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ABSTRACT

Though spodumene have a law thermal expension and good thermal shock resistance, its sintering tempera-
fure is too close te its melting point in the application for industral purpose. Solving the problems, impurities
within the silicate minerals act as a frit during firing, so its densification is expected through enlargement
of sintering temperature range. By the heat treatment of starting materials, mixtures of silicate mineral, lithium
carbonate, if necessary Si(h or AlLOy were added for stoichiomelric correction, 1 the range of 1000~ 12507
for 10 hrs, B-spodumene single phase was synlhesized. Mixtures wilh sillimanite group minerals, P-spodumene
was formed at 1200C or 1250C via intermediate phases of petalite, 11,5104 and LiAlO, For the case of kaolin
group minerals, synthesis were completed at 1100C for Hadon pink kaolin, 1200C for New Zealand white
kaolin, When pyrophyllite group minerals were used, those were at the range of 1000~1250C . Spodumene
was completed at lowest temperature, 1000C from the mixture of Wando pyrophyllite among them. Microstruc-
ture of synthesized powders showed the inrregular lump shape such as densed crystallines,
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Table 1. Compositions of Powder Mixtures for Spodumene Synthesis

Sample Name Silicate Mineral Sources Molar(Weight) Ratio of
LLO : ALO, © Si0y

& V-Ky Virginia Kvanite |

® C-KRy CMEK. International Kyanite

& Andal Intermetmin Andalusite

© Hp-Ka Hadong Pink Kanlin 1:1:4

() Nw-Ka New Zealand White Kaoln {8037 2740 ! 64.57)

®Y-Py Youngchun Pyrophyllite

& G-Py Gusi Pyrophyllite

& D-Py Dado Pyrophyllite

& W-Py Wanda Pyrophyllite

®C-Py Chungsong Pyrophyllite
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Table 2. Chemucal Compositions of Pyrophyllite Group Silicate Minerals

(a) Youngchun Pyrophyllite

| Composition | AWO, | Si0: | FeOy | Ca0 | Mg0 | NaO | KO | TO, { Ig.Loss
Wi 084 | 6986 | 171 | 036 | 059 | 032 | 006 | 042 6.04
Total 90,50 3.46 | 60
Ratio 2281 | 7719

(b) Gusi Pyrophyllite

| Composition | ALO; L S0, | FeOy | Ca0 [ Mg0 | NaO | Kzoq Ti0, | lgLoss |
wi%e | 2080 | 6930 | 093 | o042 | 071 | o062 | 61 [ 080 631
Total 90.10 3.59 631
Ratio 2309 | 7691

{c) Dado Pyrophyllite

l:Composition ALO, | Si0; | FeO; | Ca0 | MgO T NaO | KO TiO, | lgLoss
Wi 2090 | 6080 | 090 | 009 064 | 007 | 002 012 | 746
Total 90.70 1 184 | 748
Ratio 2304 | 7696 |

(d) Wando Pyrophyliite

“Composition | ALO; | Si0; | Fe0s | Ca0 | Mg0 | NaD | KO | Ti0 | ImLoss
wtdh 2248 | 7114 | 140 | o021 0.09 0.21 0.04 031 | 412
Total 93,62 2.2 e
Ratio 2401 | 7599

{e) Chungsong Pyrophyllite

Composition | ALO; | Si0: | Fely | CaO MgO | NaO K0 Ti0; | IgLoss
Wi 2467 | 6812 | s | 027 | 0J0 | 031 | 007 | 013 431
Total | 92.79 2.90 | 431
Ratio 2652 | 7348
786~ S e
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Fig. 1. TG-DTA curves of pyrophyllite proup silicate
minerals.
(a) Youngchun pyrophyllite, {b) Gusi pyrophyl-
lite, {c) Dado pyrophyllite, (d) Wando pyrophyl-
lite and {e) Chungsong pyrophyllite
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Fig. 2. XRD patterns of pyrophyllite group raw mate-

rials,

(3} Youngchun pyrophyllite, () Gusi pyrophyl-
lite, {c) Dado pyrophyllite, (d) Wanda pyrophyl-
lite and (e) Chungsong pyrophyllite
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Fig. 3. XRD patterns of pyrophyllite group silicate mi-
nerals calcined at 800 -2 hrs.
(a} Youngchun pyrophyllite, (b) Gusi pyrophvl-
lite, (c} Dade pyrophyllite, (d} Wando pyrophyl-
lite and {(e) Chungsong pyrophyllite
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Fig. 4. SEM photographs of pyrophyllite group silicate minerals.
(a) Youngchup pyropbyllite, (b) Gusi pyrophyllile, (c) Dado pyrophyliite, (d) Wande pyrophyllite and (e}

Chungsong pyrophyllite
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Fig. 5. XRD patterns of (8 V-Ky composition powders

calcined at each temperature.
{a} 1000C -10 hrs, (b) 1100T -10 hrs, (c) 1200T -
10 hrs and (d) 12507 -10 hrs
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Fig, 6. XRD patterns of (8 C-Ky composition powders

caleined at each temperature.
(a) 1000C -10 hrs, () 11007 -10 hrs, () 1200C -
10 hrs and (d) 1250C -10 hre
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Fig. 7. XRD patterns of (5 Andal composition powders

calcined at each temperature.
(2) 10007 -10 hrs, (b) 11007T -10 hrs, (&) 1200C -
10 hrs and (d) 12567 -10 hrs
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Fig. 8. XRD patterns of § Hp-Ka composition powders

calcined at each temperature.
(a) 1000 -10 hrs, (b) 11007 -10 hrs, (c) 1200T -
10 hrs and {d) 12507 -10 hrs
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XRD patterns of (& Nw-Ka composition powders
calcined at each temperature,
{a) 1000°C -10 hrs, (b) 11007 -10 hrs, (¢} 12007 -
10 hrs and {d) 12507 -10 hrs
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Fig. 10. XRD patterns of & Y-Py composition powders

calcined at each temperature.

{(a) 1000C-10hrs, (b} 11007 -10 hrs, (©) 1200

©-10hrs and (d) 12507 -10 hrcs
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Fig. 11. XRD patterns of 8 G-Py composition pawders

calcined at each temperature,

(a) 1000 -10 hrs, (b) 11007C -10 hrs, {c) 1200

T -10hrs and {d) 1250C -10 hrs
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Fig. 12, XRD patterns of & D-Py composition powders

calcined at each temperature.

(2) 10007 -10 hrs, (B) 11007 -10 hrs, {0 1200

C-10hrs and {(d) 12507 -10 hrs
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Fig. 13. XRD patterns of (& W-Py composition powders
calcned at each temperature.
(a) 1000C -10 hrs, (by 1100C -10 hrs, (¢) 1200
C-10hrs and (d) 12507C -10 hrs
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Fig. 14. XRD patterns of (& C-Py composition powders
calcined at each temperature.
{a) 1000C-10 hrs, (b) 1100T -10 hrs, {c) 1200
€-10hrs and (d) 1250°C -10 hrs
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Fig. 15. SEM photographs of spodumene powders synthesized at each temperature from various composition.
(a) & V-Ky (12507 -10 hrs), (b) & Andal (1250C -10 brs), (¢} & Hp-Ka (1166°C -10 hrs) and (d) & W-Py
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