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lltlmlIJJl)Irl･･ RElTP3･'H,g禦 ya'ua禦 PJ
r?gramforheatreleaseba芦eqOnthermochemicalqalculatiorTl)JI IjlLJ

i1 ､)1
.'ノ=.. 一√.I..IYoshiakiAKUTSU●,Y.uic

hiKAWAKATSU'●.YujiWADA●●●.MasamitsuTAMURA●aJld

TadaoYOSHIDA●….RErTP3-Ahazardevaltutionprogramforheatreleasebasedonthemo

chemiCalCalcuh-donhas.beendevelopedbymodifyingREITP2畔evisedEsthationofln
compa他nityfromThezmochemicalPropdiesl).Themmimodifica血LLS

areaSfollows.(1)･ReaCtantSateretrievedfromthedatabasebyc

hemicalfomula.(2)AsproductsaJClistedinanextemalfile,theadditiorLOfpmductsandch

弧geinorderofpmducdoA-canbee

asnyconducted‥(3)PartnofdlePrOgram hasbeenchmgedbyconsideringitstuonapersom
lcomputeror･wDZkstadon.

ノ二ncsemodirlCdiorLSwinpromotetheusefuhessortheprogramforenergyhzard

evaluabLon:.A,r ?,て

L.∫_L.:L IL .L. ､

.ノ 1:.1.lntr

t)ductJonI,:hordertoestimabtheenE喝yre

leaseb血viorofene喝eticm山地 ,thehealofreac血

nisanessen血Ipmp叫 aJtdseveralmedlOdsaRdevisedt

odoitJ･2)1ーReceiyedozi
Dec印ber4,1998■Deparhedt､ofCh'imiCalsyste

mEnginecrLng･ISchoolorEn色in由血g,TheUni
versityofTokyb'7-3･lHongo,Bt叫 BkuTokyo

I13-8656JAPm温 .'8?LI‥,31'
53監詔宗.1e瓜･7293-0jiPa

perCotJ.td､':-4i7-5,GiniqChuかku,ToLgo
lO4･0061JAPAN.TEL

+81-3T356314400FAX+81-

3,3563-1155 .′p'DeparbnerhibfS勲 Engine
ering･NadorLalhlShtutefoikesoTPCSadd
EnvironmentOW )･･'L･･

･AlST,MTI･J ,･こ16･3伽og即叫で軸 rbazdki
305-8569JAPANTEL作AX{81

･298-58-85,63加 ollegeofEngineering'H
oseiUmiVersity3-7-2Kbjino<

ho,Koganei-S帆t,･Tokyo.184-8584JAFANI-:'r!r
さ･･.･.1 ･･一 一･TELJFAX+81423-8716132,I/;1. ,･上

:rt',

=lt,::r- ◆- .I.r!

.三･J:.･!,さノIJlIJLl .FI'r.L.l

･L･｣I.I,Ji.Il･.I..' l E

;i:/}･:lt･JlfrByusingRErrP2(Revised,Estima

doJ10fhcompt-ibiliy∴丘omThemochemi cdPropc
rdespや,b.AhemolecularfozmulaandheatoffoInl

血d,ofdiereaC-tmtS,heatsofreactioJtaredculated,b

y:assumiiigtheproducts.,TherehLionshipbetwe血Iidl

e.heatJotr由C一血nscalcuhtedbyREITP2aJId仇

eexpermentalね･sultssuchasexplosionheatiandballi
sdd･hdrtArvd･ucshasbeendemonst

ratedH ); ..I.,-REITP2isintcndedtobetLSed

onamainframecomputerwithFortran.Howeve

r,basedonthedo_Wnskhsandhighlydevelopedpe

血zTnWCeOfcom-puters,Litshouldworkonaperso叫 con

puteror･work-station.SeveJdrevisioJISOfthe▲prog

ranarealsoex-pected.Therefore,Iwehavedevisedth

ecomputerpro-gramREITP3bymakingsomenodif

icatioJIStOtheREIm program.iThelmairLChange

srareshown andexamplesofthe叫culatioAaredemonsbted.･Tま

ノ .Htt''･-2.Modificationofthe

progdnl - `, ':WehvcJrLade.seyeralchange

stotheinputs弧dKayakuGakkaishi.VoL60･No･3･



品戯曲 滋 ati｡ns,whiledlePrincipleof血ecalcula-き翫 耀 響乱 e.Themainm｡dir

lCationsareasfol-1ows.(1)Reactantsarer
etrievedfromthedatabasebychemicalfomuh.

hdexnt血berswcDe

uSedinRErrP2,butchemi-Calfornuhinputsare

more'fatileand,addedidLtheinputop血A.(

2)As Productsaremadetobelistedinanextemal恥 the
addihonofproductsaid･C鴫 eofpmTducBonoidd

'血 casilybeco血d00td.hcozporadonortheproductsinsidethepmgran

asdatastatementslimitedtheusefulnessofREITP2.･Thcrcfote,readingproductsLTromanextemalfile二is血lfiued.iAIPartOfthei加duct

fileisshowninFig.1.Chemicalfom
ul弧and:heatsoffozTnadomarelis

tedinit.nLeOrderis･basedontheheatoL:formatio血periweight.).,Ifmew.prod

-uctsamaSSum'ed,也eaddihonofdata
totheprod-uctfueenablesit.If.t

heorderofpfOductionischanged,

theordercanberenumbered.(3)Partoftheprogramhasbeenmodified

byconsid-e血g也etLSeOnaPersonalcomputerorworkst

a-don.Fnedeckmtioztsforru tantsrue(血iebank),et

c.havebeenchanscd.◆Theopera也onoftheprogramcompiledwit

hLahey叩ortrad77hasbeenco血 edonr

a.perso血1･computerwith-PentiumIpr
ocessor'operated･byMicrosoRWindows95.

.I-TheopcrzLtion血workstadoAwi仇Forbd77c

om-pilerhasbeencbnfLmedorL.FujitsuS4J20widl
StmOS.Al岳o:ithas･beenconrlrmedon'LHITACHLMP5800/

320 wi血
･
和10SF /1-MJ( UNIX).!,目

し⊥.Tン.二

Cal cdationexample saredem onstratedt inFigsI･
2

and3.LThisis血eestirnationrof山eheat6

ftreactionorthemixtlmOf1H･tetrazoleandsod
iumこmitrate二･Calcu_1血onsw耶 COnductdbytheinputofa.chemiCalJfof-

mulaasshown inFig.2.Wh erLtheassumption･of･the

pmductsWaSChanged,
dlatis,
NaOHwas'exxlhided血m
the
.
pmducts,th eresultchange

d
assho血心Fig

l3J.,こiTIBesidestheab
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%REITP3
Now.readingdab.Jus.IAmOm印t,Please.

lnputthcoptioMumberlikcL113L.I
InstJtLCtion,Input80000･ I

ScArChthelndcxNumber.input700001
Endthisprogmm.LnPut90000.
【I

80000
E7(PhJutidAldftheOptionNumbers
opTKrNBODecompositionofSingleC'oJTLPCuPd

lRcACtioAOfTwoMAterials:一
2RcACtioA-6f血tcridi伊ixdRAdos)
3Cdcu18donofCd)inctoIRoom

OPTH20旬ProducedWAterwiIlbeassumedaSLiquid
lProducedWAterwiJlbe8∬umd ASGas

OPTNPz'0AllDABinput
lhdexNumberinputI

.‥.2Molccul叫FPrpu.18.igput
OPTOUTSOMinimumotJtPut.

LMediumoutput-
2MaxintJmOutPtJt
3DiagramOutFI叫OPTKIN=lor2)

OPTCORz,0Nocorrccdon '
lVdIucscorrcctcdwithOxygenBAmnce
2V&lucs.assumcd甲CO2wouldbeprogqCedt瓜erCO

IrLPuttheoptionAumbcrlikell131.
hstmcdorL,input80000.
ScarChtheIndexNumber,input70000.
Endthisprogram,lnput90000.
【I

11220

0PTKIN己10PTH20zj.I0PTrNP=2'OPTOUT=20PTCOR亡30

RcACdonofTwoCompounds(Optimization)

( Title

Ex8mPIc
E7umPIc
l HcAdcr.

lH_tttrazolc+Sodiumnitrate
1H-tetTaZOle+Sodiumnitrate

RctumtoMenu,mput''END''oT''E'l
Stopthispro島ram,lrLPut●■STOp-tor''S'7
PutoutaTabLc,trLPut"TABLErlor'T'
lMoLecuLATFormula]

CIH2N4

JJ?J

L - I/ - `一つq･U一､-Ill

l . ■

L I J J

:_ ～ ･Tい ･_･LrrT.ノ∵111l
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レ̀′巨叫 ･.i .i).._lj/,Lr';'71!).∫)i
'i')1､:I.:･1'.:J'iH乞.･r･･･∴･:1･J中二棚IjりIi',
HLll･!･.1･1Lij.L'LL;i:11招甘･1.1u･コ岬▲ヽ▲̀I
il山州:.,il.･;=i･)}Z,JI/i

CIH2N4 =CIH2N4
I IH･TETRAZOLE HF=56.64 INDEX=5LOOOOI
RctumtoMenu,mput''ENDl'or"E''
Stopthisprogram;Jlnput'l'STOP"or''S-IA-

ノ
..
'･

FntoTeqctu悪-8塩 野 朋 LFl'lrJO･f･:'誓.I;,i;L･:I霊 ,I;I.,1･.i;霊 漂 苦霊 怒 .;十 ･.

Kayaku'Gakkaishi.Vof.60.Not3.19991 -;151-
L′



冒:lLN:Eo?,33t｡MN.認 N1O忘 .1..54 IN｡EXiI｡4bIfi･;lJb･iii:I.I;
NalNIO3 =N&IN103
PutouttoPrirLtCrtP].FilelFl,orNol【N】?
#■
N

‥'■I-I:一･'-./J i'T.'1:i

1J
)-1丁,▲li
I;･日.j･

i
#######?##ReactionofTwoMatedals############################################

lH-TETRJuOLE CHN
:し2 4･ ･

MoleculaTWeightofCdmpou-nd.-･70.05
0xygcJtBalaJICqOf,C.ompound =･68･52

SODIUMNITRATEJNaN.0
l l,1.3

MolecularWeight-ofCo･mpound 去84.99
0xygcnBalanceofCompound 〒47.06

lI ritJ.
56.64510000.Il●

･111.541040030

++*Products+++++++++++事●JIH+◆事++++++88+++T●●+*++++++++++++I++++††++++++■+++++
Na･ncofProducts Amount(moL) HcqtもfF蕪 atJi99(kcal/mol)

NaOH 0.2887 '_101.70J
H20也) 0.5669 ･57.80
CO2 19･0053 ･?4･!0

-RemainedEIcments･- -'i.事.I..J---.,i---……………….…..
NameofAtoms Amount(mol)

0.7060
3.1338

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++t+++++

WtPercent
IHITETRAZOLE 67
SODIUMNrrRATE 33

OxygenB&laJtCCOfMixbrc--30.38

mol.rado
1.00
0.41

moI.percerLt
71
29

PutoutaT8blc,Jnput●7TABLE'トor''T■l l'

[MolecuLarFormula]

S ｣ 八 ,､ .:.･aI,,I .･.Lil''Lてい '‥..

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++JI
I

TheMaximumHeatofthcReaction= 171(kcaJ/molofRcacbJltS)

= ･950･三(Cal/gramorReac叫ts)

ThcGradcofDaAgCr=A

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●†●●●●●●●+.●●●●●●●●●●●●事●●●●●●●++++++++●●●●●●●●1

RebmtoMcnu,Input"ENDnor"E･- I L･ !,
Stopthisprogram,Input"STOPMdrns''' .′

,･■= ●

叫.､Tlej'ir,いしい:･rトー'LJl▲T･ ,I.
%

⊥･･･}.t･ :'J -l＼ノ▲L''･ トー/:･ I⊥
Fig.2 ExampleofRErrP3Calcuhdonforthi'血iaroIをi品 姑 dn bftwom atehali
b utshmthekeyboardareunde血ed.)し_ =l■ ･･,-Iリー一一L,:●-∩_..
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''●Products'●'''…'''……†●'_……THW!.'丁●'''1●tH''…… '''●●'''…''州.II -A--;､ り_T._,ー､Ii,1三,.
NamcofPrducts AmotJnt(血ot) IHcatoL【FprmqIioTt(kCal/mol)

H20也) ･0･4574;-ニ ー57･80
Na2CO3 0.2713;i. 1270.40
co2 0.1782I ､'''i/㍉辻等4二10 nlH
+++RemainedElem印tS+●++++I+88+事●+++++T.+I+'++++++++++++事■+I+***'■+++++++++J"++++` I卜,'･;.1_ ノ
NamCOfAbmsL■ Amount(mol)･ =

I1
'0.0080 '/1

2:3723
+++*+++++++++++++++++++++++++++ft+++++++++++++++++++++++++88++++++++++++++++++++

帆 percent･mor.ratio'.mol･-percent
lH.TETRAZOLE 41 1.00 ∴46
SODIUMNITRATE 59 1.19 54

T.3

■I

0ⅩygcnBaJaACCOfMixtutca-0･33′､ ′■ ■ヽ●●●●●●●●●●●●●●●●●●●●■●●●●●●●●●●●■●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●■●●●●-
ThcMaximumHeatofthcReudonz3 ･82 :(kcd/molofReiLCtaJttS) ,

′r
= ･1050 (cat/gram･ofkciLCtAntS)メ

ThcOmdeofDaJlger=A

++++++++++++++++++++++++++++JB++++++++++++++++++++++JI++++++++++++++++++++++++++++

Fig.3 Calcuhtionresultfor仙eheatofEeaC血noflH-tetrazoleaLndNaNO)
whenNaOHwasexcluded&omproductFile
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熱化学計鼻'k'よLi熟放出危険性評価ゲ占ゲダムJR豆IIp5
r′-I

阿久津好明●;川勝雄一●●,和田有司…, ∫｣

田村昌三●,書由忠雄●…

･ヽ 'Jt▲一一LLJ･Lt､L.､ヽ一･一'●.一.▲..◆}≠ヽ◆<■lt →ヽ.-'-一･一

潜在的混蝕発火危険性評価プログラムREITP2を改良し､熟放出危険性細 ケ占グラム

RErIT3を作成した｡主な改良点は､(1)化学式によりデータベJス中の反応物を呼び出せるこ
と､(2)生成物データを外部フアイ71,としたので､生成物の追加､隼成順位の変更が容易になっ

たこと､(3)パーソナJt,コンピュータや7.-クステーションでの使用を考慮してプログラムを変

更したことなどである｡このプログラムが､エネルギー放出危険の評価に､一層役立つものと▲I～lr｢-▲ lP■■▼･ .I■ヽ Df ●q･'1ナす+.一･r frL･I｡
考えられる｡

(+東京大学大学院工学系研究科,j化学システム工学専攻〒113T8656東京都文京区本楯7-3-1

TEL03-3812-2111内&7293◆:叫 03-5800J871 .., r
++王子製紙株式会社〒104-0061東京都中央区銀座4-7･5
m 03-35634400FAX03-3563-1155

千村工業珊 院資源環境技術稔今研究軌 .73.0号･85_69茨酵県?.くぼ市小野川16T3
TEIJFAXO298･58-8563
8*榊法政大学工学串 〒184･8584東京都/Jl金井市梶野町3-7-21 '
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