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Property enhancement of lightweight aggregate by carbonation processing
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Abstract The mechanical property enhancement was studied using fly ash produced from fluidized bed type boiler in
power plant, which contains a lot of Ca component being used to carbonate for CO, fixation in the lightweight aggregates
made of cement and some portion of fly ash as a cement substitution under the supercritical condition. Specimens having
various fly ash substitution rates and curing periods were carbonated under the supercritical condition at 40°C. The weight
change rate, carbonation rate by TG/DTA andysis, 1% Phenolphthalein test, specific gravity and mechanica compression
strength test were performed to observe the mechanical property enhancement of the cemented materias after carbonation
under the supercritical condition and to make sure those could be classified as lightweight aggregates having specific
gravity under 2.0.
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Table 2
Mixture proportions of mortars
Specimen C:FA S/(C+FA) (Wt%) W/B (wt%)
FA 10 9:1
FA 20 8:2
FA 30 7:3 20 3
FA 40 6:4

FA: fly ash, S: standard sand, C: cement, W/B: water/binder
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Fig. 1. Schematic diagram of the autoclave apparatus.

A3 HERe AMEY gisk viksle] x3E=, X3
So e wisle 2 EAS vwsh] fls] 10 %,
209%, 30%, 40%2] 45Fo g s, uielgy)
FTA J7EF vlE E-ATARE 42 20 %9 34 %
2 IFAAT. wigE Y858 EEEE SR 4
§ FEEZ(50x50x50mm)ell A9 ¥i tEo=
T4 3 AE AL 7l 98 W 7|E2E AASIKIT
Az ARAAE d2olA] 2487 G T BEOA '
Falo] 3, 14, 28U7 AL, At N F BEANS =H
sipleom 7+ AP drol Autodave FH|E ©]8-s

A ellslEia #9)7] 279l 80kgfiem] i
40°Ce] 2%ollA Supercritical BHEIE AEAIY 60
A HESAIA ZYA gl e A4S =4
Ao ARESH BAksl dR37IQl Autoclave=  O-Ring
Type?] Sedingel™ =2%+ Fig. 10 Wehpfgler wh
7] el g et EHE Egele] Aoz
2xot el Wsls ST 4 Uil Booster AM|E
53 80kgflem™] ¢S FAL S vk watskeo)
et AgEsoze gibsl d, $o FAMSE 9

>

Table 1

The elementa compositions of the fly ash (FA) expressed in oxide form (Wt%)
SO, AlLO; Fe,0; Ca0 MgO Na,0 KO TiO, PO, SO, Ig. loss Total
2194 853 6.05 454 6.06 0.48 05 0.08 4.26 6.65 100
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Fig. 2. Weight change of fly ash substituted mortars after car-
bonation under the supercritica condition (80 kgf/cm? and 40°C-
60 min).
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Fig. 3. Carbonation depth of fly ash substituted mortars after carbonation.
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g. 4. TG/DTA analysis of fly ash substituted mortars after the carbonation for 28 days. (8) FA 10, (b) FA 20, (c) FA 30 and

(d) FA 40.
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Fig. 5. Compressive drength of fly ash substituted mortars

before and &fter the carbonation and after the carbonation.

Where, 3DAmbient in the inlet means 3 days curing under the

ambient condition and 3DSupercritical, 3 days curing under the

ambient condition and then carbonated under the supercritical

condition (80 kgf/cm? and 40°C-60 min). The remaining notations
can be identified as same way as above.
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and &fter the carbonation under the supercritical condition.

Where, 3D Supercriticd means 3 days curing under the ambi-

ent condition and then carbonated under the supercritical condi-

tion (80 kgf/cm” and 40°C-60 min). 3D Ambient, 3 days curing

under the ambient condition. The remaining notations can be
identified as same way as above.
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