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Utilization Technology of Industrial Waste
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Lightweight block is now extensively used as construction material because there are
outstanding qualities; light and strength as same as general cement block. However, it is still more
expensive if comparing with conventional brick and concrete block so this leads researchers being
interested in studying and searching low cost material to produce lightweight block. And what the
researchers were interested to study for using as material in producing lightweight block are water
supply sludge from infrastructure system, fly ash and lime mud from the pulp paper mills because
main chemical composition of lime mud are calcium carbonate and calcium oxide and main chemical
composition of fly ash and water supply sludge are silica and alumina which can
be pozzolanic material Therefore, main objective of this research is to study optimum proportion of
each waste matter from infrastructure system and industrial factory for lightweight block producing
and this is an idea of value adding and disposal cost reducing.

This project is consisting of two sub-projects as follows.

1. Lightweight block from Cement ,Water Supply Sludge and Hydrate Lime

2. Utilization of Lime mud and Fly ash for Lightweight Brick Production by Chemical

Activation

Result of the sub-projectl: It was found that to produce lightweight block sample which has
water supply sludge ,hydrate lime, cement, sand ,water, aluminium powder and curing at room
temperature for checking compressive strength, density, and water absorption of a sample which were
curing at 7 and 28 day, proportion of cement : water supply sludge : hydrate lime : sand : water :
aluminium powder is equal to 1.0: 0.20: 0.50: 0.50: 0.60: 0.0030. The highest value of compressive
strength at 7 and 28 day of curing time is 61 and 65 a kg/ cm’ when curing at room temperature
consequently. It was passed TIS 58-1987 which is the standard of lightweight block. Water
absorption was not over standard but density was under standard. Besides, Waste Extraction Test
(WET) following Notification of the Ministry of Industry on Disposal of waste or unusable materials
B.E.2548 and Toxicity Characteristic Leaching Procedure (TCLP) as per standard of USEPA of
sample 28 days ages was not over than determined standard.

The sub-project 2 was studied about utilization of fly ash and lime mud which are solid waste

generated from the pulp and paper mills industry to produced lightweight brick. Objective was to



study optimum mix proportion of sand, cement, fly ash, lime mud, aluminum powder and appropriate
curing time, including studied quality of the lightweight brick sample and heavy metal in fly ash and
lime mud. The result was found that optimum mix proportion of sand : cement : fly ash : lime mud, at
percentage 50 : 27 : 3 : 20 by weight, 1% of aluminum powder and water to binder ratio of 0.5 was
the most appropriate proportion, by consideration of compressive strengths and density at 28 days of
curing time. This gave mix yielded compressive strength 101.5 kg./cmz, density 1,050 kg./m3 and
water absorption 322 kg./mz. Quantity of Copper, Zine, Lead, Cadmium, Chromium and Nickel in
fly ash and lime mud were passed the standard of Notification of the Ministry of Industry on Disposal
of waste or unusable materials B.E.2548. Therefore, fly ash and lime mud which are industrial
wastes have potential to be developed to material for making lightweight block.

In conclusion of both sub-projects research, there is possibility to use wastes from
infrastructure system and industrial wastes to produce lightweight block. However, there is some
problem about density of lightweight block which has not been passed the standard. This is needed to
continue studying/researching to reduce density to meet the standards but to remain standard of

compressive strength.



