




ABSTRACT 

On a pe r capita basis, cement is the second most widely consumed product in the world and its 

demand is increasing globall y due to population gro wth and urbanisation. Manufacturing plants 

produce cement kiln dust (CKD) as one of the by-products whil e coal provides the do minant 

energy source in the manufacturing process. Vario us meta ls are found in CKD and some o f these 

are micro nutrients with potentia ll y toxic effects. If these are present in large quantities, they pose 

a d irect threat to vegetati o n, animals and humans. 

The aim o f thi s study was to quanti fy a selected number of trace metal concentrati ons 111 

vegetatio n, soil , dust and wate r samples near a cement manufacturing plant in the North West 

Province. T hirty-one sam ples at various di stances J]·om approximate ly 500m to 2700m from 

where the cement facto ry is s ituated, were collected. In addition, s im ilar samples (except fo r 

water) were taken from a contro l site situated 72 kilo metres in a north-western direction from the 

factory. The water con tro l sample was collected fro m the Ditsobotl a municipal water supply. 

Soil. plant and dust samples as well as the sedime nt from the water sample were acid digested to 

obtain total meta l concentrations . The acid digested samples were analyzed fo r selected metal 

concentrati ons using the IC P-MS. The relationship between soil metal concentratio ns and 

parti cle s ize distri bution as well as the re latio nship between dust concentrations a nd Ca 

concentrati ons was esta bli shed to determine the link with the presence on a CMP in the area. The 

contro l samples, reference s tandards and results from s imi lar research perfo rmed were used to 

compare with meta l concentrations fo und in this study. 

T he study revea led that Ni and C u concentrations are higher in the s ilt fract ion of the so il whilst 

V. Co. Zn and Pb in the s ilt fraction are onl y marginally highe r than the complete so il sample. 

O nly C r and Mn conce ntrations were hi gher in soil samples than the contro l and reference 

va lues. whil e meta l concentrati ons for C r, Cu, Pb and Mn were higher in the dust samples than 

the contro l and the Emiss ion Limit Value (EL V). Moreover, metal concentrati ons in the 

vegetation samples are not a concern as the concentrations a re lower than reference values. 

Cad mi um and As levels are of no concern in this study area especially s ince dust samples had 

undetectably low levels. 
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The condition of the environment m relation to pollution from the cement factory was 

established. Although some metals revea led lower concentrations, the study demonstrated 

the potential of metal contamination particularly Ni , Mn and Cr to the environment vis-a vis 

on the surrounding vegetation, animals and possibly on humans. It was therefore 

recommended that EL V limits for South Africa should be established and monitored for 

cement factories in South Africa coupled with sustainable land management policies. 
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