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Oil consumption: 47.4 g/100 g pigment
Specific surface area:  BET-isotherm 2.63gm

Dy, 0.95um

D5, 3.46um

Dgo 30.34pm

MN 0

WN Everything was dipped

Fig. 4 SEM micrographs of sample C

Fig. 5 SEM micrographs of sample D

D — SiQ(quartz, S4)

Structural phases: quartz (S)Omullite (Al;S1L,O,5)
Specific mass: 2.71 g ém

Oil consumption: 52.7 g/100 g pigment
Specific surface area:  BET-isotherm 0.29gm

Dy, 2.60pm

D, 8.82um

Dq, 18.37um
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MN 0
WN Everything was dipped

Discussion and Conclusion

Samples A — ASi,0,(mullite, S1) and C— ABI,O,(mullite, S3) have the same
chemical composition, i.e. they contain mainly ntellSamples B — Sif(yuartz,
S2) and D - Si¢jquartz, S4) are predominantly composed of qu&temical
composition was determined by RTG analysis. Thehdsy value of oil
consumption was measured with sample D —@i@rtz, S4) — 52.7 g/100 g of
pigment. The largest value of specific surface a@afound in the case of sample
C — 2.63 mg™, which is perceptible from SEM micrograph in Fij. SEM
micrographs (Figs 2-4) show lamellar shape of piasi All the samples had
similar sizes and distribution of particles. Sample Al Si,O,(mullite, S1) had
higher abundance of large particles, so therelareps of particles in the SEM
micrograph Fig. 2.

The highest value of methanol number was measuote icase of samples
A — Al Si,0O,4(mullite, S1) and B — Sifpquartz, S2) which were silanized with
silane S1 and S2. These samples had simultaneaugloe of water number.
High degree of silanization predestines samplesid\Eito good anticorrosive
properties because hydrophobization declines tlssipitity of osmotic blisters
creation. Sample A is mainly composed of mulliteamtrast to sample B which
is formed by quartz. Anticorrosion tests are beagied out to show, if the degree
of silanization or the chemical composition is calicfor anticorrosive
protection.The characterization of pigments revgalsd properties of the tested
pigments to create coatings. The prepared pignaetgoing to be applied to
alkyd resin. Mechanical and anticorrosive propsridl be investigated.
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Hexaval ent chromiumcompounds (chromates) have been widely used asinhibitive
pigmentsin the formulation of anticorrosive paints. However, their high toxicity
and carcinogenic effects are forcing the development of effective chromate-free
organic coatings. One such alternative, which is very attractive from a scientific
point of view, is the use of ion-exchangeable pigments (IEPS). The few studies
conducted with this type of pigment are not conclusive about their anticorrosive
efficiency and controversy surroundstheir functioning mechanisms, interchange
capacity and anticorrosive performance. In the present research, which focuses
ontheanticorrosive protection of thistype of pigment, calciunvsilica (Ca/S) |IEPs
wer e synthesized in first step, next epoxide paint coatings were formulated. |EPs
have been applied on low carbon steel panels. The effect of these non-toxic
pigments on the protective properties of coatings has been tested by means of
natural and accelerated corrosion tests (humidity, salt spray and SO,).
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Experimental resultshave shownthat |EPsaresuitableto formulateanticorrosive
paint films with improved anticorrosive effects.

I ntroduction

Paints initially insulate a metal substrate from tater and oxygen required for
environmental corrosion. However, all organic filarming polymers are to a
greater or lesser extent permeable. Although manatings have been used for
centuries to protect metals against atmosphericosmn, their protection
mechanisms have not yet been fully explained ancthémy years have been the
subject of controversy. Anticorrosive protection pgints has recently been
described as being a combination of a physicaidraa chemical inhibitor and
an electrical rezistor [1]. IEPs are relatively higurface area inorganic oxides
loaded with ionic corrosion inhibitors by ion exclge with the surface hydroxyl
groups. The oxides are chosen for their acidi@sidyproperties to provide cation
or anion exchangers; thus, silica is used as arcatipport and alumina for
anions. So, calcium-exchanged silica [2], Al-Zread@nadate hydrotalcite [3],
and cerium(lll) and calcium(ll) cation exchangedtomites [4] have been
incorporated as pigments in anticorrosive paints.

Cations permeating the paint film will release aaicfrom the pigment and
at the same time be immobilised. The implicatiohsuzh a release mechanism
are that the inhibitor species is only released nwiree paint film is being
permeated by corrosive species and the amountsezleia dependent on the
severity of the environment. Calcium, released ftbesilica surface, migrates to
the paint—-metal interface where a thin, inorgaaigel is deposited which is
essentially impermeable to moisture/ions and hgmevents the corrosion
reaction from proceeding. According to Goldie [ toresence of this layer has
been detected by X-ray photoelectron spectroscopyainted metal plates
exposed to a variety of environments. Other evideupporting this layer theory
has been obtained from electrochemical studie$Sh]the anticorrosive effect of
Ca/Si pigment can be described considering two am@sms: the exchange of
calcium ions for cations (Hetc.) penetrating the coating from the environitnen
neutralising the acid compounds and forming orstiiestrate a protective layer
consisting of calcium and iron silicite [5,6].
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Experimental
Preparation and Characterization of Pigment

IEPs were prepared by high-temperature synthesisdoan reaction of silicates
with calcium oxide. Calcium carbonate and silicatath different layered
structure were chosen as starting raw materiale filst step was thermal
decomposition of CaCQo CaO and CQaccording to Eq. (1). The reaction
proceeded in solid phase. The resulting pigmentimadilica matrix with CaO on
the surface. The amount of CaO in the final pignveas 20 % by wit.

CaCO, - CaO +CO, (1)

The following silicates were chosen: Bentone SWi2a SFG 20, Talek A-
60. The starting raw materials were weighed wittaacuracy of +0.001 g. The
mixture of starting materials was homogenized ircplain mortar for a period of
30 min. The second step was calcination in elecvien at the temperature of
1150 °C with 2-hour time lag at the peak tempemtaind the temperature
increasing from the start at the rate of 5 °Ctnin

The prepared calcinate was ground by wet way ingt&y ball mill for a
period of 5 hours at the rate of 400 rpm. Corundhaths were used as the mill
balls.

The ground pigment was washed with distilled wéberemove the non-
reacted particles of starting materials that wawddatively affect the pigment
characteristics, whereupon the pigment was hedtdw demperature of 110 °C
to constant weight.

The powdery pigment was characterized by the fallgwparameters:
specific mass, oil consumption, pH value, and dmeconductivity of aqueous
extract of the pigment. The values of critical perhvolume concentrations
(CPVC) were calculated.

Preparation of Coatings

Model paints based on epoxy emulsion (producercheohie a.s., dry mass =55
%) and epoxy resin (producer Spolchemie a.s., &ysmw 75 %) containing the
synthesized pigments were prepeared in order esagsoperties of the pigment.
For estimation of physical-mechanical and anticsion properties the cjosen
volume concentration of pigment in PVC-based cggaivas 10 %.

The prepared paints were coated on a steel papekdx. dimensions
152x102x0.8 mm) by means of a double-layer apmrdalade with 20@wm slot.
The second layer of paint was applied (after sigficcuring of first layer) by
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means of an applicator blade with the slot prodgi@rfilm of approx. 10@um
final thickness. For the corrosion tests the pamase cut (approx. 8 cm cuts
except the steel basis in the distance of 1 cm freedges).

Corrosion Tests

The tested coatings were exposed to corrosive@mwvient chambers with general
condensation of water, corrosive environment comtioom chambers with salt fog
and corrosive environment condensation chambemagung SQ. The general
anticorrosion efficiencyA) was derived from the test evaluating the cormosib
flat basis A,) according to ASTM D 610- 85), the test evaluatimg corrosion in
cuts(A,) according to ASTM 1654- 92), and the test evahgaproduction of
blisters in the coating”Af) according to ASTM D 714- 87). The samples were
exposed to corrosive environment for a period o688 hours (paints based on
epoxy emulsion) or ca. 2000 hours (paints baseepomry resin).

The value of general efficiencyA) is in the interval of 0-100. A higher
numeric value means higher value of anticorrosffieiency — Eq. (2). Overall
assessment was derived after Heubach scale. Bgudatigeneral anticorrosive
efficiency A for corrosion test in chamber with NaCl conterdnadensation
chamber with general evaporation of water and andber with SQcontent reads
as follows

A +A4,+4
A - 1 32 3 (2)

Results and Discussion

Properties of Pigments

Parameter Mica Bentone Talek
Specific mass, g cm 2.78 2.51 2.86
Oil consumption, g/100 g pigment 64.6 75.9 44.4
CPVC, % 34.1 32.76 42.1
pH of aqueous leach 11.3 9.76 12.31

Note. In the table, there are properties of fincsHePs pigments. The names of
these pigments are identical with the names afatis.
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Anticorrosion Properties

In the chambers with salt fog, all coatings onlthsis of epoxy resin had very
good anticorrosion efficiency. The best of all was coating pigmented with
Mica SFG + 20 % CaO. The paint with Talek A60 +92@a0 had the minimum
anticorrosion efficiency in epoxy emulsion coatingke other two coatings had

a similar, higher than average anticorrosion ptaiac The results are presented
in Diagram 1.

Anticorrosion efficiency of IEPs in epoxy coatingsin

100,00 chambers with salt fog.

90,00
80,00

70,00

efficiency (%)
= (%] (=]
o o 92
[} (e} Q
o (e} (e}

30,00 -
20,00 -

10,00

0,00 - —

Bentone SD2 + 20% Mica SFG + 20% CaO Talek AGO + 20% Ca0
Ca0

H epoxy emulsion B epoxy resin

Diagram 1

In chambers with general condensation of waterxgpesin coatings
showed very high anticorrosion protection. The icmgpigmented with Talek A60
+ 20 % CaO had almost maximal protection. The ogatin the basis of epoxy
emulsion had a different anticorrosion efficientiie best of all was the coating
with Talek A60 + 20 % CaO. This paint showed 108fficiency. The results are
presented in Diagram 2.

In the chamber containing S@ll the coatings (in both types of binders),
except coatings pigmented with Bentone SD2 + 20d%,howed higher than
average anticorrosion protection. The paint coimagiivlica SFG + 20 % CaO had
the best anticorrosion efficiency in epoxy emulstoatings . Talek A60 + 20 %
CaO had the best protection against corrosion atiregs on the basis of epoxy
resin. The results are presented in Diagram 3.
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Anticorrosion efficiency of IEPs in epoxy coatingsin
100,00 - chambers with general condensation of water
90,00 -
80,00
70,00 -
60,00 -
X
550,00 -
2
8 40,00 -
%
30,00
20,00 -
10,00
0,00
BE"TO"?:S? +20% Mica SFG + 20% Ca0 Talek AGO + 20% CaO
a
M epoxy emulsion  Fepoxy resin
Diagram 2
Anticorrosion efficiency of IEPs in epoxy coatingsin
100,00 - chambers containing SO,
90,00
80,00 -
70,00 -
__ 60,00 -
;S
g 5000 -
L]
S 40,00
=
4]
30,00 -
20,00
10,00 -
0,00 -
Bentone SD2 + 20% Mica SFG + 20% Ca0 Talek ABO + 20% Ca0
Ca0
B epoxy emulsion ¥ epoxy resin
Diagram 3
Conclusion

Several IEPs of calcium/silica (Ca/Si) type weratlgsized. The pigments in
powdery state were characterized by the followiagameters: specific mass, oil
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consumption, pH value and specific conductivityagfueous extract of the
pigment. Coatings based on aqueous epoxy emulasbom@solvent epoxy resin
were formulated and prepared. The IEPs were apphddw carbon steel panels.
The effect of these non-toxic pigments on the @tote properties of coatings was
tested by means of natural and accelerated comrtessts (humidity, salt spray and
SO,). Generally, all the pigments showed very goodcantosion protection.
Especially coatings on the base of epoxy resin skoaxtreme efficiency. The
best of all pigments was Mica SFG + 20 % CaO.
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The paper describes monitoring of contaminatioratoiosphere with organic
substances during ordinary operation of a petratisin, namely during pumping

of fuel by a consumer. The measurements were pegtbby means of a portable
analyser ECOPROBE 5 equipped with an IR detectbre @&nalyser was
calibrated using standard mixtures of petrol vapoand air as well as by means
of gaseous standards of volatile portions of Didael. The calibration curves
obtained were used for determination of real com@ions of the analysed
substances in the units of mgf. The practical measurements have shown that the
reverse exhaust of petrol vapours cannot prevemtcnination of the atmosphere
unless the dispensing nozzle is properly insertethd filling the tank.
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I ntroduction

Volatile organic compounds (VOC) are air pollutantese importance has been
increasing recently. These substances play an tantgrart in physico-chemical
processes in troposphere because they significaotiyribute to formation of
ozone and other photochemical oxidants. They crapresent a serious health
hazard to population and to the environment becatiffiee toxicity of some of
them (e.g., benzene and buta-1,3-diene) [1]. Itiqudar, VOC include the crude
oil products, i.e. substances and preparationsagung aliphatic, alicyclic and
aromatic hydrocarbons possessing low viscositylawdsurface-tension values.
Besides the crude oil itself they include the pidwf crude oil treatment, such
as petrol, kerosene oil, Diesel fuel, and mineital Blowadays, in connection with
development of industry, agriculture and transpiris impossible to avoid
situations that introduce VOC into the environmémparticular, such situations
are connected with:

® escape during handling crude oil products in theeseof their transport,
pumping, storage, filling into tanks of machinergpairs of machinery,
exchanges of filling, application of crude oil pumis as solvents, cleaning
aids, grease removers etc.,

® escapes of emergency nature, such as damage sitanichinery, rupture of
hosepipes and pressure pipelines in machineryreiptf crude oil pipelines,
during traffic accidents of vehicles transportihgde products, accidents of
storage and handling equipment and their pipe ralsfand fittings, during
criminal acts and sabotages concerning these tfpsguipment etc.,

® escapes connected with improper disposal of useklagang materials and
containers of crude oil products.

Suitable methods for determination of pollutiontioé atmosphere with
VOC include the gas chromatography combined with,, dlame-ionization
detector, thermal conductivity detector, or phainization detector and, in
particular, mass detector [2]. Automatic portalslalgsers for direct quick and/or
continuous field analyses of air quality are subgdcsignificant development
because of the necessity of obtaining — as rapsljyossible — the most accurate
data possible about the actual situation of comtation of the atmosphere with
VOC, the necessity of taking proper measures uasins of emergency escape
of VOC into the atmosphere or, on the other hasmj{term monitoring of the air
guality, e.g., near potential sources of pollutibhe most widespread variant of
portable analysers are gas chromatographs devebdspadcaled-down simpler
alternative to laboratory models [3-6]. Althoughrivas types of detectors are
applied, the most frequent combination is GC + naegsctor [7-11]. New types
of mass spectrometers were also developed forutpopes of on-line analysis.
One of them is the method of Membrane introduatiass spectrometry (MIMS),

154 Chylkova J. et al./Sci. Pap. Univ. Pardubice Ser. A 16 (2010) 153-165



which adopts an entry membrane (made of, e.g.,(gohethylsiloxane)) for
concentrating the sample: the membrane is much pemaous for the organic
analysed substance than for the matrix, which alogaching of a very low
detection limit [12]. Another possibility is the salled Selected ion flow tube
mass spectrometry (SIFT-MS), which makes use otti@mas of analysed
substance with precursors (e d,0" 0,, NQ* ), the pradofdihese reactions
being subsequently analyzed by means of the diffedé/ pumped quadruple MS-
lon-counting system [13]. However, the field anahlgsbased on the principle of
gas chromatography and/or mass spectrometry mégr $tdm the drawback of
the necessity of relatively demanding instrumeatatn particular, they may need
various carrier gases and a source of vacuum, whaktes the manipulation more
difficult. An important point also is the way of leecting and concentrating of
samples before the analysis proper [14].

A significant role in the determination of contalaiion of the atmosphere
with VOC also belongs to the portable analyseretas spectrophotometric
methods. Apart from the mass spectrometers [15¥20ch have already been
mentioned above in the context of gas chromatogsdiperature describes, e.g.,
an analyser working on the principle of UV spechoimetry, namely with
application of various adsorbents, e.g., powdemsalphous Si®f21,22] or finely
porous silicate powder [23,24]. Further possibilstyffered by the IR analysers,
which allow reaching of very low detection limitegs than mg m) and are also
suitable for long-term continuous monitoring of taimination of the atmosphere
with VOC [25,26]. This group of analysers also ua#s the mobile analyser
ECOPROBE 5 [27], which was used for analysis ofdaimeosphere in the present
work. A large advantage of these instruments casdes in the fact that the
sample is sucked directly into the cell volume, rettee measurement takes place,
and no additional special equipment for collectang concentrating of analysed
substance is needed.

The aim of this work was to calibrate the portamalyser ECOPROBE 5
by means of gas chromatography and then monitotacanation of the
atmosphere with VOC from fuels for motor vehicles.

Experimental

Refinery Products Used. Preparation of Gaseousuvist

The portable VOC analyser was calibrated using gidadard gaseous mixtures
of air with the following types of petrol: Natur@b, Natural 98, Special 91
(Paramo, Pardubice, the Czech Republic), Special(@d1V Refining, Wien,

Austria), and Shell V-Power Racing (Shell Chenscalamburg, Germany), and
also a mixture of air with Diesel fuel (Slovnaftyaislava, Slovakia). The
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mixtures were prepared by addition of a defined amhof the liquid fuel into a
gas-tight bag (Linde Gas, Praque, the Czech Rapukliose inner surface was
covered with aluminium foil. The addition was cadiout by means of a 5Q0-
hypodermic syringe (Hamilton), whereupon a defimeldime of air was pumped
into the bag by means of membrane pump M 401. Tixture obtained was
heated for a short time period and then left to bg@mize at room temperature
((25 % 2) °C). Formation of homogeneous mixture wlascked by means of gas
chromatography: if homogeneous, the gaseous sajapka constant response,
expressed by the height of the representative peakinating in the sample;
subsequently, the concentration of the componestdetermined by the same
method. The standard serving for quantificatiommfnown petrol samples was
the gaseous sample prepared by addindi§uid substance into a gas-tight glass
container of defined volume, which was closed byanseof silicone septum.
Perfect vaporization of the liquid phase was ergsbyeshort heating with hot air.
The concentration of this mixture was determinecatdigulation. In the case of
preparation of standards of volatile hydrocarbaonsfDiesel fuel, which is a
varied mixture of substances with boiling pointthia range of 180-370 °C, it was
not possible to calculate the concentration orodses of the whole amount of the
liquid sample added, because less volatile comgenmemain in liquid phase at
room temperature or slightly above. The contenoddtile components in Diesel
fuel (hereinafter TSN) was determined experimentallthe following way: an
open glass vessel was charged with g0Miesel fuel having the density of
0.8299 g/cry whereupon the vessel was kept at the temperat@®-85 °C, and
the decrease in the mass of liquid phase was detednby weighing at regular
time intervals. Figure 1 shows the time dependemicéhe mass decrease
determined in three repeated experiments.

100 5

90 5

" W

70 3 e

60 3 |
E /

50 3 *

40 3

Decrease [%]

30

10?
0

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105
Time [min]
4 Measurement 1 B Measurement2 & Measurement 3

Fig. 1 Time dependence of mass decrease of Diedaifthe temperature of 80-85 °C
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From Fig. 1 it is obvious, that in the 15-min périoom the beginning of
heating the decrease in volatile components isidereble, about 50 % TSN
being released. The residual mass is stabilized eft 100 min. Then the whole
decrease in volatile components reaches 80 % afitined amount of Diesel fuel.
These findings were used in preparation of staredadd calculation of
concentrations of gaseous components of Diese] fueich then served for
guantitative evaluation of both the model and umkm@aseous mixtures by
means of gas chromatography.

Instruments and Apparatus Used

The field analyses of gaseous mixtures of air watlatile crude oil products were
performed with the portable analyser ECOPROBE 5 [®8amics, Prague)

equipped with IR detector. The scheme of this umetint is presented in Fig. 2.
The detector contains a source of IR radiation,seh@ys are directed into the
through-flow cell, where the IR radiation is abssntbin accordance with the
absorption bands of the given components. The rengaiadiation passes through
four optical filters and reaches four sensors. &Hilgers transmit only specific

wavelengths of the radiation characteristic of oarldioxide, methane and
hydrocarbons. The fourth sensor and its optic&ifhave reference function. The
measuring range of the indication sensors lieserrange of 0-500,000 ppm with
the detection limit of 50 ppm. The sensor providimigrmation about the total

content of hydrocarbons has been calibrated fohamet by the manufacturer.

Three selective optical filters and
one for reference de

" i " ”\“
Radiation [

source ‘ .
h\i‘ |
",

0

Gas outlet

Fig. 2 Scheme of IR detector in portable analyseDEROBE 5

The concentrations of model gaseous mixtures ofwdin crude oil
hydrocarbons were also determined by means of lgesnatography using a
Chrom 5 apparatus equipped with a flame-ionizatiletector (Laboratorni
piistroje, Prague). Argon was used as carrier ggmaragons were performed on
packed column (DC 200). For analysis of petrolstémeperature of injector was
160 °C, temperature of oven was 150 °C and temyeraf detection was 120 °C.
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Analysis of Diesel Fuel was performed at the terapee of injector 180 °C,
temperature of oven 180 °C and temperature of tletet50 °C.

Results and Discussion
Calibration of Analyser ECOPROBE 5 for Gaseous Mgt of Motor Fuels

Since the IR detector channel that measures takcimtent of hydrocarbons had
been calibrated with methane by the manufactutewais necessary before
practical measurements to calibrate this sensbaravgal mixture of hydrocarbons
which are to be monitored in the field measuremeértierefore, the calibration
curves were determined for both petrol and volatilbstances present in Diesel
fuel in order to represent the dependence of vagdumaded by ECOPROBE 5 in
ppm regime upon the real concentration of analygzdatance in mg ™ In the
cases of the petrol types Natural 95, Natural p&ctal 91, Special 100 and Shell
V-Power Racing, the gaseous mixtures of variougentrations of hydrocarbons
were prepared by addition of 2Q0liquid substances into a bag which contained
a small amount of pure air. After subsequent sheating, air was added into the
bag, and the mixture was left to homogenize fareool of 5 min, the temperature
being adjusted at (25 * 2) °C. The mixture prepavad analysed quantitatively
by means of gas chromatography, whereupon thedratgrt was analyzed with
the ECOPROBE 5 apparatus. Further gaseous mixuesprepared by diluting
the gas in the bag with pure air, and then theyeveeralyzed by both above-
mentioned methods. Plotting of the dependence lestvike response of IR
detector in ppm regime and the real concentratipetol in the gaseous mixture
provided the calibration curves given in Fig. 3.

Figure 3 shows that there are only small differermstween the individual
regression curves; these differences may be derperimental error of the two
analytical methods adopted. Therefore, it was ae&tid create a single calibration
curve taking into account all the experimental poand apply it to evaluation of
concentrations of petrol vapours of all the petypkes examined. The equation of
this summary calibration curve reads as follows

y = 0.3767x 124 R? = 0.975

wherey stands for the IR detector response presentingidtad content of
hydrocarbons in ppm units on the basis of the natufer’s calibration using
methanex is the real concentration of petrol in mg*mndR is the regression
coefficient.

In order to verify correctness of the above-merdgtaquation, a series of
model gaseous samples of individual sorts of p&tes prepared; also prepared
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Fig. 3 Calibration dependence between values oltdimmen ECOPROBE 5 in ppm
units and real concentration of petrol vapours g units

was a mixture of Natural 95 and Special 91 in #imrof 94.2 : 5.8 chosen on the
basis of statistical data about consumption ofgbatrthe first half of 2007 [28].
First, their concentration was determined by mediggs chromatography in the
range of 3 051-13 578 mg fand then by means of the portable analyser giving
the readings in ppm units (calibrated with metharitbg later data were
transformed into real concentrations of petrol i mr units using the above-
given calibration equation. The results are presgbimt Table I, where it can be
seen that the concentrations determined by meaihe @nalyser ECOPROBE 5
differ from those obtained by means of gas chrografohy by less than 10 rel.
percent, which can be considered as acceptablasiauggalysis.

The model gaseous mixtures of air with volatile poments of Diesel fuel
to be analyzed with ECOPROBE 5 were prepared byngddarious amounts
(100-300 ul) of Diesel fuel into a bag containingcertain volume of air,
whereupon the volume of bag was made up with anceSthe formation of
equilibrium concentration of volatile components vsry lengthy at room
temperature, the actually formed mixtures wereyaeal by both methods: always
0.5 ml was withdrawn from the sample sucked byahalyzer, and this aliquot
was submitted to gas chromatography. The graphemdrd produced by the
analyzer (see Fig. 4) shows that the gaseous mikias a constant composition
throughout the period of measurements (tens ofrsijo Plotting of the data
obtained from ECOPROBE 5 against the real TSN amnagons [mg nY]
obtained from gas chromatography gave the caldmmaturve whose equation
reads as follows
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Tablel Comparison of results of petrol vapour anmtcations obtained from gas
chromatography with those measured by means ofyssraECOPROBE 5 and
transformed using above given regression equation

Petrol sort Sample No. Concentration Concentration Error
determined by  determined by %
means of GC means of analyzer

mg 3 mg
1 9280 8791 -5.28
Natural 95 2 6992 6683 -4.41
3 3051 2989 -2.03
1 7756 8362 7.81
Natural 98 2 5654 6103 7.93
3 4132 4296 3.96
1 8830 8146 —7.74
Special 91 2 7811 7172 -8.18
3 5604 5635 0.56
1 9840 10699 8.73
Special 100 2 7741 7908 2.15
3 5183 5478 5.70
1 13578 13197 -2.81
Shell V-Power 2 8147 7802 424
racing
3 5356 4945 —7.68

Note: Results are calculated from three repeatatyses
y = 3.348x 0716 R? = 0.960

where y stands for the IR detector response giving thal tobntent of
hydrocarbons in ppm on the basis of the manufacsuralibration using methane,
x is the real concentration of TSN in mg®m

This relationship enables transformation of thelymes ECOPROBE 5
readings into correct estimation of contaminatibthe atmosphere with volatile
components of Diesel fuel, which can be seen imdhelts presented in Table II.
The table shows that the results obtained from BRQBE 5 and the above-given
calibration equation differ from those obtainedrgas chromatography by less
than 12 rel. percent, which can be consideredfaat@y in gas analysis.
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Table I Comparison of concentrations of volatilengmnents of Diesel fuel determined by
means of gas chromatography with those obtained #E€OPROBE 5 and above
given calibration equation

Sample No. Concentration Concentration Error
determined by determined by means %
means of GC of analyzer

mg 3 mg n13

1 7124 6712 -5.79

2 3979 3502 -11.99

3 2842 3021 6.31

4 3032 2915 -3.84

5 2577 2299 -10.79

Note: Results are calculated from three repeatatyses
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Practical Applications

After the analyser ECOPROBE 5 had been calibrateds used for monitoring
of the volatile components escaping from motorduphrticularly during their
pumping into tanks of cars. The samples were deltkat the distance of ca 10 cm
from the tank opening. The data obtained were aateally stored into the
memory, whereupon the analyser ECOPROBE 5 was (esetized) and thus
ready for next measurements.

Table lll Results of analyses in practical applicatf analyser ECOPROBE 5 during operation
of petrol station

Measurement Site of sample  Atmospheric Temperature Cealibr eq,
No. collecting pressure °C mg nT3
kPa
1 Background of 97.57424 25.77 Below LOD
petrol station
2 b 97.57957 25.21 c
3 a 97.56224 25.55 620
4 a 97.55024 26.00 4457
5 a 97.53691 26.01 8811
6 a 97.55158 26.26 17198
7 a 97.55158 26.34 Below LOD
8 Tank opening 97.67556 20.61 C
9 5 cm from tank 97.68890 20.96 14212
opening
10 a 97.67823 20.82 10744
11 15 cm from 97.67556 20.69 7557
tank opening
12 a 97.53558 26.01 c
13 a 97.54891 26.11 11254

Notes: Samples from 2 to 11 — petrol Natural 95sardples from 12 to 13 — diesel fuel; a — 10
cm from tank opening; b — 10 cm from canister opgnc — values exceed range of calibration
curves; LOD — limit of detection of device used

The concentrations of petrol and Diesel fuel wetaweated from the data

measured in ppm regime and transformed by meahs above-given calibration
equations. The results obtained are presentedhie TH. Since the dispensing
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nozzle of petrol station is equipped with efficiaxhaust of petrol vapours, it
could be presumed that the escaping of volatilstsuizes during pumping the
motor fuel would be negligible. Our measurementsehahown that this
expectation is only fulfilled if the dispensing rzéz is properly inserted into the
car tank opening, which was the case in the measnts No. 3 and No. 7. The
concentrations measured here were minimal. Inther@ases (Nos. 4-6 and 12),
the drivers inserted the dispensing nozzle impigped the contamination values
measured were high. In the measurements Nos.ad12, the concentration
values are not given because the IR detector regperceeded the range of
calibration curve. The table also shows that dufiligg of motor fuel into a 5-
liter canister (measurement No. 2), when the awealygas was sucked at the
distance of 10 cm from the canister opening, thewarhof escaping vapours of
Natural 95 was so high that it exceeded the meagurange of analyser
ECOPROBE 5. The reason was probably in the fattllegpumping of motor fuel
was not continuous, and the dispensing nozzle didintightly in the canister
opening. In this case the exhausting of vapoursalaest inefficient.

The measurements Nos. 8-11 simulated the situatlen the car tank
opening remains open for a certain period of tiamgl the volatile hydrocarbons
escape into the atmosphere. The analyser analgsgaes taken directly at the car
tank opening and at the distances of 5, 10, andmifrom it. The IR detector
responses and therefrom subsequently evaluate@mwatons decreased with
increasing distance, which confirmed the fact thatresults measured strongly
depend upon the choice of site for collecting thagles.

The measuring instrument ECOPROBE 5 was succegsdpiblied to
practical analyses of the atmosphere at petrabss&atOn the basis of preceding
calibration of the analyser, it was possible tced®aine real concentrations of
refinery products in gaseous samples.

Conclusion

Mobile analytical techniques enable not only chegkiof quality of the
environment, but they also can fulfil preventivelkis and/or help operationally
deal with ecological accidents. Their applicatieguires serious attention to be
given to the selectivity of measurements and ctmess of the results obtained.
One of possible ways of calibration is describeavabit uses a real mixture and
can be performed in advance and used if needed.
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Thearticle discusses selected aspects of attractiveness of a company acting inthe
capacity of an employer. The company attractivenessis deter mined by corporate
culture, which defines the specific nature of each company and its activities. The
basic element of corporate culture is corporate strategy; some theories view
corporate culture as an effective instrument of strategic management. The
attractiveness of a company as an employer is further affected by a number of
factors from the area of the human resources management strategy (e.g. the
process of recruiting and selecting employees, employee stimulation methods,
company educational system, opportunity for teamwork, level of communication
in a company, health and safety at work) and the utilization of voluntary
Instruments (activities), which are used by a company to declare its
environmentally friendly approach and respect of sustainable development
principlesin the course of its business activities. Thisarticle also includes basic
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results of research performed in companies, whighraembers of the Czech
Association of Cleaning Stations (CACS).

I ntroduction

High-quality human capital is very valuable and artpnt for each company and
its success. It can be utilized by a company tateréghe very important
competitive advantage on the market. Companiesidhmay a great deal of
attention to their existing as well as potentialpéoyees. To acquire new and
retain existing key employees, a company musttbactitze for them. It generally
applies that not only companies choose their eng@sput employees also choose
companies, for which they are going to work. Natyraapplicants are
considerably disadvantaged during the periods ghdr unemployment and
economic crisis; however, if a company comes urnterimpression of an
immediate advantage, it will suffer from this iretfuture.

The objective of this article is to identify andsdiiss selected aspects
concerning attractiveness of a company as an emplBgtential employees select
their employer based on the perception of such @yeplon the outside, the way
it presents itself, the references of existing &muner employees, etc. The
attractiveness of an employer is assessed accotdicgrtain criteria, which
include, for example, stimulation and remuneratioethod of employees,
possibility of career growth, approach of a compangafety at work, promotion
of teamwork, and many others. Undoubtedly, these i@clude an overall level
of corporate culture. It is obvious that there aegtain elements within the
structure of corporate culture which are easilyggatble (the most noticeable are
artifacts, less noticeable are values and posittbascompany) on the outside of
the company (i.e. by potential applicants as watd such elements may play a
crucial role when assessing attractiveness of gpaagnas an employer. If an
employee takes the first job in spite of the fawttthe company is not too
attractive for such employee (e.g. due to the tiaat no other job opportunity
arose), we can hardly assume that he/she wouldrstag company longer than
absolutely necessary. A company with “unhealthy&lef corporate culture will
sooner or later lose its employees. The article atsludes basic results of
research relating to attractiveness of a compangnasmployer performed in
companies, which are members of the Czech Assoniati Cleaning Stations
(CACS).
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Selected Aspects Concerning Attractiveness of Company as Employer

The significant element affecting the attractivenefsa company as an employer
Is, without any doubtorporate cultureThe company management should realize
that the company actually competes with other epgykon the labor market for
the sympathy of employees (both existing and p@Brand that the level of
corporate culture may represent a significant athge) which could ensure that
the company wins over a high-quality employee. Widlgard to existing
employees, the company should manage and develpprate culture in a manner
which would result in a satisfied and loyal empley every single working
position.

LukaSova [1] states that the impact of corporatiioel within a company
IS not isolated as it interacts with other subsystewhich mainly include
corporate strategy and organizational structure The present turbulent
environment often requires companies to condugfiexible manner and to have
flexible strategies in order to flexibly react toamges in the environment and to
foresee or even actively create such changes. dlagan of corporate culture,
strategy, and environment may be described asisl(see Fig. 1).

Environment

Fig. 1 Relation of strategy, culture, and environtrjéh

Itis clear that corporate culture affects not dhiyformation of the strategy
itself, but also the content and implementatiomab€& Dytrt [2] states that the
higher correspondence of corporate culture andtselecorporate strategy, the
better results a company may achieve. However rdicgpto Lukasova [1], an
absolute identity is not suitable, because cedagree of conflict creates room
for the formation of new strategies. On the othand it is obvious that if a
company has strong corporate culture, which iscoosistent with the selected
strategy, it would be very difficult for such conmyato achieve its strategic goals.
It is necessary to understand that there is a riytdatermining relationship
between strategy and corporate culture. The coméntulture affects the
formation, content, and execution of strategy;dbetent of strategy leads to the
formation of certain type of culture.

Specialized literature more and more presents anaspthat thehuman
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resourcesnanagement strategy is a key element for compasuesess. Livian
and Prazska [3] mention three models of the hureaources management:

® The first model, which had dominated for a long d@jnemphasizes the
management instruments. In this situation, the lureaources management
relies on rational decision-making, which is endurg general directors and
by the company’s economic strategy. This model masly applied to the
management of socialist enterprises. Howevernéessary to point out that
it still, in a way, persists in the management ahmnewly formed companies
in the post-communist countries.

® The second model focuses on negotiation and deemgking of managers
and seeks compromises between social and econoais. g his model was
being developed in 1970s in North-American and Baam companies. With
regard to the Czech Republic, it is possible to tltenTomas Béa, who
applied this model in his company in Zlin in 1930s.

e Finally, the third model respects the fact therg lmavarious contradictions
and tensions in respect of economic, social, ameamugoals.

According to Styblo [4], the planning of human resies ensures the right
people in the right place within an organizatidmerefore, the content of the
human resources strategy should comprise the follpareas:

® Selection process;

® Education of employees;

® Motivation and stimulation of employees, with an pdrasis on their
development;

Teamwork;

Communication;

® Health and safety of employees at work.

Urban [5] provides the following rules for healthgrporate culture: a
company should operate as a team, should prom&e opmmunication, and
should create strong motivation and organizatiadahtity. Therefore, the
company should focus on the management of suck areader to have satisfied
and loyal employees, who are an essential preniseadthy corporate culture;
this naturally results in higher value for custosdt is clear that in the case a
company wishes to have healthy corporate cultung;iwis one of the pillars of
a company'’s success, it must sufficiently focusrmmanagement of individual
areas of the human resources management strategyrding to Bednidkova [6],
it is likely that an unsatisfied employee will fiha“lead” to an unsatisfied
customer. In the case a customer meets an emadyioegative employee in any
link of the supply chain, we can hardly assumedhstomer will receive the
expected value. This can frustrate all efforts obmpany.
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Armstrong [7] states that the general goalacfjuiring and selecting
employeeshould be to recruit such number and such quaflgynployees, which
are desired for a satisfactory fulfillment of thengany’'s need for human
resources, all this while expending minimum costs.

According to Styblo [4], it is first necessary tdentify the necessary
capabilities for a correct selection of employeesmpanies should select
employees according to their attitude and thenraaeg to their skills, because
individual’s conformity with the values and cultuw&an organization is crucial
— i.e. the so-called “psychological contract” beéwean individual and a
company. In the case a company correctly orgar@ndsprepares the employee
selection process, it can find out what an apptieapects from his/her future job
and what he/she intends to offer to his/her empldy@thermore, this will assist
the company in revealing the harmony/disharmonwbéen the views of an
employee and the corporate culture. Thorough selecprocess may be
demanding in respect of time and financial resaurétowever, if the risk of
wrong selection is high, such resources are neigessa

Stachova [8] states that the data necessary faetbetion of employees are
mainly collected with the use of psychological noeth (e.g. graphology analysis
of an applicant’s written application, analysi®@/her report card, analysis of the
former employer’s evaluation etc.) and psycho-doagic methods (e.g. sensory,
personal and/or kinetic tests).

Crucial part of the employee selection processnisngerview with an
applicant. The company management should beanid that this primary contact
plays an important role not only for the employart especially for a potential
employee. For this reason, the interview shoule tplkace within a pleasant
environment, positive atmosphere, and on a prajaasilevel. According to
Bednaikova [6], the right employee selection processasgnts the first step in
preventing undesired fluctuation.

The key objective oéducation of employees for a company to increase
its human capital in value as it is a company’stmakiable asset. It is necessary
to realize that company education is one of theleysg benefits, because
education results in the fulfillment of the needsboth the company and its
employees, as the satisfaction and competitivesfesaployees increase both on
the intra-company and external labor market. Acewydo Bedn#ékova [9], the
development of employees is not just one of marm$mf employee care. Today,
it also takes on the role of information/knowledgeator and provider of dynamic
level of education. In order to create, manage agdindate knowledge where it can
be applied in the best possible manner, it is rszaggt0 establish such corporate
culture, which is based on information sharing patmanent learning.

The principal condition for success and effectigd@rmance of a company
IS, without any doubt, qualified and educated t@gmagement (as a source of the
company’s competitive advantage), which promotascational system of all
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employees based on their capabilities. For thisaeasome companies invest
considerable resources in the area. According ®@dkmva [6], the success of
companies depends on their ability to convert aeguknowledge, skills and
experience of staff into competitive products aav€es. The situation in some
Czech companies in the area of employee educaionatisatisfactory.

If companies ask the highest possible performamee their employees, it
IS necessary to pay a great deal of attention ¢ontlbst suitable methods of
employee stimulatiomsing such tools, which will result in the desinedtivation.
Only highly motivated employees will identify witbmpany goals and will be
willing to adapt their personal goals to them. Acling to Armstrong [7], the
motivation theory explains why people behave irtaesrmanner at work, why
they make specific efforts. Herzka [10] states thast negative causes, which are
reflected in the work performance, are related ttivation. The causes of
behavior of employees represent a difficult issu@ch requires more and more
attention of both economists and psychologists.

Stachova [8] provides the following diagram of thetivation process (see
Fig. 2).

———” 1. Motive |
Affects Invokes
3. Fulfillment of a goal 2. Goal-oriented
Y behavior
Brings |

Fig. 2 Motivation process model [8]

The stimulation process is much more difficult tim@@nagers of individual
companies sometimes realize. It would be absubdlieve that a single approach
to stimulation will suit all employees. AccordingkKhelerova [11], for example,
salary tends to be less important for higher apchtanagement. They prefer the
possibility for self-fulfillment, achievement of stess, career, and job content. It
IS not that salary is unimportant; however, reléwvamuneration is implied for
higher positions. Specialized literature offers esal theories dealing with
motivation, such as Herzberg's theory, Maslow’'sotigetheory of justices, and
many others.

According to Bedndkova [6], effective stimuli for other categoriesea
communication and overall awareness of employeeduation of employees’
complex performance, education, working relatianovision of corresponding
working conditions (e.g. health and safety at wageptable working hours,
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etc.). HyrSlova and Bedtiiova [12] state that approach, form of communarati
applied management style, and the time and effertamagement and personnel
specialists dedicated to other employees of a caynpall reflect in their
motivation and overall performance.

To establish healthy (or rather ideal) corporatéuce in a company, the
company employees must operate dsamn The presumption of this system
functioning is that team members trust each othugrport each other, and together
strive to achieve company goals. Individual empésyeust understand their role
within the company. Achievement of the situationwhich a company operates,
Is first and foremost the task of its managememtokding to Urban [5], team
organization and utilization of teams have latedgi more and more common.
However, a group of people does not always behseetaam, even though it is
labeled as one.

Implementation of teamwork makes sense if it cargiase the performance
of employees working individually, decrease camtsglerate communication and
make it more effective, improve decision-making étppropriately introduced
teamwork may serve as atool for decreasing woddgacreasing entrepreneurial
thinking, and work devotion and satisfaction of éogpes themselves.

A team represents a certain group of people, wisiébrmed deliberately
for fulfilling certain goal, usually for a specifmeriod of time. However, even a
permanent operation of teams within a company isamoexception. Team
members are appointed irrespectively of their pasitvithin a company and
should have an equal position in a team. Team merdre responsible for
contributing to the achievement of set goals onotss of their knowledge and
skills.

Company communicatioplays an irreplaceable role in forming the
standpoints of employees in respect of a compaagnpg@any communication is
mainly used as a tool, which can be utilized by aggns to affect work positions,
activity, and behavior of employees with the usehefir power and authority,
appropriately applied management style, effectivthmds of stimulation, and
remuneration. The level of company communicatiomased on the level of
corporate culture. According to Urban [5], healtioyporate culture presupposes
open communication, timely and constructive resofudf any conflicts, listening
to others, focusing on the subject matter and ideatson their originator) and
willingness to compromise. The author views therethf employees to cooperate
rather than compete as a display of healthy comeation. It is very important for
the healthy communication to exist not only amompeyees on the same level
but also among superiors and inferiors [6].

According to Armstrong [7], two-way communicati@mainly necessary
so that the management could continuously informleyees about individual
areas of corporate policy and company plans rajatnsuch employees, and
employees could immediately share their opiniotetiregy to the intentions and
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measures of the management. The intra-company caioation strategy should
be based on the analysis of what the managemerts wasay, what employees
want to hear, and problems existing in the couffspraviding and receiving
information. Such analyses may be used to identtyjch systems are to be
formed and what educational programs are necekgahese systems to operate.
According to Armstrong [7], company communicatigatems include electronic,
written (company magazines, newspapers, bulletots;e boards, etc.) and verbal
(meetings, group briefings, etc.) systems.

Thehealth and safety at wogdolicies and programs are aimed at protecting
employees and other individuals affected by thegaomg’'s production/operations
from the danger related to their work or their asstton with the company. The
health at work programs deal with prevention oflthredamage due to working
conditions. According to Armstrong [7], it is nesasy to achieve the highest
possible level of health and safety at a workplaeeause elimination or at least
minimization of health and safety risks represemtmoral as well as legal
obligation of employers. In the case the top mameyg wants to prove it
addresses the protection of company’s employessriecessary to prepare a
written health and safety at work policy. Furthereja must ensure all employees
are aware of such policy — i.e. it must communiciatevell. Such policy
comprises [7]:

1. Declaration of objective;
2. Definition of means utilized to execute the givdjectives;
3. Rules applicable to all employees.

The company’s fulfilment of values and goals irstarea is examined by
the health and safety at work audit.

Finally, the attractiveness of a company as an eyeplmay be affected by
aninvolvemenbdf a company in variougluntary activities (programs)imed at
emphasizing the corporate social responsibilitg ef. [13]). This includes, for
example, implementation and utilization of qualilganagement systems,
environmental management systems, or the managayseims of health and
safety at work. Companies also take part in theo@uaite Social Responsibility
initiative (or the Responsible Care program). Tigtowhe participation in the
aforementioned programs and initiative