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ABSTRACT

The influence of the incinerated ash and additives on glass phase formation of lightweight aggregate, weight-lightening, and the
bloating mechanism was investigated. Clay was used as base materials and incinerated ash was added from 0 to 30 wt%. The additives
such as NayCO3, CaCOs, K;CO;, MgCO4, and a little amount of waste oil were added to the mixed body. In clay/incinerated ash/
additive system, it turned out that CaCO and MgCO; were the components for glass phase formation and Na,CO was the component
for both glass phase formation and weight-lightening. The small addition of waste oil from 0.5 wt% to 3.0 wt% affect on the bloating
of aggregate. Incinerated ash had a good effect on the glass phase controlling. The most effective condition controlling glass phase
and bloating of aggregate was 10 wt% incinerated ash, 2 wt% waste oil at 1200°C. The bloating mechanism of lightweight aggregate
is as follows ; 1) micro-crack formation caused by thermal-shock and gas generation from inside of aggregate, 2) volume expansion
by glass phase formation on the aggregate surface and rapid gas bloating inside of aggregate, 3) densification after bloating.
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Table 1. Composition of Raw Materials (wt%)

Composition Si0, | ALO; | FeyO; | CaO | MgO | Na,O | K,O | TiO, | P04 C SO, LOL Total

Clay 6482 | 1767 | 722 | 019 | 070 | 022 | 183 | 1.07 | 008 | - - 620 | 100.00

Incinerated Ash | 2.65 | 051 | 066 | 5680 [ 069 | 447 | 007 | 326 | 015 |552| 578 | 1944 | 100.00
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Fig. 2. Apparent density vs. temperature with various additives.
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Fig. 3. Fracture (left) and surface (right) morphologies of
lightweight aggregates sintered in various conditions
(90 wt% clay/10 wt% incinerated ash/2 wt% waste oil) :
(a) Sintered at 1100°C, (b) Sintered at 1150°C, (c)
Sintered at 1200°C and (d) Sintered at 1250°C.
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Fig. 4. Apparent density vs. temperature with various waste oil
contents.
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Table 2, SiOy/Flux and Al,O,/Flux of each Sample

' Si0; | ARO; | Flux | SiOyFlux | ALOyFlux
(2;’1’((? g)) 7252 | 1031 | 1669 | 434 0.62
?:ggg)) 6462 | 886 | 2652 | 244 033
g:ggg)) 5728 | 750 | 3522 | 1.63 02 |
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Fig. 5. Fracture (left) and surface (right) morphologies of
lightweight aggregates with different ash composition
and sintering temperature : (a) 10 wt% ash, 1200°C, (b)
10 wt% ash, 1250°C, (c) 20 wt% ash, 1200°C and (d)
20 wt% ash, 1250°C.
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Fig. 6. Apparent density vs. temperature with different content
of ash.
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Fig. 7. Schematic diagram of bloating and glass phase forma-
tion rate vs. temperature.
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