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Mineralogy and granulometry of airborne dust from a cast iron foundry in 
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Airborne particulate matter was collected near a cast iron foundry in the outskirts of Kuala Lumpur for 
mineralogical and granulometry characterization. This small-scale foundry melts grey iron out of scrap materials 
using a Cupola furnace. The Cupola furnace has a total stack height of 8 m. The fumes (gases and particulates) 
generated during melting goes up the stack and is released directly into the atmosphere. Dust is also generated 
in other foundry processes such as moulding and core making, shakeout and cleaning which are done 
manually, as well as handling and transportation of raw materials and finished products. 

The type of dust emitted from the foundry is related to the materials used. In the moulding process, 
washed mining sand is used as the principal moulding material, clay (a clayey silt residual soil) and molasses 
(a sugar refining by-product) are used as binding material and coal dust as reducing agent. The main materials 
used in melting are scrap grey iron, coke and limestone chips as flux. 

Two dust deposit gauges were placed about 50 m NE of the foundry to monitor the dustfall. The gauges 
are essentially cylindrical containers about 160 mm in diameter and 320 mm high, placed in a stand with the 
top of the container at 2 m above ground level. A wind shield is attached to the stand around the container to 
improve the aerodynamic characteristics of the gauge. The gauges were fabricated using local materials based 
on ASTM D 1739:89 with some modifications. Modification includes channeling of dust particles settled in the 
container together with rain water to a 25 litre jerry can, placed on the ground through a plastic hose. Every 
month, the container, hose and jerry can of the dust gauges are brought back to the laboratory and replaced 
with clean ones. In the laboratory, the dust and rain water are washed out. The insolUble particles (dust) are 
separated from the rain water by vacuum filtering using cellulose nitrate membrane filter. The dust is weighed 
and the rate of dustfall is obtained. The dust is then extracted from the membrane filter and made into slides 
and grain mounts for X-ray diffraction and microscopic studies, respectively. 

Dustfall range from 0.09 (October 1994) to 0.12 gm-2d·' (September 1994) and the average value is 0.11 
gm·2d·' . Though fugitive dust from the foundry is a major contributor of airborne particles, some of the dust 
collected are from nearby industrial, residential and other sources. Ash is the principal constituent of dust, 
comprising spongy particles, glass particles and carbonaceous materials. Spongy particles are often dominant, 
followed by glass particles. Spongy particles are finely vesicular glass with abundant very fine opaque particles 
and partially fused minerals. Glass particles are either slag fragments or solidified molten slag globules. The 
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coarser glass particles have strong colour, usually green or brown. Carbonaceous materials are coal and coky 
matter that escaped combustion. 

The most common mineral is quartz. Minor amounts of tridymite also occurs, transformed from quartz as 
a result of heating in the Cupola furnace. Other mineral present are alkali feldspar, plagioclase, calcite, mica 
and haematite. Clay minerals are represented by kaolinite and illite. Extraneous materials include fibres, pollens 
and other vegetative fragments, and minute insects. 

The carbonaceous materials and spongy particles are irregular in shape, the former is often subangular. 
The shape of glass particles are rather variable and can be categorised into two types. The first is angular 
particles with shard-like, acicular, lath-like and irregular shapes. The other is near spherical, and is also known 
as cenosphere. Quartz particles are mainly subangular to angular. The coarser quartz grains often have clay 
and iron oxide coatings. Feldspar and tridymite grains are angular. 

The majority of the dust particles have diameters between 5 and 50 micron, and the coarsest particles 
approaches 500 micron. The coarsest particles are the carbonaceous matter, ranging from 30 to 500 micron 
across with the majority between 50 and 150 micron. Sizes of the spongy particles range from 5 to 250 micron 
(mainly 20 to 50 micron). Angular glass particles have diameters ranging from less than 2 micron to 250 micron, 
and are mainly 5 to 20 micron; while the spherical particles are usually 30 to 100 micron in diameter. Quartz 
grains range from less than 2 micron to 150 microns in diameter, with a majority between 20 and 50 micron. 
The size of tridymite and feldspar particles are 2 to 20 micron and 15 to 50 micron respectively. 
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