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RECYCLING BIODEGRADABLE OILS FOR THE HYDRAULICS 
CIRCUITS AND PROTECTION OF THE ENVIRONMENT 
The paper deals with problems of biodegradable oils produced on a rape-seed basis. 

The oils replace mineral oils heavily disturbing natural ecosystems. Biodegradable oils are 
manufactured as raffinates but the substance of our research is the development of recycled 
products. Recycled products are produced from already used food oils in which refining 
and additivation are carried out. It is demonstrated that oils can be evaluated by methods of 
tribotechnical diagnostics using several parameters (viscosity, acid number, water content), 
however, the only parameter reliably determining its quality and service life is peroxide 
number which is much more better in recycled products than in raffinates. In diagrams, 
changes related to time are given in the peroxide value in sixsamples, data on the mean ti-
me of service life and relative lifetime. 

Keywords: protection of the enviroment, biologically degradable oils, hydraulic cir-
cuits, gearbox, recycling oils, reliability 

Проф. Мирослав РОУСЕК – Ун-т сільського та лісового 
 госп-ва ім. Менделя в Брно, Чеська Республіка 

Зниження впливу на довкілля шляхом повторного використання 
біологічно розщеплюваних олив для гідравлічних систем 
Розглянуто проблеми використання біологічно розщеплюваних олив, виробле-

них з насіння рапсу. Для зменшення негативного впливу на довкілля запропоновано 
заміну мінеральних мастил біологічно розщеплюваними, які виробляються із вико-
ристаних харчових олив. Якість оливи може бути оцінена методом триботехнічної 
діагностики за декількома параметрами (в'язкість, кислотність, вміст води), однак 
визначальним якісним показником оливи є вміст перекису водню. Цей показник є 
вищим у біологічно розщеплюваних оливах, ніж в очищених нафтопродуктах. На ді-
аграмах показано динаміку зміни вмісту перекису водню в біологічно розщеплюва-
них та мінеральних оливах за певний проміжок часу експлуатації. 

Ключові слова: охорона довкілля, біологічно розщеплювана олива, гідравліч-
на система, редуктор, повторне використання олив, надійність. 
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Introduction 
Possibilities of improving the environment conditions and decreasing the le-

vel of its pollution by fillings of gearboxes and hydraulic circuits of forest machines 
through substituting mineral oils by biodegradable oils particularly by rape-seed oils 
(HETG) were dealt with in recent years results being published by ROUSEK (2000). 
Results of service life tests, development of the acid number and viscosity were pub-
lished by HARMS (1998) and effects of biodegradable oils on packing were studied 
by KUČERA (1999). Studies dealing with impacts of waste hydraulic oils on the fo-
rest environment carried out by SKOUPÝ in our Department already for a number of 
years are to be considered to be very important. Complexity of the problems in fo-
rest practice is mentioned by LAUHANEN and KOLPPANEN (2003) in a paper where, 
in addition to generally known findings, conclusions of an experiment are given 
studying the effect of oils on the germination of seed of Scots pine. Germination ca-
pacity is decreased from 95 % to 13-47 % under conditions of oil dispersion at an 
amount of 20 l/ha according to a type (mineral or biodegradable oils) and decreases 
to 0 % at 32 l/ha. The authors point out a need to introduce other parameters evalua-
ting effects on forest organisms because a mere biodegradation does not suffice. 

The paper deals with problems of introducing the biodegradable oils in 
connection with the environment protection. After the analysis of basic chemical, 
physical and technical properties of refined biodegradable oils based on a rape seed 
basis of HETG type possibilities are studied of improving their properties for 
technical purposes, above all their thermooxidation stability. One of the possibiliti-
es to improve the property according to the state programme of a useful, economic 
but above all ecological handling the problem of oil wastes conformable with Law 
№ 125/97 Gaz. on wastes and its novella № 167/98 Gaz. is collection and subseq-
uent recycling of food oils based on rape seed. Particularly deep frying oils which 
were exposed to considerable thermal load in kitchen operations appear to be sui-
table. A basic idea consists in an assumption that through thermal load, considerab-
le amount of double bonds decreased the bonds being the basic source of polymeri-
zation reactions, in other words thermooxidation instability of oil. Such an oil, un-
der conditions of observing other important physical and chemical parameters, can 
be used after recycling as a filling for gearboxes or less loaded hydraulic systems. 
At the same time, in co-operation with SETUZA Olomouc Co., possibilities were 
tested and verified to use recycled oils as an admixture for a raw material charge 
for the production of methylester which is one of the basic components of biodi-
esel fuel of the second generation. Thus, in this threefold use of rape-seed raffinate 
it is possible to see a required conclusion of the rape reproduction cycle from the 
production of rape seed up to combustion in exhaust gases which are much less 
carcinogenic than products of diesel oil combustion. Therefore, it is necessary to 
create a more intensive pressure for introducing biodegradable oils. It is a fact that 
application of rape-seed oil in hydraulic systems is rather problematic and a tempe-
rature range of 40 to 70 °C limits the field of their use. Based on circumstances 
mentioned above conclusions were deduced that from the technical point of view it 
is necessary to direct applications of natural esters (rape-seed oils) to the field of 
using in hydraulic circuits of machines and gearboxes of low load. 
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Ecological aspects of the problems 
Increasing the ecological safety of the operation of wood-processing or fo-

rest machines became (in consequence of the adoption of the Forest Law) one of 
the main problems of the operation of forest machines and equipment. In § 32 de-
aling with forest protection and particularly in a section concerning the responsibi-
lity of an owner to protect the forest against pollutants occurring in the course of 
forest management increased requirements are put to deal with sudden leakage of 
fillings of hydrostatic circuits and gearboxes of machines into the natural environ-
ment. A transition to biodegradable oils mastered in the context of all aspects wo-
uld contribute to strengthen ecological safety of forest operations. 

The following arguments contribute to substituting mineral oils by vegetab-
le oils on the basis of rape-seed triglycerides: 

 the present trend of the development of prices in mineral oils, 
 mineral oils are obtained from natural sources (crude oil) which are, unfortunately, 

non-renewable, 
 crop production as a source of rape seed shows favourable conditions in our geog-

raphical latitudes as well as a support based on experience obtained by many-year 
tradition, 

 through Law No. 289/95 Gaz. on forests, a duty has been enacted to introduce bi-
odegradable oils into forest operations. 
On the ground of economic reasons it is advantageous to tend to biodegra-

dable oils based on rape seed basis. In biodegradable oils produced by traditional 
refining procedures there is a number of problems in the field of technical use. The 
paper deals with methods of their solution. It refers particularly to improving the 
poor thermooxidation stability of raffinates manifesting in the origin of hardenable 
polymer deposits which show a fundamental effect on the loss of the machine mec-
hanism function. A quite original procedure of treatment has been proposed consis-
ting in overheating the rape-seed oil to a high temperature, subsequent removing 
the oil sludge and next treatment including additive addition which markedly 
improve the instability. Thus, in this connection, the use of food oils subject to fo-
od-processing operations is directly offered. 

Good lubricating and viscosity-temperature properties, resistance to corro-
sion (low water content), tolerance to materials of hydraulic circuits, low setting 
temperature, stability of a liquid with a limited creation of sludge and sticky 
substances rank among criteria used for assessing the suitability of fluids for a 
function in hydrostatic mechanisms. 

Biologically easily degradable hydraulic fluid is such a product which is bi-
ologically sufficiently quickly degraded and which is not toxic (both the fluid and 
products of its degradation) for flora and fauna. 

In carbonaceous substances, aerobic and anaerobic processes of degradation 
are known. In aerobic degradation, fatty acids are decomposed by the action of 
oxygen, water and bacteria to water and carbon dioxide a product being both energy 
and biomass. Anaerobic degradation is characterized by the decomposition of fatty 
acids by means of bacteria and water to methane and carbon dioxide and also energy 
and biomass originate. At present, results are known of the decomposition of fluids 
of both plant and synthetic origin which are to be substituted for mineral fluids (Fi-
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gure 1). It refers to fluids based on polyalkyleneglycols and synthetic esters which 
are degradable after a period of 21days, according to a type from 10 to 100 % and 
natural rape-seed oils degradable from 75 to 100 %. As compared with mineral oils 
which are degradable only from 10 to 30 % a promising shift is evident. 
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Figure 1. Biological decomposability according to  CEC–L–33–T 82 

Above all, it is suitable to explain briefly the essence of ecologically favou-
rable properties of biodegradable oils. It refers to substances easily degradable by 
microorganisms. Under the effect of oxygen and microorganisms which exist in 
every normal soil the conversion of oil to biohumus (dead microorganisms) and pro-
ducts of degradation occurs which are water and gases (largely carbon dioxide) in a 
final stage. The rate of decomposition is cardinal in the process. Advantages of easy 
biological degradation of the fluids are thus based on their rapid transformation to 
carbon dioxide, water and biomass after their penetration into soil or water. Due to 
the fact, a rapid decontamination of the affected environment occurs. However, it is 
not a case of leakage of large volumes of the fluids on small areas of soil or water. 

Biodegradation can be defined as a biologically directed reduction of 
complex chemicals (substances of both natural and anthropic origin). In case of a 
total degradation of a chemical to primary mineral components (CO2, N, C, P etc.) 
biodegradation is identical with mineralization. Biodegradation of hydraulic oils is 
nearly exclusively assessed by a test designated as CEC L-33-A-93 from 1995. 
The standard has become part of a direction of the Czech Republic Ministry of the 
Environment No. 15-96. Up to 1995, the standard CEC L-33-T-82 was in operati-
on. The test is carried out in the water solution of oil under the use of a strain of 
bacteria from a cleaning device. 

Material 
It is possible to state that rape is a plant species of the genus Brassica belon-

ging to the family Brassicaceae (Cruciferae). Its scientific name is Brassica napus. 
Various forms where it can occur affect phytogenetic, anatomic and 

morphological properties. For the purpose of a technical use, Brassica napus ole-
ifera is important as a source of oil. Oil is obtained through the multiple extraction 
of seed. The procedure of further processing can be carried out in the following 
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stages: sediment disposal, hydration, neutralization, bleaching and desodorization. 
The objective of raw oil processing is to produce a raffinate which is a basic raw 
material for the production of other products mostly through additives. Keeping the 
quality of the implementation of particular production stages markedly affects the 
raffinate quality. Rape oil ranks among the group of lipids consisting predomi-
nantly from glycerolesters of higher carbonaceous acids molecules of which are 
composed from an alkyl group (CnH2n + 1) and a carboxyl group (COOH). In additi-
on to a glycerolester the natural oil includes free fatty acids, phosphatides and non-
saponifiable components. The glycerolester consists of trivalent alcohols three OH 
groups of which can be esterified to a triglycerol. The process of esterification can 
be depicted as follows: 

alcohol  + acid ==> ester  +  water 
glycerol          fatty acids         triglycerol               H2O  

The rape-seed triglycerol molecule contains more kinds of fatty acids and 
References mentions that the content of oleic acid is 50-66 %, linoleic acid 18-31 % 
and linolenic acid 6-14 % (molecule weight 282 g⋅mol

–1
). Ageing which is manifes-

ted by the increase in free fatty acids can be assessed in the technical rape-seed 
triglycerol by determining the acid number as the acidity of oleic acid. Another prob-
lem is thermooxidation stability which is assessed by means of peroxide number. 

Problems of the attainment of high thermooxidation stability of rape raffi-
nates and the effect of particular factors influencing the stability consists in un-
derstanding the oxidation processes occurring in the oils. Main oxidation processes 
were described by VELÍŠEK (1999). As for his findings, the list of particular possi-
bilities of oxidation but particularly problems of antioxidation factors are necessary 
to be accepted. A fundamental finding deserving attention is a chapter on reactions 
occurring in rape-seed oil raffinates and deep-frying oils. 

Oxidation stability is the capability of oil to resist to the effect of oxygen 
which in relation to environment temperature causes a number of chemical changes 
in the TAG molecule. 

It refers particularly to reactions on a double bond in the chain of fatty acids. 
The higher the degree of unsaturation of fatty acids the more sensitive the acids to 
oxidation. It is the main reason of rape breeding to the low content of linoleic and li-
nolenic acid. A number of substances, e.g. oxygen (particularly of singlet type), he-
at, light, occurrence of metals (particularly Cu, Fe and Mn) and antioxidants (natural 
and synthetic) effects oxidation and antioxidation properties. Of fundamental impor-
tance are the level and quality of refining processes, methods and conditions of sto-
rage (inert atmosphere) etc. The process of ageing vegetable oils can be briefly 
described as a chemical reaction starting with the formation of peroxides (oxidation) 
and hydroperoxides (autooxidation) on a double bond, formation of dimers and 
polymers (polymerization), splitting the ester bonds and formation of free fatty acids 
and partial glycerol esters (esterification), formation of aldehydes, ketones, oxy – 
and hydroxy acids. By virtue of the knowledge of some chemical characteristics it is 
possible to conclude that the oil is liable to the changes. 
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Peroxide number informs on the amount of bound active oxygen (peroxi-
des) on the double bonds. At the beginning of operation it increases, initiation rate 
is small and it is desirable this stage of reaction (induction period) to be as long as 
possible because in this stage the oil is chemically constant. In the stage of advan-
ced degradation a turn occurs which is related to the process of polymerization, 
formation of polymers in a fluid. In the process of polymerization, decrease in do-
uble bonds occurs in the TAG molecule with unsaturated fatty acids. Chain grou-
ping takes place of particular TAG molecules. However, starting the moment oil 
viscosity begins to increase, and iodine number decreases. Polymerization plays a 
crucial role in oil desiccation. 

Acid number increases with the hydrolysis of ester bonds (KOH con-
sumption for buffering free fatty acids). General conclusions that determination of 
iodine or peroxide number is of importance have to result in comparisons of the 
numbers (ROUSEK, 1996). Oleic acid shows about 90 mg I2/100 g, linoleic acid 
181 mg I2/100 g and linolenic acid 273 mg I2/100 g. Iodine number of synthetic es-
ters oxidation stability of which is evaluated as comparable with mineral oils is gi-
ven about 10 mg I2/100 g. It is possible to notice a certain dependence which has to 
be, however, verified experimentally in the course of the service life test. Actually, 
it is possible to suppose that the oil service life is related to small changes in acid 
number, iodine and peroxide number and the higher the peroxide or iodine number 
the higher oxidation stability can be expected (ROUSEK 1996). 

Effects of temperature on the course of peroxide number is based on a fact 
that at higher temperatures peroxide decomposition occurs. The higher the tempe-
rature during oxidation the lower the maximum value of peroxide number. Peroxi-
des of markedly unsaturated fatty acids are decomposed already at a normal tempe-
rature. The more unsaturated the acids the faster decomposition of the peroxides. 
Stability of hydraulic oils at high temperatures plays the same role as at low tempe-
ratures in connection with their applicability in hydraulic systems. Ageing (oxidati-
on) should start as late as possible even at high temperatures. In addition to this, no 
acids causing corrosion must not be released and viscosity must not be markedly 
changed. Through oxidation and temperature instability various parameters (parti-
cularly viscosity) of a hydraulic fluid can be markedly changed. 

Unsatisfactory peroxide number of raffinates resulted in the elaboration of 
a method leading to its improvement. The procedure was operationally termed 
recycling because an idea to use high overheating of oil at the beginning of use for 
the purpose of removing polymers can be easily applied in the treatment of deep-
frying oils. The procedure consists in a fact that after overheating the oil undesirab-
le substances are removed, the raw material is bleached, its acid number is decre-
ased and additive addition follows. Recycled biodegradable oil preserves properti-
es comparable with biodegradable oils based on rape seed. 

Under the term recycled oil we understand oil produced on the basis of 
using the rape raffinate subject to operation characterized by high temperature load 
which was treated for further mainly technical use. Through mixing palm oil 
(20 %) and rape oil (80 %) so called deep-frying oil is obtained. The oil is prede-
termined for frying in small deep fryers or in large devices of public canteens and 
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dining rooms. Law No. 125/97 Gaz. on wastes sets categories of classification and 
procedures for waste disposal. Rape-seed oil disposal is carried out according to a 
key for wastes which includes exclusively vegetable oils. Through the publication 
of an amendatory bill No. 167/98 Gaz. on wastes an obligation of the user is enac-
ted to document the method of used oil disposal. 

Methods 
While up to now, oil in various machine mechanisms is exchanged after 

elapsing obligatory lawful replaceable periods without any relationship to its servi-
ceable properties, implementation of the measurement of basic indicators makes 
possible to achieve more economical use of hydraulic and gearbox oils. Theory of 
technical diagnostics is used to monitor and evaluate the measurements. There is a 
close relationship between theory of reliability and technical diagnostics. In the 
application of methods of technical diagnostics already in the stage of monitoring 
the reliability (of an experiment) it is evident that indicators of reliability will not 
be related only to moments of the origin of disorders and defects as in the case of 
standard reliability but on the period of the machine operation related to the achi-
evement of a certain value of a diagnostic signal. Through optimization calculati-
ons, it is possible to determine the optimum technical condition of oil for various 
measures of maintenance and thus to build a system of preventive diagnostic main-
tenance. The objective is to predict a time when it will be necessary to carry out re-
newal (treatment, repair or exchange) on the basis of the knowledge of actual 
technical condition of the machine element. It is necessary to define indicators of a 
failure-free condition as the function of a technical condition. Within a test of the 
service life of a machine element we will monitor not only the operation time t but 
also a suitable diagnostic signal S which is called an indicator of the technical con-
dition of a studied parameter. 

Determination of studied parameters 
In the course of previous tests it was proved that following parameters ran-

ked among basic indicators of the service life of hydraulic biodegradable oils: 
1) Viscosity (mm2⋅s–1) at 40 °C 2) Acid umber (mg KOH⋅g–1) 
3) Water content (%)   4) Peroxide number (mmol O2/kg) 
Layout of the test equipment 
The tests were carried out in hydraulic trial circuits and gearboxes. A 

hydraulic trial stand is designed as a simple open hydraulic circuit. Particular kinds 
of oils were tested under various parameters of pressure and temperature, pressure 
in the hydraulic circuit up to 7 MPa, oil temperature in the tank in the course of test 
was kept in a range of 40-65 °C. 

On the ground of savings of financial costs, gearboxes are also used in the 
tests which load the oil mechanically similarly as elements of hydraulic circuits. 
Relatively small weight of gearboxes, the size of transferred power per kg of we-
ight, wide range of powers from 0.37 to 30 kW and prefabricated construction pre-
determine them for wide use and, therefore, they were chosen for testing the servi-
ce life of biodegradable oils. 
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Sampling 
From the point of view of diagnostics, it is necessary to determine conditi-

ons for taking the necessary sample of oil filling. There are general rules given in 
References. After 100-300 hours, oil is sampled to test parameters and after their 
implementation its remaining part is given back to the circuit or gearbox. A rule is 
observed that the temperature of a sampled oil ranges between 40 and 65 °C. The 
test is interrupted after the evident degradation of one of the measured parameters. 

The filling is formed by raffinates of BIOMIL type and a recycled oil on 
rape-seed basis, samples NAPRO – HO. A working hypothesis is as follows: pro-
perties of a tested oil will be very good for at least 1500 service hours and changes 
in basic selected parameters will be in permitted tolerances. 

Results and Discussion 
For the purpose of information we give results of service life tests in 

recycled NAPRO oils as compared with a rape-seed oil BIOMIL PR (typical raffi-
nate), viz. changes in viscosity (Figure 2), and peroxide number (Figure 3). 

Changes in viscosity in both types of oils are not marked, the requirement of 
Czech standards to evaluate good conditions of oils by ±10 % are fulfilled and the 
quality of oils cannot be specified from the viewpoint of thermooxidation stability. 

Based on the diagrams it is possible to conclude that in all samples visco-
sity changes within a tolerable limits up to 1000 service hours. Noticeable differen-
ces occur, however, in peroxide number where thermooxidation instability of raffi-
nates is evident. Thermooxidation stability of recycled products is good being 
comparable with mineral oils. 
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Figure 2. Comparison of the viscosity of recycled products and raffinates 
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Figure 3. Comparison of the peroxide number of recycled products and raffinates 

The dependence of changes of a peroxide number on time given in Figure 
5 shows the course of changes of measured values of particular samples converted 
by the method of fitting a polynomial to the Figure of the course of a function. These 



Науковий вісник, 2004, вип. 14.3 

2. Екологічні проблеми лісогосподарської діяльності 315

basic data will be used to elaborate tribotechnical diagnostic methods where the reli-
ability (service life) of oil is evaluated by the rate of changes in a diagnostic signal 
(Figure 4). The diagnostic signal is the value of a peroxide number and one of objec-
tives is the calculation of a mean time of operation on the given values of a peroxide 
number (specifically on levels 3, 4, 5, 6, 7, 8 mM O kg–1) according to a formula. It 
is valid that on level SI, the mean time of operation will be (HAVLÍČEK, 1989): 
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where: n – number of tested elements (oil filling); z(SI) – number of machine ele-
ments existing under condition (SI); ti(SI) – time of operation of the i-th element 
existing under condition (SI); tžj(SI) – technical life of the j-th element which did 
not experience technical condition (SI). 

 
Figure 4. Representation of results of the comprehensive monitoring the technical 

condition of oil 

The studied value increases up to a limit value (limit condition) correspon-
ding to the technical life of the oil filling. 

 
Figure 5. Relation of the mean time of operation to the value of a diagnostic signal S 

(peroxide value) 
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The second value which is necessary to be determined is a further possible 
indicator called relative time of operation tr. The relative time of operation is the 
probable (expected) time of operation of elements living under a certain technical 
condition. Unlike the mean time of operation t(S), only those elements are included 
into operation which attained a certain technical condition expressed by the concre-
te level of a diagnostic signal S. The discrete value of the relative time of operation 
of machine elements (fillings) living under condition SI can be determined by me-
ans of the relation (HAVLÍČEK, J.,1989) 
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where: z(SI) number of machine elements living under condition SI; ti(SI)  time of 
the operation of the ith element living under condition SI. 
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Figure 6. Relation of the mean time of operation to the value of a diagnostic signal S  

(peroxide value) 

It is evident that the only value tr(SI), tr(SII), … , tr(Sj),…, tr(SN) corres-
ponds to each level of the diagnostic signal SI, SII, … , Sj, … , SN. 

The given dependence will convert data on the technical condition of an oil 
filling to the respective quantities of the mean time of operation t(S). Mutual com-
parison of the quantities is already possible because they are given in units of the 
time of operation of the filling under investigation. If a datum is available for a cer-
tain element on its actual state S, it is possible to express a forecast on its further 
probable time of operation by means of a function t(S). 

Through the comparison of particular times of operation ti(S) of oil fillings 
on the first level of a diagnostic signal with the relative time of operation tr(SI) two 
conclusions can be stated. If ti(SI) < tr(SI), it is necessary the oil to be considered 
relatively older because it reached the same technical condition sooner than an ave-
rage oil with a relative time of operation tr(SI). Thus, it is in a worse technical con-
dition which does not correspond to its actual time of operation ti(SI) and vice ver-
sa, if ti(SI) > tr(SI), it is necessary the oil to be considered relatively younger becau-
se it reached the same technical condition for a longer time of operation than an 
average oil with a relative time of operation tr(SI). Thus, it is in a better technical 
condition which does not correspond to its actual time of operation ti(SI). 

In conclusion, I think it is correct to give the value of biodegradability degree ac-
cording to the CEC L-33-A-93 test which amounts to 96.8 % in NAPRO HO 9901 oil. 
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Figure 7. Relative time of the service life of recycled products in relation to the course  

of peroxide value 

Conclusion 
The paper deals with a possibility to improve thermooxidation stability of ra-

pe-seed oils of HETG type. One of the possibilities which corresponds to the state 
programme of a useful, economic but above all ecological solution of the problem of 
oil wastes in agreement with Law № 125/97 Gaz. on wastes and its novella 
№ 167/98 Gaz. is the collection and subsequent recycling of oils on a rape seed ba-
sis. Particularly deep frying oils appear to be suitable. A basic idea consist in an as-
sumption that through thermal load considerable amounts of double bonds decreased 
the bonds being the basic source of polymerization reactions, in other words thermo-
oxidation instability of oils. After recycling, such an oil (maintaining other important 
physical and chemical parameters) can be used as a filling of loaded hydraulic circu-
its. Service life tests have showed that NAPRO HO oils are in a good condition after 
1500 service hours. Comparisons with the behaviour of commonly recommended 
oils show that NAPRO oils rank among types of rape-seed oils with average proper-
ties. Thermooxidation stability of the oil has been substantially improved, peroxide 
number is stable and the origin of hardenable polymerized deposits has not been 
proved. In the operation, it is suitable to recommend annual terms of exchange. With 
respect to the decrease in additives and other chemicals originated as products of 
ageing it is possible to suppose even less aggressive behaviour to living organisms 
in the process of biodegradation in recycled products. 
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MAY OPERATORS OF FORESTRY MACHINES WORK 
ACCORDING TO THE ENVIRONMENTAL PROTECTION RULES? 

New style of managing requires besides others so-called sustainable development. In 
forest it means to work with natural resources and in natural surroundings like before thro-
ugh the medium of new techniques and technologies considerate to the working and living 
environment. Evidently workers will work with new evolved forestry techniques. According 
to our operational hypotheses they feel working environment as unfriendly and they have 
very low cognitive knowledge. We used method of questionnaire. We put in questionnaire 
for the present to 905 persons working as and preparing to the forestry occupation. Result is 
that workers are not able to work considerate to the environment. Change of a social at-
mosphere is ahead of us yet. Forestry management needs to require wholly certainly forms of 
their work, and to monitor these forms under the threat of sanctions. Ecologically education 
initially in short theses, later on in principle of causality have to be learned concurrently. 

Keywords: behaviour, environment, knowledge, questionnaire, social perception. 

Володимир СЕДІВИ – Ун-т сільського та лісового госп-ва 
ім. Менделя в Брно, Чеська Республіка 

Чи можуть оператори лісових машин працювати згідно з правилами 
охорони довкілля? 

Новий стиль управління потребує, окрім іншого, так званого, сталого розвитку 
лісового господарства. Це означає, що потрібно працювати в лісі з новою технікою і 
технологією із більш бережливим ставленням до робочого та життєвого простору. 
Робітники будуть працювати із новоствореною лісовою технікою і, за нашими гіпо-
тезами, вони будуть мати низькі пізнавальні знання і сприйматимуть негативно ро-
боче середовище. Ми провели анкетування 905 осіб, які працюють в лісовому госпо-
дарстві. Результат показав, що робітники працюють, нехтуючи правилами охорони 
довкілля. Зміна соціальної атмосфери ще попереду нас. Лісове господарювання шля-
хом різних санкцій повинне контролювати методи роботи своїх робітників та забез-
печувати їх екологічне навчання. 

Ключові слова: поведінка, довкілля, знання, анкетування, соціальне сприйняття. 
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