Journal of the Korea Concrete Institute
| Vol. 19, No. 6, pp. 667~676, December, 2007

Properties of Eco-Construction Material Using Recycled
Sewage Sludge Ash
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ABSTRACT As the 21st century began, cement and concrete that are representatives of modern building materials became a
major factor in global warming, air pollution and environmental pollution. Also, the problems that are generated while pursuing
high performance and high strength became social issues. Therefore, it has become urgent to prepare counter plans. This study has
aimed at the recycling of sewage sludge ash and developing it as a new concept in building material which serves the environmental
considerations for long-lasting developmental purpose. Also, the study aimed to find a substitute for scarce natural resources and
to secure high techniques for waste recycling. The purpose of this study was also to solve fundamentally secondary environmental
pollution. The results revealed that the chemical components of sewage sludge ash are mainly SiO, and Al O3 which are similar
to the components of pozzolan. Also, it was identified that sewage sludge ash can be utilized as a hardened specimen with an alkali
activated pozzolan reaction. Considering the possibility of appropriate strength development and the advantage of drying shrinkage,
compared with that of cement, it was believed that sewage sludge ash can demonstrate a function as a substitute for cement given.
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Table 1 Incinerator of sewage sludge ash
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Table 2 Physical characteristics of sand Ca (OH)®| W32 sobs _ _] A% Sk %\_?}Xﬂ
Material Density | Fineness modulus |Absorption (%) °f -Ag}ﬁ]il > ?_E‘%EH 18FE 0-20%2 Wtsto]
AR S A F, FAEEE A™ 3,7, 14, 28¢ &
Sand 2.6 29 0.94 z2ws 23890,
Table 3 Mix proportions
Mixing proportion (%) Mixing proportion (%)
Type Type
SS BFS CaO Sand | NaOH | Water SS BFS CaO Sand | NaOH
S1C1 27.52 0.00 0.00 49.54 18.35 459 | S2C3BI1-1| 19.27 4,13 4.13 49.54 22,94
S2C1 27.52 0.00 0.00 49.54 18.35 459 | S2C3B2-1| 17.89 5.50 413 49.54 22.94
Sic2 24.77 0.00 275 | 49.54 18.35 459 | S2C3B1-2| 1842 395 3.95 47.37 26.32
S2C2 24.77 0.00 2.75 49.54 18.35 459 | S2C3B2-2| 17.11 5.26 3.95 47.37 26.32
S1C3 23.39 0.00 413 49,54 18.35 459 | S2C4B1-1| 17.89 413 5.50 49.54 2294
S2C3 23.39 0.00 4.13 49.54 18.35 459 | S2C4B2-1| 16.51 5.50 5.50 49.54 2294
S1C4 22.02 0.00 5.50 49.54 18.35 459 | S2C4B1-2| 17.1 3.95 5.26 47.37 26.32
S2C4 22.02 0.00 5.50 49.54 18.35 459 | S2C4B2-2 | 15.79 5.26 5.26 47.37 26.32
S# C# B - #

S# : Curing temperature (20°C, 90°C)
C# . Displacement ratio of CaO (0%, 10%, 15%, 20%)
B# : Displacement ratio of blast furnace slag (15%, 20%)

-#  Displacement ratio of NaOH (12%, 24%)
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Fig. 1 Specimen for drying shrinkage
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Tabie 4 Chemical composition of SS

Material
SS FA BFS
Compositio
SiO, 47.05 54.60 35.16
Al O3 25.28 24.66 16.38
Fe, 03 1128 10.5 0.83
CaO 4.72 2.58 40.56
Na,0O 123 - -
K,0 272 - -
MgO 2.5 1.37 2.12
SO, - 0.94 1.84
Total 94.78 94.65 97.34
Table 5 pH of sewage sludge ash
Type SS FA Cement
pH 76 i3 14
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Table 6 Korea leaching test (KLT)*

Element Unit Result
Pb mg/l ND
Cu © mg/l ND
As mg/l ND
Hg mg/l <0.001
Cd mg/l ND
Cr mg/l ND
CN mg/l ND
P mg/l ND
TCE mg/l ND
PCE mg/l ND
LOI % 1.5

"The Korea Yarn&Fabric Inspection Research Institute
ND =not detect (<0.1)

(b) Sewage sludge ash+CaO

(a) Seeslud ah )

(c) Sewage slud ash+CaOBFS
Fig. 2 The SEM images of specimens (x3,000)
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Table 7 Drying shrinkage ratio

Drying shrinkage (%)
Type
3 days 7 days 14 days 28 days

S2C3B1-1 73.9 87.7 96.3 100
S2C3B2-1 74.5 88.1 95.5 100
S2C3B1-2 78.8 90.2 96.0 100
S2C3B2-2 742 88.1 95.1 100
S2C4B1-1 70.8 8.4 96.2 100
S2C4B2-1 74.5 88.4 96.3 100
S2C4B1-2 752 89.3 96.7 100
S2C4B2-2 72.5 84.7 94.8 100
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