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2YNENTEYEH MAPTIN KOYNTKA, npoédpou tng UEA
« Méyp1 20% peiwon Tng napaywyrg eninAev oe yopeg Tng E.E.

Interview: MARTIN CUDKA, President of the UEA

« 20% decrease in the production of the furniture sector in the E.E. countries
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texvonoyia - technology

EPTASTHPIO AASIKHE TEXNOAOTIAS (A.M.0.)
2 UVOUOOHOG OIKOVOHIKOU OPEAOUG KOl
OIKOAOYIKWV ATTOTEAEOPGTWV

A combination of financial profit and
environmental benefit

MNw¢ viveTal napaywyn MOPIONAAK®OV ME MEIVMEVN EKAUOon Popuandeliong and udpobepuUIKa
AVOKUKAWMEVEC MOPIONNAKEC
Chipboard production with decreased formaldehyde emission from recycled chipboards.
How it is done

Tou XapdAaunou Aukidén*

TNG SIAXEIPIoNG anopPIMMATWY ANOTEAEI N avaku-

KAwoN, EAITIAC TNG KABOAIKAG TnG anodoxng and to
Koivé. H avdaktnon Kal €navaxpnoiponoincn tou &uAou
nanai®v EUAONACKWY OTNV NAapaywyn VEwv, AnoteNEi tnv
nnéov opBonoyikn S1EE060 aglonoinong TETOIWV AnopPIMpA-
TwV. 0 XEIPIOUOE e atud (ATHIoN R USPOBEPUIKOG XEIPIOUAE)
OEWPEITAl MIa IKAVOMOINTIKA TEXVIKA VIO ThV avAKTNon TOoU
EUAoU TwV MoPIoNAaK®WY Onwe Kal AARwv EUAONAAK®WY Nou
KOTAOKEUAZOoVTal JE GUYKOAANTIKEG OUCIECG oupiag-dopuan-
6elidng. Népa Ouwe and T SuvatotnNTEG AVAKUKAWONG Nou
Ol USPOBEPUIKOI XEIPIOMOI NpoodEpouy, gival duvatdyv, unod
npoUnoBETEIG, va NEPIOPICTE ONPAVTIKA TO $aIvVOUEVO TNG
€kAuong $opMandeliong and Ta avakukAwPEVA npoiovta
gunou.

Te €PEUVA NOU NPAYHUATONOINGNKE OTO EPYAcTNPIO AQGIKAG
Texvonoyiag Tng IXoANng Aaconoyiag kai ducikou NepiBanAno-
VTOG Tou ApIcTotéREiou Maveniotnpiou ©gcoanovikng, Sie-
PEUVABNKAV Ol EMINTWOEIC TWV CUVONKWV USPOBEPHIKWOV XEI-
PICUWV ME TOUG OroioUG AVAKTWVTAl EUNAOTEMAXISIa HOPIO-
nAAKAG, oOTIG IGIOTNTEG TWV OVAKUKAWMEVWVY MOPIONAAKWY
nou Kataokeudotnkav and autd. Eniong, dIEpPEUVABNKAV Ol
EMNINTWOEIG OTIG IS1OTNTEG HOPIONAAKWY MOU Npogkudav Ue
SeUtepn avakUKAwon akonoudwvtag idia pebodonoyia avd-
KTNong EUAOTEMAXISiwV Kal Napaywyng nAakwv. H épguva

IVI 10 and TG onPavTIKOTEPEG SIEEGS0UC OTO NPORANUA

By Charalambos Likidis*

of waste management is recycling. To regain and re-

use wood from old wood-boards in order to produce
new ones, is the most rational way to exploit that kind of
waste. Applying water steam (hydrothermal treatment) is a
good technique to regain woodchips from boards, which are
made with welding substances as urea-formaldehyde.
Except the recycling possibilities that hydrothermal
treatment offers it is possible -under conditions- to
significantly reduce the formaldehyde content from the
recycled wood products.

In the research that was made by the Forest Technological
and Natural Environment Laboratory of the Aristotelio
University of Thessaloniki experiments were performed to
detect the effects of the hydrothermal treatment, through
which woodchips are regained, to the properties of the
recycled chipboards that there were made of them. Then a
second experimental recycling (on the already recycled
boards) was performed using the same method. The
research was made under the supervision of Pr. Athanassios
Gregoriou.

To perform the research Laboratory, chipboards were
made (code 0) with raw material from a manufacturing
industry. The origin of wooden chips was from breakage of
mixed poplar, fir, pine wood and from used wood. The

O ne of the most appreciable solutions for the problem



Mivakag 1: TOnot epyactnplak@v poplonAakwy. Table 1: Types of laboratory chipboards

O ou e e
A/JA | MAPAMETPOE ANAKYKAOIH | o oxoaoia(C?)  Micon Xp6vog [min]
EREETER e Temperature | Pressure ~ Time
1 0 APXIKO YAIKO
2 2.1 " 119 2 480
3 2.2 ' ok 119 2 480
4 4.1 ¥ 140 4 120
5 42 ol 140 4 120
6 6.1 i 156 6 45
7 6.2 20 156 6 45
8 8.1 " 167 8 20
9 8.2 i 167 8 20

NEAYMATONOINBNKE UNod thv ENIBASYN TOU KaBnynth ABava-
olou Fpnyopiou.

F1a th SIEEaYWYN TNG EPEUVAC KATAOKEUAOTNKAV EPYAOTN-
PIOKEG MOPIONAAKEG (KwdIKOG 0) UE NpWTEG UReC and Bloun-
Xavia napaywyng popionAakwyv. Ta EUAoTEuaxidia nponndav
anod BpuppaTIoUO JiENG EUAoU AsUKNG, EAATNG, NEUKNG ARG
Kal Xxpnolpgonoinuévou EUAou. Q¢ CUYKOAANTIKA Ousia Xpnol-
ponoInenke n oupia-dopuandelion kAdong E2, 6 NOocooto
7% ava Enpn HAZa EUAOTEUAXISIWV Kal kG OKANPUVTAG XAwPI-
oUxo apu®vio (NHACDH. O1 nAdkeG unéotnoav udSpoBEPMUIKOUC
XEIPIOPOUG YIa avakTnon twv Eufotepaxidinv o 4 dladope-
TIKEG OUVONKEG NiEoNG - BEPUOKPATIAC - SIAPKEIAG. OI cuven-
KEG aUTEC ntav: 2 bar/119°C/480min, 4 bar/140°C/120min, 6
bar/156°C/45min and 8 bar/167°C/20min.

Me ta Eunotepaxidia nou avaktienkav and toug 4 diado-
PETIKOUG USPOBEPUIKOUG XEIPIOMOUC KAl ME TIC WG Avw Edap-
MOOBEIOEG GUVONKEG KATAOKEUAOTNKAV VEEG NAGKEC ME KWSI-
Koug 2.1, 4.1, 6.1, kai 8.1 avtiotoixa (Nivakag 1). And KA6e
OMAda AVAKUKAWHEVWV NAAKWV, KAMOIEG UNECTNOAV EK VEOU
TOUG iGI0UG USPOBEPHIKOUG XEIPIOMOUG KAl EV CUVEXEIO KATA-
OKEUAoTNKAV (UE TIC id1EG NAVTa CUVONKEG) NAAKES 2nG ava-
KUKAWwONG ME KWOIKOUG 2.2, 4.2, 6.2, Kai 8.2 avtiotoixa (Miva-
Kag 1.

Fa 6AEC TIG MOPIONAAKEG Nou NPoEKuYav EYIVE NPOCSIOI-
OMOG TNG NEPIEXOUEVNG OE AUTEG POPHUANSEUSNG PE Th HEBO-
60 Perforator cUNPWVA PE TO OXETIKO €UPWNAIKO NPATUNO
(EN120) kai akoAouBwg EvIVE OUYKPION UE TIC TIMEG Mou
KOBOPIZOUV TIC KATNYOPIEC TwV MOPIONAGKWV ME BAon TO
npdtuno EN13986 (Mivakag 2).

01 QVOKUKAWMEVEG MOPIONAGKEG Napouciacav cnuavtika
MIKPOTEPEG TIMEG NEPIEXOMEVNG GOPHANSETSNG EV CUYKPIOEI
ME TNV NAAKA-paptupa (KWSIKGG 0). H peiwon Eengpvdsl o

welding glue used was urea-formaldehyde E2 class, in 7% for
every wood mass and as hardener was used chloride
ammonium (NH4CI). The boards went under hydrothermal
treatment, in order to regain woodchips applying four
different conditions types of pressure-temperature-period
of time. The applied conditions were: 2bar/1190C/480min,
4bar/1400C/120min, 6bar/1560C/45min and 8bar/1670C/
20min.

With the regained woodchips from the 4 different
hydrothermal experiments, new wood-boards were made
coded as: 21, 2.2, 2,3, 2.4 respectively (Table1). From every
group of recycled chipboards some boards were again
treated with the same hydrothermal conditions and new
second-recycled boards were made coded: 2.2, 4.2, 6.2, and
8.2 respectively (Table 1).

All new, recycled boards were measured for their
formaldehyde content with the Perforator method
according to the European prototype (EN12) and the results
were correlated with the prices that the prototype EN13986
defines.

Table 1: Types of Laboratory chipboards.

Table 2: Chipboard classification according formaldehyde

IvorAdkeg mptv
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Mivakag 2: Katnyoplonoinon poplonAakwv pe Bdon tnv neplexopevn popuaAdeiisn
Table 2: Categorizing chipboards on the basis of formaldehyde content

Neplexdpevn poppaideiibn cOppwva pe 10 evupwnaikd npoétuno EN 13986
Formaldehyde content according to the European prototype EN 13986

Kamnyopia E1 categoryE1
Tiph Perforator

<8mg/100 g

Katnyopia E 2 categoryE 2
Tipn Perforator

>8mg/100¢g
<30 mg/100 g

ONEC TIC NEPINTWOEIG TO 60%. MAPATNPWVTAG TO IXAUA 1 Kal
tov Mivaka 1 yivetar avuAnntd, 6t akdua Kai av yia thv
napaywyn Twv apXIK®V Kal aVOKUKAWHUEVWV MOPIONAAKWOV
XPNOIMOMNOINONKE CUYKOAANTIKA oucia KAdong E2, o1 avaku-
KAWUEVEG NAAKEG NApouciacav TINEG NEPIEXOMEVNG POPUAN-
6elidng o€ €NiNEdA NOU TIG KATATACOOUV OTnV Katnyopia E1.
ENOMEVWG, N USPOOEPUIKA AVAKUKAWON HOPIONAOK®WY OEV
€xel uévo oikonoyIKG avtiktuno annd unopei va enidEpsl Kai
AUECO OIKOVOUIKG ODENOG OTh BlOoMNXAvia NApAywyng JopIo-
NAGK®WV, Ol OMNOIEC Eival UNOXPEWMEVEG Va NAapdyouv npoiod-
VTA PE MEIWPEVN NEPIEXOUEVN POPUANSEGSN.

* 0 Xapanaunoc Aukiong givar AacoAdyoc - TEXVoAOyoC
ZUAou (M.Sc. - Ph.D.)

12,00 7

10,00 1

8,00 -

6,00 7

2,00 1

Formaldehyde content (mg/100g)
Nepiey. Doppardeudn (mg/100g)

0,00 -
0 2.1 2.2 4.1 4.2 6.1 6.2 8.1 8.2
MAPAMETPOLZ PARAMETER
|:| ApXIKEG MAAKEG - 1n avakukhwon  First Recycling
Initial Chipboard
I 2 avoxoawon  Second Recycling

IxApa 1: lotéypappa pECWV TIHWV MEPLEXOPEVNG
QopuaAdeldng (avayduevng oto 6,5% uypaciag) twv
€PYAOTNPLAKWVY HOPLONAOKWV

Diagram of formalehyde's average prices (on 6.5%
humidity) of the Laboratory chipboard

content.

Figure 1: Diagram of the average rates of the
formaldehyde content (reduced to 6,5% of humidity) for the
laboratory chipboards.

The recycled chipboards show considerably reduced rates
of formaldehyde in relation to the specimen board (code 0).

In all case the decrease is more than 60%. Studying Figure 1
and Table 1 it is detectable that even when the same welding
glue is used for the production of the initial face and the
recycled one (class E2), the recycled chipboards had less
formaldehyde content levels, which classify them to E1
category. Therefore hydrothermal recycling of the chipboards
has not only environmental impact but it can bring on financial
benefit to the chipboard industry, which are obliged to
produce wood-boards with low formaldehyde content.

*Charambos Likidis is Forest-Wood technologist (M.Sc. - Ph.D.)






