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The aim of this research is suggesting dry processed bottom ash as a new and economical source of lightweight aggregate for mortar
and concrete. The dry process of bottom ash is an advance method of water-free and no chloride because only cooled down by double
dry conveyer belt systems. Furthermore, because of relatively slow cooling down process helps burning up the remaining carbon in
bottom ash. Using this dry process bottom ash, to evaluate the feasibility of using as a lightweight aggregate for mortar and concrete,
two-phase of experiments were conducted: 1) improving shape of the bottom ash, and 2) controlling grade of the bottom ash. From
the first phase of experiment, additional abrasing process was conducted for round shape bottom ash, hence improved workability
and compressive strength was achieved while unit weight was increased comparatively. Based on the better shape of bottom ash,
from the second phase, various grades were adopted on cement mortar, standard grade showed the most favorable results on fresh
and hardened properties. It is considered that the results of this research contribute on widening sustainable method of using bottom
ash based on the dry process and increasing value of bottom ash as a lightweight aggregate for concrete.
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Table 1. Experimental plan

Phase Mixture conditions Tests conducted
w/c 0.50
Fresh fl i
target flow over 200 res .mort'(.ir ow unit
(mm) (using SP)* weight air content
Phase 1 Hardened mortar (3, 7,

dBA 0, 25, 50, 75, 28 days) compressive

replacement 100 strength flexural strength
ratio (%)
w/c 0.40
target flow
+
(mm) 200 = 15 Aggregate gradation
Control curve Fresh mortar
C (standard sand) flow unit weight air
Phase 2 content Hardened mortar
Grada- S Standard 3. 7, 28, 91 days)
tions | 61 = 1.2 mm compressive strength
0.15 mm < flexural strength
G2 and
= 1.2 mm

*different dosages of SP is adopted for over 200 mm of flow
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Fig. 1. Schematic idea of dry process for bottom ash

Table 2. Physical properties of aggregate

Densit}y Bulk Absorption Absolute
Category (g/cm’) Density | FM . F(’(y) volume
0
OD | SsD | (kg/l) (%)
C

(Standard sand) 2.57 | 2.53 1.55 | 2.61 1.68 61.1

Raw dBA 1.74 | 1.97 | 094 | 2.24 13.30 54.0

S | 1.84| 1.68 | 091 | 247 9.94 54.0

Processed

dBA Gl [ 1.81 | 1.60 | 099 | 2.17 13.56 62.0

G2 [ 1.80 | 1.60 | 091 | 251 12.12 56.5

OD: oven dry, SSD: saturated, and surface dry, FM: fineness
modulus
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Table 3. Chemical properties of bottom ash

CaO SiO, ALO3 Fe;O3 MgO others

3.70 56.0 26.9 7.00 1.40 5.00

OD: oven dry, SSD: saturated, and surface dry, FM: fineness
modulus

Photo 1. Gravity abraser
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Fig. 2. Shape improvement by gravity abraser
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