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Recycling of Waterworks Sludge in Red Clay Bricks Manufacturing

Hyeon Uk Hwang - Ji Hoon Kim - Young Ju Kim'

Department of Environmental Engineering, Graduate School, Kyungpook National University

ABSTRACT : This study was conducted to search possibilities of the use of sludge from waterworks industry in the manufacturing of
red clay bricks. Different compositions of the sludge were added into the raw materials of the bricks and required engineering charac-
teristics of the manufactured bricks were examined. Compressive strength, plasticity, and surface absorption of the recycled bricks were
analyzed and were compared with the bricks quality standard rules and regulation for quality assurance of the product. Compressive
strength of the bricks made in a ratio 75% clay, 5% sludge and 20% silica was found 261.3 kgyem’ and that was comparable with
first grade bricks standard. Compressive strength of the bricks made in a ratio 70% clay, 10% sludge, and 20% silica was found 249.9
kgf/cm3 while it was decreased to 217.3 kgf/cm3 when bricks were made in a ratio 65% clay, 15% sludge and 20% silica. However,
these values of compressive strength were in agreement with the bricks quality standard. Surface absorption of the bricks made by the
mixing of 20% silica with varying amount of sludge, i.e., 5%, 10%, and 20% was found 10%, 9.65% and 10.92% respectively. These
values satisfied the quality standard of bricks of grade 1 and 2. Recycling of proper amount of sludge in bricks making could produce
bricks of high engineering characteristics.
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Table 1. Characteristics of sample

(unit : %)
.| Ignition . Organic | Specific
Water ratio gloss Solid ratiog(TOC) giavity
Wastf:(‘i’;‘:ks 3239 | 2122 [4354| 059 |
Clay 16.68 5.21 83.32 0.27 1.8
Loess 32.39 14.65 | 6731 0.24 1.7
Silica 0.30 0.45 99.70 0.19 2.5
First firing method Second firing method Third firing method
150C 150C 60 min 150C
250C 250C 60 min 250C
350C 350C 60 min 350C
450C 450C 60 min 450C 3 hr
550C 550C 60 min 550C
650C 650C 60 min 650C
750C 750°C 60 min 750C 1 hr
850C 850C 60 min 850C
950C 950C 60 min 950C
1050C 1050C 60 min 1050C
1150C 4 hr 1150°C 4 hr 1150C 5hr

Fig. 1. Firing method of sample.
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Fig. 2. Compressive strength of clay and loess at each mixing
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Fig. 4. Compressive strength at each mixing ratio (clay + water-
works sludge + sand 20%).
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Fig. 5. Compressive strength at each mixing ratio (clay + water-
works sludge + sand 30%).
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Fig. 6. Absorption rate at each mixing ratio (clay + water-
works sludge + sand 20%)).
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Fig. 7. Absorption rate at each mixing ratio (clay + water-
works sludge + sand 30%).
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Table 2. Heavy metal elution test of mixing ratio (clay + water-
works sludge + sand 20%)
(unit : mg/L)

Mixing ratio of waterworks sludge (%)

Item |Standard
5% | 10% | 15% | 20% | 25% | 30% | 40% | 50%

Pb 3.0 ND |ND |ND [ND|ND ND|ND |ND

Cu 3.0 ND [ND |ND |ND [ND |ND |ND [ND

As 1.5 ]0.051(0.052{0.006{0.011| N.D [ N.D | N.D | ND

Hg 0.005 |ND |N.D ([ND|ND |ND|ND|ND |ND

Cd 0.3 ND |ND |ND [ND|ND |ND|ND |ND

Cr't 15 |[ND|ND|ND|ND|ND|ND|ND|ND

CN 1.0 ND |ND |ND [ND|ND ND|ND |ND

(N.D: Not Detected)
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