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Abstract
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Mendel. Brun., 2008, LVI, No. 2, pp. 147-156

Biomass as one of the renewable resources of energy has bright future in utilization, especially in ob-
taining various forms of energy (heat, electrical energy, gas).

According to the conception of energy policy of the Czech Republic and according to the fulfillment
of the indicators of renewable resources using until the year 2010, the research of thermophysical
characteristics of biofuels was realized.

There were acquired considerable amount of results by combustion and gasification process on
the basis of three-year project ,Biomass energy parameters” By means of combustion and gasifica-
tion tests of various (biomass) fuels were acquired the results which were not published so far.
Acquired results are published in the fuel sheets, which are divided into four parts. They consist
of information on fuel composition, ash composition, testing conditions and measurand overview.
Measurements were realized for the process of combustion, fluidized-bed gasification and fixed-bed
gasification. Following fuels were tested: Acacia, Pine, Birch, Beech, Spruce, Poplar, Willow, Rape,
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Amaranth, Corn, Flax, Wheat, Safflower, Mallow, and Sorrel.

biomass, gasification, pyrolysis, renewable resources, gasifier tests, pellets, briquettes

At present, the concern about biomass utilization
grows in order to acquire various kinds of energy.
The aim at the development of the biomass process-
ing technologies is to attain the high operational re-
liability, performance, low operating costs and low
capital expenditure. Tt is still to solve the matter of
reducing injurants wasting the atmosphere.

When solving these problems, it is not sufficient
just to know only basic biomass parameters, such as
heating value, which is dependent on the water con-
tent. It is important to know also other parameters,
which affect the transformation process in a given
machinery. However, no sufficient database of these
parameters so far exists and also important is the fact
that biofuels quality if affected by the area of their
growing, too, i. e. soil type, fertilization, climatic ef-
fects, etc.

For the illustration, from the total quantity of
the fuel samples T am introducing the values and re-
sults of one of the fuel sample - rape - from the three
processes.

MATERIAL AND METHODS

MEASUREMENT METHODOLOGY

In this methodology is described the measure-
ment procedure and which objectives were to solve.
The part of this methodology is the operation pro-
cess while experimental method data mining while
biomass gasification.

1.1 Measurement

For each measurement it is necessary to find out

the following information:

o fuel composition and characteristic (in our case
particular biomass types)

e operating parameters (temperature, pressure)

e input and output materials flows (fuel, air, gas,
ash)

e output gas composition.

At first, each fuel type was analyzed; this analysis
contained the following values:
e low heating value, high heating value

147



148

. Spévdk, M. Havlicek

e proximate analysis (water content, ash content,
flammable matters, volatile flammable matters)

e ultimate analysis (C, N, O, H, S, Cl)

@ bio-chemical analysis (tannins, residuous com-
pounds, lignin, holocellulose)

o characteristic ash temperatures (deformation
temp., sphere temp., hemisphere temp., flow
temp.)

e ash composition (P,0,, Al,O,, Na,O, SO,, SiO,,
a0, K,0, Fe,0,, MgO, TiO,, MnO,Cl, Pb, Cd, Cu,
Hg, Cr,Ni, V,Zn).

The spot fuel samples were analyzed in the accre-
ditedlaboratories. Their brief characteristicsand ana-
lysis methodology is mentioned in the text below.

Proximate and ultimate analysis of fuels and ash
composition stated the accredited laboratory No.
1060 TUV NORD Czech, Ltd., Analytical Chemis-
try Laboratory, characteristic temperatures of ashes
stated partly already mentioned laboratory TUV
NORD Czech, Ltd., and the Brown Coal Research In-
stitute, j. s. c., in Most. The bio-chemical analysis of
fuel samples was done by the Department of Wood,
Pulp and Paper at Faculty of Chemical Technology of
University of Pardubice.

—

3: NH, and Cl gas—hzeter

1.2 Measuring procedure

For the measurement is stated the methodology, by
course of it is proceeded and by course of it the spot
operations are being done.

e Fuel sampling for physiochemical analysis
While fuel sampling the conventions according
to Czech government standards CSN 44 1301 and
CSN 44 1304 were followed. More sampling at va-
rious places of fuel storage was made; the sample
consisted of sizes with various fractions.

e Declaring the row material specific value

The evergreen tree species samples were during
the fixed-bed gasification tests dosed in the form
of lump wood at sizes lower than 20 ¢cm and of
maximum humidity 20 %. Culm plants, except of
amaranth, mallow and safflower, were gasified in
theform of pellets or briquettes. Amaranth was able
to gasify in the form of shreddings and it was not
need to modify it. It was unable to use mallow and
safflower in the form of pellets, however the gasifi-
cation of shreddings from these two products was
notsuccessful. As supposed, the shreddings are not
suitable for this type of gasification generator.

The fuel was supplied mainly in the form of pel-
lets and briquettes - see Fig. 1 and Fig. 2 —as well asin
the form of piece material. The illustration of waste -
ash —is at the Fig. 7.

2: Fuel - briquettes

4: Computer output
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8: FID - flame-ionization detection 9: Heated take-off filter for solid parts > 2nm
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10: Apparatus for measurement and BTX

1.3 The course of the measurement while
gasification process

For the defined period of time was the sample of
a gas taken-off after setting the Energoblok E 30 ma-
chineto the stable state. After setting the rightvalue is
necessary to make a correction of measured values.

&

11: Group of washing for tarry substances

1.4 Input and output parameters of
generator
Input parameters for gasification generator are

biomass and air, output parameters are gas, ash and
heat (Fig. 12).

Biomass Gasification Gas
Air generator Ash
Heat

12: Input and output parameters of generator

1.5 Fuel analysis

Carbon monoxide (CO), Carbon dioxide (CO,)
and Nitrogen oxides (NO )

The measurement appeared from procedures
mentioned in CSN ISO 10396, CSN ISO 10849, CSN
83 4711 part 7 and CSN 83 4740. The concentrations
of CO, CO, and NO, were measured with the con-
tinual analyzer (computer output at Fig. 4) Advance
OPTIMA, URAS 14 from Hartmann & Braun Comp.,
working on the principle of infra-red absorption
(Fig. 6). Gas sampling was realized by the help of
sonde with heated ceramic filter for solid parts sepa-
ration, behind which was connected heated Teflon
hose (PTFE), which should prevent from water con-
densation in the gas sample when being transported.
At the end of the heated hose was integrated con-
vertor (converting NO, to NO) and behind him was
gas chillroom, in which was separated the humidity
from the gas. This way modified sample was installed
to the analyzer, which was before the measurement
calibrated by calibration mixture.

Oxygen (O,)

The concentration of O, in gas was measured by
continual analyzer PMA 30 from AFRISO, Ltd.,
which makes use of paramagnetic feature of oxy-
gen. The gas sampling was the same as in case of CO,
CO, and NO, measurement. The instrument was be-
fore the measurement calibrated by pure nitrogen
for the zero calibration (0 % of O,) and by ambient
air (21 % of O,) and the instrument measured within
the range 0-30 %.

Total organic carbon (TOC)

The flame-ionization detection method (FID) was
used to determine the concentration of hydrocar-
bon gross content in the gas (Fig. 8). The gas was con-
tinually taken off by heated conducting (heated head
with ceramic filter and heated hose from PTFE) at-
tached to the input of heated filter unit, from which
the gas was conducted to the Signal 3000 M analyzer
from Signal Instrument Co. Ltd. This analyzer works
on the principle of FID. The gas sample is conducted
to the hydrogenous flame burning between two
electrodes, where the hydrocarbon molecules ioni-
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zation happens and where the electric charge comes
up. The ion charges enable the creation of the cur-
rent between FID electrodes, which bears a propor-
tion to hydrocarbons concentration. Hydrocarbons
concentration is expressed summarily as C H with-
out qualitative resolution. As a calibration standard
acted methane in a nitrogen. Obtained results were
converted to the total organic carbon content (TOC).

Hydrogen fluoride (HF), Hydrogen chloride
(HCI)

Gas sampling for the determination of fluorine
gas adducts expressed as HF and chlorine gas ad-
ducts expressed as HCl started from the procedures
mentioned in the CSN 83 4752 part 2 and CSN EN
1911-1. The gas had been sucked off proportionally
through the take-off sonde with heated ceramic fil-
ter for solid parts separation (Fig. 9) to the two tan-
dem washing apparatuses filled with the absorp-
tion solution (NaOH water solution, concentration
of 0,1 mol.I'"). Take-off route further continued by
the silicone hose to the drying tower filled with si-
lica gel, to the gas pump, in front of which was placed
the flow controller, and to the precision liquid gas-
meter (Fig. 3). After finishing the sampling the sam-
ple from both washing apparatuses as mixed, the de-
mineralized waterwasfilled up to the known capacity
and the sample was transported to the laboratory to
be analyzed.

Ammonia (NH,)

The gas sampling for ammonia concentration de-
termination was made according to the CSN 83 4728
part2.The gaswas sucked off proportionally through
the take-off sonde with heated ceramic filter for solid
parts separation to the two tandem washing appa-
ratuses filled with the absorption solution (H,SO,
water solution, concentration of 0,05 mol.l-!). Take-
off route further continued by the silicone hose to
the drying tower filled with silicagel, to the gas pump,
in front of which was placed the flow controller, and
to the precision liquid gas-meter (Fig. 3). After fini-
shing the sampling the sample from both washing
apparatuses as mixed, the demineralized water was
filled up to the known capacity and the sample was
transported to the laboratory to be analyzed.

Water (H,0)

The gas moisture was determined gravimetri-
cally with the help of the condensation methodo-
logy. The gas sample was sucked off proportionally
through the take-off sonde with heated ceramic fil-
ter for solid parts separation to the condenser, where
mainly amount of water vapour contained in the gas
in the form of condensed fluid was caught. The con-
densed fluid weight can be determined as a dis-
tinction between condensation bulb weight with
the condensed fluid and empty condensation bulb.
From the condenser outputs the gas with the water
vapour content at the level of saturation (so-called
satiated gas, whose temperature and pressure are

measured). Take-off route further continued by
the silicone hose to the drying tower filled with si-
licagel, to the gas pump, in front of which was placed
the flow controller, and to the precision liquid gas-
meter. The resultant gas moisture is determined as
a sum of moisture caught in a condenser and resi-
dual moisture of satiated gas.

Benzene, Toluene, Xylene, Ethylbenzene,
Styrene (BTXES), Benzofurane, Indene,
Naphta-lene, Methylnaphtalenes

The measurement was done according to the pro-
cedures mentioned in the CSN EN 13649. The gas
sample was sucked off proportionally through
the take-off sonde with heated ceramic filter for solid
parts separation and through PTFE hose to the sorp-
tive pipe ORBO 32 from Supelco Comp. consist-
ing of the two sections with active carbon (400 and
200 mg). Take-off route further continued by the sili-
cone hose to the drying tower filled with silica gel, to
the gas pump, in front of which was placed the flow
controller, and to the precision liquid gas-meter.
The sorption pipes were after the analysis hermeti-
cally closed and transported to the laboratory to be
analyzed.

Gravimetric tar, Polycyclic aromatic
hydrocarbons (PAH), Dibenzofurane, Biphenyl
and Phenols

The measurement methodology resulted from
the “Direction for Measurement and Analysis of Tar
and Elements in Gases from the Biomass Gasifica-
tion” The gas sample was isokinetically taken us-
ing the sonde after which was inserted heated grip-
per with fiberglass filter, on which were caught solid
parts (filter temperature was hold at temperature of
200 °C). Gas further passed through seven wash-
ing apparatuses filled with isopropanol, in which
were caught tarry substances. The last three wash-
ing apparatuses were located in freezing box cooled
by the mixture of ice and salt at the temperature of
-20 °C. In this part of take-off apparatus were caught
prospective residues of tarry substances from the gas.
All the non-heated parts of the take-off apparatus to
the last washing apparatus were created from glass
or PTFE in order to except the sorption of tarry sub-
stances on the apparatus surface.

The filter with caught dust particles was after fini-
shing the take-off taken to the sample case and crea-
ted the first part of the sample being transported to
the laboratory. Glass and teflon part of apparatus was
several times washed with pure isopropanol and all
liquid parts were transported to the laboratory in
the glass closed vessel as the second part of the sam-
ple. Take-off route further continued by the sili-
cone hose to the drying tower filled with silica gel, to
the gas pump, in front of which was placed the flow
controller, and to the diaphragm gas-meter.

The filter with caught dust particles was after fini-
shing the take-off taken to the sample case and crea-
ted the first part of the sample being transported to
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the laboratory. Glass and teflon part of apparatus
was several times washed with pure isopropanol
and all liquid parts were transported to the labora-
tory in the glass closed vessel as the second part of
the sample.

Hydrogen (H,), Methane (CH,), hydrocarbons
(C,-C,), Sulfan (H,S), Carbon monoxid (CO),
Carbon dioxide (CO,)

The gas samples for selective analysis of gas com-
ponents were taken by a single application to
the glass sample case. Glass sample case (filled with
water in advance) was attached to the output part of
take-off sonde with heated ceramic filter. By open-
ing of ground-joint valve was the water emptied and
the glass sample case was filled with the gas; sample
gas was then immediately hermetically closed and
consequently transported to the laboratory to be
analyzed.

I: Ultimate analysis (% wt.)

1.6 Used fuels and their characteristics

I mention only culm plants, which can by ob-
tained in the form of shreddings, bulk straw or bales.
They can be eventually treated in the form of pel-
lets (Fig. 1) and briquettes (Fig. 2). In Tab. I are men-
tioned the eight most used samples of shreddings,
which were intended for detailed analysis of energy
parameters. Among these samples are waste samples
as well as intently grown biomass.

Proximate fuel analysiswas doneforeach sampleat
first, and then the ultimate analysis was done (Tab. I),
as well as ash fusibility determination (Tab. I1I) and
ash chemical analysis (Tab. IV). Mentioned samples,
except of amaranth, mallow and safflower, were gasi-
fied in the form of pellets and briquettes. Amaranth
was gasified in the form of shreddings and was not
necessary to be modified. For fuel using in the form
of shreddings it is necessary to make the appropriate
technical adjustments of the machine. Energy para-
meters of these fuels are mentioned in Tab. IT. The va-
lues of produced gas are mentioned in the Tab. Vand
tar contents in the Tab. VI.

Sulphur content
Plant C H O N Cl
Volatile | Sulphat. ash

Rape 45.2 5.81 419 0.63 03 0.08 03
Amaranth 42.5 5.77 449 0.8 0.01 0.01 0.03
Corn 40.2 5.52 379 1.01 0.26 0.01 0.02
Flax 47.4 591 40.4 0.44 0.01 0.01 0.02
Wheat 46 597 423 0.59 0.08 0.03 0.05
Safflower 471 5.99 41.8 0.73 0.49 0.03 0.03
Mallow 43.8 5.73 413 1.13 0.8 0.05 0.16
Sorrel 47 5.77 413 1.15 0.02 0.06 0.04

Note: mentioned values are in water-free state

I1: Energy parameters

Plant High heating value (M].kg") Low heating value (M].kg")
Rape 4.41 4.05
Amaranth 4.4 4.03
Corn 5.26 4.83
Flax 4.07 3.82
Wheat 3.89 3.59
Safflower ND ND
Mallow ND ND
Sorrel 4.57 4.24

Note: ND - not determined

RESULTS

During the gasification tests were acquired seve-
ral tens parameters, which for the first time brought

coherent conception of biomass utilization possi-
bilities for this process. A large number of analyses
were acquired not only about the fuel, butalso about
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I11: Ash fusibility temperatures determination
Temperature ( °C)
Plant
deformation sphere hemisphere solidification
Rape 1054 1062 1273 1279
Amaranth 1078 1088 1496 1499
Corn 1044 1052 1257 1264
Flax 1120 1200 1320 1460
Wheat 979 987 1128 1138
Safflower 1052 1057 1147 1153
Mallow 1045 1050 1454 1459
Sorrel 1086 1093 >1500 >1500
IV: Ash composition - chemical analysis (% wt.)

Element Plant

Rape Amaranth Corn Flax Wheat | Safflower | Mallow Sorrel
P,0O, 3.93 5.29 1.74 3.26 5.92 9.86 3.73 8.71
Al O, 0.23 0.55 6.14 5.18 3.21 0.95 1.97 0.53
Na,O 2.09 4.53 0.52 0.67 038 2.4 3.47 0.49
SO, 10.1 135 091 1.65 135 238 5.56 272
SiO, 1.63 4.6 693 62 57.4 6.45 19.1 4.49
CaO 31.1 51.9 4.43 9.64 6.17 30 25.4 30.4
K,O 33.8 189 10.7 9.58 9.55 26.7 23.8 27.8
Fe,O, 0.21 0.47 2.61 2.06 1.49 0.59 091 0.66
MgO 5.04 8.14 1.89 2.02 4.25 3.42 591 9.19
TiO, 0.02 0.05 0.62 0.27 0.2 0.08 0.15 0.04
MnO 0.06 0.01 0.1 0.12 0.07 0.08 0.08 03
Cl 0.2 3.93 0.95 0.47 0.53 17.2 993 1.63
Pb 0.002 0.12 0.001 0.002 0.003 0.005 0.003 0.002
Cd <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
CU 0.03 0.067 0.022 0.041 0.08 0.043 0.04 0.01
Hg <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Cr 0.009 <0.001 0.006 0.003 0.007 0.001 0.004 <0.001
Ni 0.11 0.04 0.01 0.009 0.08 0.009 0.007 0.16
\% ND ND ND ND ND ND ND ND
Zn 0.001 <0.001 0.024 0.016 0.027 0.024 0.006 0.001

the whole gasification process. Not only results
of flue gases components were acquired, but also
energy parameters and produced gas composition.
Observed parameters are necessary to be com-
mented. We have to realize that locality and condi-
tions of its production have the effect on biomass
composition — and hence on the whole gasification
process. That's why the samples of the same type of
biomass do not need to reach the same results.
While gasification tests of fuels were observed sul-
fur contents as well. Since gasification proceeds in

the reducing atmosphere, sulfur merges especially
into H,S.

That’s why measured values of sulphur oxide con-
tent in the gas are below the detection limit (<10
ppm).

While tests were stated hydrogen fluoride (HF) and
hydrogen chloride concentrations, too. Organic ad-
ducts in the sorption solution made difficult to de-
termine the precise concentration in formulas and
the filtration was necessary for the precise analysis.
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V: Gas composition (% vol.)

Element Plant
Rape | Amaranth Corn Flax Wheat | Safflower | Mallow Sorrel
CcO 119 13.4 11.2 14.5 9.85 ND ND 123
CO2 12 16.2 129 15 147 ND ND 19.7
N2 ND ND ND ND ND ND ND ND
02 ND ND ND ND ND ND ND ND
H2 115 16 993 6.5 8.83 ND ND 8.24
CH4 234 1.09 3.15 1.4 1.66 ND ND 213
C2-C6 0.43 0.16 1.22 0.78 0.71 ND ND 0.99
H2S <0.001 <0.001 <0.001 <0.001 <0.001 ND ND 0.01
Benzen 0.033 0.04 0.04 0.03 0.07 ND ND 0.04
Toluen 0.009 0.008 0.14 0.013 0.016 ND ND 0.025
VI: Tars content (mg.m?)
Plant Group Total
1 2 3 4 5
Rape 1077 28 570 411 26.4 2112.4
Amaranth 5 086 69.05 671 416 369 6 2789
Corn 1993 41.9 928 347 26.2 3 336.1
Flax 3312 513 920 352 29 4 6643
Wheat 2 566 66.2 1087 649 71.8 4 440
Safflower ND ND ND ND ND ND
Mallow ND ND ND ND ND ND
Sorrel 13 723 125 1947 452 20 16 267
VIL: Single fuel samples results
Plant name Form Result Note
1. Feeding sorrel granule satisfactory 1)
2. Amaranth shreddings satisfactory 2)
3. Wheat straw briquettes satisfactory 3)
4. Rape straw granule satisfactory 4)
5. Corn straw granule satisfactory 1)
6. Hemp (Cannabis sativa) - chaff briquettes satisfactory 5)
7. Mallow shreddings unsatisfactory 6)
8. Safflower shreddings unsatisfactory 6)
Notes:

1) The gas composition shows little CH,, it is necessary do add the water to the gas generator.

) Shreddings might be in the form of bigger pieces.
) Itisnecessary to dose in less quantity and to know down to the firing zone.

) Very heating, to dose in fewer parts, according to the instantaneous performance.
)

)

Itis necessary to dry to moisture less or equal to 20 % of water content.
Shreddings for a given plant is unsatisfactory - unhatched.




Biomass utilization for the process of gasification

155

The results of single measurements of gas com-
ponents concentrations were also influenced by
the gasification process instability, especially when
using culm plants. Taking of this samples proceeds
invery short time intervals.

While on-line measurements of nitrogen oxides
contents was recorded very low value, which was in
orderin tens of ppm. Produced gas isnot yet the final
productand NO_ content is not hence for the subse-
quent use essential.

In Tab. VII are mentioned the results of single fuel
samples in term of suitability for the gasification.

The gasification machine EB 30 proved its ability
to gasify a given type of biomass. However, the pro-
cess of particular parts of the procedure confirmed
the necessity of modifications for the gasification of
given commodities, in the sequel in case of mallow
and safflower samples. For the better process stabi-
lity is necessary to integrate automatic components
to the system. Thereby may be relieved the shortages
on the entering of the fuel to the generator, while
clotted ashes liquidation and the better gasification
stability may be achieved.

CONCLUSION

Energetic utilization of biomass is at present of
big concern, especially because of it is renewable
energy resource. Type of energetic product is deter-
mined by many factors: soil type, kind of usage and
purpose, harvest and transport possibilities, species
composition round about. Growing costs and costs
production (power consumption) and energy reve-
nues (earnings) must be compared in advance.

Among herbs are interesting are sugar-, amyl- and
oil producing plants. For example sunflower and es-
pecially rape (colza-oil is made into diesel and lu-
bricants, rape straw is used for gasification). Rape
straw has higher low heating value 15-17.5 GJ/t in
comparison with grain straw, which has low heating
value 14.0-14.4 GJ/t.

Among perennial plants is known Reynoutria
sachalinensis Nakai), which make high vyields
30-40 t solids/ha. Very discussed energy plant is
Miscanthus sinensis. Profitable is growing of Canna-
bis sativa L. because it does not require any treatment
during growth.

From biomass may be through various processes
gained all kinds of energy, which people need to
meet their needs. These kinds of energy are warm,
electric energy and energy for driving of vehicles.

From the state point of view is biomass one of
the few possibilities, how to gain the energy in

the future for next ten years. This plan is clearly for-
mulated in the state energy conception until the year
2030.

The gasification is one of possible methods how to
utilize a biomass for gaining these types of energy.
Improving the performance of these machines is
possible by using the gas separators or micro-tur-
bines in the given machine. Big advantage is that
these machines may be constructed as a small ma-
chine with output of 30 kW after as much as a con-
figuration with total output of units of MW.

Obtained results are then very sympathetic to bio-
mass utilization by this way, namely because they
may solve the problems in a given region, i. e. self-
sufficiency in a warm production, solving the em-
ployment in a given area and a contributing to at-
mosphere pollution control.

The results of measurement show that counter-
current gasifier may be used for energy genera-
tion from mentioned fuels. These results show also
the approach to municipal waste disposal as well as
the machine for sewerage plant, especially while us-
ing plasm.

DISCUSSION

The results of single measurements of gas compo-
nents concentrations were also influenced by the in-
stability of the gasification process, namely while us-
ing the culm plants.

There was complied uniform methodology of ma-
chine operation and measurements in the course of
testing process. While testing the rape (Brassica na-
pus) were discovered that it has high LHW, but it is
necessary to doseitinfewer portions, namely accord-
ing to immediate output in the gasification process.

Detailed results are very important especially for
the future development and research in the field of
gasification. They also serve as the basis for moderni-
zation of machine for generating the biomass energy.
The tests showed the necessity to add the automatic
components important for maintaining the stability
of the whole process. The gasification process thus
may solve also the questions in the field of reduc-
tion and disposal of the emission gases escaping to
the atmosphere.

The tests being done confirmed the right way of bio-
mass utilization — namely in the two phases. It means
to produce the warm and the gas, and the produced
gas then further use for given purposes, as boilers fuel
or after cleanup for the co-generation units.

SUMMARY

The results are obtained on the basis of the financial support of Czech Science Foundation when solv-
ing the project No. GACR 101/04/1278 “Biomass energy parameters” with Prof. Ing. Ji¥i Sury, DrSc.
as the participant, who is patentee of fixed-bed gasification unit (patent No. 293431). Thanks to these
possibilities were obtained these summary results in the fixed-bed gasification process, which con-
firms that it is necessary to process the biomass in the two phases. By it is possible to avoid the high-
er content of dioxins escaping to the atmosphere. It is one of the few forms how to ecologically and
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economically utilize the biomass energy. It is the opportunity for farmers who may take advantage of
waste biomass and purposely grown biomass. The farmers may be growers, processors but also ener-
gy producers and thereby extend their business activity.

SOUHRN

Vyuzitelnost biomasy pro proces zplytiovani

Biomasa jako jeden z obnovitelnych zdrojti energie mé velkou budoucnost ve vyuziti, zejména pro
ziskavani riiznych druht energie (teplo, el. energie, plyn). Vsouladu s energetickou koncepci CR a pl-
néni ukazatelt ve vyuzivani obnovitelnych zdroji do roku 2010 byl uskuteénén vyzkum termofyzi-
kélnich vlastnosti biopaliv. Na zdkladé t¥iletého projektu ,, Energetické parametry biomasy* bylo zis-
kéno procesem spalovani a zplyfiovani znaéné mnozstvi vysledkti. Pomoci provedenych spalovacich
a zplynovacich zkousek rtiznych druht paliva (biomasy) se dospé&lo k vysledktim, které nebyly do-
posud zatim publikovany. Ziskané hodnoty jsou uvedeny v palivovych listech, které jsou rozdéleny
do ¢ty ¢asti. Obsahuji informace o slozeni paliva, slozeni popela, podminkach zkousek a piehledu
sledovanych veli¢in. Sledovani probihalo pro proces spalovani, fluidniho zplytiovani a zplytiovani
v pevné vrstve. Byla sledovana tato paliva: akat, bfiza, topol, vrba, buk, borovice, smrk, amarant, len,

p3enice, fepka, saflor, sléz, stovik a kukufice.

biomasa, zplytiovani, pyrolyza, obnovitelné zdroje, zkousky zplytiovace, pelety, brikety
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vzorktl pro automatizované stanoveni koncentra-
ci plynnych slozek (Stationary source emissions -
Sampling for the automated determination of gas
concentrations)

CSN TSO 10849 Staciondrni zdroje emisf — Stanove-
ni hmotnostni koncentrace emisi oxidt dusiku —
Charakteristiky automatizovanych méf¥icich me-
tod (Stationary source emissions — Determination
of the mass concentration of nitrogen oxides — Per-
formance characteristics of automated measuring
systems)

CSN 83 4711-7 M&Feni emisi oxidu siFicitého, oxidu
sirového, kyseliny sirové a celkového obsahu oxi-
du siry ze zdroju zne&istovani ovzdusi. Kontinu-
alni stanoveni celkového obsahu oxidu sifi¢ité-
ho (Emission measurement of SO2, SO3, H2S04,

SOx from stationary sources of air pollution. De-
termination of SO2)

CSN 83 4740 Ochrana ovzdusi. Stanoven{ emisf oxi-
du uhelnatého ze staciondrnich zdroji. Metoda
infradervené absorp¢ni spektroskopie (Air pollu-
tion control. Determination of carbon monoxide
emissions from stattionary sources. Infrared ab-
sorption spectroscopy method)

CSN 83 4752-2 Ochrana ovzdusi. Stanoveni emisf
fluoru ze stacionarnich zdrojt. Odbér vzorkt pro
manudlni metody mé¥eni (Air pollution control.
Determination of fluorine emissions from station-
ary sources. Sampling for manual methods)

CSN EN 1911-1 Staciondrni zdroje emisf - Manualn{
metoda stanoveni HCI — Cast 1: Vzorkovani (Sta-
tionary source emissions — Manual method of de-
termination of HCI - Part 1: Sampling of gases)

CSN 83 4728 part 2 Ochrana ovzdusi. MéFenf emis{
amoniaku ze zdrojt znetistovani ovzdusi. Odbér
vzorku pro manuélni metody méfeni

CSN EN 13649 Stacionarni zdroje emisi — Stanove-
ni hmotnostni koncentrace jednotlivych organic-
kych slou¢enin — Metoda zaloZend na pouziti ak-
tivniho uhli a nésledné desorpci rozpoustédlem
(Stationary source emissions — Determination of
the mass concentration of individual gaseous or-
ganic compounds - Activated carbon and solvent
desorption method)

Address

Ing. Josef Spévak, Nejdecka 607, 691 44 Lednice, Ceska republika, Doc. Ing. Miroslav Havli¢ek, CSc., Ustav
techniky a automobilové dopravy, Mendelova zemé&d€lskd a lesnickd univerzita v Brng, Zemédelska 1,

61300 Brno, Ceska republika



