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A B S T R AC T

The objective of this work was to investigate 2
4SO − -, Cl–-, and 2

3CO − - ions interference on the 
eff ectiveness of perchlorate removal from smelting wastewaters in order to select adaptive bio-
technological solutions. Ion chromatography using the EPA method 314.0 was utilized for the 
perchlorate determination. The precision, the method detection limits (MDL), and the mini-
mum reporting level (MRL) of the analytical method were critically examined. In spite of the 
strong inhibitory eff ects of the dissolved inorganic substances contained in smelting waste-
water, microbes could cope with their relatively high concentration allowing the subsequent 
biological treatment to reduce eff ectively the perchlorates concentration to a satisfactory level. 
The increase of the 2

4SO − -concentration from 0 to 16,000 ppm (conductivity: 428 ——>   24,800 μS/
cm) led to a reduction of the perchlorates biodegradation rate by approximately 10 times from 
0.0365/h to 0.0033/h. However, most of the perchlorates were removed after a hydraulic reten-
tion time (HRT) of half a day with mixed liquor volatile suspended solid (MLVSS) of 2000–3000 
ppm. The introduction to the bioreactor of infl uent containing a 2

4SO − -concentration of 20,000 
ppm (conductivity: 30,100 μS/cm) resulted in almost complete removal of perchlorates below 
the detection limit for a short period of time. The persistence of this condition, however, seri-
ously inhibited the microbial activity.
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1. Introduction

Since their fi rst successful artifi cial synthesis in the 
1890s in Sweden, perchlorates ( 4ClO− ) have been exten-
sively applied as propellant for rockets and missiles, 
commercial explosive, air bag initiator in vehicles, fi re 
work gunpowder, reagents, etc [1]. The perchlorate ion 
has the tetrahedral structure with four oxygen atoms 
surrounding the chlorine atom. The high oxygen con-
tents of perchlorate salts make them ideal as oxidizers.

The perchlorates released to the environment, 
being soluble in water, are introduced to the aque-
ous systems and move rather long distance from the 
source through the aquatic paths. They do not form 
covalent bonds with other ions, and linger in the envi-
ronment. Perchlorates are easily introduced to the 
human body through the polluted food and water. 
Perchlorates, although used for medical purposes, 
react with the sodium iodine symporter and inhibit 
the iodine uptake by thyroid, causing hypothyroidism 
and subsequently aff ect the thyroid hormone secre-
tion [2]. The insuffi  cient release of these hormones 




