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A Development of compressed brick made from bio-mass ash and water

supply sludge waste
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Abstract

This research was to study of properties of masonry unit made from bio-mass ash and water supply
sludge. Samples were cast in the same sizes of ordinary clay burned brick. The mixtures, namely, bio-
mass ash, Portland cement type |, river sand and water supply sludge were mixed and cast by using

pressure from the hydraulic compression machine. The compressed brick were moist cured in ambient
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temperature until the testing age. Compressive strength, water absorption and heat conductivity were

investigated. It was found that the compressive strength increased with age of curing time. The Using of

water supply sludge replaced water at 40% by weight induced the highest compressive strength

approximately 180 ksc at 28 days. The water absorption of compressed brick was 65% and tended to

decrease as increase the amount of water sludge waste. The heat conductivity of compressed brick was

lower than the clayed burned brick. From the results, compressed brick made from bio-mass ash and

water supply sludge waste is able to develop for use as a masonry unit.
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Table 1 Mixture proportions of bio-mass ash

compressed brick.

water
supply

Water Cement Sand Bio-mass
sludge

(%) (%) (%)  ash (%)
waste
(%)
0.0 42.5 7.5 7.5 42.5
8.5 34.0 75 7.5 42.5
17.0 25.5 7.5 7.5 42.5
25.5 17.0 7.5 7.5 42.5
34.0 8.5 7.5 7.5 42.5
42.5 0.0 7.5 7.5 42.5
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Table 2 Single unit compressive strength of bio-

mass ash compressed brick.

replacement compressive strength

water (ksc)
supply
sludge
7 days 14 days 28 days
waste
(%)
0 100.82 116.10 116.12
20 102.64 103.50 124.15
40 171.67 171.79 180.32
60 62.20 79.00 99.31
80 50.16 52.36 7717
100 50.91 61.37 78.75
200
A——a— A
150 —— 0%
—l— 20%
. ;‘774. —— 40%
100 Z

60%
—H—80%
—0— 100%

|

Compressive strength (ksc)

=

Curing ti1r?1e (day) 2

Figure 1 Single unit compressive strength of

bio-mass ash compressed brick.
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Figure 2 Single unit compressive strength of
bio-mass ash compressed brick.
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Table 3  Absorption of  bio-mass ash
compressed brick.
replacement Absorption (%)
water supply
sludge waste © ‘; 2

°a a o Avg.
(%) S S £

@© @© ©

(%] (%] %]
0 71.47 72.09 71.82 71.79
40 64.14 65.71 65.07 64.97
100 57.88 56.51 57.03 57.14

nmIgaduindegainanasgiuis i
v U =Y L= 1 ﬁl AI o v
Tadegva98gen lastanizadabalonluls
muluu?mmﬁé’uw”aﬂbum’m%uﬁaﬁﬁmyj'
ARDALIAT LTWNIIWDITINNIONIINNYRENENAS
‘d’ : A o v Y a Qs A Cd Qs
nlawidu Gaazvilvrandgdanianiigady
i linelu vildneudgdaeramenanwle
LAt WA UATI 8L I NI RNV INLIN LN Y
& v & a o o a & = '
INdu aeuudzananiaadiutaiila
VANIERUGBNITPTINUIUFNINAINGND WA n

susnltiduesianeluaransle

—«@— Standard of clay brick

—Il— Water supply sludge waste 0 %
—a— Water supply sludge waste 40 %
E!_ Water supply sludge waste 100 %

60 o AT i

40

Absorption (%)

20 ———o—o
0 T T ]
1 2 3
Sample
Figure 3 Absorption of bio-mass ash

compressed brick.
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Table 4 Heat conductivity of bio-mass ash

compress brick.

Heat conductivity(K)

Avg.
Sample V9

Sample 1
Sample 2
Sample 3

Bio-mass ash 0.147 0.100 0.101 0.116
brick.
Bio-mass ash

and water 0.225 0.200 0.195 0.207
supply sludge

waste brick.

Clay brick. 0.600 0.497 0.543 | 0.547

—&@— Bio-mass ash brick.
—{ll— Bio-mass ash and water supply sludge waste brick.
—— Clay brick
- 08
]
£
2 06 A
> .\‘/_‘
>
5 04
S
°
2 —
g 02 L
-
5 o
T
0 L) L) 1
1 2 3
Sample

Figure 4 Heat conductivity of bio-mass ash

compressed brick.
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