
THE C

 

 

 

This p
of photoc
well know
to be use
effectiven
literature
reduction
Therefore
compoun
photocata

Keywords

CYTOTO

e-mail:

paper constitu
catalysis with 
wn a profusely
ed in variety 
ness of photoc
e contains on
n. The toxicity
e, the standa
ds was confr
alysis.  

ds: Cytotoxicity

OXICITY
ME

Institute 
Polish A

53
czarny@

A

 Braci G
tel +48

: aleksander

F
Depar

e-

utes the appro
the cytotoxic

y described in
of industries

catalysis have
nly the inform
y measure in 

ard chromatog
ronted with a

y, photocataly

Y VERIFI
EANS OF 

Anna Cza

Lud
of Immunol

Academy of 
-114 Wrocł

@iitd.pan.w

leksander G

Wroclaw U
Departmen

Gierymskich
8/(71) 347 7
r.gorniak@p

Ma

Wroclaw U
Faculty of M
rtment of M

Luk
50

mail: macie

oach to correl
ity test results

n literature. Ea
, however thi

e been proven
mation about 

terms of livi
graphy test w
 cytotoxicity

ysis, volatile o

ICATION
PHOTOC

 
arny, Ewa Z

 
dwik Hirszf
logy and Ex

f Sciencesul.
ław  tel. +48

wroc.pl, ezac

Górniak, A
 

University of
nt Vehicle E
h 164 Stree
79 26, fax +

@pwr.wroc.p

aciej Zawiś
 

University of
Mechanical 

Machine Des
kasiewicza 

0-371 Wrocl
ej.zawislak@

Abstract 

late the results
ts. The gas pu
asiness and co
is paper cons
n experimenta

the level of
ing cells was
which enable
tests revealin

organic compo

N OF THE
CATALY

Zaczyńska

feld 
xperimental
. Rudolfa W
8-71-337 11
cz@iitd.pan

Anna Janic

f Technology
Engineering
t , 51-640 W

+48/(71) 34
pl, anna.jani

ślak 

f Technology
Engineerin

sign and Res
7/9 

law 
@pwr.wroc

s of gas purifi
urification by 
ontinence of a
siders only a
ally by vast nu
f volatile org
s not yet fully
es quantitativ
ng the virtual

ounds 

E VOCs R
YSIS 

l Therapy 
Weigla 12 
172 
n.wroc.pl 

ka 

y  
g  
Wrocław 
7 79 18 
icka@pwr.w

y 
g 
search 

.pl 

cation proper
means of pho

application ca
utomotive ind
umber of rese

ganic compou
y tested and d
e identificatio
l toxicity of g

REMOVA

wroc.pl, 

rties performe
otocatalysis is
auses the phot
dustry applica
earchers. How
unds identific
described in 
on of volatil
gases before 

AL BY 

ed with aid 
s a subject 
tocatalysis 
ation. The 
wever, the 
ation and 
literature. 

le organic 
and after 



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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