
MONITORING BY ANALYTICAL PYROLYSIS THE POST-
MINING SOIL REHABILITATION WITH URBAN COMPOST IN 

SOUTHERN SPAIN (ALMERÍA)

In general, gypsic soils from the study area (Southeast Spain) 
have low organic matter content.  The organic matter 
concentrations range between 1 and 2% in the topsoil and 
from 0.25 to 1% in the underlying horizons. Under these 
conditions, the post-mining soil rehabilitation is hampered 
because the original source of soil has been removed and 
replaced by alternative “soil-forming materials” which are 
intended to represent suitable substrate for plant growth. An 
important limitation of these materials is their inherent poor 
structure, mainly because of their low content of organic 
matter.  In these cases, the development of soil structure can 
be accelerated through the use of organic amendments. 
However, not all organic amendments are equally beneficial 
and there is classical controversy on their suitability as 
starting materials for the formation of humic substances.

Fig. 1. Up: Landscape of post-mining soil sites before and after 
rahabilitation with urban compost. Down: Soil cores from compost amended 
soils showing the vertical distribution of the organic matter. 

The experimental design included pyrolytic analyses of whole 
soil samples taken at different depths (10–30 cm) in order to 
monitor the effect of burial and lixiviation in soil organic matter 
dynamics as well as to compare control and compost-
amended sites after compost application (50 Mg/ha of 
composted urban wastes) and after 4 years transformation in 
soil. Pyrolysis was carried out using a 2020, Frontier 
Laboratories unit directly connected to a GC/MS system 
Agilent 6890 with a 30-m fused silica column HP 5MS. Oven 
temperature was at 50 ºC for 1 min, then increased up to 100 
ºC at 30 ºC min-1, from 100 to 300 ºC at 10 ºC min-1 and 
isothermal at 300 ºC for 10 min at heating rate of 20 ºC min-1. 
The carrier gas used was helium with a flow of 1 ml min-1. 

The results indicated poor methoxyphenolic yields in 
amended soils, indicating urban compost not suitable to be 
transformed into resilient humic acid fractions. The major 
pyrolysis compounds were alkylbenzenes (major peaks of 
styrene, toluene and xylene) furans and naphthalenes. The 
most significant qualitative effect of urban compost 
application was the accumulation of alkyl compounds (C6−
C14) where fatty acids were practically lacking but well-
defined series of α,ω−alkanedienes and alkanes 
accumulated irrespectively to soil depth. After 4 years of 
transformation in soil, both control as well as amended plots 
showed preserved series of alkyl compounds and no 
additional fatty acids (suggesting weak microbial activity) but 
major series of low-range (< C20) alkanes pointing to 
stabilization in soil of alkyl compounds from the added 
compost. Further concentration of alkyl compounds in deep 
horizons (>30 cm) could be interpreted as low oxidative 
biodegradation in addition to leaching of aliphatic (e.g. fulvic
acid-like) substances throughout the soil profile to reach 
horizons with higher moisture and less efficient oxidative 
processes. The overall results suggest that the major 
changes in soil organic matter in the course of the post-
mining soil rehabilitation are not due to rapid formation of 
humic substances similar to that in control soil, but to 
accumulation of recalcitrant aliphatic compounds which 
could act as a source of descriptors of the selective 
biodegradation and translocation of compost constituents.

Fig. 2. Pyrolysis compounds from  control soil, and compost-rehabilitated 
soil. The pyrograms show the effect of depth (0–10 and 10–30 cm) and 
the effect of time (0 to 4 years).
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