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Exchangeable Acidity in Unburnt 
Colliery Spoil 
THE more usual m ethods of soil extraction and chemicai 
analysis are not entirely applicable to assessment of the 
potential of unburnt colliery spoil as a medium for plant 
growth. This is particularly true for spoil heaps in the 
West Riding of Yorkshire with surface spoil pH values 
well below 4'5. Such spoil often contains FeS 2 which 
oxidizes to produce Fe++, 80.-- and H+. It may also 
c~:mtain the carbonate mineral ankerite which is poten
tIally capable of neutralizing the acidity. These reactions 
produce large quantities of soluble salts, chiefly sulphates. 

Three sites in the West Riding of Yorkshire have been 
investigated to obtain information on th6 exchangeable 
cation fltatus in the surface spoil. These sites were Bull
croft (SE535098), Hound Hill (SE337046) and Maltby 
Main (8K545925), and the surface age of the spoil was 
10 yr, 50 yr and 8 yr respectively. Twelve random 
~amples of surface spoil (0-10 cm) were taken, each yield
mg about 5 kg of spoil, and each sample was air-dried 
before sieving through a 1 cm diameter riddle. The 
determinations were carried out on separate 10 g sub
samples of the ~ 1 cm fraction. 

Exchangeable acidity was estimated by the BaCI 2-

triethanolamine method l and total cation exchange capa
city by NH.+ saturation2

• The method described by 
JacksonS, in which the spoil is treated with 0·1 N HCI, 
was used as a measure of acid extractable cations. Where 
ankerite is present in the spoil, this procedure gives a 
measure of its potential neutralizing capacity. The pH was 
measured using a glass electrode in a 2 : 1 0·1 M CaCI.
spoil suspension. 

Table 1. MEAN VALUES AND SlGNH'ICANT DIFFERENCF. (P=0'05) FOR 
CERTAIN SPOIL FACTORS FOR THREE SITES 

Total Exch. Acid extr. 
Site C.R-C. acidIty cation l>H 

llullcroft 13·22 19·75 -0,33 2·76 
H ound Hill 10·88 0·03 46·42 3·43 
Maltby Main 10·64 6·70 99·00 3·75 
lsd (P = 0·05) 0·94 2·09 35·81 1'25 

Table 1 shows mean values for the four sets of determina-
1 ions for each site, together with the significant difference 
bet.ween means (P=0·05). 

Fig. 1 shows the regression of the ratio of the exchange
able acidity to total cation exchange capacity on acid 
extractable cations and shows a consistent relationship 
botween the degree of saturation of the ion exchange sites 
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Fig. 1. The relationship between the exchangeable acidity: total cation 
exchange capaCity ratio and acid extractable cations for unburnt spoil 
samples from three site8. 0, Bullcroft; +, Hound Hill; 6, Maltby 
Main. Point a has been omitted in calculating the regression: y = 1,341-

0·0109:< + 0·0000288x'. 

with acidic ions, and the potential neutralizing capacity of 
the spoil. It also indicates that some spoil (Bullcroft) 
has no net neutralizing capacity. Field experience indi
cates that this site is particularly inhospitable to plant 
establishment and growth. The values recorded for the 
exchangeable acidity of spoil may include acidic ions not 
adsorbed on exchange sites, hence the values of greater 
than unity for the saturation ratio. It has been established 
(unpublished work of M. E. P.) that the detrital fraction 
of the spoil contains significant quantities of amorphous 
aluminium hydroxides which may become a source of 
additional acidic cations in pyritic spoil. 

Confirmation of a simple relationship such as this may 
help to identify problem sites which are unlikely to 
respond to conventional amelioration treatments for 
reclamation. 
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Quenching of the Fluorescence of the 
Cerous Ion in Aqueous Solution by 
some Organic Ligands 
THE fluorescence of the cerous ion in aqueous solution has 
been the subject of a number of studiesl
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• The emission 
maximum occurs at about 355 run, this being excited by 
absorption at about 265 and 305 run. The fluorescence is 
litt le affected by temperature in t.hc range 10°-40" C, 01' 

by strong acids. Nitric acid, however, oxidizes the 
cerium to the non-fluorescent eerie state . The fluorescence 
is also affected by the presence of the eerie ion 1 and of 
some other cations'. 
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