - :
—— L —_
0 600 1200 1800 2400
Time (min.)

Fig. 3. Weight change curve of Li,ZrO; powder maintained at
500°C as functions of flowing gas species (N, or CO,)
and duration time.
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Fig. 4. Weight change curve of Li,ZrO; powder maintained at
800°C as functions of flowing gas species (N, or CO,)
and duration time.
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Fig. 5. Gibbs free energy of Li;CO;-ZrO,-Li,ZrO; system as a
function of temperature.

Table 1. Enthalpy of Formation (AH® » and Entropy of Forma-
tion (ASof) of LiZZrO3, COz, Li2C03, and Zr02

Li,Zt0;  CO,  Lib,CO;  ZiO,
A’ (fmol) 17602 3935 12159  —1100.6
AS’; (J/mol K) 88 213.7 90.4 50.4
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Fig. 6. Relative densities of the Li,ZrO; product sintered under

CO, environment as functions of temperature and step
number.
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Fig. 7. X-ray diffraction patterns of the starting powder, Li,ZrO;

and the products sintered by 1-step process under CO,
environment at 700, 800, and 900°C, respectively.

Fig. 8. SEM images of the Li,ZrO; products sintered by 1-step
process under CO, environment at 700, 800, and 900°C,
respectively.
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Fig. 9. SEM images of the Li,ZrO; products sintered by 2-step
process under CO, environment at 700 and 760°C,
respectively.
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Fig. 10. X-ray diffraction patterns of the Li,ZrO; products
sintered by 2-step process under CO, environment at
700 and 760°C, respectively. For comparison, the
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at 760°C is presented.
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