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RESEARCH OF FIRE-FUNCTIONAL PROPERTIES 

ORGANIC LIQUID − A PRODUCT OF PYRROLYSIS OF PATIENTS 

WITH PISTACHIOUS CAPABILITIES 
 

Oliynyk V.O. 

Tovarianskyi V.I. 

Lviv State University of Life Safety 
 

Every year forest fires occur in Ukraine. The largest of them are classified 

as natural emergency situations. Forest areas belong to territories that are ex-

posed to the great impact of fire. The most common and at the same time the 

most fire-hazardous forests are considered to be coniferous plantings of common 

pine (Pinus sylvestris L), especially young ones (up to 40 years old). In the event 

of a fire in young pine forests, burning actions are particularly intense; the propa-

gation speed of the flame front is high, and parameters, such as the perimeter and 

the area of the fire, rapidly increase, complicating the extinction. It leads to the 

destruction of large forest areas. Therefore, the current task is to prevent fire de-

velopment by means of experimental research. 

Fire hazard research was primarily focused on the physical and chemical 

properties of trees and their components, parameters of flame development influ-

encing the tree waste and litter, self-ignition, and burning of tree elements; pro-

cesses of spreading the flame through forest litter and tree crowns; influence on 

the fire hazard of various natural and anthropogenic factors, such as terrain, cli-

matic and weather conditions, and human activities. Considerable attention is 

devoted to the study of properties of chemical compounds contained in the pine 

needles. However, the properties of fire hazard of certain flammable substances, 

which pine needles contain, are insufficiently studied. It is important to distin-

guish between fire hazard indicators for individual components of pine needles, 

depending on the age of plantations, and to determine which of these components 

the most fire-hazardous are. This suggests that the study of indicators of fire safe-

ty of mixtures that compose pine needles can provide the results necessary to 

assess its fire hazard, depending on the age of the plantings. 

Determination of the mass content of organic liquid, pyrolysis product of 

pine needles, was carried out according to the offered method, the essence of 

which was to determine the mass content of organic liquid in pyrolysis products 

of the pine needles of common pine, separated from the mass of dry weight of 

pyrolyzed needles and water. 

For the studied specimens of needles of young pine plantations the content 

of organic flammable liquids, as one of the factors influencing the fire hazard of 

pine plantations, decreases in accordance with the law: fresh pine, aged up to 10 

years old - fresh pine, aged over 20 years old - fallen pine, aged under the 10 
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years old and over 20 years old and has a value of 2.57 %; 2.03 % and 1.02 % 

respectively. 

The pine needles usually contain organic compounds such as α-Pinene, 3-

carene, limonene, etc. In [2] an analysis of the percentage composition of these sub-

stances in pine needles has been carried out, and some fire-hazardous properties have 

been described. For the in-depth study of the temperatures of the above-mentioned 

organic substances, we have calculated the temperature limits of the propagation of α-

Pinene, 3-carene, and lemonane flame. Application of parameters of temperature 

limits of flame spreading significantly simplifies the task to determine the level of fire 

hazard of flammable liquids, as compared with concentration limits; it does not re-

quire the application of chromatography methods. Methods used for calculations 

were described in [3]. The chemical formula of burning substance in all cases is 

C10N16. It was established while calculating that values of the lower and upper con-

centration limits of the flame propagation, as well as vapour pressure, are the same in 

all cases. Different values of temperatures are observed within the limits of vapour 

pressure. As a result of calculations, it was found out that the saturated vapour α-

Pinene forms an explosive concentration in the temperature range from 20.35 °C to 

39.30 °C; 3-carene - from 26.32 °С to 71.30 °С; lemonane - from 36.19 °C to 120.99 

°C. In order to compare the temperature limits of the flame propagation of these sub-

stances, and considering the fact that, besides of that, resulting mixture also includes 

other substances, such as water, we have calculated the temperature limits of the 

flame propagation of the mixture according to the method [3]. The mean square devi-

ation according to the dependence [3] is 10 °С for the lower temperature limit and 

does not exceed 10 °С for the upper temperature limit, respectively. The lower tem-

perature limit of the flame propagation of the mixture is close to the lower tempera-

ture limit of α-Pinene flame propagation, which in turn confirms the highest fire-

hazardous properties of this component in the pine needles of common pine. 

The obtained research results give grounds to claim that the presence of 

burning organic substances in fresh pine needles determines its burning proper-

ties even at high humidity. 
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