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Stabilization of Water Treatment Sludge with Cement for use in Road Materials

Thanet Thongdetsri1 Supakij Nontananandh’ Sittinon Noipasee3
Sarunyoo Ruangchai4 and Apiniti Jotisankasa’

Abstract

The objectives of the research aimed at studying the improvement of water treatment sludge by
using cement as a binder and analysing the appropriate cement ratio to obtain the soil - cement that
can be used as road materials. The research included studying engineering properties of the stabilized
water treatment sludge by using the unconfined compression test at curing ages of 3 and 7 days and
exploring the reaction mechanisms of major reaction products produced from cement hydration and
observation on changes in microstructures by using the X - Ray Diffraction (XRD) and the Scanning
Electron Microscopy (SEM), respectively. The research found that in general dried sludge at the sludge
lagoons had relatively high moisture content in the range of 120% - 130%. By testing the mixing of
cement at the various ratios which were 150, 200, and 250 kg/m3, the results showed that although
compressive strength seemed to increase with increasing of curing age, the improved compressive
strengths of this cement stabilized sludge were relatively low. In addition, the pre-treatment technique
of reducing initial moisture content before mixing was proposed, resulting in obtaining the optimal
water - cement ratio which significantly increased the compressive strength at the short - term of curing
age. The water - cement ratio (W/C ratio) in the range of 3.07 to 1.84 increased compressive strengths of
cement stabilized sludge to the range of 5.06 to 16.43 kg/cmz, which showed potential to be used as
materials for road subbase. According to the X - Ray diffraction analysis, the result indicated that the
amount of Calcium Silicate Hydrate (CSH) had markedly increased as increasing of mixing ratio and
curing age. In addition, the Calcium Sulfoaluminate Hydrate (Ettringite) which was produced in the early
stage of hydration also played an important role in densifying structures of the cement stabilized
sludge. By observing the images from Scanning Electron Microscopy (SEM), the research found that the
CSH and Ettringite had covered the surface and tightly combined soil particles, especially in specimens
having relatively high strengths, which were consistent with the results of XRD analysis and the

unconfined compression test.
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CSH at Curing Ettringite at Curing

Mixture
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WSC-1 130 116 96 102
WSC-2 119 108 110 107
WSC-3 126 180 88 95
WSC-4 115 73 7 109
WSC-5 137 178 76 78
WSC-6 112 149 73 72
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