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ABSTRACT

With low thermal expansion coefficients, eucrvptite (Li;0-ALO; 25i0;) and spodumene (LixQ: Al:Oa: 45i0g)
in LAS ceramic system show good thermal shock resistance. In this study, sillimanite or kaolin group silicate
minerals and LiCO; were used as starting materials, and if necessary Sidly or ALy were added for making
stoichiometrically formed specimens. By this process, eucryptite powders were synthesized and characterized.
The powder mixtures of lithiumcabonate and silicate minerals calcined at 8T for 2 hrs were made nto
powder compacts. B-Eucryptite single phase was formed via intermediate phases of Li;Si0; and LiAlO; et al
by heating at 1100T or 1200C for 10hrs from those powder compacts, When using the sillimanite group
minerals, Virginia kvanite or andalusite was reacted to form eucryptite at 1200 and CMK International kyanite
were completed at 1100°C . When kaolin group minerals were used, it was found that the synthesizing tempera-
ture (1000C ) of B-eucryptite from the mixture of New Zealand white kaolin was lower than that from Hadong
pink kaolin {1100C ). The Microstructure of systhesized powder showed the irregular lump shape such as
densed crystallines.
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Table 1. Compositions of Powder Mixtures for Eucryptite Synthesis

Sample Name

Silicate Mineral Sources

Molar{Weight) Ratio of
LG ¢ Al 7 510,

@ V-Ky
& C-Ry
& Andal
(& Hp-Ka
(@) Nw-Ka

Virginia Kyanite

CMK International Kyanite
Intermetmin Andalusite
Hadong Pink Kaolin

New Zealand White Kaolin

1:1:2
{11.86 : 40.46 : 47.46)

A 314 A5 5(1994)
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Table 2. Chemical Compaositions of Sillimanite Group Silicate Minerals

(a) Virginia Kyanite

Composition ALO; ' Si0, Fe 03 Ca0 MgO Na,0 .0 TiO; IgLoss
E wt% 5460 | 4206 | 109 045 0.50 — — 0.90 0.40
Total 96.66 2.94 0.40
| Ratio 5649 | 4351
{b) CMEK International Kyanite
Composition | ALO; | Si0; | Fe0s | Ca0 | MgO | NaO | KO | Ti0: | Igloss
Wi 5707 | 4079 | 063 003 0.01 021 | 021 067 0.21
Tatal 97.86 1.76 0.21
[ Ratio 5832 | 4188
{¢) Intermetmin Andalusite
[Composition | ALO. | Si0: | Fey | CeO | MgO | Nad | KO [ TiO, | Igless |
| wt% 961 | 3781 | 0% | 018 | 019 | 004 | 027 | 024 0.75
Total 97.42 182 0.75
‘ Rauo 6119 | 3881
Table 3. Chemical Compositions of Kaclin Group Silicate Minerals
(a) Hadong Pink Kaolin
[ Composition | ALO; | S0, | Fed; | Ca0 | Mg0 | NaO | KO | TiO, | lgloss |
Wit 3805 | 4373 | 101 | - | oz 0.22 0.58 0.11 1603 |
Total BLT8 2.19 1603 |
Ratio 4653 | 5347 |
{b) New Zealand White Kaclm
Composition | AlO; 10, Fe:0s Ca0 MgO | NaO KO | Tios Ig Loss
Wi 3529 | 5039 | 024 0.01 0.14 0.24 001 | 007 13.60
Total 85.68 0.71 13.60
Ratio 4119 | 5881
-574- S.AEEA



AgAe]E P o8 WdFA4 LASH Azsla Az 2T 470

TG

OTA

TG (e}

DTA

0 200 i w0 B0 oo o 0
Temperlaure { C }

Fig. 1. TG-DTA curves of sillimanite group silicate mi-
nerals.
{a) Viginia kyanite, () CMK International kya-
nite and (c} Intermetmin andalusite
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Fig. 2. TG-DTA curves of kaclin group silicate mine-
rals.
() Hadong pink kaolin and (b) New Zealand
white kaolin
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Fig. 3. XRD patterns of sillmanite group raw materials.
(a) Viginia kyanite, (b} CMK International kya-
nite and {c) Intermetmin andalusite
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Fig. 4. XRD patterns of silimanite group silicate mine-
rals calcined at 800% -2 hrs.
(a) Viginia-kyanife, (b) CMK Interpational kyva-
nite and {c} Intermetmin andalusite
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Fig. 5. XRD patterns of kaolin group raw and calcmed
materials at 800 -2 hrs.
(a) Hadong pmk kaclin, (b} Calcined Hadong
pink kaolin, (¢) New Zealand while kaolin and
(d} Calcined New Zealand white kaolin
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Fig. 6. XRD paiterns of (© V-Ky composition powders
calcined at each temperature.
(@) 1000C-10hrs, (b) 1100C-10hrs and (c)
1200C -10 hrs
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Fig. 7. XRD patterns of & C-Ky composition powders

calcined at each temperature.

{a) 1000C-10hrs, (b) 1100C-10hrs and (g)

1200 -10 hrs
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Fig. 8. XRD patterns of & Andal composition powders
calcined at each temperature.
{a) 1000C-10hrs, (b) 1100C-10hrs and (&)
1200C -10 hrs
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Fig. 9. XRD patterns of & Hp-Ka composition powders
calcined at each temperature.
(2) 1000C-10hrs, (b) 1100TC-10hrs and (c)
1200C -10 hrs
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