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The Study of Feam Formation in Waterslag-Bentonite System
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ABSTRACT
The effect of fring iemperature, soaking time and hatch composilion upon the glass vhase and pore formalion as
well as their distribution in slag foamed glass was investigated.
Sulfur diewride gas produced by the oxidation and rveduction of metal sulfide jn watesslog was aticibuted 1o foam
[orming agent.
Slag foamed glass matrix was mainly composed . of 35~50% glass phase and melilite crystalline phase. The
increment of benlonite addition in batch lowered the foam forming temperature in sludied system. The result

showed also that the foam size distribution was broadened as the fring temperaure was inbereasod.
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Table 1. Chemical Composition of Waterslag

and Bentonite

T . _Raw Materials ] ' |
' Waterslag* Bentonite™* Hentonite® #*
Compnsition (wt. %) T |
Si0, 31.86 | 63.80 69, 23"
Ca0 39, 82 1.48 Y 1. 61
Al 17. 67 19. 00 20, 62
MgO 5 64 1. 69 1.83
Fealds 2.48 3.78 ' 4.10
Ti0, 0.75 — —
1.0 — 1.35 .47
NaaD ‘ — 1.05 114
S0; 0. 20 — —
Ig. loss — 7. 84 —
alhers 1.63 — I —
Total J 100. 00 99. 99 101 61
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Table 2 Chemical Compasition of Batches
[ Baich A B C
T Weight ratio Waterslag : 100 Waterslag : 100 Waterslag - 100
| Chemical -
Comiposition (%) t Bentonite : 10 Bentorlite : 15 Bentanite : 20 i
Si0, T 35. 25(%) 36.73(%) 38.09(%)
Call 36. 35 34,84 33,45
Al 17.93 18.06 18.16
MegD 5,30 5.14 5.01
FesOs .58 264 2.70
TiOs 0. 68 0. 65 0.63
K0 0.13 0.19 0.5
LeasO 0.10 0-15 018
50 0.13 0,17 0.17
Others 1.50 1.43 133 j
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Fig 1. DTA Curve with Heating Reate 5°C/min
(a) Water-slag {—2004230mesh)
(b) Water-slag (—100+120mesh)
(c) Batch’ A[Water slag {—200-+230mesh) : 100
hentonite (--200mesh) : 10 ]
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Fig 2. TGA Curve with Heating—Rate 5°C/min from
800°C to 1200°C and 12min holding at 1300°C
(a) Water slag (—200+ 230mesh)
(b)Y Water slag (—100-+120mesh})
(c) Batch A[water slag {—200-+230mesh) : 100]
bentonite {—200mesh) : 10
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Fig 8. X-ray Powder Diffraction Pattern:
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Fig 4. X-ray Powder Diffraction Pattern of Bentonite
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Tig 5. X-ra¥ Powder Pattern of Batch B. Fired for

20min : {a) at 1220°C and (h) 1250°
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Tig 7. waograph of Etched Specimen. Melilite
crystels and pores are seen’ in glass matrix
(X700
{4} Bateh A fired at 1280°C for 20 min.
{b) Baich B fired ar 1250°C _for 20min.
{c) Batch C firad at 1230°C for 20min.
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Fig 9. Foam Size Distribution of Batch A
A-1:1250°C 20min soaking
A-2 1 1260°C 20min soaking
A-3++1270°C 20min soaking
A-4 : 1280°C 20min soaking
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Fig 10. Foam Size Distribution of Batch
B-1.: 1220°C 20min soaking
B-2 : 1240°C 20min soaking
B-3:1250°C 20min soaking
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Fig 11. Foam Size Distribution of Batch C
C-1: 1220°C 20min soaking
C-2: 1230°C 20min soaking
C-3 : 1240°C 20min soaking
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