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ABSTRACT

Pyrophyllite, which has low impurities, was used in the synthesis of mullite to decrease the glass phase, which
can be formed from impurities such as alkali and alkali earth elements present in raw malerials,

But, as pyrophyllite has less alumina content than other aluminosilicate materials such as kaolin, more alumina
sources were needed in Lhe synthesis of mullite. In other to investigate the effect of particle size of alumina sources
on the mullitization of pyrophyllite, aluminum hydrate gel and activated alumina were used.

When activated alumina, which has large particle size, was added to pyrophyllite, mullitization was not fully
accomplished regardless of temperature, In the case of aluminum hydrate gel, which has small particle size, the
maximum yield of mullite was about 90.3% at 1700°C, and grain size of mullite was larger than the case of activated

alumina was added,
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Fig.1, X-ray diffraction pattern of pyrophyllite,

Table 1. Chemical Composition of Raw Materials.
Component . K .. Ig,-
Raw Mate ALO,| S0, |Fe,0,) Cal [MgO Na.0 Ti0, logs
Pyrophyllite | 26.3 |68 7|0 43]0.06]0.18| — - [4.2
Activated
alumina | 200|005 = = = =] = ]9.5
Alominum Jog 010160 — |o.03| - |0.01| —
hydrate gel* ’ ' '
fired at 1300°C, 1 hr., Result of EDS snalysis.
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Fig.3. X-ray diffraction patterns of pyrophyllite
-activaled alumina specimens fired at each
temperature for 5 hrs.

TG #4452 ok 9 5%) FAzEE ey
3.1.3. Aluminum hydrate gel
Aluminum hydrate gel & 10645C 2 $A == Az~

o4l A=Az 5 DA A5E Fig gl ehielc,

grfellal Wz wieh Ze] 300CAAIE broad g T

peak & vebdl i glem], 400C F-Zojl 4] 12 el peak

S vebdl £ 1260°C Foll 4 23 0 peak & vpebi u

b 2000 3 Eol A Jehrs E9 peak & aluminum

hydrate gel 2 Al 3 OH 2] A& e~} Al =(0H),4 &

fo ebd ALOH S 8eiz E470chn o o] Eul,

ALOH 238 ¥dd 49 wEdges e

400C Yol 4 8 44 peak ¥ aluminum hydrate gel

Aol y-ALO, 2 Ho|? }»t— 22 HofAv] 12500 A

o U peak © o-ALO:RY Aelol el Aoz 4

- i )

+ Mullite

r U-AL O
M'EJ

: ¢-~Cristobalita

O m & O

O-Quartz

60 50 40 30 20 n
-—— 26 (Cukx}

Fig.4. X-ray diffraction pattern of pyrophyllite
-aluminum hydrate gel specimen fired at 1200
for 5 hrs,
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Fig.5. X-ray diffraction palterns of pyrophyllite
specimens fired at each temperature for 5 hrs,
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Fig 6. X-ray diffraction patterns of pyrophyllile
-activated alumma specimens fired at each
temperature for 5 hrs.
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Fig. 7., X-ray diffraction patterns of pyrophyllite
-aluminum hydrate gel specimens fired at each
temperature for 5 hrs.

Table 2. Mineral Compositions of the Specimens.

’ﬁ Mmeral Glass +
Alumina Temp.\ | Free Silica | Alumina | Mullite
Sources ) (%) (%) (%)
Alumium 1500 12.5 3.4 64.1
1600 TT 91 83.2
Hydrared - 5=
el 1700 0.3 4 2 90.3
1750 79 39 38.2
1500 18 4 45 3 36.3
Activated 1600 10.9 4.2 64 9
Alumina 1700 61 22.1 71.8
1750 23.4 31.4 45 2
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Fig 8, X-ray diffraction patterns of pyrophyllite
-activated alumina specimens fired at 1550,
1600C and 16500 for 5 hrs and 1700C and
1750C for 1lhr.
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