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Studyonnewgas-generatingagents(Ⅱ)

Evaluationofdeflagrationpropertiesfor

tetrazole-oXidizercompositions

JianZhouWU●,Mitsuru AR心事,ToshioMATSUZAWA''

andMasamitsuTAMURA◆

lnordertoobtAm someinLormatioJlDnthenewgasgeneratingagentsforairbagsystems.we

byeattemptedtoevaltJatethedefhp tionpropertiesolyariotJStetrW le一〇xidizercomposi･

Lionsusingthesnailscaledenap tio7)testWhichyasrtprtedinourpreyiouspper･

Asthereslllts.wecansayhm thestzLndpointofdehp tiompropertiesthatsome

tetra201e･oxidizercompositionsmaybeapplicableasnewgas-generatingagentsforairbag

8y8temS･

L lntroductjon

肋 g卵 鳩areWelllmm tObeausefdtool

forprotec血gbyesintheG打CraSha∝idents･SodiuErl

azideisnowchienyused asabasematerialforthe

gzLS-generadnBagentsOfairbag町8temS.However.as

sodium azidehasnotonb s加叩 tbxicitybutalso

possiW fortheLbTTnadonoEexpl鴨ivemate血k

fromitsreactionwithheavymetals.manyreW es

havebeencardedouttofindoutnewp5-generathg

agents･

h ordertoob血 soneinbrmah onnewgas一

generatingagents.atfizstvehareexanh edtherTnd

behviorad dme-pressurepro蜘飴OttetraZ01位 and

tetrade一〇xidizercom蜘 byhea血gIl1)･Next.
hordertochdLythedenigrationpropertiesofthe

tetra201e･oxidizercomp00itionsbyigniting.wehave

deyisedasmauBCaledenigrationtestapprattLSFora

screeningle如andbyeinv軸 edthepossiW of
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itsapplicationtopr曲minaryevaltJatiorLbyC3LamLnLng

theinhencesoEtestingconditionsonthedeh 訂ation

properties andcomparingtheirdataonthedenagT3-

tionpropertieswiththseobtainedfromthe1LtaJlk

test.whidlisagoodbuthrgerscalescreeningtesHor

evaluating thedeflagratioTIPropertiesoEgas･

generatingagentsforairbagsystems.

lnthepreviouspapers).wereportedthatsmall

scaledenagrationtestshuldbeausefulscreenlng

testforevaluatingthede瓜田 tionpropertiesoErtew

gas一geneTatingagents.

Weharethenattemptedtoapplythetestmethodto

theeyaluadonolthedeAagratioTIpropertiesforthe

tetrazole-oxidiZerCOmpOSitions.oneofthemostprop

misiJlgnewgaS･generatingagentsinthenearfuture,

byexaminingthetime-pressurebehaviorobtairLfrom

thedeAagration,h thispaper,wereporttheresults.

2. Experimerlta1

2.1 Materia18

2.1.I TetraZOIe･oxidjzercompositions

Tetrw les usedh theexperimeJltSateShwtlin

Tablel･HATwasFIurChasedhmTokyoXhSeiCo.,

Ltd-Othertetra201eswere kindlysuppliedfrom

ToyoK的eiCo..Ltd..n esetetra101eswereused

withoutfurtherpurification.0ddizerllSedintheexI

perimeJltSareShowniJ)Tat)le2andwereused

dthouthrtherpurifiqtion.
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Tabl81 Tetrazoleused(abbreviationandpurity)

Tetra201eS Abbreviation Purity(wt.%

)PotassiumlH-TetraEOle lHTK

99.65-Amino-1H-tetrazole HAT

>98.0Sodium5-aJniJI○-1H-tetrazOle H

ATNa 93.3DiSOdiumlH-tetrw le-5-cavboqlicac

id TCA 97.2Dipotassium t)itetm

ole BttTK 99.5J)imethybLmiJlebitetra

zDle BHT2MA 100.0DiaJnmOnium bi

tetrw ]e BHT2NH3 99.9Diaminoguanidi

nebitetrw le BHm GAD 99.5JXsodiuznazotetrazK)Ie ZTNa >98.0

DipaAidineamtetramle

GZT >98.0Table2 0ddizerused0ddizer Chemi CalforTnuh Purity(wt.,Oi) mAJ)血 cttJr

ePotassiumnitrate ENO) Specialp

de aSodiumnitrale NaNO3 Specialgr

ade aAmnoniumnitrate NHINO3 Speci

algrade aBariumnitrate Ba(NO3)2 Specialgr

ade aMagneSiumnitrate Mg(NO))2.6H20

Specialgrade bCudcnitrate Cu(NO3)

2.3H20 Specialgrade ちSilVernilーate Ag

NO3 FirstcJaLSSP de bPotassium perdt

lorate KCIO- Firstdassp de aSodiumpercht

orate NaC101 Specialp de 也AmmonitlmPe

rChlorate NH-ClO4 SpecialgTade CLithiumperchlOrate LiC10一

FirStchsSP de CMapeSiunperchIoTate MgClO. Specialp de a

CopperOxide CuO 99.9% aIron(Ⅱ)oxide Fe203 99.5% aM

aJlgaJ10maPJlic耽ide Mn}0● 99.0% da:WakoPureChemicalhdustries.Ltd.b:Kα的ChemiCalCo.
.Ltd.C:mmtoChemicalCo‥hc.d:SoehwaChemical.td .

Tetramle･oxidizerpowdercompositionsvereprepa
redbymixingatetrazoleaJtdallOXidiZerintheV-

typemixerorbymixingwithat)rushatヱerOOx-ygen

balaJICe.AS･82i8aCOmmerCia180dillmaZidet

ypeofg弘一generatingagentsanditspowdercomposi･一ionaJ)dpelletwere8uppliedh)mNippnthyab Co.,Ltd.6≠ofthe

peuetwereprepredbypressingthepowdercomposi

donsinthemctdmold･2.I.2 IgnitingrnElteriaI

pb301andSiareofreagentgradeandwerepurl
chasedfrom



Tablo3 MaximumpressureriseBLndmaximumrateoEprew cdBeinthedehqa･
tionoftetra20le-oxidi次rCOmpOSitiorLS
Samp)e:6¢pelletofthetetrazole-oxidizercomposition,0.5g
lgniter:0.2g

Compsition PTnaX (dP/dt)ttLa
XTetrw le(wt.%)-OxidiLer(wt.%) (ks/cJ) (也/c

J.S)AS-82 52

.4 697lHTt((47.I)-KNO3(52.9)

45.2 1248HAT(37.5)-KNO3(62.

5) 55.9 727HATNa(43.1)-KNOJ(

56.9) 56.1 888TCA(56.6)-KN

O3(43.4) 31.2 225BHTK(SI.5)-

KNOl(48.5) 58.2 1560BHT2MA(26

.I)-KNO3(73.9) 42.8 142BHT2NHユ

(34.7)-KNO1(65.3) 68.6 582BHT2AGAD(32.I)-KNO)(67.9) 52.1 281

ZTNa(51.0)-KNOJ(49.0) 56.2

635GZT(34.0)-KNO3(66.0) 52.5 730
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sition.0.5glpjter:0.2どKayZ)kL
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Figl2 EfEectsoftetramlesaJld拡idizersoz)m血 mpresstm rise
hthedenap tionoEthete加 led dizercomposition
SaJlmPle:6≠pelletoEthetetrazolel0XidiZerCOmPOSidon.0.5g
lgniter:0.2g

wt.%)aJ)aSi(3肘L形)caqef山lywithabnuh.

2.2 Appar8tuS

DetaiIoE8malLscaledehgrationtestapparatusWas

giveninthepreyiotupapersJ･

2.3 Te8tPrOCdur8

0･5goLa弘mdeisintrducedinthedlamberand

0.2goEd)eipitingmateridisthenphcedonitsoas

tobein8uEEicientcontactwiththenichromewire

heater･TheyessdisclosedaJIdthe点血gleadsare

conJleCtedtotheterg* oftheeledd es.TheSam･

plcisthenipitedbyopera血gthedynaJTLOata

remoteplace.Time-presstm pro血 esbythedeLbp ･

Lionotgas-generatingagertt8inthechamberare

measured.

3. Ro8UltsandDjscLJSSion

Table38howsthedehp tionpropertiesoEthe

tetrazole-鑑NO3 (OXjdizer)cotnposidons.Asshown

inTable3.themはimtJmPTW riseoEtheconposi･

tionBtningBIIT2NH3.BHTK,HATNa.ZTNa.HAT

aJldGZTwithoxidiZerarelar酢rthanthatoEAS･82.

memaximum rateoEpressureriseoLthecomposi･

tions tuingBHTK.lHTK.HATNa.GETandHAT

lボtJ)○ⅩidizerarealsohTger血anthatoLAS182l

Fig.1and2ShowtheeEEectsoftetra10lesandox･

idizeronthemaximum pressuredseaJldthemは･

imtLmTaleOfp慨 ureriseindiedeEhp donofthe

tetrazoleI0Xidizercompositions.

FromFig.1,wecaJ)SaythtBHTKaJldHATas

tetrazoleSgivesalargervalueoLthemaximum

presstLre血 bydeLhp tionthanTCAaJIdthatNH-

CIOl.KC10- aJldNaCIO-as oxidizergiyehrger

valuesoEthetnaximumpresstJTedsebyde血四 don
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thaJIOtheroxidizers.

From Fig.2.WecanalsosaythatBHTK asa

tetra201egivesalargervalueoEthemaximllmrateOL

pressurerisebydenagrationthanTCAandHATand

thtNfl.C101.KCIOl.RbC10いBa(NO3) 2,KNO3

aJldNaNO】etc.asoxidizersgivehigheryaluesoE

maximum rateofpressure血et)yde爪agration.

BflTK-LiCIO-composidongiyestoohigh yalueoE

themaximumpTeSSure血eaJIdthemaximtm rateoL

presstJrerisebyde爪agrationIThereforethecomposi･

lionmaybediuicdttousefromthestaJldpointof

safety.

4. ConcltJSion

hordertoobtainsomeiALormAdonontheneygas一

generadngagentsforaitbagsystem .vehareattemp･

tedtoeyaltLatethede血p tiozlpropertiesLorthe

(etramle-oxidizercompositions,oneoEthemostpro･

mlSlngnewgas-generadngagentsintheTleWhttLre.

byexaminingthetime･preSSurebehayiorobtaiJled

fromthedeAagration.

Astheresults,weGm SayLronthestzLndpointof

denagrationpropertiesthat80metetra201e一〇xidiZer

compositionsmaybeapplicableasnew ga8-

generatingagentsforairbagsystems.
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新規ガス発生剤に関する研究 (Ⅱ)

テ トラゾール組成物の爆燃特性評価

県 連洲',新井 充●,黍沢俊堆●●

田村昌三●

自動串エアバッグ用新規ガス発生剤として注目されているテトラ･/-ル頼一酸化剤組成

物の爆伝特性を小型爆燃釈換装匿により網べた｡

その結果,いくつかのテ トラ./-ル釈一酸化剤組成物は,爆燃特性としては,現行のア

ジ化ナトー)ウム系ガス発生剤より優れており,-7′くッグ用新規ガス発生剤として適用で

きる可能性があると冨える｡
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