
Contemporary Engineering Sciences, Vol. 11, 2018, no. 97, 4817 - 4824 

HIKARI Ltd,  www.m-hikari.com  

https://doi.org/10.12988/ces.2018.89526 

 

 

Aluminum Sludge as an Alternative in  

 

Non-Structural Construction 
 

 

Natalia Fuentes, Darlys N. Cujia and Dino Manco 

 

Universidad La Guajira - Faculty of Engineering 

Km 5 vía Maicao, Riohacha - La Guajira, 728 27 29, Colombia  

 
   Copyright © 2018 Natalia Fuentes, Darlys N. Cujia and Dino Manco. This article is distributed 

under the Creative Commons Attribution License, which permits unrestricted use, distribution, and 

reproduction in any medium, provided the original work is properly cited. 

 

Abstract 

This research proposes the restructuring of the solutions in the search to 

strengthen the decisions of the current work with the problem of the management 

and final disposal of the aluminous sludge coming from the potable water 

treatment plants, which is proposed as the best possible use. Partial replacement of 

cement for the manufacture of non-structural construction materials, the 

achievement of these materials in most cases met the best quality characteristics 

required by the current regulations that evaluate them. 
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1. Introduction 
 

Research related to the management of sludge from water treatment plants 

appears with the appearance of processes to treat wastewater and the subsequent 

generation of large volumes of sludge; the sludge is the byproduct of the waste 

from the water treatment processes, retained in the clarifiers and filters during the 

purification process [1]. Putting in manifest the presence of many of compounds 

that cover the terrestrial crust, varying the proportions according to the nature of 

the field crossed by raw water (discarding of course that in its course it received 

important polluting contributions) [2]. The problems of the treatment of this waste 

are a subject of environmental, economic and social interest, so much that for 

several decades in Colombia and many other countries, it has been working on the 

reuse of this waste, in order to reduce the costs of handling of waste in general 

and reduce environmental pollution. Recycling being one of the environmental 

solutions that is currently being developed with great results and interesting 

expectations [3].  
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Once they are generated in the purification processes, they are not being used in 

most cases, although there is the possibility of incorporating it as raw material in 

different fields such as construction [4]. Currently, various researches have 

investigated the different uses for the exploitation of aluminous sludge as a source 

of raw material in production goods or services, in general they tried to return 

them to the productive cycle as part of the management of integral treatment, 

making efficient environmental management and correct with its valorization in 

obtaining new products, with even higher quality characteristics superior to those 

present in the Market. Finally, the present investigation has the purpose of 

inspecting significant practices in the use of aluminous sludge generated in 

purification systems to generate its management. 

 

2. Aluminous sludge 
 

The aluminous sludge is the by-product of the waste of the water treatment 

processes, retained in the clarifiers and filters during the purification process. 

Contains hydrated aluminum oxides together with organic and inorganic 

materials, dragged by raw water, being in most cases stable and without tendency 

to decomposition. These are extracted periodically and intermittently from the 

bottom of the clarifiers and filters, the quality and quantity of the sludge varies 

from one water treatment plant to another, everything depends on the coagulants 

used, as well as the type of solids present in the water and the process that is used 

for its extraction, either, the decantation or the washing of filters. [5], [6]. 

 

The substances contained in raw water are generally inert such as clays, fine sands 

and silts, and others both in suspension and dissolved, of organic and inorganic 

origin, also plankton and other microorganisms are also found in the raw material 

(raw water). Hence, the characteristics of the sludge vary depending on the quality 

of the raw water and the treatment of purification applied to it [7]. 

 

2.1. Aluminous sludge types. 

 

According to the place of origin, the water treatment sludge can be divided as 

follows [8]: i. Rough garbage that is trapped in grids, in which the 

characterization of the materials is varied, usually with little water and trash 

content; ii. Iron sludge and alumina oxides sediment in tanks, usually these have 

large amounts of water; iii. Sludge from the washing of filters, usually this is 

flocculants and of small sizes in addition to the speed of sedimentation is low; iv. 

The sludge that requires the elimination of iron and manganese is usually 

groundwater, these are treated with calcium oxide, where the low amount of mud 

is easy to manage and dispose of.; v. Decarbonization of sludge, the sediments of 

these sludge are more compact than flocculating muds. In many cases this sludge 

is used as fertilizer in agriculture and does not represent a major problem; vi. 

Clarification of sludge with polymeric flocculants, this is suspended and contains  
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colloidal particles in the treated water; vii. Other raw water sludge treatments, is 

the sludge from slow sand filters and carbon activated sludge. 

 

2.2. Characteristics of aluminous sludge. 

 

The sludge from drinking water treatment stations is composed mainly of the 

materials present in the raw water and that by oxidation, coagulation and 

precipitation have been retained in the decanters and filters as well as by 

substances (oxides and hydroxides) from the coagulant and other reagents such as 

lime, permanganate, carbon, which have been used in the treatment [9]. 

 

The substances contained in the raw water are generally inert, for example clays, 

sands, etc. In addition to organic like plankton and other microorganisms, etc. 

Hence, the characteristics of the sludge vary depending on the quality of the raw 

water and the purification treatment applied to it [10]. 

 

3. Environmental management of aluminous sludge 

 
The sludge from the water purification process has, in general, two destinations: 

disposal and reuse. The first is the most used and most developed alternative, 

while the second one is, to a large extent, in the research phase. 

 

3.1. Sludge disposal 

The most commonly used methods for the final disposal of sludge produced in 

water purification plants are described below [11], [12]: i. Discharge to a body of 

natural water: Although the discharge to natural bodies of water, has been the 

most used way in regard to the management of waste from water treatment, one of 

the main concerns has been the introduction of pollutants into the aquatic 

environment; the toxicity of the aluminum coming from the coagulation with 

alum on the aquatic biota being of greater impact. There is also concern due to the 

impact on wildlife and the environment due to high levels of solids (suspended 

and dissolved), pH, some traces of metals, nitrates and chlorine, in addition to the 

potential to add excessive flows; ii. Discharge to a sewer: It has also become a 

widely used option, because the process of purification of water and wastewater 

treatments manage to dilute organic and inorganic sludge and solids, which 

facilitates their disposal; iii. Discharge to a lagoon: If there is sufficient available 

land, the diluted sludge can be disposed directly to lagoons where the solids 

coming from the coagulation - flocculation process are concentrated up to 10%. 

The sludge from the softening process can be concentrated up to 30% and can 

reach concentrations of up to 50% in periods of years; iv. Disposal in landfills: 

Waste from a water treatment plant, which is disposed in a sanitary landfill, must 

have the solids concentrated in the form of cakes or semi-solid. When the water 

content in them has been eliminated, they can be disposed of through one of these 

techniques. On the other hand, the mud may also be disposed of with other types 

of waste. 
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3.2. Reuse of sludge 

 

The study of possible uses of sludge from the process of water purification has 

been poorly developed and, in addition, not achieved totally positive results. The 

method of reusing this material has been more successful in the field of 

agriculture with partial success favored few crops and result to be 

counterproductive for others. 

 

The use of sludge from the water purification process as an agricultural fertilizer 

has been tried repeatedly. The problem of this use arises because the solids 

present in the coagulant used during the purification process tend to cover the 

pores of the soil and impede germination of the seeds. However, it has been found 

that breaking the crust of the seed mitigates this problem in one way or another 

[13]. 

 

There is previous research, for the use of aluminous sludge, with different 

purposes, such as its application in soils with agricultural activities [14], [15], the 

use of energy [16], the creation of activated carbon [17], as construction material, 

in the manufacture of cement [13], [15], the production of concrete [18; 19], the 

construction of roads and buildings [16], the production of ceramic material 

[20],[21],[22],[23] among others. The reuse of aluminous sludge as building 

material has become the most attractive alternative in recent years to solve 

environmental problems related to the management and disposal of water 

treatment systems, [24], [21], This research stands out above all in the use of 

aluminous sludge for the production of non-structural materials, demonstrating its 

viability [7], [18], due to the mineralization of these sludge, allows to obtain 

suitable materials for construction, improvement in many aspects. Cases, certain 

properties such as resistance, weight, contraction, among others, shown in table 1. 

 

Type of sludge Addiction 

percentage (%) 

Setting time (days) Reference 

 

Dehydrated and dried 

sludge 

 

5, 10, 15 

 

7,14,28  

 

[14] 

 Waste sludge 2 7,14,21 [7] 

Residual sludge 0,25,40,75,  6,15,42 [16] 

Waste sludge 10,15,20 5,7, 14  [23] 

cellulose sludge 15  [18] 

Sedimentation sludge 25, 50,75 3,7,28   [24] 

Residual sludge 10,15,20,25 21  [21] 

Dry sludge 2 28  [19] 

 

Table 1. Characterization of the different types of sludge used in the construction 

of non-structural construction materials, in different investigations. 

 



Aluminum sludge as an alternative in non-structural construction                   4821 

 

 

The construction sector is responsible for approximately 30% of CO2 emissions in 

the European Union, it is the one that consumes the most energy and generates the 

most waste; It also uses 60% of the materials extracted in the continent. This is 

due to the fact that most of the constructions are made with reinforced concrete or 

with metallic steel structures; both industries are associated with high CO2 

emissions [25]. 

 

The challenge for society in the near future, will be to carry out projects in 

harmony with the concept of sustainable development, and this implies the use of 

high-performance materials produced with a lower cost and a lower 

environmental impact. 

 

Conclusions 
 

The lack of sustainable management of aluminous sludge arises from the residues 

of the potential for their use and, as a result, they are eliminated as solid waste, 

thus decreasing the useful life of landfills or as discharges downstream from the 

point where they are located. It is for this reason that the efforts must be combined 

in the implementation of appropriate treatments that allow the rational use of said 

sludge and, in this way, minimize the amount of waste disposed in landfills and 

the contamination of natural water sources, promoting its conservation and 

attention, facing two of the most latent problems facing the world in terms of 

waste management. 

 

The idea of using aluminous slimes in the cement industry arises from the mineral 

composition of these sludge, since it is composed of materials that could be 

activated as cementations components. If this is effective, it would be a great 

contribution in different areas, both environmentally and economically, 

diminishing the environmental footprint of both industries, besides producing a 

possible economic benefit. 
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