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Several papers have dealth with the occurrence of vola- 
tile pollutants in water, air, food, blood and urine 
(Dowty et al. 1975, Carbon et al. 1980, Pfaffenberger 
et al. 1980, Bauer 1981, Reunanen & Kroneld 1982, 
Johnson et al. 1982, Kroneld & Reunanen 1986). 
Knowledge of the toxicity of, and long-term exposure 
of humans to volatile pollutants found in drinking 
water, food and body fluids is still limited (Davids- 
son et al. 1982). Toxicity in mice and rats has been 
investigated in several studies Bowman et al 1978, 
Chu et al. 1982, Pyykk8 1984). 

Several papers indicate the carclnogenic activity of 
these substances (Tardiff et al. 1978, Davidsson et 
al. 1982). This has led both the World Health Organi- 
zation and many countries to suggest maximum limits 
for these substances. In its guidelines for water 
quality, WHO has therefore recommended maximum limit 
concentrations for benzene, chlorinated alkanes and 
alkenes, chlorophenols, polynuclear aromatic hydro- 
carbons, trihalomethanes and pesticides. 

This paper is concerned with the possibility and 
methods of eliminating volatile organic pollutants of 
health significance. 

MATERIALS AND METHODS 

Distillation was found not to be efficient in elimina- 
ting volatile pollutants from water (Kroneld & Reuna- 
hen 1982). An apparatus to eliminate volatile pollu- 
tants, EVP, was developed for use during distillation 
(Figure i). Gas dispersion is used as a method of 
increasing evaporation of fugacious organic material. 
A stream of gas directed against the feed-water during 
distillation gives more efficient elimination of vola- 
tile pollutants. 
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Figure i. The two EVP apparatuses system used in the 
experiments of eliminating volatile pollutants 
from water. 

The EVP apparatus was connected to the feed-water of a 
six-column still (Finn-Aqua, model 500-H-6, at 130 ~ 
water temperature, 5 bar pressure and a water-to-gas 
ratio of 1:5. The efficiency of cooling the distillate 
as well as the efficiency of one and two EVP appara- 
tuses connected to the still were tested. Test water, 
containing known concentrations of volatile pollutants, 
was used as feed-water during the tests. 

Samples were collected from feed-water, from the 
condenser of the still, either alone or in connection 
with the EVP apparatus. 

The analyses were performed by extraction of 300 ml 
of water with 2 ml carbon disulphide (CS2) , containing 
a known amount of l-chlorohexane as an internal 
standard. The CS2-extract was then analysed with by 
gas chromatograph-mass spectrometer (GC-MS), equipped 
with a SE-30 fused silica capillary column. The mass 
spectrometer operated in a selective ion monitoring 
mode (SIM) for quantification. Spiked water samples 
were used to calibrate the GC-MS system. 

The Student's t-test was used to analyse the signifi- 
cance of the differences between feed-water, non- 
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treated distillate and EVP-treated distillate. A 
probability level of p < 0.05 (= M) was considered as 
statistically almost significant, p < 0.01 (= MM) as 
significant and p < 0.001 (= MMM) as highly significant. 

RESULTS AND DISCUSSION 

The results of efficiency of one EVP apparatus con- 
nected to the still is described in Figure 2. The 
reduction for the total concentration of substances of 
one apparatus was 75 per cent. For two apparatuses the 
reduction for total concentration was 90 per cent. The 
reduction of non-treated distillate was only 35 per 
cent. 

The results of the efficiency of two EVP apparatuses 
in elimination of different volatile pollutants are 
described in Figure 3. 

The elimination of trichloromethane/dibromochloro- 
methane and dichlorobromomethane was not significant, 
while it was highly significant compared to the feed- 
water after EVP treatment. Elimination of tetrachloro- 
ethene, xylene and toluene from the non-treated 
distillate was significant and highly significant for 
l,l,l-trichloroethane and, after EVP treatment, highly 
significant for all four substances. EVP treatment was 
then highly significant in eliminating the tested 
volatile pollutants from the feed-water. 

The toxicity, carcinogenicity and mutagenic and terato- 
genic activities of many volatile pollutants makes it 
reasonable to develop methods by which these substances 
can be eliminated. The myelotoxic and leucogenic 
effects of benzene have led to their replacement in 
many countries by other organic solvents such as 
toluene and xylene (Pyykk~ 1984). Toluene, o-, m- and 
p-xylene were found by Ames testing to be non-muta- 
genic. These substances are, however, all embryotoxic 
with teratogenic potentials at high levels. 

There are good reasons to develop guidelines for water 
quality and methods to improve water quality. The 
results of our study indicate one method of eliminat- 
ing volatile pollutants from water and show that two 
connected EVP apparatuses give a reasonable elimination 
level for the tested substances. 

Acknowledgments. Esko Santasalo is thanked for 
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Figure 2. Diagrams showing means of EVP-treated = T 

(one apparatus) and non-treated distillate 

= N used in order to calculate the per- 

centual reduction. Feed-water : F. 

a = trichloromethane, b = l,l,l-trichloro- 

ethane, c = dichlorobromomethane, d : di- 

bromochloromethane, e = tetrachloroethene, 

f = toluene and g = xylene. 
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Figure 3. Diagrams showing means and standard deviations 

(n = 18) of EVP-treated = T (two connected 

apparatuses) and non-treated distillate = N 

and feed water = F (n = 6). 

a = trichloromethane, b = l,l,l-trichloro- 

ethane, C = dichlorobromomethane, d = dibromo- 

chloromethane, e = tetrachloroethene, f = 

toluene and g = xylene~ 
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