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INTRODUCT,ION 

Phosphorus contents of coal from around the world 
vary although there is a tendency for Permian coals from 
India and Australia, and Cretaceous coals from Western 
Canada to have more phosphorus than Carbcmiferous 
coals from Europ+ and USA (Table 1). This may be 
because of the evolution of vegetation type over 
geological time or because of the conditions in the coal 
swamps. Data presented here suggest that most of the 
phosphors in coal derives from the original vegetation 
and, in fact, the :amount of phosphorus in coal may be 
less than expected based on its concentration in 
vegetation. How the phosphorus is removed from the coal 
is less clear although a number of possible methods are 
suggested that i,nfer broad distribution patterns of 
phosphorus in various lithotypes and macerals. In some 
cases there is evidence to indicate that phosphorus is 
concentrated in the inert mace&, but in other cases the 
evidence is contradictory or ambiguous. 

Phosphorus is generally considered an undesirable 
element in steel,, which it makes brittle. It can be 
removed from the hot metal used to make the steel, but 
companies generally prefer to control the amount 
entering the steelmaking process. Phosphorus originates 
in the iron ore, siuter pellets and in the coal used to make 
blast furnace coke. Steel mills have limited sources of 
supply of iron ore but can buy coal from a number of 
suppliers They therefore sometimes give preference to 
coals with lower phosphorus contents, and the 
phosphorus content can have implications on the 
marketability of toal for coke making. This is generally 
not the case for thermal coal in which phosphorus 
contents ranging from 0.1 to 124 P20s in ash may be 
acceptable (Skorupska, 1993). 

Limited data indicate that phosphors is difficult to 
remove from coal by conventional washing techniques. It 
is therefore important, in metallurgical coal mines, to 
understand the distribution of phosphorus in the coal 
seams, because blending of the run of mine (ROM) coal, 
rather than washing, may be the best way of controlling 
the amount in clean coals. 

Data collected during this study are not identified 
with respect to any particular mine and scams are 
identified by letter, starting with A at the base of the Mist 
Mountain Formation. The lettering system does not 
correspond with the seam numbering in any particular 
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igure 1. Location map for coal mines and pml:&es in 16 
Columbia. 

mine, but does retain the relative statigraphic positia,ns; of 
all the data discussed in this paper. E;amples were 
collected from the Fording, Greenhills, Ellc,iew and Line 
Creek mines (Figure 1). At some mines. incremental 
channel samples were collected across seams. In addition 
samples of run-of-mine (ROM) and plant-product <coal 
were collected. Coal samples were ianalyzed for 
phosphorus, sulphur, sulphw forms, as wel. as a nunlbcr 
of other properties. Samples of hangingwal and footwall 
rock, and possible tonstein bands, were also collected and 
subjected to x-ray diffraction and oxide analysis. 
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PREVIOUS WORK 

There is abundant literature on major oxides, miner 
and trace elements in coal. Unforhmately phosphorus is 
often neglected in these studies, apparenly some:ti.mcs 
not being considered either a trace elenwnt, impix?ant 
major oxide or minor element. Also, \*hen data ille 
located, it is often not clear if they are for raw or washed 
samples. Sometimes the data are expressed as P& in 
ash without providing the concentration of ash in the 
sample, making it impossible to ~calculate the 
concentration of phosphorus in the total sample. In short, 
there is deceptively little useful published phosphwus 
data. 

There have been a number of studies on tie 
occurrence of minor and trace elenwnts in ,:oal, 
conducted with the goal of classifying the elements imo 
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