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Abstract:Thebehaviorofformaldehydeemissionfrommediumdensityfiberboard(MDF) isafunctionoftimeelapsed.However, the

correlationbetweenformaldehydeemissionandthetimeelapsedisstillnotclearyet.Herethebehavioroftheformaldehydeemission

fromMDFwasmodeledusingtherheologicaltheory.FormaldehydeEmissionfromMDFwasdividedintothreecomponentsofinstanta-

neous, timedelayedandpermanentwhenthedrivingforceofformaldehydeemissionfromMDFissettobefixed.TheMaxwellmodel,

Kelvinmodel, andBurgermodelwereusedtocurve-fitthethreedifferenttime-relatedcomponents, individually.Theresultsshowthat

theeffectsofthetimeonthethreedifferenttime-relatedcomponentsofformaldehydeemissionfromMDFcanbewellmodeledbythe

Maxwell, Kelvin, andBurgeformulae.
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1　Introduction

Thefactors, whichaffecttheformaldehydeemis-
sionfrom MDF, areformaldehyderesourceandits
propagation.Theairpressuredifferencebetweenthe
MDFandtheatmosphereandthepropagatingpathare
thetwonecessaryconditionsfortheformaldehydeemis-
sionfromMDF.Therearetwointerfacesofair-material
surfaceandmaterialsurface-innerpartfortheVOC
(volatilityorganiccompounds) emissionfromawood
compositetoexteriorair

[ 1]
.

Therheologicaltheorywasappliedtomodelthe
formaldehydeemissionfromMDF.Therelatedrheolog-
icalcharacteristicsoftheformaldehydeemissionfrom
MDFwerebuilt.

2　Experiments

Twoseriesofexperimentswereconductedtostudy
thecorrelationbetweentheformaldehydeemissionfrom
MDFandthetimeelapsedusingthedesiccatormethod.
Inseries1, thesamplewasenclosedacontainerfor24
hourstoevaluatetheformaldehydeemission.Thenthe
samesamplewaskeptinacleancontainertoevaluate
thesecond24-hourformaldehydeemission.Thetotal
oftwelve24-hourformaldehydeemissionwasevalua-
tedonthesamesample.Inseries2, atotaloftwelve
samplescutfromtheboardwerekeptintwelvedifferent
containers.Asamplewastakenouttoevaluatethe

formaldehydeemissioneverytwohours.

Fig.1　Formaldehydeemissionvstimeelapsed ( 2h)

3　Resultsandanalysis

Theformaldehydeemissionquicklydecreaseswith
thetimeelapsedbecausetheformaldehydecontinuously

releasedfromtheoutsidepartoftheMDFboardtoward
theenvironment.Itissafetosaythatthetimeelapsed
remarkablyinfluencesthetestingvaluesofthestandard
desiccatormethod.

ConsideringMaxwellModelandKelvinModel, the
followingequationcanbeobtained:

CM =C0e
-0.0636t

( 1)

Fk =
P0
K

(1 -e
-0.0636t

) ( 2)

Formaldehydeemissioncanbemodeledusing
Maxwellmodel.Thereasonisthoughttobethatthe
formaldehydeemissionismainlyfrom thedissolved
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formaldehydeintheUFattheinitialstagesothatthe
releasingvelocityofdissolvedformaldehydeisfaster

[ 2]
.

TheKelvinModeldescribestherheologicalphe-
nomenonoftheformaldehydeemissionfrom MDF,
whichimitatestheflexibilityandvisciditycharacteris-
ticsofformaldehydeemission.Theformaldehydeemis-
sioniscausedbythedissolvedformaldehyde, there-
versiblereactionbetweenformaldehydeandureainthe
UF, andruptureofthechemicalbonds.

[ 3]
Thetotal

velocityofformaldehydeemissionisdeterminedbythe
decreasingtrendinMaxwellModelandtheincreasing
trendinKelvinModel.TheformulaofBurgerModelis
combinedtogetherwithKelvinModelandMaxwell
Modelanditscurveisagraduallydecreasingcurve.

Theresultsofthesecondseriesexperimentswere
showninFig.2.

Fig.2　Formaldehydeemissionvstimeelapsed ( 24h)

Thetestedvaluesincreasedwiththetimeelapsed
becausetheamountofformaldehydeabsorbedinthe
distilledwaterindesiccatorincreased.

ConsideringMaxwellModelandKelvinModel, the
followingequationcanbeobtained:

EGM =EG0e
0.0774t

( 3)

EGK =
P0

K
(1 -e

0.0774t
) ( 4)

ThefactshowedthecombinationofEquations( 3)
and( 4) canwelldescribetheinfluenceofthedesicca-
tortestingtimeontheformaldehydeemissionfrom
MDF.

4　Conclusions

( 1) MaxwellModelcouldwellsimulatetherheo-
logicalcharacteristicsoftheformaldehydeemission
fromMDFwhenthedrivingforcewasinvariable.

( 2) KelvinModelcouldwellsimulatethepost-
ponecharacteristicsoftheformaldehydeemissionfrom
MDF.

( 3) BurgerModelcouldwellsimulatethecreep-
ingcharacteristicsoftheformaldehydeemissionfrom
MDF.
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MDF甲醛释放流变性的研究

李凯夫, 许少宏, 温福泉, 胡传双, 关丽涛
(华南农业大学 林学院, 广东 广州 510642)

摘　要:在 MDF甲醛释放蠕变过程中, MDF甲醛释放驱动力保持不变时, MDF甲醛释放量随时间延长而变化。马克斯韦

模型可在甲醛释放驱动力为恒定条件下, 较好地模拟 MDF的甲醛释放流变性的规律;凯尔文模型较好地模拟了 MDF甲醛

延时释放特征;勃格模型是描述 MDF甲醛释放蠕变的重要公式, 它较好地模拟了 MDF甲醛常规释放蠕变特征, 换算得到

的公式可较好地描述锯切后试件放置时间对 MDF甲醛释放量的影响规律, 是描述和预测 MDF甲醛释放松弛特性的有价值

模型;也可较好地描述干燥器测试时间对 MDF甲醛释放量的影响规律, 是描述和预测 MDF甲醛释放蠕变特性的有价值模

型。
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