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Abstract: The consequences of pollution are more and magsept, and are reflected especially in the puialth, in
the bio-diversity and balance of the ecosystemgyuiting them in danger. Volatile organic compo@®C) is defined
as any organic compound of artificial origin, ottiean methane, able to generate photochemical otsda reaction with
nitrogen oxides and in the presence of solar riadiain the present paper, were studied the pdebiof benzene,
toluene and xylene (BTX) removal from waste wateysair-stripping and adsorption on active charcdlalvas also
investigated the possibility of using UV-VIS speghotometry as analysis method for BTX. We founal thenzene,
toluene and o-xylene dissolved in aqueous soluti@msbe analyzed by UV-VIS spectrophotometry; thesent a very
good absorbance in the wave length range 200-22@bemzene 190-212 nm). The BTX removal by air-pirg was
studied for various air flow rates (20, 40 and 10f). BTX removal degree increases with the inceeafsair flow rate; for
all flow rates the removal degrees were higher ®8%. The removal of BTX from waste water by ad§orpon active
charcoal was studied using a column containimggod granular active charcoal. The efficiency of #tdsorption process
was studied for three various water flow rates: atla flow rate of 0.26 L/h, 5 L at 1.66 L/h and.%&t 3.65 L/h. BTX
removal degree decreases as the waste water ftevineases, and they are smaller than the rend@gmees reached by
air-stripping, due to the quantity, the sort of ttsed charcoal (granular), and the design of tiseration column, which
allowed the formation of preferential flow channedspecially at higher flow rates.
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1. Introduction investigated the possibility of using UV-VIS
spectrophotometry as analysis method for BTX.

Our planet is passing through a pronouneedlogical
crisis which affects the atmosphere and lithospbetelso 2. Experimental
the hydrosphere and biosphere. The consequences of
pollution are more and more present, and are tefiec
especially in the public health, in the bio-diveysand The studies on the possibility of using UV-VIS
balance of the ecosystems, by putting them in dange ~ Spectrophotometry as analysis method for BTX were
Volatile organic compound (VOC) is defined as am;aarried out on aqueous solution of various conetiotns
organic compound of artificial origin, other tharetmane, (20, 40 and 6QL/L) of each organic compound: benzene,
able to generate photochemical oxidants in reactith toluene and o-xylene. The UV spectra of the sohstivere
nitrogen oxides and in the presence of solar ritiaThe registered in the wave length range 190-350 nnrmguai
ozone and other photochemical oxidants are formédarian Cary 50 spectrophotometer.
through the action of short wave length solar raatiaon The studies on the BTX removal were carried out on
nitrogen oxides. In the presence of volatile organisynthetic waste water containing a mixture of beeze
compounds, the equilibrium favors the forming ofher toluene and o-xylene, each in a concentration qfl20.
levels of ozone [1-4]. At the BTX removal by air-stripping various aio
The toxicity of ozone is manifested regardless itgates were used (20, 40 and 100 L/h); the otheditions
concentration; higher concentrations, longer expmsu were identical: a volume of waste water of 600 md éhe
increased activities during the exposure, produaenger temperature of 18°C. The studies were carried miiatch
effects. The acute effects on short term includpiratory system, using equal volumes of synthetic wasterwate
symptoms, alterations of pulmonary function and lkmge The studies regarding the BTX removal by adsorption
of breathing passages [5]. on active charcoal were carried out on a columriainimg
In the present paper are presented studies regaittin 4 g of granular active charcoal. The efficiency tbe
possibilities of benzene, toluene and o-xylene (BTXadsorption process was studied for three variousni@w
removal from waste waters by two widely used meshodrates: 1 L at a flow rate of 0.26 L/h, 5 L at 1166 and 5 L
air-stripping and adsorption on active charcoalvds also at 3.65 L/h.
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3. Results and discussion

3.1. Studies on the dependence of absorbance on the

wave length for BTX-water solutions

At the beginning of the study it was investigatbe t
possibility of using UV-VIS spectrophotometry asabsis
method for BTX. This method is faster, less expansind
more available than other consecrate@thods for the

. . . 0+
analysis of volatile organic compounds, such as- gas ‘ ‘

chromatography.
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The UV spectra of benzene, toluene and o-xylene

solutions of various concentrations are presemtdegures
1-3. From the registered spectra the parts imggnificant
absorption were removed. The spectra were alsstezgd
24 hours after the preparation of solutions; thsults
confirmed the stability of solutions in the hermatly
closed flasks.
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Figure 1. UV absorption spectra of benzene-watettisos
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Figure 2. UV absorption spectra of toluene-watéutgms

Figure 3. UV absorption spectra of o-xylene-watdutions

The UV absorption spectra show that all investigate
compounds present a very good absorbance in the wav
length range 200-220 nm (benzene 190-212 nm). Cne m
conclude that the aqueous solutions of these congsou
can be analyzed by UV-VIS spectrophotometry.

Since all investigated compounds present
absorption maxima at close wave length or in oygileg
ranges, it is difficult to determine the concerntmatof each
component of the BTX mixture in the waste waten. fhis
reason, in further investigations, it was determiitiee total
concentration of BTX in the waste water.

uv

3.2. Studies on the removal of BTX from waste watdsy
air-stripping

Figure 4 presents the evolution in time of BTX
removal degree from waste water, for three air flates.
One observes that the BTX removal degree increagbs
the increase of air flow rate. For all three floates the air-
stripping BTX removal was very efficient; the renabv
degrees were higher than 96%.
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Figure 4. Evolution in time of BTX removal degreerh waste water,
by air-stripping
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3.2. Studies on the removal of BTX from waste watdsy  the adsorption column, which allowed the formatioin
adsorption on active charcoal preferential flow channels, especially at highenflrates.

The experimental data regarding the evatutiotime 4. Conclusions
of the BTX removal degree for three waste watewftates
are presented in Figure 5. One may notice that BTX |n the present paper are presented studies regattuin
removal degree decreases as the waste water fl@v rgossibilities of benzene, toluene and o-xylene (BTX
Increases. removal from waste waters by air-stripping and aglson
on active charcoal. It was also investigated thesitdlity

1004 of using UV-VIS spectrophotometry as analysis metfuy

Py, . . . . BTX.
] o - The UV spectra show that all studied compounds
80 « 0.26 L water/ present a very good absorbance in the wave leragther
+ 1.66 L water/ 200-220 nm (benzene 190-212 nm). One may conchate t
60 4 * 3.65 L water/l the aqueous solutions of these compounds can bgzada

by UV-VIS spectrophotometry.

At the BTX removal by air-stripping, BTX removal
RN degree increases with the increase of air flow ¢afe 40
and 100 L/h). For all three flow rates the airggiing BTX
removal was very efficient; the removal degreesewer
higher than 96%.
N The removal of BTX from waste water by adsorption
0 50 100 150 200 on active charcoal was studied using a column @unt
4g of granular active charcoal. The efficiency ok th
adsorption process was studied for three variousnfimw

Figure 4. Evolution in time of BTX removal degreerh waste water, rates: 1 L at a flow rate of 0.26 L/h, 5L at 1166 and 5 L
by adsorption on active charcoal at 3.65 L/h. BTX removal degree decreases as thsewa
. . water flow rate increases.

For the adsorpt!on column were determinee th Comparing the experimental data obtained with the
volume of the adsorption bed and the volume of$idlee gy cmoval methods we used, one observes thaiuith
data were used to calculate the column parametqrs, adsorption on active charcoal is known as eéfigient
presented in Table 1, for each waste water flow rat for the removal of VOC in low concentrations in et
both on low flow rates and high flow rates, we reat
smaller removal degree using the adsorption onvecti
charcoal. These results may be explained by thetiya

BTX removal degree, %
N
o

20 A

Time, min

TABLE 1. Column parameters for BTX adsorption on active
charcoal

Flow rate, | Fictive rate,| Real rate, Contact Removal the sort of the used charcoal (granular), and tegad of
m%s m/s m/s time, s degree, %| the adsorption column, which allowed the formatioh
0.07710° | 0.6410° 1.7310° 238 90-95 preferential flow channels, especially at highemnflrates.
0.4610° 4.010° 10.810° 37.3 35-40
1.010° 97.310° 0.26 17.2 12-18
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