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1 Introduction   

One of the most hazardous for human chemical substances are a compounds in which the 
main, primordial sources are processes of anthropogenic nature. In the case of a passenger 
compartment of a vehicle the predominant source of hazardous volatile organic compounds 
(VOC) occurs as a consequence of a co – emission of outer sources (mobile and stationary 
emitors) as well as inner sources (emission of materials resulting from the vehicle exploitation 
– for example cigarette smoke). The lower boiling temperature of the substance (greater 
volatility), the greater level of hazard of subjecting a human organism to it. Low boiling 
aromatic hydrocarbon such as benzene, ethylbenzene, toluene and xylene (BTX) as well as 
their isomers appears to be toxic, mutagenic, and carcinogenic for the cells of respiratory 
system [1]. Therefore, the attempt to purify air aspirated into a car cabin is fully justified. In 
general, the gas purification can be obtained by means of variety of methods, three of which 
are most commonly used. One of them is absorption of volatile organic compounds on an 
active carbon, but this is rather a VOCs displacement than disposal. The second procedure is 
bifurcation which is sluggish and its results are rather doubtful. The third is a high 
temperature oxidation which occurs at temperatures of 200 to 1000Ԩ – effective but also 
expensive. The alternative is utilisation of photocatalysis which is more effective, 
environmental friendly and free from economic issues [2]. The most common catalytic agent 
is titanium dioxide ܱܶ݅ଶ due to its capability to degrade a wide spectrum of chemical 
individuals when illuminated with UV light or when in the vicinity of ultraviolet [3], [4], [5], 
[6]. 

One of procedure for effectiveness determination of a photocatalysis in terms of VOCs 
reduction is for example a chromatography test. Samples of a polluted air can be gathered 
before and after implementation of catalytic agent and UV light. Confrontation of those 
results indicates the level of gas purification abilities of a catalytic agent in given conditions 
(temperature, UV light length, surface of catalytic agent etc.). However, this effectiveness 
have never been confronted with actual impact on human health. To the best of this papers 
authors’ knowledge there were no investigation confronting the VOCs reduction with the 
impact on human respiratory system. Even if a portion of compounds was reduced because of 
photocatalysis, it does not mean that they vanish. It is obvious that it was converted in 
different compounds which can be hazardous to humans as well. Therefore, in this sense, it is 
not enough adequate to state that reduction of VOCs is always related to human health 
protection. For this reason an approach to correlate the effectiveness of the photocatalysis 
with impact on human health arose. The verification was done with aid of cytotoxicity tests 
by the novel method of BAT-CELL Bio-Ambient Tests.  

2 Test station  

The test was performed on a specially designed test station (see Fig. 1) which simulates 
closed flow within a vehicle cabin. The test station is additionally equipped in aspiration 
socked for chromatography samples collection. The socked are located on both sides of the 
test chamber (in frond and behind it). Inasmuch the valves enables to direct flow in open and 
closed cycle, for the sake of this research only a closed flow was considered.  
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