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VHP using method of decontamination combines guarantee of effective 
disinfection and low reactivity relative to materials used to construct objects 
submitted to the process. The method can be used for sensitive devices such as 
electronic, measuring, optical, optoelectronic, medical equipment or other devic-
es which might be destructed when using liquid disinfectants. 

Vaporous hydrogen peroxide have significantly increased selective co n-
tamination removal ability comparing to aqueous solutions of  H2O2.  It shows a 
wide board of activity against viruses, bacteria, fungi and spores. The research 
results also show VHP efficiency against parvoviruses, nematode eggs, path o-
gens included in food and chemical weapons. 

The phases of processes are supervised and managed by system operators. 
Space dedicated to decontamination is cleaned and dehumidificated. Afterwards, 
the VHP is let into until reaching the biocidal concetration. During biodeconta m-
ination phase the system maintains hydrogen peroxide in dry gas form. In the 
proper decontamination phase the hydrogen peroxide, in the space, is continuou s-

o-
gen peroxide concetration is maintained below critical condensation point. 

During the aeration phase, the VHP introduction is suspended, gas is re-
moved by the generator until a safe concentration is reached. The cycle duration 
depends on humidity, volume and content of decontaminated space. For example 

in research laboratory (volume about 162m3) with the presence ofparvoviruses 
disinfection cycle, the duration was below 4 hours while the decontamination of 
clean room with cubature of 65m3 2,5 hour. Generally for 100m3 room the pro-
cess lasts about 5 hours. 

The VHP method is safe, efficient and comparable for the so far used d e-
contamination techniques of the rooms as well as for the product sterilization. 
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Evaluation of possibilities of using the system in rescue operations: 
 

Advantages: 
 System mobility; 
 High effectivity of  VHP as a disinfectant;  
 Ability to decontaminate of devices, protective clothing and equipment;  
 System during operation is maintenance-free; 
 Ability of using the system for external needs through insertion it in the 

space, room; 
 Easy availability of supplies (ammonia, hydrogen peroxide). 

 
Disadvantages: 

 Impossible for people and animal decontamination using VHP;  
 Restrictions of using the method in case of chemical contamination.  
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Picture 1. Schem of decontamination  
stem 

Picture 2. Mobile decontamination 
system 
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The Raman spectroscopy is one of many methods used to identification 

unknown substances, their amount and presence of appropriate groups of atoms 
in the tested molecule. Due to this method we can predict chemical activity of a 
given substance and how a chemical reaction will procced. This method can be 
used to detect and analysc chemical compounds occurring in all of state s of ag-
gregation, as a solid, liquid and gas form.

The Raman spectroscopy is based on analysis of changes between rot ation 
and osculation levels of molecules. It consists in the exposure of samples to light 
from visible range, ultraviolet and infrared, which results in excitation of rotation 
and oscilation of a given molecule. The influence of electromagnetic waves or a 
given molecule is followed by diffusion of falling light. Most of  diffused ph o-
tons have the same frequency as falling radiation so they ha ve the same energy. 
This phenomen is called Rayleigh scattering. Some of photons are prone to in e-
lastic, so they have frequency different than falling radiation and different energy 
(The Raman scattering). 

The Raman spectrum consist of three basic radiatio n band: the Rayleigh 
band, occurring if the wave length is the same as the length of induce wave, the 
Stokes band, occurring with lower frequency but bigger length wave and the anti-
Stokes band, in higher frequency but  smaller wave length (Picture 1).[1] 

 

 
 

Picture 1. Raman spectra scheme 
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In fire brigade there are a lot of devices which use Raman spectroscopy. One of 
them is FirstDefender RM and FirstDefender RMX made by Thermo Scientific. 

The operation of this device consists of  scanning a sample wits laser of appro-
priate wave lengts. Next distracted light is colled by analyzer, processed and routed to 
detector. The measurement of intensity of light of the collected waves length takes place 
in the detector. The spectrum of a tested substance is made with the use of a proper pro-
gramme. The next step is comparison of the spectrum wits the base of 11 thousand 
spectra stored in this device. After receiving the compatibility of the two spectra the 
machine indicates that the positive result of the comparison and the presence of the 
compound in the sample (Picture 2). 
 

 
Picture 2. Acetone range located in collection and received for checked co mpound 
 

Advantages: 
 short analysis time, no calibration and reagents  
 the possibilityof use of the samples in aqueous solutions  
 the ability to analyze through glass and plastic and  lack of neces-

sity to use special measurevessels measuring 
 non-invasive method 
 direct measurement 

Disadvantages: 
 the presence of background fluorescence 
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INFULENCE OF SOIL SUBSTRATE ON THE EFFECTS OF RELATED 
THREATS TO SPREAD OF PETROLEUM LIQUIDS 
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The Main School of Fire Service, Warsaw, Poland 
 

The principal objective of this paper is to demonstrate the permeability of 
selected natural soil samples by heating oil and compare effectiveness of the per-
meability to different types of soils. As an experimental environment were used 
five types of specimen: soil samples collected from the orchard, forest, cropland 
sown with grain in September, space of two of cultivated field s: one with a high 
content of organic matter, the second of dim content of organic ma tter. 

Officers of the Sate Fire Service in carrying services are prepared to counteract 
the effects of failures and disasters which result in release of petroleum substan ces. 
Most often released into the environment products are: petrol, fuel oils and explo itation 
liquids. However crude oil is the most common material spills of large size bearing 
disastrous consequences. Petroleum are poorly soluble in water as a substance lighter 
than the spread in the form of a weak solution of its surface. When contamination pen-
etrated into the soil and groundwater fills the pores as a result of gravity moves t o-
wards the mirror of ground water. In the case of a saturation zone in the form of a film 
on the surface and in the dissolved form is moved in the flow direction of water.[1]The 
oil spreads very quickly on the surface of the water thereby preventing access of oxy-
gen, causing the destruction of biological life and inhibition of biodeg radation. Re-
leased into the environment oil products can also be a source of pollution of land, su r-
face water and groundwater, and air and endanger the health and even the life of the 
population. The impact of this spill on the environment is especially dangerous.[3] 

The rate of see page of oil depends on the following factors[2]: 
 Type of soil 
 Grain size distribution 
 Porosity 
 Hydrophilicity 
 Hydrophobicity 
 Temperature 

 

 
 

Fig. 1. Measuring procedure in sequence: Sticking PVC pipes in the ground, 
sampling, pouring oil through the sample, the analysis of soil samples. 

 

In this article I wanted to show the impact of using a similar type of soil 
for speed and permeability effects caused by oil spills. 
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