






1 of 1

|


Export Download 
Print 
E-mail 
Save to PDF ⋆
Add to List 
▻More...

View at Publisher

Document type

Article

Source type

Journal

ISSN

14789876

DOI

10.1504/IJEWM.2015.066950

View more


International Journal of Environment and Waste Management  • Volume 15, Issue 1, Pages 39 - 66  • 2015

Improved understanding of the pozzolanic

behaviour of MSWI fly ash with Ca(OH)  solution2

Bayuseno A.P. , Schmahl W.W.

Save all to author list

a b

Department of Mechanical Engineering, Diponegoro University, Campus Tembalang, Semarang, 50255, Indonesia

Department of Geo- and Environmental Science, Ludwig-Maximilians University of München, Germany

a 

b 

Citations in Scopus

9
Views count

80
View all metrics

Abstract

Author keywords

Indexed keywords

SciVal Topics

Metrics

Abstract

The study aims at investigating pozzolanic behaviour of MSWI fly ash in a saturated Ca(OH)  solution

at various times. The raw and water-washed fly ashes were selected for the pozzolanic solidification

experiment to which mass ratios of the solution to ash (ml/g) were adjusted to be 3 and 10, whereas

the solidification times were set from 7 to 28 days and from one to three months. From the XRD

Rietveld analysis, a mineral assemblage of fly ash exhibited pozzolanic reactivity to form compounds of

hydraulic cementitious materials. Here the considerable amounts of syngenite and gypsum, but small

amounts of ettringite, hydrocalumite and C-S-H phase, were produced during the pozzolanic reaction
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Abstract: The study aims at investigating pozzolanic behaviour of MSWI  
fly ash in a saturated Ca(OH)2 solution at various times. The raw and  
water-washed fly ashes were selected for the pozzolanic solidification 
experiment to which mass ratios of the solution to ash (ml/g) were adjusted to 
be 3 and 10, whereas the solidification times were set from 7 to 28 days and 
from one to three months. From the XRD Rietveld analysis, a mineral 
assemblage of fly ash exhibited pozzolanic reactivity to form compounds of 
hydraulic cementitious materials. Here the considerable amounts of syngenite 
and gypsum, but small amounts of ettringite, hydrocalumite and C-S-H phase, 
were produced during the pozzolanic reaction of raw fly ash. Likewise, the 
washed fly ash exhibited the cementitious property with high quantity of 
gypsum and ettringite. From the leaching test, the solidified products exhibited 
release of lesser heavy metals about the untreated parent materials. 

Keywords: pozzolanic solidification; MSWI fly ash; cementitious property; 
Rietveld analysis; mineralogical analysis. 

Reference to this paper should be made as follows: Bayuseno, A.P. and 
Schmahl, W.W. (2015) ‘Improved understanding of the pozzolanic behaviour 
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Abstract: The effect of a new additive, oxide magnesium (MgO), on 
preventing or reducing the leakage of Cr(VI) from a fly ash (coal ash) has been 
investigated by batch contact and column percolation tests. The test results 
indirectly indicate that the MgO additive has an obvious effect on reducing 
Cr(VI) to Cr(III), which is less environmentally hazardous. However, the 
process of reducing Cr(VI) to Cr(III) may be reversible because adding H2SO4 
or CaH2O2 into the balanced solid-liquid mixture for partially simulating 
possible environmental change increased Cr(VI) concentration in the liquid 
phase. Adding 10% to 30% of Ariake clay into the fly ash not only further 
reduced Cr(VI) concentration, but also reduced total Cr concentration. Hence, 
Cr(III) ions may be absorbed by the clay minerals. For the conditions 
investigated, the column percolation test resulted in higher initial Cr(VI) 
concentration in the liquid phase than that of the batch contact test. Further, the 
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Abstract: Taking into account environmental and economic aspects, this 
research aims at estimating the environmental services produced by municipal 
solid waste (MSW) recycling. The text values the urban environmental services 
associated with the recycling of steel, aluminium, paper, plastic and glass 
present in MSW in Brazil. Estimates indicate that benefits of current recycling 
rates reaches something between US$ 1.1 billion and US$ 2.4 billion per year; 
moreover, if all recyclable material were recycled, such benefits would increase 
up to US$ 5.2 billion. 

Keywords: environmental services; ecosystem services; urban environmental 
services; municipal solid waste; MSW; recycling; Brazil. 
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