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Η έκθεση INTERWOOD 
ανακηρύχτηκε µέλος της UFI 
και µπήκε στο club 
των µεγαλύτερων εκθέσεων του κόσµου
UFI'S new member: INTERWOOD exhibition!
It is in the club of the biggest exhibitions of the world
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Recently, the laboratory of the Forest Technology of the

Forest and Natural Environment (a division of the

Aristotelio University of Thessaloniki), issued a research

titled "Recycling Wood-board Raw Material after their

Recovery From Old Wooden Constructions (furniture)

Through Hydrothermal Process". The project was co-

financed by: 1. 75% Public Expenditure from the EC-

Social Fund. 2. 25% Public ∂xpenditure of the Greek

State – Ministry of Development – General Secretariat of

Technology and Research and 3. from the private sector

under the Measure 8.3 of E.P. Competitiveness – 3rd

Community Support Framework. Scientific advisor of the

study was Athanassios Grigoriou.

Wood waste and more specifically chipboards and

hardboards are, today, a significant part of the civic

ΔÔ ∂ÚÁ·ÛÙ‹ÚÈÔ ¢·ÛÈÎ‹˜ ΔÂ¯ÓÔÏÔÁ›·˜ ÙË˜ ™¯ÔÏ‹˜ ¢·ÛÔÏÔ-

Á›·˜ Î·È º˘ÛÈÎÔ‡ ¶ÂÚÈ‚¿ÏÏÔÓÙÔ˜ ÙÔ˘ ∞.¶.£. ÚfiÛÊ·Ù·

ÂÎfiÓËÛÂ ¤ÚÂ˘Ó· ÌÂ Ù›ÙÏÔ: «∞¡∞∫À∫§ø™∏ ¶ƒøΔø¡ À§ø¡

•À§√¶§∞∫ø¡ ª∂Δ∞ Δ∏¡ ∞¡∞∫Δ∏™∏ Δ√À™ ∞¶√ ¶∞§π∂™

•À§π¡∂™ ∫∞Δ∞™∫∂À∂™ (∂¶π¶§∞) ª∂ Ãƒ∏™∏ À¢ƒ√£∂ƒªπ-

∫ø¡ Ã∂πƒπ™ªø¡». ΔÔ ¤ÚÁÔ Û˘Á¯ÚËÌ·ÙÔ‰ÔÙ‹ıËÎÂ: i) 75% ÙË˜

¢ËÌfiÛÈ·˜ ¢·¿ÓË˜ ·fi ÙËÓ ∂˘Úˆ·˚Î‹ ã∂ÓˆÛË – ∂˘Úˆ-

·˚Îfi ∫ÔÈÓˆÓÈÎfi Δ·ÌÂ›Ô, ii) 25% ÙË˜ ¢ËÌfiÛÈ·˜ ¢·¿ÓË˜

·fi ÙÔ ∂ÏÏËÓÈÎfi ¢ËÌfiÛÈÔ – ÀÔ˘ÚÁÂ›Ô ∞Ó¿Ù˘ÍË˜ – °ÂÓÈÎ‹

°Ú·ÌÌ·ÙÂ›· ã∂ÚÂ˘Ó·˜ Î·È ΔÂ¯ÓÔÏÔÁ›·˜ Î·È iii) ·fi ÙÔÓ π‰Èˆ-

ÙÈÎfi ΔÔÌ¤·, ÛÙÔ Ï·›ÛÈÔ ÙÔ˘ ª¤ÙÚÔ˘ 8.3 ÙÔ˘ ∂.¶. ∞ÓÙ·Áˆ-

ÓÈÛÙÈÎfiÙËÙ· – °ã ∫ÔÈÓÔÙÈÎfi ¶Ï·›ÛÈÔ ™Ù‹ÚÈÍË˜. ∂ÈÛÙËÌÔÓÈ-

Îfi˜ ÀÂ‡ı˘ÓÔ˜ ÙË˜ ÌÂÏ¤ÙË˜ ‹Ù·Ó Ô Î·ıËÁËÙ‹˜ Î. ∞ı·Ó¿-

ÛÈÔ˜ °ÚËÁÔÚ›Ô˘.

Δ· ·ÔÚÚ›ÌÌ·Ù· Í‡ÏÔ˘ Î·È ÈÔ Û˘ÁÎÂÎÚÈÌ¤Ó· ÔÈ ÌÔÚÈfiÏ·-
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RECYCLING CHIPBOARD AND HARDBOARD

Η τεχνητή ξυλεία 
«γεννάει» 
νέες ξυλόπλακες
Artificial wood generates new wood-boards

ΔÔ˘ Ã·Ú¿Ï·ÌÔ˘ §˘Î›‰Ë* - μy Charalampos Likidis

Απορρίμματα ξύλου
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ÎÂ˜ Î·È ÔÈ ÈÓfiÏ·ÎÂ˜, ·ÔÙÂÏÔ‡Ó Ï¤ÔÓ ÛËÌ·ÓÙÈÎfi Ì¤ÚÔ˜

ÙˆÓ ·ÛÙÈÎÒÓ ·ÔÚÚÈÌÌ¿ÙˆÓ, Î·ıÒ˜ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÌÂ

Û˘ÓÂ¯Ò˜ ·˘Í·ÓfiÌÂÓÔ˘˜ Ú˘ıÌÔ‡˜ ÛÙËÓ ·Ú·ÁˆÁ‹ Í˘ÏÔÎ·-

Ù·ÛÎÂ˘ÒÓ ÂÛˆÙÂÚÈÎÒÓ ¯ÒÚˆÓ, ÂÓÒ Ë ‰È·¯Â›ÚÈÛ‹ ÙÔ˘˜ ‹‰Ë

ÚÔ‚ÏËÌ·Ù›˙ÂÈ ÙÈ˜ Û‡Á¯ÚÔÓÂ˜ ·ÓÂÙ˘ÁÌ¤ÓÂ˜ ÎÔÈÓˆÓ›Â˜

(∂ÈÎfiÓ· 1). Àfi ÚÔ¸Ôı¤ÛÂÈ˜, fiÌˆ˜, Â›Ó·È ‰˘Ó·Ùfi Ó· ·Ô-

ÙÂÏ¤ÛÔ˘Ó ÔÏ‡ÙÈÌË ÚÒÙË ‡ÏË ÁÈ· ·Ú·ÁˆÁ‹ Ó¤ˆÓ Í˘ÏÔ-

Ï·ÎÒÓ Î·È ¤ÙÛÈ Ó· ‚ÔËı‹ÛÔ˘Ó ·Ê’ ÂÓfi˜ ÛÙË ÌÂÚÈÎ‹ Î¿Ï˘-

„Ë ÙˆÓ ·˘ÍËÌ¤ÓˆÓ ·Ó·ÁÎÒÓ ÛÂ Í‡ÏÔ Î·È ·Ê’ ÂÙ¤ÚÔ˘ ÛÙÔÓ

ÂÚÈÔÚÈÛÌfi ÚÔ‚ÏËÌ¿ÙˆÓ Ô˘ Ù· ›‰È· ÚÔÎ·ÏÔ‡Ó ˆ˜

·ÔÚÚ›ÌÌ·Ù·.

∏ ·Ó·Î‡ÎÏˆÛË ÛÙÈ˜ Ì¤ÚÂ˜ Ì·˜ ·ÔÙÂÏÂ› ÌÈ· ·fi ÙÈ˜ ÛËÌ·-

ÓÙÈÎfiÙÂÚÂ˜ ÌÂıfi‰Ô˘˜ ‰È·¯Â›ÚÈÛË˜ ÙË˜ ÂÓ ÏfiÁˆ Î·ÙËÁÔÚ›·˜

·ÔÚÚÈÌÌ¿ÙˆÓ Í‡ÏÔ˘. √È ·ÏÈfiÙÂÚÂ˜ Ì¤ıÔ‰ÔÈ ·Ó·Î‡ÎÏˆ-

ÛË˜ ¯ÚËÛÈÌÔÔÈËÌ¤ÓˆÓ ÌÔÚÈÔÏ·ÎÒÓ Î·È ÈÓÔÏ·ÎÒÓ

·ÚÔ˘Û›·˙·Ó ÚÔ‚Ï‹Ì·Ù·, Ù· ÔÔ›· ÛÂ ÌÂÁ¿ÏÔ ‚·ıÌfi

¤¯Ô˘Ó ·ÓÙÈÌÂÙˆÈÛÙÂ› ·fi Ó¤Â˜ ÌÂıfi‰Ô˘˜ Ô˘ ÂÚÈÏ·Ì‚¿-

ÓÔ˘Ó ˘‰ÚÔıÂÚÌÈÎÔ‡˜ ¯ÂÈÚÈÛÌÔ‡˜.

™ÎÔfi˜ ÙË˜ ·ÚÔ‡Û·˜ ¤ÚÂ˘Ó·˜ Â›Ó·È Ë ÌÂÏ¤ÙË ÙˆÓ ‰˘Ó·ÙÔ-

Ù‹ÙˆÓ ·Ó·Î‡ÎÏˆÛË˜ ˘ÏÈÎÒÓ, Ô˘ ¯ÚËÛÈÌÔÔÈÔ‡ÓÙ·È ÁÈ· ÙËÓ

·Ú·ÁˆÁ‹ ÌÔÚÈÔÏ·ÎÒÓ Î·È ÈÓÔÏ·ÎÒÓ Ì¤ÛË˜ ˘ÎÓfiÙËÙ·˜

(MDF), ÁÈ· ÙËÓ Î·Ù·ÛÎÂ˘‹ Ó¤ˆÓ. °È· ÙË ‰ÈÂÍ·ÁˆÁ‹ ÙË˜ ¤ÚÂ˘-

Ó·˜ Î·Ù·ÛÎÂ˘¿ÛÙËÎÂ ÈÏÔÙÈÎ‹ ‰È¿Ù·ÍË ·Ó¿ÎÙËÛË˜, Ë ÔÔ›·

¤¯ÂÈ ÙË ‰˘Ó·ÙfiÙËÙ· ‰ÈÂÍ·ÁˆÁ‹˜ ˘‰ÚÔıÂÚÌÈÎÔ‡ ¯ÂÈÚÈÛÌÔ‡,

ÂÌÔÙÈÛÌÔ‡, ¿ÛÎËÛË˜ ÎÂÓÔ‡ Î·È ›ÂÛË˜ ÛÂ ‰ÔÎ›ÌÈ· Í˘ÏÔ-

Ï·ÎÒÓ (∂ÈÎfiÓ· 2).

Δ· ·ÔÙÂÏ¤ÛÌ·Ù· ÙË˜ ¤ÚÂ˘Ó·˜ ¤‰ÂÈÍ·Ó fiÙÈ ÔÈ ‚¤ÏÙÈÛÙÂ˜ Û˘Ó-

ı‹ÎÂ˜ ·Ó¿ÎÙËÛË˜ ··ÈÙÔ‡Ó ÂÌÔÙÈÛÌfi ÙˆÓ ÌÔÚÈÔÏ·ÎÒÓ

ÌÂ ÓÂÚfi Î·È ÛÂ ˘‰ÚÔıÂÚÌÈÎfi ¯ÂÈÚÈÛÌfi ÌÂ ÎÔÚÂÛÌ¤ÓÔ ·ÙÌfi

ıÂÚÌÔÎÚ·Û›·˜ 150ÆC. √È Û˘Óı‹ÎÂ˜ ·˘Ù¤˜ ÂÊ·ÚÌfiÛÙËÎ·Ó

ÁÈ· ·Ó·ÎÙ‹ÛÂÈ˜ ˘ÏÈÎÒÓ ·fi ÌÔÚÈfiÏ·ÎÂ˜ Î·È ÈÓfiÏ·ÎÂ˜
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°ÂÓÈÎ‹ ¿Ô„Ë ÙË˜ ÈÏÔÙÈÎ‹˜ ‰È¿Ù·ÍË˜ ·Ó¿ÎÙËÛË˜ ÚÒÙˆÓ ˘ÏÒÓ (ÌÂ
¯Ú‹ÛË ˘‰ÚÔıÂÚÌÈÎÒÓ ¯ÂÈÚÈÛÌÒÓ) ·fi Í˘ÏÔÏ¿ÎÂ˜

∂ÈÎfiÓ· 2: ΔÔ ˘ÏÈÎfi Ô˘ ÚÔÎ‡ÙÂÈ ÌÂÙ¿ ÙÔÓ ˘‰ÚÔıÂÚÌÈÎfi ¯ÂÈÚÈÛÌfi (·ÚÈÛÙÂÚ¿) Î·È ÌÂÙ¿ ÙËÓ ·Ê·›ÚÂÛË ÙˆÓ ÂÈÎ·Ï‡„ÂˆÓ (‰ÂÍÈ¿)

∂ÈÎfiÓ· 3 Î·È 4: πÓÔÏ¿ÎÂ˜ ÚÈÓ ÙË ‰È·‰ÈÎ·Û›· ·Ó¿ÎÙËÛË˜ (∞) ÌÂÙ¿ ÙÔÓ ˘‰ÚÔıÂÚÌÈÎfi ¯ÂÈÚÈÛÌfi (μ) Î·È ÌÂÙ¿ ·fi ·ÔÙÚÈ‚‹ (°)

2

3

4

∫·ıÒ˜ ·˘Í¿ÓÂÙ·È Ë Û˘ÌÌÂÙÔ¯‹ 

·Ó·ÎÙËÌ¤ÓÔ˘ ˘ÏÈÎÔ‡ ·fi ·Ï·È¤˜

ÌÔÚÈfiÏ·ÎÂ˜ ÛÂ ÂÚÁ·ÛÙËÚÈ·Î¤˜ 

ÌÔÚÈfiÏ·ÎÂ˜ Î·Ù·ÛÎÂ˘·ÛÌ¤ÓÂ˜ 

ÛÂ Ì›ÍË ÌÂ ˘ÏÈÎfi ‚ÈÔÌË¯·Ó›·˜, 

Ë ÂÚÈÂ¯fiÌÂÓË ÊÔÚÌ·Ï‰Â˛‰Ë 

ÌÂÈÒÓÂÙ·È ÛËÌ·ÓÙÈÎ¿



waste, since they are used with constantly increasing

rates for indoor wood constructions, while their manage-

ment is a problem for the contemporary developed

societies. (Picture 1).  But under presuppositions it is

possible to be a valuable raw material for the production

of new wood-boards and consequently to help, partially

covering, the increased needs of wood in the market and

narrow down the waste problems they create.

Recycling is, nowadays, the solution for the waste

management. That is the case for wood. Older methods

of recycling used chipboards and hardboards

displayed problems, which in a great extend have been

overcome by new methods, which include hydrothermal

control.

The target of this research is to study the possibility to

use the recycled material used for the production of

chipboards and hardboards of medium consistency

(MDF) to produce new ones.  For the performance of the

research a pilot recuperation apparatus was

constructed, which had the capability to process

hydrothermal control, saturating and bring pressure and

vacuum on wood-boards laboratory samples.

The results of the research show that the best conditions

of recuperation demand the saturation of the wood-

boards with water and with hydrothermal control to be

exposed to 150 C (degrees) replete steam. These

conditions were applied to recuperate material from

chipboards and hardboards (Pictures 3 and 4) in order

to produce new recycled hardboards.

The properties of the recycled wood-boards

(mechanical and hydroscopic) with 35% recuperated

material did not show significant impact compared to the

original ones. Note that when the percentage of the

recuperated material was increased in the recycled

wood-boards a decrease of formaldehyde has been

occurred.

Moreover, the replacement of the hydrothermal

recuperated woodchips on the surface layers from

recuperated fibres (MDF) in a percentage of 15% does

not present important change to the mechanical

properties of the recycled hardboard but it decreases

substantially the hydroscopic ones.

(∂ÈÎfiÓÂ˜ 3 Î·È 4) Î·È ¯Ú‹ÛË ·˘ÙÒÓ ÛÙËÓ Î·Ù·ÛÎÂ˘‹ Ó¤ˆÓ

(·Ó·Î˘ÎÏˆÌ¤ÓˆÓ) ÌÔÚÈÔÏ·ÎÒÓ. 

ŸÛÔÓ ·ÊÔÚ¿ ÙÈ˜ È‰ÈfiÙËÙÂ˜ (ÌË¯·ÓÈÎ¤˜ Î·È ˘ÁÚÔÛÎÔÈÎ¤˜)

ÙˆÓ Ï·ÎÒÓ, Ë Û˘ÌÌÂÙÔ¯‹ ·Ó·ÎÙËÌ¤ÓˆÓ ·fi ·Ï·È¤˜

ÌÔÚÈfiÏ·ÎÂ˜ Í˘ÏÔÙÂÌ·¯È‰›ˆÓ ÛÂ ÔÛÔÛÙfi ¤ˆ˜ 35% ‰ÂÓ

·ÚÔ˘ÛÈ¿˙ÂÈ ÛËÌ·ÓÙÈÎ¤˜ ÂÈÙÒÛÂÈ˜ ÛÙÈ˜ Î‡ÚÈÂ˜ È‰ÈfiÙËÙÂ˜

ÙˆÓ ·Ó·Î˘ÎÏˆÌ¤ÓˆÓ Ï·ÎÒÓ. ∞ÎfiÌ·, ·˘Í·ÓÔÌ¤ÓË˜ ÙË˜

ÔÛÔÛÙÈ·›·˜ Û˘ÌÌÂÙÔ¯‹˜ ·Ó·ÎÙËÌ¤ÓÔ˘ ˘ÏÈÎÔ‡ ·fi ·Ï·È-

¤˜ ÌÔÚÈfiÏ·ÎÂ˜ ÛÂ ÂÚÁ·ÛÙËÚÈ·Î¤˜ ÌÔÚÈfiÏ·ÎÂ˜ Î·Ù·ÛÎÂ˘-

·ÛÌ¤ÓÂ˜ ÛÂ Ì›ÍË ÌÂ ˘ÏÈÎfi ‚ÈÔÌË¯·Ó›·˜, ·Ú·ÙËÚ‹ıËÎÂ fiÙÈ Ë

ÂÚÈÂ¯fiÌÂÓË ÊÔÚÌ·Ï‰Â˛‰Ë ÌÂÈÒÓÂÙ·È ÛËÌ·ÓÙÈÎ¿.

∂ÈÚÔÛı¤Ùˆ˜, Ë ·ÓÙÈÎ·Ù¿ÛÙ·ÛË ÙˆÓ ˘‰ÚÔıÂÚÌÈÎ¿ ·Ó·-

ÎÙËÌ¤ÓˆÓ Í˘ÏÔÙÂÌ·¯È‰›ˆÓ ÛÙÈ˜ ÂÈÊ·ÓÂÈ·Î¤˜ ÛÙÚÒÛÂÈ˜ ·fi

·Ó·ÎÙËÌ¤ÓÂ˜ ›ÓÂ˜ (MDF) ÛÂ ÔÛÔÛÙfi ˆ˜ 15% ‰ÂÓ ÚÔÎ·ÏÂ›

ÛËÌ·ÓÙÈÎ‹ ÌÂÙ·‚ÔÏ‹ ÛÙÈ˜ ÌË¯·ÓÈÎ¤˜ ·ÏÏ¿ ˘Ô‚·ıÌ›˙ÂÈ

ÛËÌ·ÓÙÈÎ¿ ÙÈ˜ ˘ÁÚÔÛÎÔÈÎ¤˜ È‰ÈfiÙËÙÂ˜ ÙˆÓ ·Ó·Î˘ÎÏˆÌ¤-

ÓˆÓ ÌÔÚÈÔÏ·ÎÒÓ.

* √ Ã·Ú¿Ï·ÌÔ˜ §˘Î›‰Ë˜ Â›Ó·È ‰·ÛÔÏfiÁÔ˜ – ÙÂ¯ÓÔÏfiÁÔ˜ Í‡ÏÔ˘

MSc, PhD

Charalampos Likidis is Forester and Wood Technician MSc, PhD
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When the percentage of the

recuperated material was increased in

the recycled wood-boards a decrease

of formaldehyde has been occurred


