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Steamgasificationofepoxyboardwascarriedoutinmolteneutccticcarbonates(Li2CO3,Na2CO3,K2CO3).Theinfluencesofreaction

temperaturc,steampartialprcssure,steamflowrate,andparticlesizewerestudied・Theseexperimentalresultsindicatedthattheeutectic

moItcncarbonatesacceleratesteamgasificationoftheepoxyboardat600-700oCunderatmosphericpressure．
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1．Introduce
thegaseousproductscoolmgsystem,andthegasanalyzingsystem，

Nitrogengas（40~100ｃｍ3/min）ａｎｄｕｌｔｍｐｕｒｅｗａｔｅｒ（0.2~13

9/min)wercintroducedmtothereactorthroughapre-heaterEpoxy

sample（０．５９）wasfedintothereactorthroughatubeafier

temperaturcoftheにactorにachedtothedesignatedvalue・Physical

contacte飯ciencybetwcensolidsamplepiecesandmoltcneutectic

carbonatewasimprovedbyblowingofgaseoussteamandnitrogcn

gas・Compositionofthegaseousproductwasanalyzedbytherapid

gaschromatography(VhrianCP-4900)andtheflowmteofthegas

wasmeasurcdbyanintegratingflowmetcr．

Recoveringusefillmetalsfi｢ome-wasteisimportantnotonly

fbrprotectingglobalcnvironment，butalsofbrsecurmgstrategic

materialsessentialtotheelectronicindustry（１），(2)．Especially

developingeconomicalandenvironmentalfiiendlytechnologyhas

beenexpectedeagerly，ｂｅｃａｕｓｅｔｈｅｅ－ｗａｓｔｅｃｏｎｔａｍｓａｌｏｔｏｆ

valuablematenalsandtoxicmetals・Inordertorealize

high-rate-recyclingofthee-wasteandlowごlevel-pollutioncaused

byにcycling，newcnvironmentalregulationsandsocialsystems

havebeenestablishedinmanycounmes(3)，(4)

Inthisstudy，steamgasificationofglass-fiber-reinfbrced

epoxyboardwascarriedoutintheprescnceofeutecticcarbonates・

EfIbctoftheeutecticcarbonate,tempemturc,steampartialpressure，

andsampleparticlesizewasinvestigatedto雁coverusefUlmetals

andtoconvertplasticsintohydrogenefIbctively．
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2．Expcrimenta１

２．１Samples

G1assfiberreinfbrcedepo】qノboard（EL-3762，Hitachi

ChemicalCompany）wasuscdasamodelmatcrialofpractical

wastecircuitboard・Thelowmeltingpointeutecticcarbonatewas

pたparedbymixingequalweightofthreecarbonates，（Lithium

carbonate,sodiumcarbonate,andpotassiumcarbonate,WakoPure

ChemicalIndustries,Ltd.)(5)．

2.2Experimentalprocedurc

SchematicoutlineofthecXpenmentalapparatusisshownin

Fi9.1．Theequipmcntwascomposedofthesamplefbeding，ｔｈｅ

にactｏｒ(ＩＤ:３２ｍｍ,Ｌ：１２５ｍｍ),theheater,thesteamgeneratoL

（鴎mbN響･o3T.'愚ro,）

Fig.１Experimentalapparatus

3．Resultsanddiscussion

Hydrogenwaspmducedmainly,andtraceamountofmethane

andcthanewcrcdctectcd，Inthcabsenccofcarbonate，Carbon
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Fig.２TheefIbctofcarbonateonhydrogen
genemtionVN2=40ｍl/min,Vbtcam=320ｍl/min,Ｔ=6750C，

Boial=0.1MPa,Ws8mpIe=0.59(lOPcs),Wcarbonatc=309

Thesteamgasificationrateoftheepoxysampleincreased

withthercactiontempemture、Ａｒrheniusplotoftherateof

hydrogenibrmationbysteamgasificationwaｓａｓｔｍｉｇｈｔｌｉｎｅｓｕｃｈ

ａｓｓｈｏｗｎｉｎＦｉｇ４・Activationenergyofstcamgasificationofthe

epoxysampleinthepresenceofeutecticcarbonatewascalculated

as334kJ7molfiomthcslopeoftheArrheniusslot,Theactivation

energyofthesteamgasificationobscrvedinthepresenceof

carbonatewasslightlylowerthanthatwhichwasmeasuredwithout

carbonatc､Theexperimentalresultssuggestthateutecticcarbonate

accelemtethestcamgasificationasacatalyst．

EfIbctofparticlesizeontherateofsteamgasificationwasshown

inFi9.3.Logarithmicvalueofhydrogenfbrmahonratedccreased

lineallywiththereactiontime､Slopesofthelinesshowthesteam

gasificationratebyusingtheassumptionofthepseudo-first-ordcr

reaction､Incrcaseofthesteamgasincationratebypulverizingof

sampleparticlesimplicsthatmechanicalcontactofsolidsamplesto

moltencarbonateorgaseoussteamisveryimportant

0．７８０．８０．８２０．８４０．８６０．８８
1000/T(1/K）

Fig.４Amrheniusplotoftherateofhydmgenfbrmationbystcam
gasification
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町dmgenwasobservedasamamproductofthesteam

gasificationofcpo可board・Thetemarycutecticcarbonates

(Li2CO3,Na2CO3,K2CO3）acccleratedstcamgasificationofthe

epoxyboardat600-700oCunderatmosphericpressuに．Wecan

concludethatsteamgasificationisefIbctivemethodtoremove

plasticpartsandto肥coveryusefUlmetalsinthee-waste．
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dioXidewasdetectedasamamproductaswellashydrogen・

HoweveEcarbondioxidedirectlyderivedhomsteamgasification

ofepoxywashardlydetected,becausecarbondioxidefromepoxy

washiddeninalotofcarbondioXideproducedfi｢omhydrolysisof

carbonate､RatesofhydrogcnfbrmationatthepreSenceofeutectic

carbonateorintheabsenceofcarbonatewereshowninFi9.2．

Theseexperimentalresultsindicatethatthecarbonatehavean

accelerationefIbctonthcstcamgasificationoftheepoxyboard．
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Fig.３TheefYectofparticalsizeonhydrogcngeneration・

VN2=40ｍl/ｍin,V§team=320ｍl/ｍin,Ｔ=6750C,Ph･ta』=0.1Mpa，
WsaxTmlc=0.59,WcaIbonate=309
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4.Conclusion
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