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TO THE QUESTION OF THE USE OF SOLAR ENERGY 
IN THE LABORATORY PRACTICE IN PHYSICS 

One of the most promising methods of generating clean electricity is recognized 
as a way to photovoltaic conversion of solar radiation. The Republic of Belarus on 
the amount of light energy incident on the unit area is roughly on par with Germa-
ny, Japan, Canada, the countries where one of the priority areas of energy produc-
tion in the 21st century is photovoltaics (PV-Industry). 

Therefore, the inclusion in the laboratory practical works on physics by the 
method of photovoltaic power generation is of particular importance. We have de-
veloped laboratory work to study physical and technical characteristics, the time 
dependences of the number of converted solar energy into electrical energy and 
other parameters of a photovoltaic installation on the basis of available ISEI nine 
solar panels with total capacity of 1080 watts. 

Performing students of laboratory work demonstrates not only the work of solar 
power, but also require many calculations at the same time. In addition, solar panels 
will be used to illuminate teaching laboratories. Given the low solar activity at the 
latitude of the city used a hybrid scheme. In the absence of the necessary solar ac-
tivity and the full charge batteries this circuit connects the power end users to the 
static electric power line. 

For the calculation and assignment of power settings used microcomputer 
«Raspberry Pi» with a power consumption of 1 watt, which manages the electricity 
distribution process and allows you to take the system performance and ongoing 
monitoring. This will assess the state of work, power consumption, temperature in-
dicator, the degree of charging and discharging. 

Use for lighting educational laboratories LEDs enables to assess their energy ef-
ficiency relative to other light sources and analyze the comparative characteristics 
such as durability, resource strength, shock and vibration resistance, operating volt-
age, environmental and fire safety. 
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PRETREATMENT OF BIOMASS  
AS METHOD OF INCREASING BIOGAS OUTPUT 

One of the ways to increase the efficiency of biogas technology is the biogas 
yield improvement. It is known that agricultural substrates (for example maze silage 
and wheat straw) are widely used for biogas production as main or additive sub-
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strate. In this type of substrates the main source of the biogas formation are starch, 
cellulose and hemicellulose decomposition products. While starch degraded quite 
easily under standard fermentation conditions, cellulose and hemicellulose are prac-
tically not decomposed under normal conditions, thereby substantially reducing the 
economic feasibility of using such types of biomaterials. Therefore, the aim of the 
present study was to analyze the methods of pre-treatment of various types of bio-
mass to achieve the destruction of its cellular integrity. It was found that the main 
reasons that do not allow microorganisms to break down the biomass structure are: 

1) the crystal structure of the substrate; 
2) low contact surface area between the substrate and the microorganisms; 
3) the content of chemicals in the substrate which have an inhibitory effect on 

the microorganisms; 
4) substrates during fermentation constitute a floating layer or foam; 
5) substrates do not meet sanitary and epidemic rules and can’t be used in their 

raw form. 
Analyzed pre-treatment methods: 
• Mechanical pretreatment. This kind of pretreatment is carried out with mills 

and shredders to squeeze or cut substrate into smaller parts for increasing contact 
surface area. Such procedure increases biogas yield to 15–25%, depending on the 
substrate and different method details. 

• Chemical pretreatment uses a range of different acids and bases under differ-
ent conditions to break down some bonds between lignin and hemicellulose, to sol-
ubilize lignin fraction and so on. Typical chemical pretreatment are alkali 
pretreatment, acid pretreatment and oxidative pretreatment. It can increase biogas 
yield up to 20%. 

• Biological pretreatment. It can be two-stage digestion pretreatment - hydroly-
sis and acid production are separated from methane production (additional biogas 
yield up to 21%), fungal pretreatment – adding fungi into digester to accelerate di-
gestion and enzyme pretreatment – adding into digester enzymes, that break down 
biomass (additional biogas yield near 10%). 

• Thermal pretreatment is heating substrates to the temperature in the range of 
125 to 190 ⁰C under the pressure of 20 to 30 bar and holding at that temperature for 
up to one hour. Some studies showed that thermal pretreatment increases biogas 
yield to 20 or even 30%. 

• Combined pretreatment – this processes are combination of different pre-
treatment types (steam explosion, extrusion). This is the most effective kind of pre-
treatment, some laboratory tests showed biogas yield increasing up to 70% and 
even more.  

Also there are some pretreatment technologies that are effective for non-
lignocellulosic substrates. For example sometimes animal by-products require hy-
gienisation or sterilization before they will be used for biogas production. Ultra-
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sound treatment can be used as a pretreatment for sewage sludge, but it doesn’t dis-
integrate lignocellulosic material.   

The analysis shows that each of the methods of pretreatment has its advantages 
and disadvantages, therefore optimal and universal method for the all kinds of sub-
strates does not exist, but the pretreatment can significantly increase the biogas 
yield and should be developed and improved in the future.  
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THE DIRECTIONS OF IMPROVING OF INTEGRATION POLICY 
IN ENVIRONMENTAL MANAGEMENT  

IN THE REPUBLIC OF BELARUS 

Different countries have different approaches in solving environmental prob-
lems. In Belarus, the assessment of sustainable development, environmental safety 
and rational use of natural resources is mainly viewed in five directions: forest re-
sources and their use, conservation of biological diversity of species, including pro-
tected areas and biological reserves, energy efficiency, control of industrial 
emissions, greenhouse effect and the destruction of the ozone layer. 

One of the pressing environmental problems in Belarus is rational use of forest 
resources. As you know, the forest in Belarus carries out a number of vital func-
tions. It not only serves as raw material for the wood processing industries, but 
plays an important role in the formation of the atmosphere and climate, ensures the 
preservation of watersheds, soils, and biodiversity of  species. In a broad sense, for-
est is a holistic set of trees and plants, soil, animals, microorganisms and other natu-
ral ingredients that compose the internal relations between each other and 
communicate with the external environment. 

In the process of photosynthesis, forests absorb carbon from the atmosphere and 
convert it into biomass. Conserving this "fuel", forests replace the consumption of 
carbon with the oxygen and give it back to the atmosphere. Besides photosynthesis, 
forest ecosystems emit carbon by decomposing organic matter. The source of the 
decomposition is the vital activity of animals, fungi, bacteria and plants. In the pri-
mary forests the production of oxygen and carbon emissions is very balanced. The-
se forests are holders of the conserved carbon in the form of plant biomass, 
deadwood, litter and soil humus, and this storage by itself can not cause the "green-
house effect." 

Forests are subject to various influences of violation as deforestation and con-
tinuous violent use of forests, fires, outbreaks of pests, soil contamination and wind-
falls. These effects lead to an imbalance, loss of carbon stocks and emissions of 
carbon dioxide into the atmosphere. 
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