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ABSTRACT

The effect of the addition of various fuorides on the mullitization of Korcan crude kaolin was studied by X-ray
powder diffraction and scanming eleciron microscopic methods.

Kaolin without any addition of fuorides begar to be transformed into the mullite at 1, 100°C.

Mulliie peaks were discernible in the X-ray diffraction patterns of the specimens which contained fuorides equi-
valent to about 2 wt. % fluorine, and which were sintered at 1, 050°C.

The higher the concentration of flnorine in kaclin, the lower was the initiating temperature of mullitization.
Experiments, for example, showed that mullite could be formed at 950°C from kaolin mixed with 2. 49 fluorine.
Of the fluoride additives, sodium silicofluoride (NagSiFg) wes most effective in mullite formaton of lkaolin. In
order of accelerating mullitization, the fluorides except NagSiFs could be placed in following sequence;

(1) sodium (NaF) {2) aluminium (AlFg) {3) potassium {KF)
(43 ammonivm (NIIF) (5) magnesium (MgFs) (6) calcium {Cal’g).
It was considered that the intrinsic characteristics of fluosides, such as size of ionie radius, charge, bond strength

between cation and anion, and elecironegativity of cation allected millitization of halloysite, a main constituent

mineral of kaolin. .
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Table 1. Chemical Composition of Domestic Kaolin
{wt. 95)
Si0, AlOs FeoDy  TiOa Ca0
Kaolin| 43.49 37.89 1.22 ¢.11  1.37
Mg NazO K0 Ig. Loss
Kaolin 0.51 0. 24 .28 14. 97
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Table 2. Additional Proportions of Various Fluorides
Equivalent o Fluoline Content
Series No. 1 ‘ 2 I 3 L
Focontent| o9 | 41 | 204 | 3.39
Fluorides wi wi% wt% wtds
NaySiFy 0.34 0. 67 3. 36 5. 60
Nal? 0. 45 0. 90 4. 50 —
KF 0. 62 1. 24 €. 22 —
NH,F 0-40 (.79 — —
MgF, 0. 33 0. 67 3.3 —
CaF, 0.42 . 84 4.18 —
AlFy 0. 30, L 60 00 5.00
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Fig. 1 DTA curve of domestic kacline
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Fig. 2 X-ray diftraction patiern of domestic kaoline.
H: halloysite. o—Q:a-quartz

155 =]



2 e 2{klo] SiO-ALOy % B =

WS Fmalsky] #9le]  Noreleo X-3¢
Ar8ake) o] ooabg.z -0 Ni filtered
Cu-Keg radiation 30KV, 15mA, £°/min, 1, 000cps, Zsec
72 -s]-gixﬂ-
. AT

i}ﬁ;sd LR EE Haish] $ste] @A Joel ke
JSM—SS/FCSEE EEE RS (SEM) e 2 e w
e 49 aden o Ml it 25KV, FE
10, 000fF & sl e,

0. BEEER

1. Z-mer
L1 =5
F50 2y

EREE #

diffraciometer S-

Al n¥FEEle =z g

St
TN J\,-/'-\_"vmv"“"”') |
M\'*'*A'

| “a
' o

| ‘#JV,JL/ e \
I ﬂ

(N J\N""“‘k

40 20 )
L)

Tig. 3 X-ray diffraction patterns of fired crude
lraoline

Aj fired at 750°C for 2 hrs.

Bi faed at 950°C for 2 hrs.

C; fired at 1.000°C for 2 hrs.

D; iired at 1, 050°C for 2 hrs.

E; fired at 1, 100°C for 2 Tus.

F; fired at 1, 300°C for 2 hrs.

M:mullite, a-Cr; g—cristohelite.
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Fig. 4 X-ray diffraction paiterns of Quoride-added
specimens (950°C-2hrs, 0. 2wl% on the

basis of Auorine)

Additives
A NagSiFy E; MgTe
B; NaF F: CaF.
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D; NHF
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Fig. 5 X-ray diffraction patterns of (ypical specimens
(1, 000°C—4. 5hrs, Q. 2wl
A; kecline without fluoride
B; kaoline with NaySilFs
C; kaoline with AlT,

fluorine)
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Fig. 6 X-ray diffraction patterns of Lypical specinens
(1, 000°C-10hrs. 0.2 wt¥%
A; kaoline without fluaride
B; kaoline with NagSiFy
C; kaoline with AlF;

fluorine}
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Fig. 7 X-ray diffraction patterns of (ypical specimens

(1, 050°C-2hra. 0. 2wt% fluorine)
Additives
A.; NﬂgSiFﬁ B; NaF C: A1F3
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Tig. 8 X-ray dillractior patierns of fluoiide-added

specimens (950°C 2Zhrs. .41 wi® {luoring)

A NagSils D; NHF G; AIFQ
B; NaF E; MgFs
C; KF In CaFs

Fig. 8(a); similor to Fig. 8 cxcept {iring temperature
(1050°C)
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Fig. 9 X-ray dillraction patterns of {luoride-added

specimens (1, 050°C~2hrs. 2.04 wt® fuorine)
As NazSiFG D; Ang
B: NaF E; Mgk
C: KI I, CalFs
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Fig. 10 X-ray diffraction patterns of fluoride-added
specimens (1, 050°C-i0hrs.  2.04 wt% fluo-

rine)

A kacline without fluoride E; KT
B; Nas5iF; F; MgFe
C; NaF G: CaF,
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Tir. 11 X-tay diffraction patterns of typical specimens
(950°C-ghre. 3.39 wt% {luciine)
A lkaolin without fluoride
C; NagSilFg
a-Q; a—quartz, «-Cri; a-cristobalite
M; mullite
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Scanning electron micrographs of fractored
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(A); kaolin without any Huoride
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Fig. 13 Scanning electron micrographs of Iractured
surfaces of specimens, sintered at 950°C for
+ Blrs.

(I); kaolin with MNa:SiFs (3.39 wt % on
the basis of fluorine)

(E); kaohn with AlF: (3.39 wt. %
bagis of fluorine)
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