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Abstract — This study was investigated effects of the thermal shock resistivity according to the variation of raw material
composition ratios and particle sizes in the heat-resistant container. The raw material components were selected by the natural
low-grade clay(NLC), the natural low-grade silica sand(NLS) and Talc. Triangular diagram on these three components was
constructed for selection of the optimum chemical composition ratios in the heat-resistant containers. As a result of the study
the optimum blending ratio was the condition of NLS(0.42) : NLC(0.33) : Talc(0.25). And as a result of the thermal shock
resistivity according to the condition of particle sizes of raw materials, the thermal shock resistivity was increasadgat the r
of particle size under the 70 mesh than the 100 mesh. But the case of manufacturing heat-resistant container in thé condition o
particle sizes under 70 mesh, salt crystals in the container are permeated into the inner wall and exhausted out the outer wall
Therefore, the container can not maintain the function as a container. Considering the function as a container and the excellen
thermal shock resistivity, the optimum condition for the development of the heat-resistant container was the range of particle
sizes under 100 mesh and the blending ratio of NLS(0.42) : NLC(0.33) : Talc(0.25) in this experimeritiaincond
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Table 1. Blending ratios of NLC-NLS-Talc system for heat-resistant
earth preparation

Raw materials, wt%

No- NLC NLS Talc No. NLC NLS Talc
1 4 40 4 29 32 12 4
2 8 36 4 30 28 12 8
3 4 36 8 31 24 12 12
4 12 32 4 32 20 12 16
5 8 32 8 33 16 12 20
6 4 32 12 34 12 12 24
7 16 28 4 35 8 12 28
8 12 28 8 36 4 12 32
9 8 28 12 37 36 8 4
10 4 28 16 38 32 8 8
11 20 24 4 39 28 8 12
12 16 24 8 40 24 8 16
13 12 24 12 41 20 8 20
14 8 24 16 42 16 8 24
15 4 24 20 43 12 8 28

16 24 20 4 44 8 8 32

17 20 20 8 45 4 8 36

18 16 20 12 46 40 4 4

19 12 20 16 47 36 4 8

20 8 20 20 48 32 4 12

21 4 20 24 49 28 4 16

22 28 16 4 50 24 4 20

23 24 16 8 51 20 4 24

24 20 16 12 52 16 4 28

25 16 16 16 53 12 4 32

26 12 16 20 54 8 4 36

27 8 16 24 55 4 4 40

28 4 16 28 - - - -
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Table 2. Thermal Shock Resistant Standard by KS L 1003
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Type

Content

Temperature  Thermal shock
differenceC)  intensity(°C)

For direct-heating
(high temperature resistant)
For direct-heating

heating and cooking

Resistible material against direct flame contact for heating and cooking

Resistible material against steep heating and cooling with direct flame contact for 280-290 2806

150-160 = 150

For oven(< 300°C) Resistible material against heating of oven less thafd@@6thout direct flame 150-160 156
contact for heating and cooking
For oven(< 200°C) Resistible material against heating of oven less thaf@@6thout direct flame 120-128 126

contact for heating and cooking
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Table 3. XRF result of raw materials

Starting materials

Comp. NLC NLS Talc
Sio, 46.45 49.03 47.65
Fe,O, 2.10 2.21 7.41
AlL, O, 34.89 31.47 6.40
TiO, 0.17 0.10 0.17
MnO 0.02 0.02 0.09
CaO 2.53 7.16 1.67
MgO 0.71 1.03 27.16
K,0 0.41 0.60 1.28
Na,0 0.75 2.15 0.13
P05 0.02 0.03 0.14
L.O.. 11.32 6.18 7.96
Total 88.05 93.8 921
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Fig. 1. Diagram of thermal shock resistivity on NLS with the range ¢
particle sizes under 50mesh.
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Fig. 2. Diagram of thermal shock resistivity on NLS with the range of
particle sizes under 70mesh.
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Fig. 3. Diagram of thermal shock resistivity on NLS with the range of
particle sizes under 100mesh.

do
N
Y
)
o
2
rlo
!
«
e riz
2
9
=
Fr
i
o,
=g

Fa2she}. 22y Fig. 32 o
S WellM= H= JEH 995 27 8= Fig. BF 29 247=
FoE e AAEn] WelE agstelopt & Zlojnt. Fig. 1-3 24 4%
off g)ste] Wd§7] A Hed A8 2JHE AAehd HE, A

2 9 g9 24d|7F 0.33:0.50:0.17, 0.33:0.42:0.25, 0.42:0.33:

0281 W] 7o) M3 AOR Lehgr,
AR QEe vase AR 43 59
29 W40 A4 Q9102 A8kt e 1
SINE WMEA Bas FARCI, A AR 29 WhE 9 9%
4 4wg PPN BFOR AN QUse) BaF 29 Lne F
718 1Sk o 1,300°C o1 & A LEN T £X9) Hr) A=

Sista sl AM41H N 2& 20034 4

482 - WPE - AR - WES

s

RS Hof AR Hl8-& S/ B B RS 4
A oR B3 2% HYoA AR E FEdstAA 24AE H
AN ol AR 7 AR g AR T A wHdT)
71 234 7heH WE Ao Hege HE, A B o] afg
0.42, 0.33% 0.25)-& & & Uth.

o
o
b s

e o
e o

4-2. 2M2Eo| HEl

Fig. 4= ZollA WEL7]e] A3e 27402 221d 100 mesh] 3t
9] drzzistfA] 042, 0.332 0.25] HE, AR B 24 A7 =24
v 2 g o] AlxE A giste] o] 2L E HEj e
XA g4 A Aolr}. o] XRD 24T A RH 1,200°C &4
T sTolE Aol YERta glorm 1,400°CHlM = 25 &80l
E Ao s MaEUES ¢+ AUtk

Fig. 5(a)-(ck H# &A= upE YAte] A4 5= HsksE FAR
AFAn o= S Aplojtt. o] AuoA] B AL Fte] nf
2 2459 EgolE(mullite) 2 7FE2= AolH A 71 g B ¢
Utk drd o2 EFlE S A5 HLE ZUMIE o=
Yef#] 91 21H6] 1,300°C ©]/de] AAdzdA = Euo|E] AT
24 98] 238 AW 7]Fe] BAEL J&S E 5 AUt

St ] At E ule} o] AFLEE 1.200°C7) AF Bl A
g FrEstdaA AdiZlEe S8 e ¢ e 2hoBR
1,200°CE 4o 2 BEs 2= s 793t it Fig. 6(a),
(by= 1,200°C 4122 1,150°C9} 1,230°CY] F 7A] AR EE A
g5t AT F e AR Y] BHHS FAPAAAR AR
et Aot} o] Azl B HE, AL 9 48 3 AR )
FH = oSt 1,150°CR A4 MAIA AL fdax)9] 49 Fig.
6(aplAl E= wte} o] 713o] 3k FEE A4d B4t A 7]
ol thg EABIAL -8 & 4 e whHel 1,230°C 43 22 E
HL719] A4, Fig. 6(bf) o] X7t Adslo] Ad] 7]50] AR
I Y B S Uk

e Fig. 7(a), (BF HAxA0z M 2AE A5E AR5l
WEE718 Alxs F 1,150°CS 1,230°C ZANA 2A4A 7] WEd &
71l sk die) & - iE @S #aEs] 8k i AFE
2 ge 7 30U F9 24g AT Aot 1,150°CE & A E S

Intensity(a.u.)

100°C

2000

0 10 20 30 40 50 60 T0 80 90
2theta

Fig. 4. XRD pattern of heat-resistant earth according to various calc
nation conditions.
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(a)

Fig. 5. SEM Photographs of heat-resistant containers according to cal-
cination temperature; (a) 1,200°C (b) 1,300°C, (c) 1,400°C.
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Fig. 6. SEM Photographs of heat-resistant containers according to c:

cination temperature; (a) 1,150°C, (b) 1,230°C.

(b)

Fig. 7. Photograph of heat-resistant container with salt solution accordir
to calcination temperature; (a) 1,150C, (b) 1,230°C.
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