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Bioremediation of Contaminated Soils 

ABSTRACT 

The release of cont;iminants into the environment is inevitable. Contaminants are released 

through manufacture and use of products and as a result of treatment ;ind disposa l of 

wastes. Upon release to the environment , contaminants move and respond to a number of 

interrel ated natural and man made factors. 

Penta-chl oro-phenol (PCP) is one such contam inant that has been released into the 

environment and is known to have se rious long term environmental effec ts. The objec tive 

of thi s study was to determine the effec ti ve ness of biological processes to re mediate so il 

contaminated with Penta-c hloro-phenol (PCP). Thi s thes is rev iews mec hani sms by which 

so il is contamin ated, processes ava ilabl e to remediate so il s, and in particular. process 

requirements for successful bioremediati on. 

The abilities of bacteria to degrade PCP from so il contaminated with PCP was eva luated. 

Solid phase and slurry phase ex periments were exam ined for their effect on PCP 

concentration over a four month period at the Departmen t of Technology. Massey 

Uni ve rsity. The objec ti ves of this study were ( 1) To determine if aera ti on and in oculati on 

of so il in-situ could produce sign ificant removal of PCP. (2) Determine the effect of 

concentration on bioremediati on rates. (3) Compare in -s itu treatmen t with bio-s lurry 

treatments. 

The expe rirn e11 ts showed that it is possible to remove up to 95 'le or PCP from 

contaminated so il by inoculation with bacteria. ln oc ulum size a11d aeration we re show n to 

be critical factors in affecting the rate of degradation. The larger the initial inoculum the 

greater the rate of degradation. Without aeration the inoculum was unable lo signifi ca11tl y 

degrade PCP. The bio-slurry confirmed that PCP could be removed readil y from so il to an 

aqueous state. In an aqueous state PCP is degraded at a raster rate than when it is 

incorporated into the soil matri x. 

The results of thi s work is to show that soil rehabilitatio11 by way of biodegradation 1s a 

feasibl e and attracti ve process . 
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1. INTRODUCTION 

The total land area on Earth is approx imately 14500 million hectares of which 13250 million 

hectares is ice free . Land use patterns are mainly determined by interactions between climate, 

geography, geology, human and economic processes. Land can be categorised into four 

categories: arable and permanent cropland, permanent pasture, forests and land for genera l 

use including land unused in urban areas, and waste and barren land. The latter encompasses 

a third of the earths surface , of which more than 3,000 million hectares is suspected to be 

exposed to chemicals 1• 

All categories of Janel are open to pollution and consequent ly are hazardous to the 

environment , at tent ion has been focussed on Janel categorised under general use because thi s 

represents a more direct ri sk to human health and thus rece ives the greater public ity in the 

case of i ncic!ents. 

Contaminated Janel results from a wide range of human activities including industrial 

discharge processes and the di sposal of waste. New Zealand has an advantage over old world 

countries such as the United Kingdom and Un ited States of America in th at there is not a 

legacy of nearl y two centuries of industri al operation. Despite thi s ew Zealand has sites 

which are as heav il y contaminated as some overseas industrial sites. Remedial tec hnique 

experience with respect to contamin ated Janel is brief. elating back onl y to the 1970's. Its is 

important in the long term to develop new and effective means of soi l decontaminati on. 

Bi oremecl iation or soils is a nove l tec hnique that is slowly ga1n1ng acceptance despite 

having si gnificant cos t advantages over other remediati on technologies . The main reason 

for thi s lack of acceptance being a reluctance on the part of eng ineers to utili se a treatment 

option that was ge nerated outside their field . 

The aim of this thes is is to acid to thi s body of knowledge 
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