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POTENTIAL OF POST-CONSUMER RECOVERED WOOD
AND POSSIBLE WAYS OF IT USING IN UKRAINE

Wooden products should be designed and made iryahatensures efficient energy recovery
at the end of their life time. This should be dafter any other potentials of material recycling ax-
ploited and with a minimal technical effort and eommental impact. Consequently, criteria for the
design of wooden products, such as shape or dwog to be extended by criteria for an efficient en
ergy recovery, regarding also aspects of reusenaatérial recycling of wooden products or its com-
ponents. The study aims at the development of desiteria for wooden products, which meet the re-
guirements towards sustainable economics in tefrakape, functionality, reuse, recycling and energy
recovery after the final use on material level.

This paper gives an overview about the Ukrainiaind®ns and classification principles for
hazardous wastes on the Ukrainian level. Furthetescribes the assessment of treated wood waste
properties and the classification system of woodtes applied in the Ukrainian classifier of waste
wood. Finally, it presents an overview about themaatives in treated wood wastes, their classifica
tion according to the established Ukrainian codtien and the problems arising thereof for the
Ukrainian impregnation industry.

The most relevant achievements of this research vearched in the following areas of interest:
management of recovered wood; amounts of recowscsl; quality aspects of recovered wood; en-
ergy generation; market aspects of recovered wgmEnhouse effects of recovered wood; design of
wood products.

The most interesting results gained during researeh

» The amount of Recovered Wood in Ukraine (assump&®8) is about 2.9 Mio. t/a which
corresponds to about 13 % of the annual round veondumption of 14.3 Mio. t/a and about 43.5 PJ/a
(12.1 TWh/a) or 6,7 % of the current annual primanergy consumption in Ukraine of about 181
TWh in 2008 year.

* As 46.7 Mio. Inhabitants (2006) are in the Ukraitiegre is an annual specific amount of re-
covered wood of about 62 kg/capita (*additionalgmtial).

» Itis assumed, that about 0.3-0.4 Mio. t/a are G@ated wood, which are about 10-13 % of
the annual amount of recovered wood.

All four groups can be used for energy generatmoprbduce useful energy like heat and elec-
tricity in special dedicated combustion plants. Feeycling to new wooden products (e.g. wooden
based panels) mainly the group 1 and 2 are feasinlgently in Ukraine the recovered wood is used
(Baseline 2008, assumption) for the following masmagnt options: 24 % for energy generation, 10 %
for recycling and reuse and the rest of 66 % fanposting, landfill and unknown options.

These 2.9 Mio. t/a contribute to:

» 15 PJ/a fossil fuel savings because of energy géoser

* 1 Mio. t/a fresh wood savings because of recyding reuse;

* 1 Mio. t/a CQ reduction.

A comparison for different Scenarios for the useemiovered wood for energy generation and
recycling is made; in which it is assumed, thatheaicthe Scenarios provides the same amount of use-
ful energy and wooden products. This means forgghgeneration, if less recovered wood is used an
additional amount of fossil fuels is needed. Fayoting it means, if less recovered wood is useti-ad
tional fresh wood from sustainable forest managensameeded.

The total CQ-emissions decrease significantly by an increasimaye of recovered wood used
for energy generation and vice versa. The additianeunt of CQ@-emissions from providing fresh
wood is increasing by an increasing share of reeoveood for energy, but the increase is insignifi-
cantly or even negligible compared to the achiev&i®-reduction from substituting fossil fuels for
energy generation. The G@missions of providing fresh wood of Scenario Zhedgy generation
only» are with 0.087 Mio. t/a the lowest and in 150 3 «maximum recycling» with 3.076 Mio. t/a
the highest. Assuming that Scenario 1 «Energy ge¢oarand recycling» with C£2emisisons of 1.854
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Mio. t/a is most realistic future situation. Comgaro the «Baseline 2008» of Ukraine the incredse o
the share of recovered wood for recycling wouldease the C@emissions of about 0.633 Mio. t/a;
whereas with an increasing share of recovered vimodnergy generation a maximum gémission
reduction of about 2.443 Mio. t/a might be achieved

Keywords: wood, post-consumer wood, wood preservative agposs-consumer wood systema-
tization, post-consumer recovered wood coding, cliny, waste management, energy recovery, assign-
ment waste wood, Cf&emisisons.

Background

Further development of international economic dmlation of Ukraine requires
carrying out an energy policy coherent to the pob€leading world countries, first of
all European Union. EU countries goal is transitiorsustainable development. In en-
ergy field they make great efforts to improve egeggcurity, to increase the use of own
renewable energy resources, to reduce negativeeimée of energetics upon environ-
ment. For the period till 2010 EU countries planréise the share of renewables up
from a level of 6 % in 1997 to 14.6 % [9, 17] oéttotal primary energy consumption.
Realization of these plans and achieved big tecuncdl progress, particularly in wind
energy and biomass utilization, inspire them witbrenambitious plans. The positive
technical, economic and structural conditions f@ tise of biomass for energy genera-
tion will enable biomass to contribute significantd this aim.

In 2000 consumption of wood and wood waste in WHador energy production
amounted to about 5.8 TWh [9]. According to progaasonsumption of wood and
wood waste (Post-consumer Recovered Wood) for gnenaduction will be about 13
TWh in 2030 and may achieve 16.3 TWh/a in 2040tHeurdevelopment of energy
utilization of wood and Recovered Wood can be atgoected under reorganization of
forestry and intensive development of forestry ardmination of the technical poten-
tials of Recovered Wood and wood residues as lestbrglary raw materials and as en-
ergy sources. So, prognosis on energy utilizationand and Recovered Wood in 2050
may be 25 TWh/a.

In the Kyoto process the European Union has corathito reduce European
greenhouse gas (GHG) emissions ¢CCH,, N,O etc.) by 8 % from 1990 level by the
year 2010 [8, 28]. Predicting further developmehé@nomy and energetic on the ba-
sis of modern and the most effective technologaperts came to a conclusion about
possibility to replace nuclear and fossil fuel étht or partly depending on a region) by
renewable energy sources (RES). For example, soanwarked out for Denmark dem-
onstrates that transition to sustainable energiesysvill not exceed expenditures nec-
essary for supporting traditional energetic, asteduring the nearest 30 years. At the
same time emission of G@an be reduced by 70%.

Energy generated from biomass is able to substitutéossil fuels used for elec-
tricity, heat supply and transportation fuel. Bi@sawill therefore contribute substan-
tially to the reduction of greenhouse gas emissiamanly CQ from fossil fuel com-
bustion. Landfilling of organic material leads téi{emissions, and the GHG potential
of CH, is 21 times higher than that of @herefore, avoiding landfill of biomass can
reduce CHemissions from landfill sites. One of the most artpnt sources of biomass
— in addition to forestry and energy crops — dexifrem industrial wood at the end of
its life (e.g. demolition wood, timber from buildjrsites and the commercial sector).
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Scope of Recovered Wood

There is no common definition available for Rece@geWood in the context it is
used in Ukraine. In the Conference of the Natiddalversity of Forestry and Wood
Technology of Ukraine (NUFWT of Ukraine) a prelirany definition that was used
was based on the system used in the European \@assdogue (EWC). However, in
this system, Recovered Wood is not seen as a wadgy all circumstances. Indeed, the
concept of Recovered Wood specifically recognibas & large proportion of the poten-
tially available wood being considered under thasegory is definitely not to be re-
garded as a ‘waste’ material. Discussions by NUFM/Ukraine researchers at several
conferences made clear that Recovered Wood is partemt raw material for the panel
board industry and for energy producers.

In NUFWT of Ukraine the following definition is udefor the term Recovered
Wood: «Recovered Wood is demolished solid products biomnmgexamples: used
construction biomass, used pallets biomass) and useroducts biomass that is go-
ing to be used in the same product for another pumse (example: used railway
sleepers), generated from used solid wood productseThe term Recovered Wood
does not cover biomass in used solid wood produdisat is going to be used once
more in a new setting (example: wooden chair), oribmass in intermediate solid
wood products that is going to be used in new solichaterial products (example:
used panel boards)».

Finally, when estimating the amounts of Recoveredow/in Ukraine the re-
searchers by NUFWT of Ukraine agreed as a workympthesis, that all quantities of
wood biomass coming through the secondary resaunanrgagement system had to be
included. In most cases the secondary resourcegaarent system is an integrated part
of the waste management system after use in dtdeaslife cycle. Therefore the term
used for Recovered Wood in this paper can alsaab®&d as Rost-Consumer Woodob.

Recovered Wood covered by the scope of NUFWT ofaldker includes all kinds
of wooden material that is available at the end®tise as a wooden product («post-
consumer» or «post-use» wood). Beside forest residund energy crops, Recovered
Wood is one of the most important renewable souoddsomass and as a renewable
raw material and energy carrier. Recovered Woodliypaomprises packaging materi-
als, demolition wood, timber from building sitesdaimactions of used wood from resi-
dential, industrial and commercial activities.

Therefore all wood grades from forestry residuesuiing tops, thinnings and
branches from forest operations are excluded asafenot in the scope of researchers
by NUFWT of Ukraine. Black liqueur from pulp prodien is also not within the scope
of researchers by NUFWT of Ukraine.

Recovered Wood is described by the following osgisaw mill, wood manufac-
turing industry, particle board industry, pulp graper industry, construction and demo-
lition activities, residential and commercial sest@ackaging. Where as this research is
mainly focusing on Recovered Wood from the woodizatiion side, but including mar-
ket interactions, market effects and future madetelopments with wood from the
wood processing side.

The most important parameters describing RecovéYedd are size, quality
properties, condition, heating value, moisture eopt content of chlorine, ash, con-
tamination and heavy metals.
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Management of Recovered Wood

European wood recycling has grown steadily overaise decade, mainly due to
increased consumption by the panel board indudiljions of tones are still sent to
landfill each year as most of the current marketsécycled wood require clean, solid
timber. Outlets for other wood waste, including @lgoroducts and treated wood waste,
are very limited in many countries. Much of the @anoard and treated wood waste is
currently sent to landfill because there are ncewothcceptable or practical options.
Some interesting projects addressing this problewe hrecently been completed, such
as «UK Waste» and «Resources Action Programmer (WRAy TRADA Technology
in UK. The aims of a majority of the reported paigewere to identify ways of divert-
ing waste material from landfill via reuse, recygj composting and energy recovery.

The management of Recovered Wood in general anelaited Recovered Wood
management systems in particular, can be analyzéifferent ways. One appropriate
method is by describing the current situation andnhg an outlook for the future by
covering the following aspects: amounts and gesliof Recovered Wood in relation to
the whole wood utilization, related legislation amdjulations for handling Recovered
Wood, classification of Recovered

Wood recognition of key players and available apphes and tools in the deci-
sion-making contexts, and anticipation of futurgedepments in the area.

During the COST E31 [8, 20], examples of existingnagement systems in Aus-
tria, Sweden and United Kingdom were selected aigdlypsummarized to illustrate di-
versity of approaches and focuses of interest inagament systems (directly dealing
with Recovered Wood) in different European coustr@/orth mentioning is that in cer-
tain countries there are no 'recognizable’ managesystems at all, so future develop-
ment and standardization must obviously receive mmore professional attention in
order to unify European Recovered Wood long terch @merational management poli-
cies. Legislation acts related to Recovered Woao lieeen issued by the European Un-
ion since the early 1970s through different Dirge$i Documents assessed in this re-
search cover the period from 1975 to 2000 and giveverview of the legal develop-
ments related to Recovered Wood wastes, treatnfidraizardous waste and incineration
of wastes. It is interesting to note that the tedRecovered Wood waste» is the domi-
nant one although nowadays interpretation of Reeav&Vood is more general. No
special reports are evident in the European casitelated to real life implementation
of aforementioned legislative acts and legislation.

Amounts of Recovered Wood

For the first time, an estimation of the amounRefcovered Wood in 20 COST
E31 countries was obtained in 2002 year. It alsonvghl that Recovered Wood is an
important resource for reuse and recycling, fomepxia in the panel board industry and
energy generation (table 1). Sustainable manageafahis resource for material and
energy use may mitigate environmental impacts sisctie green house effect. In addi-
tion, the availability of this wood resource in theture offers possibilities for emission
trade to fulfill the Kyoto protocol.

The average amount of Recovered Wood from the 2@tdes listed in table 2
was approximately 65 kilograms per capita. The acbapita fig. for each country is
shown in fig. 1. There are large differences betweauntries; for instance, the Fig. for
Hungary is only 3 kg/capita whilst Serbia is 241dagpita. In Austria, Germany and the
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Netherlands the data are based on research projdetsamount of Recovered Wood in
Austria is 96 kg/capita, whilst in Germany it is Kg/capita, and in the Netherlands it is
76 kg/capita. All these countries have more Recav&/ood per capita than the aver-
age of 65 kg/capita. This may lead to the conclusiat the total amount of Recovered
Wood estimated is in the correct order of magnitude

Table 1. Share of uses of Recovered Wood in COST E8ountries [8, 10, 29]

, Energy , , Others,
Country Reuse Recycling Generation Landfill | Composting unknown
Transfer coefficients in percent divided with 100
Austria 0,05 0,4 0,42 0,02 0,1 0,01
Belgium 0,38 0,28 0,02 0,02 0,1 0,2
Bulgaria 0,01 0,25 0,35 0,05 0 0,34
Croatia 0,05 0,15 0,7 0,05 0,02 0,03
Finland 0 0,48 0,51 0,01 0 0
France 0 0,71 0,14 0,15 0 0
Germany 0 0,152 0,691 0,002 0,008 0,147
Greece 0 0 0 0 0 1
Hungary 0,05 0,1 0,2 0,5 0,1 0,05
Ireland 0,08 0,66 0,01 0,08 0,02 0,15
Iltaly 0,07 0,572 0,347 0,011 0 0
Netherlands 0 0,6044 0,3672 0 0 0,0274
Norway 0 0,05 0,7 0,02 0,07 0,17
Poland 0,11 0,03 0,02 0,01 0 0,83
Portugal 0 0,12 0,01 0,02 0 0,85
Serbia 0,01 0,05 0,24 0,3 0 0,4
Slovenia 0,05 0,025 0,67 0,23 0,025 0
Spain 0 0,8 0,05 0,09 0,05 0,01
Sweden 0,025 0,025 0,9 0,025 0,025 0
United King 0 0,16 0,28 0,22 0,11 0,23
300
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Fig. 1. Amounts of Recovered Wood per Capita in @ countries (actual)

and in the Ukraine* (potential)

4

67



Table 2 includes the data provided with questiomsaand the assessed amounts
of «post consumer wood». Because of different dedims of Recovered Wood in the
various member countries the statistical data dferent and very often including for-
estry residues or residues from wood processing.

Currently in these 20 countries the recovered wsodsed for the following
management options: 34 % for energy generatiop38r recycling and reuse and the
rest of 28 % for composting, landfill and unknowptions.

Table 2. Amounts of Recovered Wood and use of Rearyed Wood in the different
countries [8, 18, 25, 28, 29]

Country Reuse Recycling Energy Landfill Compostin%alir:]ir\/i’r] Total
[t/a] [t/a] [t/a] [t/a] [t/a] [t/a] [t/a]
Austria 38,750 310,000 325,500 15,500 77,500 7,750 775,000
Belgium 259,540 191,240 13,660 13,660 68,300 136,600 683,000
Bulgaria 1,633 40,825 57,155 8,165 - 55,522 163,300
Croatia 5,052 15,155 70,723 5,052 2,021 3,031 101,034
Finland - 360,624 383,163 -7,513 - - 751,300
France - 5,041,000 994,000 1,065,000 - - 7,100,000
Germany - 906,224 4,119,742 11,924 47,696 876,414 5,962,000
Greece - - - - - 450,000 450,000
Hungary 1,600 3,200 6,400 16,000 3,200 1,600 32,000
Ireland 38,552 318,053 4,819 38,552 9,638 72,285 481,898
Italy 112,841 922,070 559,368 17,732 1,612,011
Netherlands 755,525 459,000 34,925 1,249,450
Norway - 12,300 172,200 4,920 17,220 41,820 248,460
Poland 34,100 9,300 6,200 3,100 257,300 - 310,000
Portugal 28,320 2,360 4,720 200,600 236,000
Serbia 18,100 90,500 434,400 543,000 724,000 1,810,000
Slovenia 5,375 2,688 72,025 24,725 2,688 - 107,500
Spain - 960,000 60,000 108,000 60,000 12,000 1,200,000
Sweden 19,600 19,600 705,600 19,600 19,600 - 784,000
United King - 885,760 1,550,080 1,217,920 608,960 1,273,280 5,536,000
Sum 535,142 10,872,383 9,996,395 3,125,083 916,822 4,1147,127] 29,592,953
t/(c*a) 0,0012 0,0239 0,0220 0,0069 0,0020 0,0091 0,0651

Quality Aspects of Post-Consumer Wood (PCW)
Waste wood must be assigned to one of four ofdHewing waste wood catego-
ries depending on the level of pollution:
» Waste wood categoryPCW I
Waste wood in its natural state or only mechanycaibrked which, during use, was
at most insignificantly contaminated with substanlarmful to wood;
» Waste wood categoryPCW Il
Bonded, painted, coated, lacquered or otherwisatdde waste wood with no
halogenated organic compounds in the coating anglaoal preservatives;
* Waste wood categoryPCW IlII:
Waste wood with halogenated organic compounds endbating, with no wood
preservatives;
» Waste wood categoryPCW |V:
Waste wood treated with wood preservatives, suadlaibsay sleepers, telephone
masts, hop poles, vine poles as well as other wastal which, due to its contamina-
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tion, cannot be assigned to waste wood categofi®y P PCW Il or PCW IlI, with the
exception of waste wood containing PCBs.

In Germany utilization and disposal of this wooddgulated by the Waste Wood
Directive — «Ordinance on the Management of Wastod¥, which is put into force,
March 2003 [26]. In accordance with this decreepaves classified in the following
categories: A l, Alll, Alll, A IV. Waste wood whicconstitutes waste wood containing
PCBs within the meaning of the PCB/PCT Waste Omtea [PCB/PCT-
Abfallverordnung] and is to be disposed of in ademce with the provisions of this
Ordinance, in particular insulating board and sownsdlating board treated with agents
containing polychlorinated biphenyls. Table 3 sholat the market volume consists of
Al/Allas well as Alll / AV respectively onbalf each. The categories A Il and A
[Il respectively have a share of about one thirdhef total volume. Waste wood con-
taining PCBs has got a share of about 0,1 %.

Table 3.Categories by waste wood ordinance in Germany andKoaine

PCW («Altholz») in Germany [7, 15] PCW in Ukraine*
Category 2003 2006 2008

Germany [8]| Ukraine [5]| [Mio.t] [%0] [Mio. t] [%0] Mio. t] [%0]
Altholz | PCW | 1,112 17,0 1,085 18,2 0,493 17,
Altholz 1l PCW Il 2,265 34,7 1,979 33,2 1,032 @5,
Altholz 1l PCW I 2,050 31,4 1,795 30,1 0,885 0,3
Altholz IV PCW IV 1,094 16,7 1,097 18,4 0,484 16,
Waste wood containing PCB 0,010 0,1 0,006 0,1 0,006 0,2
Total 6,531 100,0 5,962 100,0 2,900 100

*) PCW in Ukraine* — Potential amount of post-comser wood (PCW) in Ukraine

With regard to inspections and monitoring, the \Waatood Ordinance is geared
towards strengthening the personal responsibilitthe installations, supplemented by
moderate independent inspections and monitoring@ focus is on the operators of
waste wood treatment installations that are oldigidb allocate the waste wood to the
given recovery paths. This allocation process isganonitored regularly. This system
of internal and independent monitoring is suppoltgd@locumentation and reporting ob-
ligations. This provision produces a high levelpo¢cautionary environmental protec-
tion with the greatest possible personal respditgibvhile at the same time being en-
forcement-friendly.

Instead of elaborate and uncertain sampling antysiegrovisions, assignment
to the respective category can occur on the bd&sisigin and in accordance with strict
requirements for keeping waste wood separate and ba mixing waste woods. To
simplify assignment, the Ordinance contains a gameie to be assumed for the com-
mon types of waste wood. In the case of a mixtdirdifterent waste wood categories,
the mixture must always be assigned to the categgnject to the most stringent provi-
sions. In order to ensure safe recovery, the wasted categories Al to A IV are then
allocated to the individual substance recyclinthpaenergy recovery is governed by
the provisions of the Federal Emission Control &gt the statutory ordinances issued
on the basis thereof. Waste wood containing PCBkassified, as a «special category»
if it's PCB content is more than 50 mg/kg [8]. Vastood containing PCBs must be
disposed of in accordance with the PCB/PCT Wastknance — only thermal treatment
procedures come into question.
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Implications for the Ukraine Industry

The assignment of waste wood to category A IV casepdifficulties to the wood
industry. Waste timber can be contaminated to wdiffe extents with paint, lacquer,
coatings and wood preservatives. Some active irgmeican represent a particular risk
potential. Among these are pentachlorophenol, tiedgermethrin, dichlorodiphenyl-
threechloretan (DDT), polychlorinated biphenyls BpQoolychlorinated terphenyls (PCT),
polybrominated biphenyls (PBB), polyvinilcloruro\(E), and oils that are produced by
fractions of coal tar (benzopyren) and compoundghvitontain benzo(a)pyren and
other superficially active hydrocarbons (SAH) anldess chemical elements (arsenic, bo-
ron, cadmium, copper, mercury, lead, titanium, filne, chlorine, chromium, zinc and
others [8, 23, 24, 27, 30) and their compoundsyedsas creosotes (table 4).

Table 4. Kind of wood preservatives and estimatedugantity of wood waste from
different origin [27, 30]

Estimated quantity (*1.000 to/4)

Assortment Impurity*) (possible) Retention Germany Ukraine™)
Sleepers ggeglsote, ?]?jlk g/nt-175 kg/n ca. 60 — 85 ca. 15 — 2(
CCB, CCF, CCA 6-12 kg/m?
Poles creosote, ca. 90 kg/m ca.15-25 ca.4-6
HgCb 0,6-1,0 kg/ni
CCB, CCF 6-8 kg/n?
Cu-HDO-salts 3-4 kg/n?
Landscaping creosote ca. 80 kg/m ca. 220 ca. 55
tar oil derivates/ 250-400 g/m
formulations LOSP ndi
CCB, CCF, CCA ca. 6-8 kg/m present stock | present stock
Hop-poles creosote ca. 90 kg/m (pcs): 150000 —+ (pcs): 35000
HgCh ca. 0.4-0.8 kg/rh 270000 — 65000
CCA, CCF 5-6 kg/n?
CCB ca. 10 kg/m
Vineyard posts | creosote 50-100 kg/m ca.9-14 ca.2—3
HgCl ca. 0.6-1.0 kg/rh
CFA 5-6 kg/nt
Wood from all WPs except creosote
gﬁirlr(;l(i)rlllgg,nb(ﬂcil d- argocﬁ;ncigit:gg?\?a??d no specification ca. 500—- 2000 ca.200- 470
ing sites nishes, impurities etc.
Wood for packag- ) ca470-970| ca 1l15-235
. rarely -i-
ing/ palettes
Cable drums CCB, CCF, CC 6-8 kg/m ca.31-45 ca.9-11
Furniture varnishes, glues, coatings unknown ca025 ca. 1600
Industry residu€s| rarely, known if applied no specification ca. 8100 ca. 900
Total treated 1300 — 3400 400 — 800
Untreated 10600 2500
Grand total 11900 -13900 2900 - 3300

%)

— CCA - wood preservative containing Cu (ceppCr (chrome) and As (arsenic) compounds; C@®ed preserva-

tive containing Cu, Cr and B (boric acid) compour@€F — wood preservative containing Cu, Cr anfldofine) com-
pounds; CC — wood preservative containing Cu ang¢@npounds; CFA — wood preservative containingfCand As
compounds; Cu-HDO — wood preservative containingyblohexyl-N-nitrosohydroxyl amine copper.
**) — Potential additional amount of post-consumerod (PCW) in Ukraine
1 - Private railways in some cases may usentiima containing salts (only pine).
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Post-Consumer Wood (PCW) — Recovered Wood mighs lokassified accord-
ing to its special characteristics, mainly desdatilty treated, untreated, contaminated
and hazardous fractions, in four different categ®(igroups):

 PCW:-I (Group 1) — «Untreated recovered wood»: wooackaging material, building and
demolition wood wooden bulky rubbish of residentialste fraction;

* PCW:-II (Group 2) — «Treated recovered wood»: trédiailding and demolition wood, wooden
bulky rubbish of residential waste fraction;

 PCW:-III (Group 3) — «Contaminated recovered wodrhnsmission poles, railway sleepers;

» PCW-IV (Group 4) — «Hazardous recovered wood»spaled poles salt impregnated, chemical
treated wood waste (CCA and CCB).

Mantau and Bilitewski [16] have disclosed a totatoaint of waste wood and
wood in waste of about 11.2 Mio. tons (air-dry)isTamount is derived from data of the
statistical Federal Office and the administratit®ces which were lifted up in the con-
text of the waste statistics.

These amounts of wood waste emerge in differerssané private businesses and
public communes. According to the authors the «wsocbllected separately in some
cases, however, mainly it is a component of wastedumes. A part of the wood is
sorted and utilized or disposed afterwards. Thedorainant part is removed or utilized
directly without an inter-step of sorting» (Mantand Bilitewski 2005). Primarily the
wood in the mixing waste is distributed directly ftisposal. About 5.6 Mio. tons are
disposed, either landfill or thermal.

The utilization of waste wood happens mainly fortenial or energetic use. Fur-
thermore, an import of about 0.9 Mio. tons and apogt of post-consumer wood of
about 0.7 Mio. tons were calculated. In Germanpuals.5 Mio. tons are utilized (table
5). This amount subsumes the waste wood which eamdfined as post-consumer
wood and the imported volume.

Table 5. Origin of post-consumer wood in Germany [716, 19]

Origin _ 2001 _ 2003 _ 2006
[Mio. 1] [%] [Mio. 1] [%0] [Mio. 1] [%0]

Commerce (package) 0,812 13,6 1,369 21,0 1,271 21,3
Construction waste 1,881 31,4 1,742 26,7 1,629 27,4
Wood-processing industry 0,855 14,2 0,912 14,0 0,884 14,8
Municipal waste 1,758 29,4 1,353 20,7 1,237 20,8
Import 0,222 3,8 0,632 9,7 0,585 9,8
Other 0,455 7,6 0,523 8,0 0,356 59
SUM 5,983 100,0 6,531 100,0 5,962| 100,0
Disposed, either landfill or thermal 4,383 4,679 5,938

AMOUNT 9,600 11,200 11,900

The following table 6 displays an overview of theggmms of post-consumer wood,
which will be relevant only for potential sustaifalpost-consumer wood supply.The
waste wood shall be assigned to the waste woodjmads permitted for the intended
recovery path by means of visual checks and sorting is suspected that the waste
wood has been creosoted, the waste wood must lgn@ddo category A IV. When as-
signing waste wood to a category, the type androogthe waste wood shall be taken
into consideration in accordance with table 7 asassumption of a general rule. As-
signment to another waste wood category is perhitieparticularly justified excep-
tional cases. It must be documented in the faclbty-book and the reasons for this
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must be given. Interfering substances must be reohd¥ it is not possible to assign the
waste wood definitively to a particular waste wamalegory, it must be assigned to a
higher category.

Table 6. Potential sustainable of post-consumer wddPCW) in Ukraine

Post-consumer recovered wood
potential additional potential amount
Origin amount in Germany in Ukraine [1-3]
2005 [10] 2008 2009
[Mio. 1] [%] [Mio. 1] [%0] [Mio. 1] [%0]
Commerce (package) 0,286 15,71 0,258 8,90 0,225 8,65
Construction waste 0,595 32,67 0,658 22,69 0,457 17,58
Wood-processing industry 0,245 13,45 0,184 6,34 0,105 4,04
Municipal waste 0,488 26,52 0,395/ 13,62 0,335 12,88
Other 0,212 11,64, 0,364 12,55 0,243 9,35
SUM PCW?¥) 1,859| 64,10 1,365 52,50
TDW PCW*¥) 1,041, 35,90 1,235/ 47,50
TOTAL 1,821 100,00 2,900| 100,00 2,600| 100,00
Uses of wooden resours (UWR) [2] 14,300 10,500

¥ PCW =UWR x 13%/100%;
**)  PCW = Tough domestic waste (TDW) x 1%/100%

Overview of management options

In fig. 2 the possible options for management aowered wood are shown,
mainly recycling to new wooden products or energgegation for heat and/or electric-
ity. Of course for all different groups of recovedre/ood, a special processing e.g. sort-
ing, chipping, separation of metals has to takegla

PCW | - “Untreated Particle boad inductry

recovered wood”
Recycling

PCW Il - “Treated / Wood industry

recovered wood”
. /
PCW IIl -“Contamina-ted Electricity
recovered wood”
Energy
Generation
PCW IV - Hazardous Heat

recovered wood”

Fig. 2. Management options of recovered wood

All four groups are very suitable to be used foergy generation (e.g. heat, or
cogeneration of heat and electricity), even eadhefgroups needs special combustion
technology, whereas group 4 will mainly be co-firadMSW incineration plants. Un-
treated wood (group 1) is best suitable to recygchat also bigger fractions of treated
recovered wood (group 2) might be recycled. Acaugdb current market situation the
price of recovered wood in group 1 and 2 determiifasis used for recycling or en-
ergy generation. The exact amounts of recovereddvwsed for energy generation and
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recycling are not known in Ukraine. Therefore ihecessary to define different Scenar-
ios for the use of the recovered wood. For alledlght management options a specific
processing of recovered wood is necessary to radalgh input quality as biofuel for
energy generation or secondary raw material fordgodbased products, e.g. chipping,
metal separation.

Table 7. Usual assignment of the common types of sta wood in Ukraine [4-6, 8]

Ne Common types of post-consumer wood (PCW) Usual as- Waste code
) group | kind varieties signment | Europe [8] Ukraine
Waste, cuttings, shavings from solid 2000.2.2
wood in its natural state PCWH 030105 2000.3.1
Wood waste from woodwor 2 - - .
1 ing and machining Waste, cuttings, shavings from derived timber 2000.2.2
products and other treated wood (with no harREWHI 030105 2000'3'1
ful contaminants) o
Palettes made from solid wood such as: Europg]-
Palettes ettes, industrial palettes made from solid wocadglcw'I 150103 77103.1.06
Palettes made from derived timber products PCW-| 1501 03| 7710.3.1.46
Other palettes with composite materials POwW- | 1501 03| 7710.3.1.46
Transport cases, crates made from solidwopd  BRCW-| 1501 03| 6000.3.1.44
2 | Packaging Transport cases made from derived timber proB&3V41 1501 03| 6000.3.1.44
Boxes Boxes for er_ut,_vegetabIes and ornamental plartﬁ w1 150103 77103.1.d6
well as similar boxes made from solid wood
Ammunition boxes PCWV |1501 10%7730.3.2.0]
Cable reels made from solid wood (made before 1989) PGXV- |15 01 10% 7730.3.2.01
made from solid wood (made after 1989) PCW- | 1501 03| 7710.3.1.46
Waste wood Solid wood in its natural state PCW- | 170201| 4510.1.3.46
from buil- | Derived timber products, barked wood, treat
ding sites solid wood (with no harmful contaminants E%W'H 170201} 4510.1.3.46
Boards, fal_se ceilings, planks from interio PCWAI 1702 01| 4510.1.3.ds
works (with no harmful contaminants)
Waste wood Door leaves and frames (with no harmful cg
from tearing v mes (wi UWC¥cwar | 1702 01| 4510.1.3.d6
taminants)
down and - — -
Waste wood | sorting out Profile boards for the fitting out of rooms, ceil-
from the ing panels, ornamental beams etc. (with Nd®CWA{I 1702 01| 4510.1.3.46
. harmful contaminants)
3 |construction Heat and sound insulating board treated wj
industry - gb : tIBisposaI 17 06 03*4510.3.2.01
agents containing polychlorinated bipheny|s
Waste wood Chipboard used in construction Paw- | 170201| 4510.1.3.46
fr_om demoli-| Wood used in construction for Ioad-bearmgPCW_N 1702 044 4510 1.3.04
tion and res- elements
toration work Timber framework and rafters PCW- |17 02 04%4510.1.3.04
Windows, window posts, outer doors PAW- |17 02 04%4510.1.3.04
Impregnated wood used in external structuf@CW1V |17 02 04%4510.1.3.04
Wood from construction and demolition wof
Other containing harmful contaminants iﬁCW'N 1702 04%4510.3.2.01
Impreanated Railway sleepers PCW/ |17 02 04%4510.3.2.0]
breg Telephone masts PCW- |17 02 0474510.3.2.0]
4 |Wastewood | oot an d used in horticulture and |
used in exter{ lous Wood Used In NOTUCUIUTe and ANty oyygy 117 02 044 4510.3.2.0
nal structures scaping, impregnated garden furniture
Various wood used in agriculture PCW/- |17 02 04%4510.1.3.06
Furniture, solid wood in its natural state PQW- | 2001 38| 7710.3.1.70
: | Furniture, with no halogenated organic com; |
5 | Eurniture D|ffetriﬁgt set pounds in the coating PCWAHI 2001 38| 7710.3.1.10
Furniture, with halogenate_d organic compoy o, ~\vrrp 2001 38 77103.1.10
in the coating
6 | Waste wood from bulky refuse (mixed) PAQw- | 2001 37| 7730.3.1.43
7 | Waste wood from industrial use (e.g. industii@bfing, cooling towers) PCW |17 02 04%4510.3.1.0]
8 | Waste wood from hydraulic engineering PQW- |17 02 04%4510.3.1.0]
9 | Waste wood from dismantled vessels and goodsavegg PCWIY |17 02 04%4510.3.1.0]
10 | Waste wood from damaged structures (e.g. busntiv PCWI/ |17 02 04%4590.3.1.01
11 | Fine fraction from the processing of waste winoghake derived timber products PAW- |19 12 06%2000.3.2.01
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Re-use/recycling

The waste wood categories Al to A IV may be usedhHe manufacture of active
carbon/industrial charcoal and the production aitbgtic gas as well as in incineration
and gasification plants that are licensed purstathe Fourth Ordinance on the Imple-
mentation of the Federal Emission Control Act [26]d with regard to emissions are
subject to the Seventeenth Ordinance on the Impleatien of the Federal Emission
Control Act (cf. table 8) During these procedurd® organic pollutants contained in
the waste wood are completely destroyed due tditje temperatures. Heavy metals
are bound as solid in the residues or dispersadglumaste gas purification.

Only certain pollution-free or low-pollution wasteoods can be considered for
use in manufacturing derived timber products. Coamgke with this requirement is
guaranteed by binding pollutant limit values (dblea9), including relevant sampling
and analysis provisions, for the wood chips produfce use as raw materials for the
manufacture of derived timber products (cf table K)aste wood processed in this
manner for the derived timber products industrysesato be waste and can be proc-
essed there as a primary raw material.

Table 8. Methods for the substance recycling of weswood [21]

Permissible waste wood
Recovery method categories Special requirements

Al | All | Alll AV

Processing of waste wood The processing of waste wood from category A
to wood chips for the Yes| Yes | (Yes) [l is only permissible if varnishes and coatings
manufacture of derived have been largely removed by pre-treatmertt or

timber products will be largely removed during processing
Production of synthetic Recycling is only permitted in installation$
gas for further chemical| Yes| Yes | Yes| Yes| licensed for this purpose under Article 4 df
use the Federal Emission Control Act

Recycling is only permitted in installation$
Yes| Yes | Yes| Yes| licensed for this purpose under Article 4 ¢
the Federal Emission Control Act

Manufacture of active
carbon/industrial charcoal

—h

Table 9. Limit values for wood chips used in the maufacture of derived timber
products; creosoted creosoted waste wood must beneihated [8, 11, 21]

Ne Element/compound Concentration (milligrams perdidon dry mass)
1 | Arsenic 2
2 | Lead 30
3 | Cadmium 2
4 | Chromium 30
5 | Copper 20
6 | Mercury 0,4
7 | Chlorine 600
8 | Fluorine 100
9 | PCP 3
10 | Polychlorinated biphenyls 5

Possible Scenarios for future management options

In table 10 the description of three Scenariosttieruse of the annual estimated
amount of 2.9 Mio. t recovered wood in Ukraine 2@®8hown. The difference of these
three Scenarios is the share of recovered wood fmseenergy generation and recy-
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cling. Scenario 1 «Energy generation and recyclisgems to reflect current situation
the best, whereas Scenario 2 «Energy generation aaflects total use of recovered
wood for energy and Scenario 3 «Maximum recycliteds to use as much as possible
of the recovered wood for recycling. With a heatwadue of 15 GJ/t of recovered wood
the current amount of 2.9 Mio. t is equal to anrgpeamount of about 43.5 PJ/a (12.1
TWh/a; Terra— 1x18), which is about 6.7 % of the current annual priyrenergy con-
sumption in Ukraine of about 181 TWh in 2008 year.

Using the assumption shown in table 11 the amotinseful energy produced as
well as the additional needed amount of fresh wand fossil fuels is calculated. A
comparison of the three Scenarios is made, wheseagsumed, that each of the Scenar-
los provides the same amount of useful energy amatien based products. This means
for energy generation, if less recovered wood eduan additional amount of fossil fu-
els is needed. For recycling it means, if less veced wood is used additional fresh
wood is needed.

Table 10. Definition of three Scenarios for manageent of recovered wood in rela-
tion to «Baseline 2008» in Ukraine

Share for
Ener . Other
Scenarios generegt)i/on Recycling uses *) energy
generation
[Mio. t/a] [%0]
Baseline 2006 (20 COST E31 countries) 10.0D 11.40 8.20 34 %
Baseline 2008 of Ukraine (assumption) 0.70 0.29 119 24%
Scenario 1: Recycling and energy generation [**) 514 1.45 - 50 %
Scenario 2: Energy generation only 2.90 - - 100 %o
Scenario 3: Maximum recycling ***) 0.58 2.32 - 20 %

*) other uses: landfill, composting, others;
**) assumption: 50% recycling and 50% energy getiena
***¥) assumption: 20% not suitable for recycling.

Table 11. Assumption used for comparison of the tlee Scenarios [12-14, 22]

Assumption value Unit
Heating value of recovered wood 15 GJ/t (4.167 MiVh
Average energy efficiency for heat 60 %
Average energy efficiency for electricity 20 %
Share of recovered wood used for combined hegb@wer production 20 %
Fibre losses during recycling 10 %
Additional fossil energy for recycling 0.0035 TJ@.972 MWh't)
Higher efficiencies for fossil fuels 10-13 %
Heating value of fossil fuels 17 GJ/t (4.72 MWht)
COz-emissions of fossil fuel combustion (oil) 78 t/1480.8 t/GWh)
CO,-emissions of fresh wood supply 0.030 t/t

Results from Scenarios

For the three Scenarios in table 10 the amounsefull energy — split up in heat
and electricity — and the additional demand foslfirgvood is shown (fig. 3) . Scenario 2
«Energy generation only» produces the highest atwiwmseful energy (27.8 PJ/a) but
also needs the biggest amount of fresh wood (2 Mi&m. Whereas Scenario 3
«Maximum recycling» provides the lowest amount s¢ful energy (5.5 PJ/a) but needs
no additional fresh wood. Scenario 1 «Energy gdimerand recycling», as a realistic
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average of Scenario 2 and 3 produces an averagengnaf useful energy (13.9 PJ/a)
and needs about 0.8 Mio. t/a fresh wooden matiaoal sustainable forestry.

In the following considerations the results frora icenarios are more generalized
by relating the results to the share of recovereddihat is used for energy generation.
For Scenario 1 «Energy generation and recyclingssttare is 50 %, for Scenario 2 «En-
ergy generation only» 100 % and for Scenario 3 ¢«Marn recycling» only 20 %.

30,0 26,1

O Baseline 2008 of Ukraine

N

ol

o
I

B Scenario 1: Recycling and

energy generation _
O Scenario 2: Energy generatior

N
o
o

13,1

Useful energy [PJ/
Fresh wood [Mio. t/]
|_\
o1

0 only B
O Scenario 3: Maximum recycling
10,0 -
: 5,2
P 2 0N
5.0 04094703 1.208%7 04
0,0 pl | =

Heat ' Electricity " Additional amount
of fresh wood

Fig. 3. Useful energy and additional amount of friesvood in the 3 Scenarios

In fig. 4 the additional amount of fossil fuels ded for energy and for recycling
and the additional amount of fresh wood need isvshdncreasing the amount of re-
covered wood used for energy generation the amolufassil fuels is reduced and in
the same way the additional amount of fresh wodddseased. Scenario 3 «Maximum
recycling» has no additional need of fresh woodtbethighest need of additional fossil
fuels of about 39.4 PJ/a, whereas Scenario 2 «grgggeration only» has the highest
need of fresh wood of about 2 Mio. t/a but no adddl need of fossil fuels. Scenario 1
«Recycling and energy generation» has an additiomaland of about 0.8 Mio. t/a of
fresh wood and an additional amount of fossil fudlabout 24.7 PJ/a.

In addition as the emissions of greenhouse gasesJfon C@emisisons) are
most relevant for current and future decisiondgn% the CQ@-emissions related to the
additional use of fossil fuels and for supplyingsin wood from sustainable forestry are
calculated [28]. The total C£missions decrease significantly by an increasimaye
of recovered wood used for energy generation acel wersa. The additional amount of
CO,-emissions from providing fresh wood is increasbygan increasing share of re-
covered wood for energy, but the increase is insogmtly or even negligible compared
to the achievable C@&eduction from substituting fossil fuels for engrgeneration.
The CQ-emissions of providing fresh wood of Scenario 2wy generation only» are
with 0.087 Mio. t/a the lowest and in Scenario 3aximum recycling» with 3.076 Mio.
t/a the highest. Assuming that Scenario 1 «Eneegeration and recycling» with GO
emisisons of 1.854 Mio. t/a is most realistic fetgituation. Compared to the «Baseline
2008» of Ukraine the increase of the share of remx wood for recycling would in-
crease the C£emissions of about 0.633 Mio. t/a; whereas withrameasing share of
recovered wood for energy generation a maximum-€@ission reduction of about
2.443 Mio. t/a might be achieved.
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recovered wood used for energy generation insteateoycling in Ukraine
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Conclusions
Recovered wood might be classified according tospgcial characteristics,
mainly described by treated, untreated, contamihated hazardous fractions, in four
different categories:
» category PCW I: «Untreated recovered wood»: woquskaging material, building and
demolition wood wooden bulky rubbish of residentialste fraction;
» category PCW II: «Treated recovered wood»: trebtaltling and demolition wood, wooden
bulky rubbish of residential waste fraction;
» category PCW llI: «Contaminated recovered wooddngmission poles, railway sleepers;
» category PCW IV: «Hazardous recovered wood»: @ife$ poles salt impregnated, chemical
treated wood waste (CCA and CCB).
The annual amount of recovered wood in Ukrainebsua 3.3 Mio. t/a (potential
additional amount, 2008). An increase in futurexpected strongly related to economic

growth and further market introduction of woodendcts.
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The amount of Recovered Wood in Ukraine (assump0A8) is about 2.9 Mio.
t/a which corresponds to about 13 % of the annoahd wood consumption of 14.3
Mio. t/a and about 43.5 PJ/a (12,1 TWh/a) or 6.0f%he current annual primary en-
ergy consumption in Ukraine of about 181 TWh in 20@ar. As 46.7 Mio. Inhabitants
(2006) are in the Ukraine, there is an annual $igeamount of recovered wood of
about 62 kg/capita (*additional potential). It issamed, that about 0.3-0.4 Mio. t/a are
CCA treated wood, which are about 10-13 % of theuahamount of recovered wood.

All four groups can be used for energy generatoproduce useful energy like
heat and electricity in special dedicated combusfbants. For recycling to new
wooden products (e.g. wooden based panels) mdialgitoup 1 and 2 are feasible. Cur-
rently in Ukraine the recovered wood is used (BaseP008, assumptioripr the fol-
lowing management options: 24 % for energy genematlO % for recycling and reuse
and the rest of 66 % for composting, landfill amkmown options.

These 2.9 Mio. t/a contribute to:

» 15 PJ/a fossil fuel savings because of energy géoser

* 1 Mio. t/a fresh wood savings because of recyding reuse;
* 1 Mio. t/a CQ reduction.

A comparison for different Scenarios for the useexfovered wood for energy
generation and recycling is made; in which it isuesed, that each of the Scenarios
provides the same amount of useful energy and wopdeducts. This means for en-
ergy generation, if less recovered wood is useddslitional amount of fossil fuels is
needed. For recycling it means, if less recovereddms used additional fresh wood
from sustainable forest management is needed.

The total C@-emissions decrease significantly by an increaskrage of recovered
wood used for energy generation and vice versa.atldgional amount of C&emissions
from providing fresh wood is increasing by an imsiag share of recovered wood for en-
ergy, but the increase is insignificantly or evegligible compared to the achievable £0
reduction from substituting fossil fuels for enemggneration. The C&emissions of pro-
viding fresh wood of Scenario 2 «Energy generabioly» are with 0.087 Mio. t/a the low-
est and in Scenario 3 «maximum recycling» with 8.0fio. t/a the highest. Assuming that
Scenario 1 «Energy generation and recycling» wi@-&misisons of 1.854 Mio. t/a is
most realistic future situation. Compared to thasdline 2008» of Ukraine the increase of
the share of recovered wood for recycling wouldease the C@Qemissions of about
0.633 Mio. t/a; whereas with an increasing shareafvered wood for energy generation a
maximum CQ@-emission reduction of about 2.443 Mio. t/a mightazhieved.

Benefits for the Ukraine

The following benefits will be create from this easch:

» establish a Ukrainian forum for the managemengobvered wood;
* give a comprehensive overview of the different nggmaent options for recovered wood;

* give an overview on available data and stimulate data acquisition on the different Recov-
ered Wood assortments in Ukraine;

» expand the relevant data base;
» provide strategic information for various stakeleog]
» provide information to mobilize additional biomassa sustainable energy source;

» advance the methodology for environmental, techaicd economical evaluation of different
Recovered Wood treatment options;

» develop tools for the comparison of different masragnt options for recovered wood;

* initiate possible common proposals to European Comty framework programs.
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Objectives of Ukraine

The main objective is the improvement of the manag® of Recovered Wood
towards a higher common technical, economic angr@mwental standard by focusing
on the following general items:

» analysis of management approaches for Recoveredi\tiddkraine;

» examine potentials of Recovered Wood as secondaryraterial and energy source;

* improvement of databases on technical, economigr@rmmental and statistical information;

» identify promising approaches for implementatiorad’anced systems for the management of
Recovered Wood.

To advance the management of Recovered Wood signify on a European
level, Ukraine aims to take into account in patacuhe following specific issues:

» further enhancement of the integration of the manant systems for recovered wood;

* examination of the technical potentials of Reco#éi¢ood and wood residues as both secon-
dary raw materials and as energy sources;

* improvement of the quality of the Ukrainian datadsasen the technical, economical and statis-
tical information for Recovered Wood and its point

» analysis of all different managing approaches fecévered Wood in Ukraine to establish a re-
liable basis for strategic decisions;

» broadening of the knowledge basis and improvemeassessment procedures to advance the
common understanding and to promote the developofemppropriate wood recovery systems at the
European level to optimize the use of wood res@jrce

» further development of methodologies including #realysis of different Recovered Wood
management systems to achieve an integrated, cordesmmiption of the Recovered Wood manage-
ment sector in Ukraine;

* enhancement of the systems for the collection dinieal, economic and statistical data con-
cerning the different recovered management systantspn the quantities and qualities of Recovered
Wood;

* improvement of the methods to monitor the impleragon of new systems for the manage-
ment of Recovered Wood to avoid landfilling andbtingh the supply of sustainable energy;

» expansion of the knowledge base on current Recdvfeod management as well as the
available qualities and quantities of Recovered dvtm support the technical development of further
possibilities to use Recovered Wood in (new) mateand products.

Scientific Innovation and Relevance in Ukraine
The scientific innovation and relevance is reflecty the following topics that

appear:

» development of new methods including guidelinegiermanagement of Recovered Wood;

* improvement of the methods to evaluate existing @ogsible new treatment options for wood
recovery

* improvement of the methods to generate energy femovered wood;

» development of a common method for technical, ecto@nd environmental comparison of
different Recovered Wood treatment options;

* improvement of the methods to assess the use afveexd Wood in (new) materials and
products;

» investigation of possibilities to increase the ab@/ood recovered as a secondary material;

» development of methods to improve the data cotlactioncerning the (regional) amount of re-
covered Wood taking into consideration the différeallection systems and treatments applied to
wood recovery.
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Houy. C.B. I'aioa, kano. mexu. nayk — HJITY Ykpainu

IHoTreHuiajg BKUBaHOI JePeBUHM TA LUIAXU il BAKOPUCTAHHS B YKPaiHi

OOrpyHTOBaHO, 110 BUPOOM 3 JAEPEBHHU MOTPIOHO MPOEKTYBATU Ta BUTOTOBISITH TaK, 100 Y
KIHIII iX JKUTTE€BOTO LUKIIy TapaHTyBaTu e(peKTHBHE BUKOPUCTAHHS IS oJiep>kaHHs eHeprii. Lle Takox
noTpiOHO POOHTH 3 METOIO OJIEpKAHHS MOTEHIIMHOT CUPOBUHM JJIs TTOAAJIBLIOTO MEPEPOOSICHHS 3 Mi-
HIMaJIbHUMU TEXHIYHUMU 3aTpaTaMH 1 BIUIMBOM Ha MOBKLULIA. TOMy KpuTepii AJsl IPOEKTYBaHHS BH-
poOiB 3 epeBHHH, TaKi K, HAPHUKIIAL, KoJip abo ¢opma, Takox Oy 6 BU3HAYAJIbHUMU aCIEKTaMH
Uit 0araTOKpaTHOTO BMKOPHCTAHHS Ta MaTepiaibHOTO mepepoOseHHs BUPOOIB 3 JepeBHHH alo ix
KOMIOHEHTIB. JlaHui aHalli3 1 HACTYIHI JOCTIIPKEHHS IOBUHHI OyTH HampaBlieHl y PO3BUTOK KpUTEpi-
iB mpoekTyBaHHs BUPOOIB 3 IEPEBHHH, SIKi O BIANOBITaIM €KOHOMIYHUM BUMOTaM, TepMiHaM poOOTH,
($yHKIIOHATBHUM po3MipaM, 0araTOKpaTHOMY BHKOPHCTaHHIO B pasi mepepoOieHHs iX, K BTOPUHHOT
CHPOBHHH Ta OJICP>KaHHs €HEpTil Micis 3aBepIIaTbHOTO BUKOPUCTAHHS HA MaTepiaJbHOMY PIiBHI.

JlaHo neTalbHUE OTJIS]] Ta TPYHTOBHUU aHAII3 MPO BU3HAYCHHS, MOTEHIIIAT Ta MPUHIIUIIN KJIa-
cu(ikanii BXXUBaHOT IEPEBUHU HA YKpaiHCbKOMY piBHI. Kpim Toro, 3po0JeHO OIHKY BIaCTHBOCTEH 1
cucteMy Kiacu(ikallii BiIXo/iB BXKUBaHOT JEPEBUHH, SIKa Y3TOJKYIOThCS 3 YKpaiHchkuM Kitacudika-
TOPOM BiIXOJIB. A TaKO>X HaBEIECHO JIE€TAILHUIA OTJISI PO MOXOHKEHHS Ta 00’ €MH BXKUBAHO1 I€PEBU-
HHU, 11 KJIacu(iKaIliio 3TiJHO BCTAHOBIEHOTO YKPAaiHCHKOTO KOJYBAaHHS Ta MPOOJIEMHU, SIKi BHHUKAIOTH B
VYkpaiHi y 1icOXIMIYHIA MPOMHUCIOBOCTI, 30KpeMa, Y IPOCOYYBaHHI AepEBUHHU.

HaiiBaxnuBinii JOCATHEHHS 1UX JOCTIIHKCHbD MOJATATN Y TakKuX cepax AISIIBHOCTI: MalOyTHE
yIPaBIIiHHSA BXXUBAHOKO JCPEBHHOIO, KUTBKICTh BKMBAHOI JCPEBHHH, SKICHI aCTICKTH BXKUBAHOI Jiepe-
BHMHU, BUTOTOBJICHHSI €HEPTii, MOKJIMBI PUHKH BKUBAHO1 JEPEBUHU, BUKUIM Ta3iB Bill BXKUBAHOI Jiepe-
BHHHU, TIOXOJXKEHHS BUPOOIB 3 IEPEBUHM.

3a JaHUM TOCIIDKEHHAM OJIep>KaHO HACTYTIHI pO3paxyHKOBI pe3yJIbTaTH:

* KUIBKICTh B)KUBaHOI JepeBUHU B YKpaiHi (mpumymienns, 2008) ckinanae 6yim3bko 2,9 MIIH.
T/piK, sika pubIM3HO cTaHoBUTH 13 Y piunoro cnokuBanHs nepeBunu (14,3muH. 1/pik) Ta 1 % Bin
TBepAMX MoOyToBUX BimxoniB (1 mupma. T/pik), mo piBHO3HAYHO ojaepkaHHiO Omm3bko 43,5T1x/pik
(12,1 TBr/pik) ado 6,7 %noTOYHOrO PIYHOTO EPBUHHOTO €HEPrOCHOXHUBaHHS B YKpaiHi, sike y 2008
p. cranoBmwio 181 TBt/pik.
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* TIOTEHI[IHA KUTBKICTh BXXHMBAHOI JIEPEBUHU HA KOKHOTO MEIIKaHI YKpainu 3 46,7 MJH. 4oJI.
(2006)cranoBuTH OJIM3BKO 62 KT.

*  BCTaHOBJICHO, 10 O0su3bko 0,3-0,4MiH. T/pik ckianae 3a0pyiHeHa aepeBuHa Kateropii IV, a e
6mm3pko 10—-13 Ymciel piuHOT MOTEHIIHHOT KITBKOCTI BXXMBAHOT IEPEBUHH.

BcTanoBieHo, 110 BCi HOTHUPHU KaTeropii BKMBAHOI IEPEBUHU MOXXYTh OyTH BUKOPHCTaHI JJIs
BUTOTOBJICHHSI €HEPTIi — TeIJIa Ta eJIEeKTPUKH, y CHeliaJbHUX CHaTIoBAIbHUX 3aBojax. s mepepoo-
JICHHS ISl BUTOTOBJICHHSI HOBUX BHPOOiB (Hampukian, JICII) Ta moganbuioro BUKOPUCTAHHS TPUIAT-
Ha B)XKMBaHa JiepeBrHa 1 Ta 2 kareropiit. Cboro/iH1 BXKMBaHa JepeBruHa B YKpaiHi 3a 00’ emamu 2008p.
(mpunyIeHHs) MO’Ke BUKOPUCTOBYBATUCH 32 TAKMMU HalpsMaMu: BUPOOHHUITBO eHeprii 24 %;nepe-
poOnenns i 6ararokparne Bukopuctanus — 10 %;pemra 66 % —HeBinomuii BUOIp.

Po3paxoBano, 1o ui 2,9MIH. T/piKk BXKUBAHOI AEPEBHUHU MOXKYTh 3pOOUTH HACTYTHHH BHECOK:

» 30epertu 1511 /x/pik Bix crianroBaHHS Kam' SHOTO BYTLLIS IS BUTOTOBJICHHS CHEPT T,

* 30epertu 1 muH. T/pik CBDKOT IepEBUHH 3aBJSKU TIEPEPOOIICHHIO Ta 0araTOKpaTHOMY BHKOPHC-
TaHHIO;

* ckopotut Ha 1 mutH. T/pik Bukuau COz.

[puitasTo, mo nopiBHAHHA pi3HMX CreHapiiB 3 BUKOPHCTaHHs B)XXHMBaHOI JAepEeBUHH, 3p00Ie-
HHX JIIsI BAPOOHHIITBA €HEPTii Ta mepepoOeHHs, 0a3yl0ThCs Ha Taki )k (0JJHAKOBIi) KUTbKOCTI €Heprii
Ta JepeB’ sTHOT MpoAyKLii 111 KokHOro 13 CueHapiiB. SKio s BUpOOHHUITBA €HEPTii BUKOPHCTAHO
MEHIIIe BKMBAHO1 JIEPEBUHU, TO OyJe 3ajisHa JT0JaTKOBA KUILKICTh KaM STHOTO BYTULIS. A SKIIO IS
nepepoOieHHs Oyie CIIoXUTO ii TAKOXK MEeHIle, TO Oy/1e BUKOPUCTaHa J101aTKOBA KUIbKICTh CBDKOT Je-
peBUHH, AKa O migTpuMana aepeBooOpoOHy MPOMHUCIIOBICTb.

Po3zpaxoBano, mo HaiimeHme BUKHIIB CO2 01€pKy€eThCsl TUIBKM TOJli, KOJM BCS BXKUBaHA Je-
peBuHa OyJie BUKOPHCTaHa /Il BUPOOHUIITBA €HEprii, a AKmo Hi, To Bukuau COz 36unbmryoTees. J{o-
natkoBa KiutbKicTh BUKHIIB CO2 3’ sBisieThes (MPONOPLIMHO 3pOCTaE), SKIIO YAaCTUHY BXKHMBAHOI Jepe-
BUHH, SIKa BUKOPUCTOBYETHCS JJII BUPOOHUIITBA €HEPrii, 3aMIHIOBATH CBIKOIO JIEPEBHHOIO, i€ IIe
30UTBIIEHHSI € MaJuM a00 HaBiTh HE3HAYHUM TOPIBHAHO 3 BUKUAaMu CO2, oJepKaHUMHU BiJ] CHAJO-
BaHHS (3aMiHM JIEpEBUHM) KaM' STHOTO BYTULIS AJIsl BAPOOHMIITBA CHEPT 1.

Bukuan CO; € naiimenmumu it CrieHapito 2 (BUpOOHMIITBO TUTBKH €HEPTil) 1 CTAHOBIATH
0,087muH. T/pik, OCKIJIBKH 3aJIe)KaTh BiJl BAKOPUCTAHHS CBIXKO1 JICPEBUHH, 1 € HalOUbiMu 111 Crie-
Hapito 3 (MakcumainbHa nepepodOka) — 3,076miH. T/pik. MOXKIMBO MPUITYCTUTH, IO 33 MAPUTETHHX
ymoB Cuenapito 1 (50 %BupoOnunTBo eneprii Ta 50 % nepepooka) Bukuaun CO2 OyAyTh CTAHOBHTH
1,854 muH. T/piK, SK HaWOUIBII peaicTUYHA KapTUHA y MaiOyTHhOMY. Y mopiBHAHHI 3 «ba3zoBUM
2008p.» nnst Ykpainu 30 UIbIICHHS YacTKU BXXUBAHOI IepeBUHU [ niepepoOienHs Bukuan CO; 36i-
apmarbes A0 0,633 MutH. T/pik, TOAI SK 30UIbIIEHHS YaCTKU BXKMBAHOI JEPEBHUHU JJII BUPOOHUITBA
eHeprii, 3yMOBWIO 0 MakcuMaibHe ckopoueHHs1 BUKHIIB CO2 Ha 2,44 3muH. T/pik.

Buroam nis Ykpainu

Marepianu JaHOTO JOCIHIIKEHHS MOKYTh OyTH OCHOBOIO TaKHX BUTOJI:

*  3ampoOBaHKEHHS BCEyKPaiHCHKOTO (OpyMy JUIsl YIIPABIIHHS BXXUBAHOIO I€PEBUHOIO;

* HaJaHHA BCEOIUHOTO OTJIIAY PI3HOTO BHOOPY YIPABIIHHS I BXXHBAHOT IEPEBHUHH;

* CTBOpPEHHA KOPOTKOTO OTJISAy 3@ ICHYIOUMMH JJaHMMHU Ta 30upaHHs HOBOI iH(opmauii mpo
BXKMBaHY JIEPEBHHY 32 PI3HUMHU KaTeTOPIIMHY,

* CTBOpEHHS (PO3MIMPEHHS) TOIUIbHOT 0a3u JaHuX;

* 3a0e3meueHHs CTpaTeriyHO0 iHQOpMaIli€ro Micls 30upaHHs il 3a0e3MeYeHHs MPaBUILHOTO
COpPTYBaHHS;

*  PO3MOBCIOKEHHS BiINOBIAHOT iHpopMarii, sika 6 Jormomoria MOOLUTI3yBaTH 10AaTKOBY Oioma-
Cy, SIK peajbHe HKEPeJio eHeprii,

*  PO3MOBCIOKCHHSI METOJIOJIOTI AJIsl €KOJIOTIYHO1, TEXHIYHOT Ta eKOHOMIYHOT OI[IHKU BXXMBAHO1
JIEpEBUHH 3 METOI0 BUOOPY 11 IPABUIIBHOTO MEepepOOIICHHS;

*  po3poOJeHHS CHOCOOIB Ta IHCTPYMEHTIB IIOAO MOPIBHSAHHS PI3HUX MOXIMBOCTEH BHOOpY
yTpaBJIiHHA BXKUBAHOIO JIEPEBUHOIO;

* iHINFOBAaHHS CTBOPEHHS 3araJbHUX MPOTO3UIIIA J0 MPOrpaMH, sika € B CTPYKTYypi €Bpomneich-
koro CriBTOBapHCTBA.
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3aBaaHHd 1 YKpaiHU

OcHOBHe 3aBJIaHHS — YJIOCKOHAJICHHS YIIPaBJIiHHA BXKHBAHOIO JIEPEBHHOIO HA BCIX PIBHIX, sIKE
MOBHHHO 0a3yBaTHCh Ha 3arajbHUX TEXHIYHUX, EKOHOMIYHHX 1 €KOJIOTIUHUX CTaHAApPTax, 30CEpPerKy-
IOYUCh Ha HACTYITHUX MOMEHTaX:

*  aHaNI3 yNpaBJiHHA BKUBAHOIO IE€PEBUHOIO;

* PpO3paxyHOK IMOTEHIlally BXKMBAHO1 JEPEBUHH, IK BTOPHHHOTO CHPOBHUHHOTO MaTepially 1 JpKe-
perna eHeprif,

*  yJOCKOHaJECHHS 0a3 JaHuX MPO TEXHIYHY, EKOHOMIUHY, €KOJIOTTYHY 1 CTATHCTUYHY iH(pOpMa-
1iro;

* BIPOBAKEHHS HOBUX MIAXOIIB yIPABIIHHA BXKHBAHOIO JIEPEBHHOIO 3 BPaXyBaHHIM BXKe ICHY-
IOYUX CXEM.

[Ilo6 mpocyBaTH ynpaBiiHHS B)KMBAHOIO JEPEBUHOI0O HAa BHCOKOMY E€BpONEHCHKOMY piBHI,
VYkpaiHa NOBHHHA 3BEPHYTH yBary Ha HaCTyIH1 OCOOJIMBI TUTAHHSA :

* mopanblie 30 UTbIIEHHS 1HTErpalii KepyYuX CHCTEM IS BXKHBAHOT JepEBUHH;

*  eKCIepTH3a TEXHIYHOTO MOTEHI[iay BXXMBAaHOI AEPEBUHHU, SIK BTOPUHHOTO CHPOBHUHHOTO Mare-
piaiy, TaK i siK JpKepena eHeprii;

*  YJOCKOHAJICHHS SIKOCTI YKpaiHCbKHUX 0a3 JaHUX MPO BXKMBaHY JIEPEBHHY 1 11 MOTEHIIIaly Ha OC-
HOBI TEXHIYHOT, EKOHOMIYHOI 1 CTATUCTUYHOI iH(OpMAaIIii,;

* aHaNi3 BCIX pI3HUX KEPIBHUX MIAXOMIB JJI BXXUBAHOI NEPEBUHH B YKpaiHi, 0O BCTAHOBUTH
HaJlIiHY OCHOBY JUIsl CTPATETIUHUX PIlICHb;

* PpO3LIMPEHHS OCHOBHMX 3HaHb 1 yJOCKOHAJICHHS MPOLEAYP OLIHKHU, 00 YJOCKOHAIIOBATH 3a-
rajbHe pO3yMiHHs Ta MPUCKOPIOBATH PO3BUTOK BIAOBIAHUX CHCTEM BiIHOBIICHHS Ha €BpONEHCHKOMY
piBHI, 1100 ONTUMI3yBaTH BUKOPHUCTAHHS JIICOBUX PECYPCIB;

*  MOAANBIIMI PO3BUTOK METOAOJOTIH, BKIIOYAIOUM aHAJI3 PI3HUX CHUCTEM YIIPaBIIHHS BXKUBA-
HOIO JIEPEBUHOIO, 00 JNOCATTH 00'€HAHO1, 3aTalbHOT CXEMH YIIPABIIiHHSA BXKHMBAHOIO JIEPEBHHOIO B
VYkpaiHi;

*  YJOCKOHAJICHHS CUCTEMH 300py TEXHIYHHUX, EKOHOMIUYHHUX 1 CTATUCTUYHUX JaHUX MPO BEIUYU-
HY Ta AKICTh BXKHMBAHOT JIEPEBUHU 3 PI3HUX JAMIHICTPATUBHUX CHCTEM YIIPABIIiHHS;

*  YJOCKOHAJICHHS METOJIB, 00 KOHTPOJIOBATH BHUKOHAHHS HOBHX CHCTEM YIIPaBIIIHHS BXKUBa-
HOIO IEPEBHHOIO, YHUKAIOUH 3BAIIHILL, ajie pOOJIAUN MOCTaYaHHs 1JI1 BUPOOHUIITBA EHEPTii;

* posmmMpeHHs 0a3u 3HAHB SK HA TENEPIIIHbOMY YIPABIIHHI BXKMBAHOIO JIEPEBUHOIO, TaK 1 HA J0-
CTYITHHX SKOCTSIX 100’ €Max B)KMBAHOI JEPEBUHH, BUXOASIUH 13 TEXHIYHUX MOKIMBOCTEH 11010 BUKO-
puctaHHi ii y HOBUX Martepiajax i BUpooOax.

HaykoBa HOBHU3HA Ta JOUUIBHICTH B YKPAaiHi
HaykoBa HOBHM3HA Ta JOUUIBHICTH MOBHHHA BiTOOpa)KaTUCh Y HACTYTIHUX TEMaXx:

* PO3BHUTOK HOBUX METOJIB, BKIIOUAIOUU TUPEKTUBH JIJI YIPABIIHHS BXKUBAHOIO JIEPEBHHOIO;

* YIOCKOHAJICHHS METOJIB BHU3HAYEHHS ICHYIOYOI KIJTBKOCT1 1 MOJIMBO HOBHX CIIOCOOIB TIOBO-
JDKEHHS 13 BYKMBAHOIO JIEPEBHUHOIO;

*  YJOCKOHAJICHHS METO/IB IIOA0 OJIep>KaHHS €Heprii 13 BXKUBAHO1 IepEBUHH;

* PO3BHTOK 3arajbHOTO METOJY III0JI0 MOBOKEHHS 3 PI3HOIO BXKMBAHOIO JIEPEBUHOIO JJISI TEXHi-
YHOT0, EKOHOMIYHOTO 1 €KOJIOT1YHOTO TIOPIBHSHHS;

*  YJOCKOHAJICHHS METOJIB OLIHKA BHUKOPUCTAHHS B)KMBAHOI JCPEBUHU JJIsI HOBUX MarepialiB i
TPOIYKIIIT;

*  JIOCHIDKEHHS MOXIIMBOCTEH 30UTBbIICHHS BUKOPUCTAHHS BXXMBAHOI JEPEBUHH, K BTOPHUHHOTO
MaTepiaiy;

* PO3BHUTOK METOJIB yIOCKOHAJICHHS PEriOHAIBLHOTO 300py MI0JI0 JAaHUX MPO KUIBKICTh BXKUBAHOT
JIePEBUHHM JJISl PI3HUX CUCTEM 300pY 1 OBOXKEHHS 13 BXKUBAHOIO JIEPEBUHOIO.

KarouoBi cjioBa: nepeBrHa, BXXMBaHA JEPEBUHA, PEYOBUHHU 3aXUCTY ACPEBUHU, CHCTEMATH3a-
11is BYKMBAHOI JepEeBUHH, KOYBaHHs B)KUBAHO1 EPEBUHH, TOBTOPHE BUKOPUCTAHHS, YIPABIIHHS Bif-
X0JIaMH, OJIepKaHHS SHEPTil, MOBOKCHHS 13 BiIXoaamu 3 nepeBuHH, Bukuau CO».
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