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ABSTRACT

A ceramics production industry was continuously developed and discovered a proper
composition for the aims to reduce a budget, decrease sediment sludge and increase the ceramics
product properties. Recently, a recycle of the sediment sludge is one of the interested issues in Thai
ceramic industry that might decrease sediment sludge and increase product properties by replacing
the sediment sludge to alumina in a ceramic product such as a roof tile product or light weight
concrete. So, in this study aimed to feasibility study on a replacing of alumina in light weight
concrete by sediment sludge from a ceramics roof tile production industry and effect study of
process parameters on light weight concrete properties.

The light weight concrete that had main composition of cement, lime, gypsum, sand,
water, alumina and sediment sludge were completely mixed together and held in the block without
steam for given times. The process parameters in this study that were the amount of sediment sludge
and the incubation time were studied and optimized. The incubated light weight concrete were
prepared and tested for the light weight concrete properties such as compressive strength, linear
expansion, volumetric density, water absorption and bending strength.

The experimental results were as follows. The replacing of alumina by sediment sludge
could be possible and showed the light weight concrete properties that were higher than that of
TIS.58-2530: the light weight concrete. The optimized process parameter that produced the
compressive strength of 176 kg/cm2 was the sediment sludge amount of 16 g and the incubation
time of 28 days. Increasing of the sediment sludge and incubation time affected to increase the
compressive strength, the bending strength and volumetric density of the light weight concrete.
However, Increasing of the sediment sludge and incubation time affected to decrease the water
absorption and linear expansion of the light weight concrete.

Keywords : lightweight, concrete, sediment sludge, alumina
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™ (Dry Density of Concrete) (Thermal Conductivity ‘K’ value)
(Material) ) R )

nnN./N. (kg./m.") W/m deg C Btu in/ft” deg F

Aerated Concrete 400-800 0.08-0.20 0.60-1.4

Lightweight Aggregate 400-1120 0.11-0.29 0.75-2.0

Concrete :

Expanded Vermiculite 720-1280 0.14-0.36 1.0-2.5

And Perlite

Pumic 960-1520 0.22-0.43 1.5-3.0

Foamed Slag 960-1200 0.33-0.46 2.3-3.2

Expanded Clay Or 1040-1520 0.35-0.58 2.4-4.0

Shale

Clinker 2320 1.2-1.7 8-12

Dense Concrete
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5 msvadlenRe
a9 (Material)
(Drying Shrinkage) Percent

AOUNIN 133705 Maz1d8n (No-Fines Concrete)
- Natural Aggregate 0.018
- Lightweight Aggregate 0.025

ADUNIANIATININHIAILN (Lightweight Aggregate Concrete)

- Expanded Vermiculite 0.25-0.35
- Pumice 0.04-0.10
- Foamed Slag 0.03-0.07
- Sintered Pulverized-Fuel ash 0.04-0.07
- Expanded Clay 0.04-0.07
- Clinker 0.04-0.08

naunInvleso 1M (Aerated Concrete)

- Precast 0.05

- In-situ 0.5
AOUNINTITNAN

- Dense Gravel Concrete 0.035
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ANNHM Block ANUAIRA
SCT Ratings
10 3. Tainnv 38 43
VAU 1 .
15 9. Tainw 43 46
VAU 1 ).
20 3. Tainw 48 50
VAU 1 ).
mswﬁ 2.10 a5 30U 19 (Fire Rating) [16]
ANNKU (BU.) 7.5 10.0 12.5 15.0 20.0
sasmsnull (1 Tua)
- el 4 3. 4 3. 4 3. 6 F. 8 ).
- s . 2 3, 2 . 4 3. 4 3.
M3 2.11 msnlSeusumniataaneaielszmnnaied [16]
S18M3 dgueny AOUNIALGDN | ABUNIANIAILN
YUIA N X 8 X (F3.) 7X15%6 20X40x7 20X60%7.5
20x60x%10.0
i ndaq (nn./A3.30.) 130 115 50
vwrineds (nnas.0)" 200 180 125
$uaufeu Aeasauag 120 12.5 8.33
NN (NN./AT.H.) 20-40 10.15 35-80
5@151mi@ﬂc§mf1 (% lag1l5ua3) 40% - 30.23%
mmsnadauionda 1.8 - 0.2
(Drying Shrinkage)(W1./015.14.)
MANUMUMUANNTOU (P) 0.073 - 0.843
(A7.4.09r BT/ Td)
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ABSTRACT

The research aims to clarify the properties of the sediment sludge from the production of ceramic
roof tiles, which are substituted for a mixture of aluminum powder in the production of un-steaming
concrete blocks. The test has used the ratio of cement, lime, gypsum and sand in order 1: 0.2: 0.2: 1
and the ratio of water per cement as (w/c) = 0.5, by using sludge sediment substituted for aluminum
powder in percentage as 0, 20, 40, 60, 80 and 100 (by weight). Test results showed that the percentage
of compressive strength, volumetric density, and the bending strength increased by using sediment
sludge from the production of ceramic and increase of ripen time. The compressive strength values
compared to the lightweight concrete was 57.18 kilograms per square centimeter at the age of 28 days
of incubation, considered by the Thai Industrial Standard TIS 58-2530. For water absorption rate, the
rate of change in length, have decreased by increasing of age length of incubation and the higher
amount of the sediment sludge. The comparison of capital cost of the sediment sludge per square

meter are cheaper and economized than aluminum powder production.
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