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WASTE TREATMENT EFFECT OF VARIOUS TYPES OF WOOD IN INTENSITY METHANOGENIC FERMENTATION
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The article is devoted research of influence of rough-down of lignocellulosis mass of different types of wood on intensity of methanogenics fermentation. The percentage of basic organic matters is investigational in the different types of wood, their dependence is exposed on intensity of output of biogas. It is rotined that processes of methanogenesis from pellets aspen and beech beechen sawdust take  a place more intensively for the first three weeks after bringing of culture of methanogenics microorganisms in the substratis, as compared to oak sawdust, pine sawdust and bark,  farther this process is slowed and is stopped.
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The problem of using logging waste at enterprises of timber industry complex of Ukraine is urgent. At certain stages of the production of raw wood forest products due to low commodity value is not used or is lost as waste. Timber waste and lisoobrobnoho production, and wood formed in forest depots in case of wood processing, can be used as raw material for further processing in the timber production [3].
A wide range of organic waste (both solid and liquid) agricultural production, wastewater, solid waste and waste wood industry raw materials can be used in biogas technology. The quality of these wastes directly proportional to the moisture, which greatly affects the biogas yield per unit of dry matter and content of biomethane [8].
Waste timber at a certain pretreatment can be used for methanogenic fermentation. So important is the issue of selection of the most effective methods of pretreatment of wood used in the production of biomethane technology.
Gasification technology was created in the nineteenth century for the production of synthetic gas needed for lighting cities, and use it as a carrier for domestic and industrial purposes (metallurgy, steam engines, etc.). Gasification exposed as coal and biomass plants and products thereof (charcoal).
Use basic process of coal gasification to produce synthetic fuels and chemicals began with 1920's Kaiser Wilhelm Institute in the study of coal in. Myulheym der Ruhr (Germany). This institute Franz Fischer and Hans Tropsch invented the method of synthesis gas (syngas) for production in Germany of liquid fuel from coal. [1]
It is pertinent to mention the experience of the Soviet Union, where the late 1920s to the 1950s gas-generators installation work that used wood (firewood and charcoal) and peat for gaseous motor fuel. In 1929, the Soviet Union built the first large gas generator station that worked on the turf and over the next years - a number of other such stations were built in large enterprises [6].
Biogas power units (MEAs) can be used for autonomous energy consumers, who are mainly in the areas of agriculture, as the primary raw material for them is a waste of this production.
The main component of biogas is biomethane share volume of over 50%, so biogas MEA in an autonomous energy source can be used for the boiler, boiler or process equipment.
Self MEAs are still used in China - more than 7 million. Pcs. In India - 1.5 million. Pcs., In western Europe - more than 600 large installations, as well as in the USA, Poland and others. [2].
The aim - to analyze the main content of organic matter in different types of wood and set them dependent on the intensity of the formation of biogas. Determine the effect of mechanical method of pretreatment of waste wood industry methanogenesis process.
Material and methods of research. Major forest industry waste - a green wood (logging residues), bark (waste wood), sawdust and chips (waste cutting trees). For each type of waste accounts for 20-25% of the total weight of the tree.
Wood is an arsenal of chemical compounds and consists mainly of organic compounds (about 99%) and only a small portion (about 1%) are inorganic compounds under conditions of burning wood transform into ash, which contains minerals [7].
Studies on Assisted results were methanogenic fermentation with pellets of different types of wood, carried out in the laboratory of biogas technology VP NUBiP "Berezhany Agrotechnical Institute".
The raw material for our experiments served mainly wood waste in the form of chips, which have previously been subjected to mechanical processing. Fractional composition of chips in an average of 1-3 mm, after mechanical crushing of pellets produced.
The greatest practical interest are mechanical, thermal, photochemical, chemical and enzymatic degradation lihninotselyuloznoyi biomass. These methods alter the physical, chemical and mechanical properties of cellulose, a result there is more or less significant reduction of polymerization. To increase the reactivity of raw material pretreatment should lead to deblokatsiyi lignin, help to reduce the crystallinity index of cellulose, increasing its surface area available for protein molecules that are part of enzymes methanogenic bacteria.
As a result of grinding degree of crystallinity of cellulose is reduced accordingly increased availability of fiber to the settlement of microorganisms. Previous mechanical destruction lihninotselyulozy can significantly increase the yield of reducing substances and minimize their potential losses [5].
To measure the amount of biogas used method V. Krivoruchko, patented in Ukraine. In fermenter package, which is made of gas-tight polymer material in the form of a rectangle 250 mm × 400 mm (made in Austria) loaded proven biomass and seed in a ratio of 1: 4, then squeezed the air from the fermenter packet by dropping it into a liquid and heat zakleyuvaly using a special device. By hung sealed package weight, package and lowered into the measuring cylinder. As a result, we determined the initial volume of the investigated options. Then fermenter packets hung in and kept the thermostat at least 35 days at a temperature of 37,5 ° C. Measuring the volume of packages carried out every seven days.
Results and discussion. The content of basic organic substances in the wood depends on the type and varies in the following ranges: wood of coniferous species contains 48-56% cellulose, 26-30% lignin, hemicellulose 23-25% (10-12% pentosan, about 13% heksozaniv). The content of carbohydrates in the wood of deciduous species is: 46-48% cellulose, lignin 19-27%, 26-35% hemicellulose (pentosan 23-29%, 3-6% heksozaniv) [4].
In comparison with deciduous coniferous species larger percentage of cellulose in the wood and high relative content of hemicellulose. However, softwood species are resins which are inhibitors for methanogenic process, in addition to these rocks also high lignin content, because of the reduced output and biogas. After a comparative analysis of deciduous tree species should be noted that the highest content of cellulose and lignin content of the least characterized aspen sawdust that is best for methanogenic fermentation. In the oak wood contains tannins, which are also inhibitors and prevent fermentation, thus reducing the output of biogas. The content of cellulose in sawdust beech relatively smaller, but small considering the relative content of lignin and hemicellulose high relative content of the biogas yield of wood waste is high enough.
Comparative data output of biogas from different kinds of wood are presented in the table.


Визначення виходу біогазу під час бродіння пелет із відходів деревини (м3/т СР, M ± m, n = 3)
	№ з/п
	feedstock
	Duration methanogenesis by methanogenic microorganisms early introduction

	
	
	  7 days
	14 days
	21 day
	28 days
	35 days
	42 days

	1
	Pellets shredding pine bark
	34±0,9
	93±1,6
	104±2,8
	104±5,2
	104±6,2
	104±5,5

	2
	Pine sawdust pellets
	3±0,6
	23±1,0
	56±1,4
	65±2,1
	75±2,7
	75±3,1

	3
	Pellets oak sawdust
	14±1,8
	26±1,5
	31±1,1
	58±2,3
	75±2,6
	94±3,1

	4
	Pellets of sawdust beech
	29±1,4
	91±3,2
	188±8,3
	240±11,0
	285±9,5
	300±10,9

	5
	Pellets made from aspen chips
	77±2,5
	290±12,1
	321±21,4
	341±10,8
	385±10,6
	385±11,3



From the results presented in the table shows that the largest biogas output (385 m3 / t CP) among all investigated substrates we received from pellets made from aspen chips. Already on the seventh day methanogenesis process, the amount of biogas aspen sawdust pellets made
77 m3 / t CP, which was 2.7 times more than the biogas obtained from beech sawdust pellets (p ≤ 0,01), 5.5 times more than from oak sawdust pellets
(P ≤ 0,01), 26 times more than the pellets from pine sawdust (p ≤ 0,001) and 2.3 times higher than with pellets shredded pine bark (p ≤ 0,01). Zamiryuyuchy amount of biogas obtained from each sample pellets every 7 days, we observed that the rate of methanogenic most intensive processes took place before the 21st day of making the substrate in methanogenic bacteria. Then, on the 28th, 35th and 42nd day methanogenesis rate significantly decreased in almost all the bags, and the bags, which contained pellets from shredded pine bark, methanogenesis process practically stopped.
Analyzing the figures regarding biogas derived from aspen sawdust pellets shows that its volume between the 7th and 14th era has increased 3.8 times over the next 7 days every biogas production increased by about 10% to 35th days and then stopped methanogenesis process.
A somewhat different pattern methanogenesis process occurs when used as a substrate for the production of pellets beech sawdust. Thus, between 7th and 14th era, newly biogas volume increased by 3.1 times, because the next 7 days - in 2,1 times, and then methanogenesis process continued to the end of measurement, albeit with less intensity, every 7 days, respectively 13%, 19% and 5%. The total volume of biogas formed of pellets made of sawdust beech (300 m3 / t SD) was 28% lower compared to the volume of biogas formed with aspen pellets from sawdust.
The resulting digital data measuring the volume of biogas newly pellets made from shredded pine bark and oak and pine sawdust, indicate that the use of sawdust beech and aspen as the substrate in biogas technology is more than three times more effective than using the other three studied substrates.
Conclusion. Wood is an ideal material for use in biogas technology, which offers the prospect of more efficient use of forest resources waste as an energy potential. Use peletovanoyi sawdust beech and aspen as the substrate in biogas technology is more than three times more effective compared to using pellets of shredded pine bark and oak and pine sawdust. The process of methanogenesis pellets of sawdust beech and aspen occur most intensively during the first three weeks of making culture methanogenic microorganisms in the substrate, then the process slows down and within 42-days nearly stops.
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Статья посвящена исследованию влияния предварительной обработки лигниноцелюлозной массы различных видов древесины на интенсивность метаногенного брожения. Исследовано процентное содержание основных органических веществ в различных видах древесины, раскрыто их зависимость от интенсивности выхода биогаза. Показано, что процессы метаногенеза из пелет, состоящих из осиновых и буковых опилок происходят более интенсивно за первые три недели после внесения культуры метаногенних микроорганизмов в субстрат, по сравнении с дубовыми и сосновыми опилками, сосновой корой. В последствии этот процесс замедляется и практически останавливается.
Биогаз, целлюлоза, гемицеллюлоза, деблокация, фракционный состав, делигнификация



