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Summnary. Bicrass 1s mass of oigaric matter cortaired inthe cxgarism of the axmrmal or the plant, also oz anie
matter produced by the population, team of crzarisms of the given exviomrrent, on the detemined space, in
the ziven individual at a given time. The mtional managerment of norerenesr able rasr materials inour comtbey
asmires an incresing of the paticipation of altewative eneimy sources in the ererzy balawee. It also oat of
recessity wmlts fiomm liviting the OO, reed . Sivce azrioalbiral wist and ereszy plants constitate the corsider-
able part ofbioenass, the greatestbensfits fiven the dewelopement of the bicfiels producton are tobe fourd in
the farmung. In the arbele areviewr of the teclmologies of acquinng the ererzy fiom bicenass was preserted.
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INTRODUOCTION

In the corde rgporary world we are using huge amounts oferergy Non-renewable stores, such
as natural gas, coal and petroleurn are sheinking at an alarrning rate. Mext generations can alreadsy
be dewvoid of the posshbility of using fossil fuels. Ene rgy conservation both by factorie s and provate
users (constuction of passtee house s, applving less eneigvwintenstve feclmologies), is a chance for
longer kee pirg of the non-renewdble stores. Alternative ebergy sowves, arong which we are rank-
g the following, have a great future:

— hiomags coming from organic matter, meluding orgarde waste and sewage seftlements,

— energy of water, correrted mainlyby wheel mills,

— geothermal energy called also the energy frorm the ineide of the Earth,

— windpower, corverted with wind tuthines,

- energy of the Sur, provided to the ground by the solar radiation.

Reserves of biomass in Enrope are very large. [t is estimated that in Poland within one year
over 20 rln forne of scrap strawg 20 mln tone of waste of a tree, and 6 rln sewage deposits are
corning into existence which corresponds to 15 - 20 mln tore of coal [Solifiska, Solifiskd 2003].

Using agricultoral raw materials for enersy parposes means the building of new markets,
reve e growth i arable farms and coming into existence of new places of employraent. In Poland
correlation between renevable energy source and the labour market has not been examined so far,
hiwrenver it 1z obrdons that in Genrarny four tirmes more jobs are being zeverated here than in coal

energetics [hitpoipaze pitrpl.
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KINDE OF BIOMLASS

Biornass is the third in arnount nataral source of erergy with a range of kinds such as: eneigy
crops, wood and tree waste, biogas, agricultural waste, biooil biodiese]l and ethanol.

Energy crops are being used for production of electricity waruth and fuel The increase in
biomass depends on the cleanness of water and the soil as well as on the intensity of the solar
exposure. Energy plants should be characterized by a sreat aremal incrernent, high calorific value,
resistance to dlmesses and werrain and should havee hitfle a0il reguirernents. The most popular ave
the willow miskantus, rape andwirgivga fanpetals. In Poland, on account of the great dernand for
everey large areas of neglected fields as well as those of lowr class soils are heing allocated to
e stinents cornected with the production of energy plants,

Lt present in Poland forests ocouprralmost @ maln hectaresie. 20% of the country’s area,
while afforestation rate in Europe reaches 33%. Lubuskie Province has the greatest afforestation
rate of 43.7%, and the Lodzkie Provinece has the lowest one, abouat 20% (Fig. 1)
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Fiz 1. Affoeestabon rate of Poland according o provinees fananar namk awrpolsce.pl]

Leguisition of wood and waste from trees coming fror forests, orchards, wbarn areas and
the wood industry is greatly liited. Wood as biofuel is found either in the processed fomm as
brique ttes or pellets or the raw one as firewood, bark, conifer needles, leaves, branches, shavings,
wicker, sawdust, frameworks of tees.

Biogas iz a gas fuel produced by micro-organisins during the anaerobic fermentation of or
garic substance. The content of the constitnents is different deperding on the stage in the process.
The amount of methane which influences an increase in the calonfic walue ranges hebaeen 555
and 5%, howeser of cathon dioxide whose presence decreases the calovific walue, betaeen 1434
and 42%. In energetics, bingas from the fermentation of the following is being uged:

- of sewrage deposits coming info existence in sewage teatrnent plants,

- of organic waste deposited on landfill sites,

- of anitnal waste found in households,

Strawand the enetgygrain belong to the group of agricultural products and agric toral waste.
The Polish farming produces 25 min tones of straw anvally [Frockowdak 2000]. For a few years a
fallin the agricultural products and waste a pplication hasben seen, cansed by surpluses of potential
fuels. Using straw for energy purposes is linked with avoidance of its burning in the fields and thus
presrerition of possible evndirorene ntal pollution. Controlled straw barnivg iz being practiced and its
ash can be used as fertilizer on account of the lawe content of phosphoris and potassiow.
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Vegetable oil, biooil, biodiesel, ethann] and e thanol rank armong lignid biofuels. De fo
litnited resomrces of fosal fuels as well as the fact that applied in transport, the vy are generating
bulks of pollutants, it is irmportant to launch alternative liguid biofuels. The 7 are bioaleohols ap-
plied as propellant or added to petrol

TECHNOLOGIES OF THE CONVERZION OF BIOMMASS TO ENERGY PURFOSESD

The main objectives of energy policy in Poland mclude the nse of 15% renewsdbles in the
evergyhalance in 2020 and 20% in 2030 v the market of fransport fuels and the mainte nance of
thiz lewel in the following wears [wrawrng govipl] . In order to meet reguirernents of the ET, eneigy
from rerewable sources should be widely applied in teclmology. At present fowr technologies of
the biomass use are applied: barning (direct, co-baaming), the gas-sapply service, the prrolysis and
biocherical processes.

Burning

Burming biotnass is far leas hanmful for the ervirormment than barning fossil fuels, on account
of smalley erdssion of toxic substances. Duving the photosyrthe sis process plants are absorhing the
cathon dioxide which is travsraitted back to the atmosphere due fo their retabolize. Be a result the
balanee of the CO2 cortent in the atraosphere is zero.

Since biomass cornpated with correntional fuels has different cormposition (e.g. large content
of volatile parts), a proper selection of the technology is iraportant. Blends of biomass with fossil
fuels are applied, bringing about marny notable bene fits. & high-terape ratare comosionis a consider
able problern of their buming [Fybak 2006].

O account of specific properties of hiomass models of pots were drawm up with different
types of hearths. The commonest types are:

— pots with the hearth for consureing straw in the forn of bearm, of briguettes or pellets;

— pots with the hearth for corsurming wood in the foren of tree frarne works pellets, of sawdnst

and pellets.

Pots heated with firewood

Choice of the hearth for conswrning wood depends on the form of wood and the thermal
stength of the pot. Among the most often applied type s of hearths are: grate with the perrmanent or
shiding grate, Awidized (vesionlar or circulating), retort for buming pellets and eywelone. In the lowe-
powered pot there are three bewels of consurning wood. &t first in the storage container biomwass is
dried and degased, burning tree gas of in teraperature 120077 I the final phass gas is left bumt,
and wannth correved with the help of the exchanger. Burrdng in pots of higher power moust be

preceded by grinding down, drving and the proper storage. Uaing grates about the ste plike stuctore
enables the incineration of waste of wet swrfaces, ever to 50% hraidity. Incineration of waste diyr

15 held in pots equipped with penoanent or moving horizontal grates.
Tanned pots with straw
Pots forconsuming straw can be diidedaceording to the wayof giving fuel into: batch (fow;

anti-electicity) for barning hearfpallets, cizar for corstant bomivg pallets, mecharized pot for
consrrding gronnd straws Consurring straw in pots relies mainlyvon anti-electricity for the principle
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of burming. Airblown by the nozzle is diaded into the prirary and secondary stream. The prirmary
streamn iz entered info the corbustion charaber, whete it creates prirnary gases which are tumed
back and joined to the secondary strearn of the fresh ailr, which causes secondary fival burring
[Gradziuk et al. 2003]. The steering apparatos ina pot is measuing the corbustion temperature of
strawr and on the basis of data with the help of the fan an inflow of the fresh air to the combustion
charnber 18 regulated. Well extended therrnal exchangers guarantee staall losses of the warrath.

Ppolysis

Prrolysiz is the nawe of therrnal corsrersion of organic substance without the access of oxy
geh, causing the creation of liguid biofuel, called biooil or oil prrolysis. The process occurs in
teraperatures 320 - 550°C, at the pressure 0,1-0,5 WPa [wanwozyetaenersia 1l . Properties of the
created biofuel depend, for exaraple, on the tiree, the termperature and featores of the raw roaterial,
inclnding its harddities. Depending on the duration we can distinguish the free, fast and wery fast
prrolysis. Dharing the fiee praolysis charcoal 15 a staple product whose content amounts fo 35%,
as a result of fast pyrolyeis 70%: biofuel constitutes the product, howewver the combustible gas is
created in the arount over 5% Reducing mass and volumes of fuel are the prirary goal of the
process at siranltanecus storing up calorime tric walues in the created products.

Crag-supply service (gassifying)

Grassifying 1s the technologically rost advanced marmer of the e nergybiomass use. The cre-
ated gas can be bt in pots with gas dings, inintemal-corbustion engines or in gas tubines. The
abvantage is the great effectiveness of the process, the posshbility of applying raw bioraass with
hizh darnp content and litfle emission of harminl substances into the atwosphere. The techrnlogy
of gassifying consists in correrting biofuels of solids into gas by heating and chemical reactions of
biornass with oxidants in conditions of their deficiency Fuel ansing in the form of gas is de prmeed
of harful elements, meluding the pollutants. Depending on the way of delmering the central heat-
ing the process of gassifying can yun divecly, when the part of hiofuel provided by the reactor is
undergoing burrdng, abd indivectlsy, when the warmth for assifying will wear the separate device
frorn burring biofuel and the reactor is provided with the help of perrmanent, ligquid or gas carrier.
The process of the gas-supply service is conducted either in ordinary reactors or with the Awidized
plentifinl supply. The obtained gas can be directly comverted into the electric current with the help
of fuel cells [Lewandowski 2002].

Biochemical processes

The too larze content of water inbiomass prevents it from effec e barning, howewver it pre-
dispozes for sarre hdering it fo biochemical processes, such as the methane or alecholic ferrnentation

Ivlethare ferme ntation

This process consists in decornposition of cathohsdrates and profeins by micto-organiss
with the appropriate pH and the lirnited access to oxygen. It is posaible o distinguish four phases of
fermientation: enzwanatic kool yeis, acidogenesis, acetogenesis and me thavogene sis [wanwbilomass.
org]. Biogas is the product of the process whose main corponents ave: methane, carbon dioxide,
hyrdvogen. Mitogen, oxyger, hydroge n sulphide, arrnonia, ethsd thinaleohol, ethane, acetone, by
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drocathons and benzene are found in panecities [Fosik-Dalewska 2000]. We distingnish three hasic
technologies of the biogas production:

— constant fermentation, consisting in constant pessing the fermenting raw material fo the

container,

- alternating ferentation, recuiring the constuction of at least two containers flled with

the raw matenal in fons,

— periodic fermentation periodic, relying on periodic filling the contairer and its total exgty

g [Mewet al 1993].

Ferrmentation irsokes: methane organic waste, sewers from the food industry, sewage settle-
ments, animal excrernents and caltivated plants, e g, maize subjected to the process in the form of
gilage. The bingas production frorm organic waste reqiures an installation with biogaseorks. The
effectiveress of biogas production is affected by tiree of ferrnentation, the way of dosing and
tnixing biorass up and the presence of agents and toxic . Biogas cortairdng methate above 40% 1s
directed to gererators of the electric current for the parpose of the production of electricits; and to
gashoilers for the production of thermal energy Partof the gas is directed to the zas mains [Titho
20097, Perhaps alao after prior purification itcanbe used as fuel to ditve engines. [t is estitnated
that in Poland total ermission of biogas from durape amounts to 20 000 w30, which contains 50%
of metharne and corre sponds to the electic power of dbout 120 DIW [Gradzink etal . 2003]. Waste
iza considerahle sonree of'biogas from farm honseholds. Tt is estiveated that from 1 w3 excrement
itiz possible to get 20 w3 of bingas, but from 13 of rmanare - 30 3 [wanwkrirpl].

Aleoholic fermentation

Laleoholic fermertation is a trarsfornmation of smple sugars (glucoses, fructoses) to ethyl
aleohol and cathon diczide in anaerobic condiions under the influenee of enzyne included in yeast.
In the outeorne of the process apart from e thyl aleohol and carbon dioxide a row of by-products is
corning into existence, among others, glycerine, sceinic acid and acetic acid. On account of the
large cordent of cathohyrdrates the most ofter applied asbioraass for the produs tion ave: suzarcane,
sugarheets, the wheat, the rye, stawand potatoes. Bicethanol iz nsed both as an inde perdent fuel
and as an addittee to petrol in the amount from 505 o 10%.

Llso ranked among biocherical processes is the esterification of il a twvo-stage chernical
reaction ooowring i the pesence of a catalyst between acids and aleohol, as a result of which a
toe thilic ester of highe r fathy acids and glyoerine 1s created. Biodiesel is a clean fuel, non-toxic with
alrmost identical properties as petrolewrn diesel. The gquality of il and its possibility of using to the
production of fuel de pend on the content of fatty acids. At present tao basic production technologies
of hinfue] are applied on the basis of il seeds:

—cold; the yprocess 15 conducted in the terperatore 20-700C with using alkaline catalytic

cornretters,

— hot; the conducted process is in the terape ratare 2400 under presgure 10 WIPa [IWblrzyeki

etal. 2005].

The process of getting hiofuel in the hot technology is carrded out at large cheraical units,
hiowresver the cold technologyis applied in swall food-processing plants, producing biofuels below
500 ton anmmally. For the production of the biodiesel in Poland  rape iz an initial basic raw mate-
rial Fuel iz applied in diesel engines as independent fuel or as fuel biocomponent, in heating and
power-generating systerns, in the water and train transport as well as for the produc tion of spread-
dhle agents.

Ivlore and mwore wind mavnfaching cormpanies of hindiesel have beer established recertly
all oever the country Mlanufachiring companies of fuel are cornpletely safe, since the process is
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cotdueted in low ternpers toves and uvder low pressure, in the way not threatenivg people and the
ervitornent. Breproducts canbe used inagricultiral fanes: oileake canbe added to fodders and
glweting, after watering dowry, iz nsed for conce nirating natoral fertilizers.

CONCLUSIONE

The state of the developrme nt of individnal technologies of the enerzybiomass use is currently
at warous stages. The best-deweloped technology introduced on the mdustial scale, is boming.
In the pilot scale there arve profotype ways of eneigy generation: gassifying, prolysis and bio-
chermical processes. Erxitorene ntallyfiie ndly factors of the application and the high- technology
deve loprnent of energy production canse that biomass constitutes the chance for the developrment
of agriculbure.

REFERENCES

Frgckowiak P 2000, Racjonalizacja nEythowania energil na ohezarach wiejskich. Widawrictwo
SITR. Oddziat Tarndw, MODE. Cddziat w Zglobicach, Tarndw.

Gradziuk P et al. 2003.: Biopaliva. Widawnicten Wied Tutra, Warszawa.

Fofik Boetal 2003: Rodling energe tyozhe. Wirdawnictwo S kade rndi Riolnieze) wLublivde, Lublin,

Lewandowski W. L. 2002 Proekologiczne frddia enerzii odnawialie). Widawnictao Maukown-
Tecmicmne, Warszawra.

Wokrzyrki E. et al. 2005, Podstawy gospodarki swroweard energetye myrd. Uczelniane Witdaw
rictao Maukowo-Dydaktye e AGH, Erakdw

Rosik-Dulewska C. 2000.: Podstawy gospodarki odpadarmi. FWH, Warszaws.

Mew B et al. 1993.: Enegia odnawialne. Weydawrdctwn CPPGSIAE PAH, Frakdw.

Bhale W 2006 : Syslarde 1 wepdlspalanie hiopaliv stabyeh. Cficyma Widawricza Politec hnikd Wro-
clawrskie), Wrockiwr

Solifiska I, Solifski I. 2003.: Efektyomodd ekonordezna proekologicznyeh inwestye]i rozeojo-
wirh w energetyoe odnawialne). Ueze lniane Wiydawnicteo Naukowo-Dydakiye mme AGH,
Frakdw.

Tytko B 2009 Cdnawialne frddta energil. Widawnictwo OWO, Warszawa,

waw paze piirpl Gutowska & B Biomasa jako swrowiec eneige twny

woaw lair pl, Smnulewicz W 5 zansa romeoju tnatw hbiogazowd rolmiczyeh w Polsce = perspe kiynary
dokonamnia inwestyeji preez rolnikdw mdyaddualvgeh.
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PEZEGLAD TECHNOLOGII POZY SKIWANIA ENERGII 2 BIOMASY

Streszemenae, Bioomasa to masa materl crgarmezne] zasrarte w orzariznne arlerzecia b rodhey, takme materia
oFarmema wyhrorzona pres popilack, mes pot oxgaummow darego srodowriska, na cliwedlone] preestrmeni,
w dare] jednostee czasu. Racjonalna gospodatka soroencan meodnserianynn w naszymn kram zaklad a marick-
szarie ud=ian abermabparnych sxddel enerzii w bilawsie enerzetremym Winnka to rermes = kamecenod a



OVERVIEW OF TECHHMOLOGICAL METHODS 215

ograrinzeria ennsji OO . Povew 2 mnaceng ezl & hiowms ystanowiy cdpadyrolmeze oraz wosling energe tyezne,
naparieksze hormyiol =romaromt produkol biopalrer nodaje sie wowbnctade . Wartdmle przedstaarionn pemeslayd
teclrologi pomyskara ererzii = bicmmasy.

Slowa lhwrowe: bicenasa, biopalira, energia cd nawialna, teclmnlogle, uprasry energetyrmes
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