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4. Conclusions

(1) Due to the presence of unburned carbon particles and excess
water in the form of hydrated cement and hydration products
(e.g. C–S–H, Ca(OH)2, ettringite, etc.), sludge powder has
a higher loss on ignition (LOI) than materials such as Portland
cement and fly ash.

(2) Mixing concrete using sludge water requires additional water
to produce comparable workability. The use of sludge water
leads to negative effects on the flowability of concrete con-
taining fly ash and the effectiveness of water-reducing agents
(superplasticizers) due to additional fine particles and the
reduction of the actual water content. Using sludge water
without additives (fly ash) or admixtures (superplasticizer)
leads to longer setting times, but has no significant effect on the
slump. For concretes containing superplasticizer, the use of
sludge water leads to a noticeable reduction in the setting time
and slump of the concrete.

(3) The compressive strengths of concretes prepared using sludge
water were lower. The use of sludge water leads to a reduction
of approximately 4–8% in the compressive strength for
concretes without additives or admixtures, 10%–17% for
concretes using fly ash as an additive, and 8–13% for concretes
containing superplasticizer as an admixture. However, when
sludge water was used in combination with either fly ash or
superplasticizer, the compressive strengths of the resulting
concretes were higher than the control concrete made from
Portland cement and tap water.
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