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Thermalreactionandcombustionreactionofboron－Cupricoxidemixture  

HidetsuguNAKAMURA●．MiyakoAKIYOSHI●andYasutakeHARA●  

Inthisstudy．thermalaJla）ysisandcombustionexperiments．suchascombustioneal0rimetryor  

themeasurementofburningrateandcombusdontemperaturewerecarriedouttoelari＆thether－  

malreacdonaJldcombustionreactionofboron－CuPricoxidemiⅩture．Theresultsobtainedare  

asfbuows：   

Themixtureofboronwithcupricoxjdecausedanintenseexothermicreaction．butthethermal  

reactivitywasdi蝕rentwiththeshapeaLldthecompositionofthesampleinwhiehaboron・rich  

COnditionshowedhigherthermalreactivity．Thelinearburningrate．heatofcombustionand  

combustiontemperatureofboron・CupricoxidemiⅩturehadthemaximumva）ueatfuel－rich  

COnditionoftheequimolarcomposition．Thepressureeffectwasalsorecognizedwithregardto  

theLinearburnhgrateandheatofcombusdon．Thefracdonaloxidatjonofboronforthecom・  

bustionatatmosphericpressurewas81－83％forstoichiometricandoxidizer・richconditions．  

UnderprE5Surizedconditions．itincreasedwithincreasingambieJltpreSSureandamountofoxidizer．  

andacompleteoxidatiorLOfboronwasattainedattheoxidizer・richandpressurizedcomposidon．  

1．1ntroduction   

Boron（B）isastablematerialbecauseofitshigh  

meltingpointandstablesurfaceoxidelayer．Howev－  

er．boroncanproduceagoodheatoutputduetoits  

highexothermicityperunitgram．ifwe11burnedl〉．  

Therefore．combinedwithhighmeIdngpointoxidizing  

agents．aboroncanbeexpectedtohavebothhigh  

heat－reSistantand exothermic characteristics．Ordi－  

nariJy．apyrotechniccompositionwhichcontainsboron  

asfuelcannotproducewholecapableheatoutput，  

becausethestablesurfhceoxidelayerfB203）demon－  

StrateStheresistaLICetOChemicalreacdon．Thjsoxide，  

simi1ar tosilicon dioxide．hasa soJid acidic nature．  

Therefore．asolid basic substance suchasoxidesof  

aIkaIineearthmetalisseIectedasanoxidizingagent．  

thiscomposidoncanbeexpectedtodispIayenough  

reactivitytocauseaperLbctoxidation．   

Boron・COntainingpyrotechniccompositions．suchas  

boron・red）ead．potassium nitrilte．bariumchromate  

Orleadoxide．areutilizedasdeIaymiⅩture．igniter  

miⅩtureandprimermiⅩtureご’．withregardtothe  

reactionofboronwithoxide．it wasreportedthat  

dopedoxideexhibitedhighreactivity3）．ontheother  

hand．therehavebeenfbwreportswhichdealwith  

theboron・Cupricoxide（copper（n）0Ⅹide．CuO）  

miⅩture．becauseitisnotsopopularinpracdcaluseas  

pyrotechnics．Thiscompositionisexpectedtohave  

bothhighheat－reSistantandhighexothermiccharac・  

teristics．Inthisstudy．therma】analysisandcombus・  

tionexperimentssuchascombustioncal0rimetryor  

bumingratemeasurementwerccarriedouttoclariLy  

thethermaJreactionaJldcombustionreactionofamor－  

phousboron・CupnCOXidemixture．  

2．Experimenta1  

2．1Materials   

Thesampleboron（B）wasamorphousandreagent  

gradeobtainedfromDegussaJAPANCo．．Ltd．Its  

declared purityis90－92wt．？（）．buttheonedeter－  

mined bychemicalanalysisusingmannitolmethod  

was87．9wt．％4）．ImpuritiesdeterminedbyX－rayf）uo－  

rescenceanalysISWere3．0％magnesium．0．5％iron  
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OXidizer－richcompositionofboron／cupricoxide＝3／1  

bymoleatl．1and2．1MPa．  

4．ConcIusions   

From theexperimentsofthermalreactivity．the  

mixtureofboronwithcupricoxidecausedanintense  

exothermicreacdonattemperaturesranglngOVer504  

－521℃．butthethermalreactivitywasd正krentwith  

thecompositionandthe shapeofthesample．With  

regardtocomposition．aboron・richconditionshowed  

highthermalreactivity．   

Thelinearburningrateoftheboron－Cupricoxide  

mixture had the maximum value at fuel－rich condi・  

tionsoftheequimolarcomposidon．whichwasdiBrent  

fromthatfbrthehighestthermalreactlVlty．Thelin－  

ear burning rate under pressurized conditions  

increasedwithincreasingambientpressure．Howev－  

er．thepressureindexwasasmal1valueofOD5－0．10．  

Theheatofcombustionandthecombustiontemper－  

aturefortheboron－Cupricoxidemixturehadthe  

Sametendencyasthelinearburningratewhichwas  

afkctedbycompositionandambientpressure．More－  

OVer．fromadifncultoxidationandhighthermaldiL  

fusivityofboron．asurfacecombustionisveryimpor－  

tant血ctorinthepropagationofthecombusdonwav巳   

NoneofthecompoundswhichcontainedboronwaLS  

recognizedinthereacdonresidue．becauseofitsamorL  

phousstructure．Metalcopperandcuprousoxide  

WereprOducedEbrfuel－rich．stoichiometric and．furT  

thermore．evenforoxidizer－richcondidons．   

ThefracdonaloxidationofboronunderatmospherL  

icpressurewas81－83％forstoichiometricandoxi－  

dizer－richconditions．Underpressuri2；edcondidons．  

itincreasedwithincreasingambientpressureandthe  

amountofoxidizer，andacompleteoxidationofboron  

WaSattainedfortheoxidizer－richcom画donof borom  
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ホウ素■酸化銅混合物の熟反応および燃焼反応  

中村英嗣●，秋吉美也子●，蝶 番毅●  

ホウ素と酸化銅の混合物は激しい発熱反応を示すが．その反応性は試料の形状や組成によっ  

て舛なった。その際に．特にホウ素過剰の条件で高い反応性を示した。ホウ素一酸化鋼混合物  

の燃焼速度．燃焼熱および燃焼温度はホウ素過剰の条件下で最高値を示した。燃焼反応に及ぼ  

す托力の影響も認められた。   

燃焼反応でのホウ素の反応率は．大気圧下．等畳または酸化剤過剰の組成では引～83％であ  

った。加圧下では．圧力および酸化剤の畳とともに酸化率は上昇し．酸化剤過剰でかつ2．1MPa  

の条件で完全に酸化された。  
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