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@NUPEC/U. S. NRC/BNL O & iR A BE A B (21121 (5]

NUPEC/U. S. NRC/BNL D@ iRAABERBRITIBFEIC NUPEC [ZBWTER S N -FF
AR R EBREEIEEEOT O TRIRMET R RBEFERER] O—HTh 5,

NUPEC/U.S. NRC/BNL O EiBfREEsBRIT [RIRME T R RBE 8Bk | 0 —FR L
LT, SA RFORIRREZZR LI KFEREFS L L THETICRIT 2 28REAE
S EET 5 BRI TER SEND R SEITE > TEBS NI,

NUPEC/U.S. NRC/BNL O miRRBERBR ORBRAESR X 2 (27”73, NUPEC/U.S.
NRC/BNL O EIRRBERBROABRAFIIE X 21.3m OBFE THRINL TS, £
2. ZORBREHRETANVT, EFORTIFEMABERIRTIZ, N b GEER
LZOOE) NENE I RBRIIIFEAEFELRVWI ENERV FOEELH
RZ57=HIZ, NRC/BNL oEiRRERBRORBRALS (BHRE) <XV~ (HEn#)
B 5GEDBRBEREBRER (XU V) BIToTWV5,

NUPEC/U. S. NRC/BNL ® EiRMRBERBROBBRFE R OB E LK 2 1TR T,
o, RBOOEONEMRICESE | KitREHESRRIER A EEEY D
il 21T TV 5, FHEFERIILLTOEY Th D,
 PWR (GEESFRFZEREHER) ICBWT, FliEA L LT BHESZNRRETK
FEEDN 13vol %A T, b L ITAKEKEBED 55vol%Ll ] & OFEHN
HBZ LIZOWT, NUPEC ORBRFER (FTBRFRAA 55vol %, F7KER
25vol % LA LM TRBEIZIZIESLRV) b, +o2fBRbY R4 L
A,

kB, BRNLEBERA~DOELE (DDT) BAELD DT —EDBERBENLE
T& Y, NUPEC/U.S. NRC/BNL O EiRIRBERER OFRBRAE R TRIE S h /- B E R
(run-up distance) #[X 3iZ:~x7, K3 LV, BhERBEICIIKFBRERNBE
(R H Y . KFREAET S5 IIPHIREZ NS 5 L BiERHE?
B RBZEIREINTVD,
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%2 NUPEC/U.S. NRC/BNL D& iBMREERER OREBRFE RO E
NUPEC DR EERER L Y AR L S /=18

KR DIRTIR T
IREE OR TIE. KFRE 10volh THIEMICELSFEERED Y,
KEZDEE

EIF THEE SN S KERE 15vol%LL T OB TIZAEKIEE 25vol%
LLETIZ 650K (59 377C) ORmIBETHLERBIICIZIELT,
R
BREOMFICERBINHAOE (408 TARITREE

B O DFEIC L Y BRETOER (DDT) ARBERFIL 2~4vol%
R

e 1R 7K 38 A e S BR 25 & (HTCF)
(BRECL AR (AR
0.2m, £ X 2L.3m. W E
10. 1MPa)

zu‘n {_' ] I : X ; v ] L ? L . I . y ¥ k 1

0 300K j
o 500K
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| bt b
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0.0 N _
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®uiTDINFx s Z7HFZFD RUT KBRS

RUT BREBRORBRIERE X, nI 7O LVFx b 7HEFTOE 2.3m (— 6. 3m) |
S 2.5m B T0m, AFEK 480m® D EIERIR ORRBELEE T, OECD/EU DEFEIC
XV IBHmABRNERIN TS, RUT RBREBZR 4177, £/=, 3T RUT
RBROABREML L EROBMEEZ T,

AEBREH L LT, IIRRELDRE, KFERERK 60vol%, KEIEE 0~
30vol%, PAZESR 30%~60%DFEEME 12 AEE L 7= FIRAIRE TOBERARN
Eieshiz, KEKEEERV (FI7AEHE) V) —XORBEVKETES%E
BV —XORBRBAEREIN, ZhOORRLY., EEROMEVEEEZR
(7 70m) IZPAEERDORKEWEEMVRSZSERHFET D2HEITIEL. BEEWICLVAEL
HEMDEEBIZ LV EERTHAERE 12.5v01% (KT 4) DHEAEVKFER
ECEBBIIEAZLPHALNIEINTWS, £, KEKEBEDR 15vol%FET
5EBMTITBCRVIEELHALNIEINTVS,
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#3 RUITRBRORBREMLFHER OKEKEL)

Tést

H2 | BR, Explosion Dgj, | Dexp. | Pcj,
# | % |- % regime mis | m/s | Bar

vol. (Comments) | -
11 | 12.5| 30 DDT 1405 0.1
12 | 11 | 30 | Deflagration | 1334 | -
13 | 11 | 30 | Deflagration | 1334 - 8.25
14 | 125 30 DDT 1405
15 | 12.5| 30 DDT 1405 | 1240- | 9.1

i ] 1690
16 | 125 | 30 DDT 1405 | 1360- | 9.1
1650 |
17 | 11 | 30 | Deflagration | 1334 - 8.25
18 {98 | O Deflagration | 1273 - |7.53
(slow)
19 | 12.5| 0 .| Deftagration | 1405 - 9.1
: ! {slow)
20 | 14 0 Deflagration | 1472 - 9.9
{slow) -

21 | 12.5| 60 | Deflagration | 1405| - 9.1
22 | 14 | 60 DDT 1472 | 1480 | 9.9
23 | 11.2 | 60 | Deflagration | 1344 - 8.37
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3.¥L®
BITHERIIBVWT, RFFTHIF Y ET A ICTHENGWVWAKERE (KW
19vol%) &72>TW5A, 3TETIIBRBEMIIALLRNWI L 2B LTS,
28, RISP 2BFEKFORFIF THX YT « OKELLRFFRERT 7V
¥ TI3AY 10m, ICIS OEBEAOETIIA 3m LA, £ILbEIEFENENR
BHEX Yy 7 0 (8 1,300m), L—7=FHEE (9 1, 500m") DOJEVBEHZERM &
RoTW5 (B5), £/, ZREBRONELCEFORAITOZRIZ XV kZm
HEAME ShD Z L, KERICEDREMHDROERINTEY ., EEOTS T
Y MZBWTIHEBHICLTREBERER 570, ZOXE TKEOIEIZ X
DIBEwIZCESRREIXENEE LN,

K5 JFEFWFETFEHF Y T 4 KED O DEEE
[ ]: #BEAONETEHFRICR L ETOTARTE EHA,
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4. BEIRR

[1]Z.M. Shapiro, T.R. Moffette, “HYDROGEN FLAMMABILITY DATA AND
APPLICATION TO PWR LOSS-OF-COOLANT ACCIDENT”, WAPD-SC-545, U.S.Atomic
Energy Commission, Pittsburgh, PA, 1957, 13 pp.
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BIMEEAN JRFAREEMERE ik 15 4 3 A BEEEEDLEFTMm R+
PR EBMEEESER) (BT oRERESE

AIMFAEAN RFAREMEHS 1999 F 4 F  KRIRBEKIF O R T IFEAA
BRENIBIT DV ETT 7TV MOBRICET 240 K74~

[5]NUREG/CR-6509, The Effect of Initial Temperatureon Flame Acceleration
and Deflagration—to—-Detonation. Transition Phenomenon, May 1998

[6]S. Dorofeev, V. Sidorov, Large-scale Experiment and Scaling of DDT
conditions in Hydrogen—Air-Steam Mixtures - An Overview, SARJ Workshop,
Yokohama, Japan, October 6-8, 1997. JAERI-Conf 98-009
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MTER7.2.4. 4

B RFEE XK O A MM 65 3 5 @RI &2 oV T
(K RREBE)

FHEFH S — 7 > X TREENT LOCA BfIZIREEAKERE K OV R ABERE S 22
KT DHEH BT DB R G EZR 1R,
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£1 VAT LBKNEENAT—#

(kA BE)
4 PR #H E fENT EDEY
(1) #Rek
1) &FLYva=y hEE 20, 200kg BRIEE A RO B D F R ENF L
WD Ir E&
(2) FHIUHRICEE 2R - BIERRK
1) BHEBAT VAR
i RFLABEK EARE 24
BEREE : 26
i AR e aury) | BociE @atEcsBeESEL
7-1E)
i ZAEE EEZY AXEHE
2) JRFIFHE A SRR LR ELE
i B 5 {& =
i tEgE 1.2kg/h (1E%7=9) OK | ZEHE
FEIBE A4vol%, [ESH
0. 15MPa [abs] #¥)
(3) it
1) HEEALE e i B
2) mRMriRER SE 4 T S R T
(4) KOBIRIAREIT L DAKFARR
1) BURBRIZ X D KD5HE
i EHGHE LK 1 0.4 45F/100eV
P2 7K 1 0.3 4F/100eV
2) 2BER FHI=Dh
i SREROKER ax | WEHEIC A L E R Ll
wmm [
ik )
ax ] WEHEIC A 2 E R Ll
wm ]
i BE*E K1KEUOX22HR HENOFEREIZ OV T,
pH4. 5 DFEEZEH
3) HEBRIZLDE FT7 Vv DR
i EWGHE 0. 4 43F/100eV
i BEFFUUVEER 700kg REMEIZRB L BB LUT-E

[ ]: #EAONEIRERRICE LETOTARTE EHA,
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02 BN IRPR

(mg,/ dm® * hr)

10° = T I I I I I —
107 = —
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| | | | | | |
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(143.52°C) g (49.437C)
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) RESAR—414
Figurelb. 4—17
M1 7AI=wisEa=R YL
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B 1
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2| - 2
102} v pH45 40T 20
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WATEET7.2.4.5

KD IREC X BARBERICONT

1. AEFMICB W TER T AAREREERIZONT

[KFEABE) (ZBET 2 AR T, FOREE RS ERFEHK (SA) B4E
FREZ BT D MAE R RES LR OB M 2 B3 28R b, KFEDORAEIC
SOWTEMZIT->TEY . Ir- ARSI L BKREERLSMC ., UTOKER
ABEREEZEEL TS,

(1) LK, RFFRMAEZRNK DS 5 fR

(2) &@RERRIE

(3) BHBIZEDE RT PV (BRHBERA T VA IZEMEN 53 GH)

KREFEREBOHNREZE 1ITRT,

800

700

600 | - -
»
; 500 — KRB [
£ / — AR K o AR
ﬂ 400 — EEER .
2 —ERSTUaEB
# 300 f
Bk

200

100

0 _ ; _ — =—
0 5 10 15 20 25
B (h) *1 SFELAO Ir BO TS50 & S

1 KFAEREDOHR

2. KOEBRIARC X DAFRERIZONT

IKBBERT RN X — 2RI 2D &, —EBITHN RO L TKE L BEIA
REb,

AFHE TIX, ZOKRFBAREEZ., FLAKITOWTIX 0.4 43F,/100eV,
YT KIZOWTIZ 0.3 43F./100eV & L, ERFHIFTEIT BKOBE R FE
WK DKFBOREIZONWT, LTOLBYFHMHL TWVW5,

s 7.2.4.5-1



(1) AFEREOBRE
gt (y#. B#R) X BKDOGRIZOVWTIILLTFZEE L TV 5,
OEFFEZ (LT, RV] 2015 ,) NOREIROT 7 U FoiksEmE (LA
F. TFP] & 9,) IZ X BIFELANBHIKD S, fE

QR FIFEMEE (LT, Tev) Lo ,) WIRMEEO® FP IZL B9 7KD
oy

@CV AIC ENT=TFT 7 U R FP 2 & B9 > TKD5 R

(2) AKFBRAERTMOME

FHRFIF OO S L, RVA, ROVCV NIZBATT % FP &iE, F4E
BIZL->TET D, £7-. FP BHOBIFIRE L BUMEREIC X > TELT
DI, KOBEBRIFRIC X DKFBERAERLEEMICE > TELT S, KDk
WD ONWTIE, TN DAL EZBRE L, KERAERZFHL TW
o
X2 \Z3HliD 7 v —Z2Rd, £9. MAAP (2 X > TRVAKCV NODOA XH
@ FP E|& A3 HAu, ORIGEN 2 AW TIHFLNER FP & (BRIREE) ORFMZE
{tZZRE L, MAAP fER L B b TERKBEOIFRE (V) ZHHT S, ZZ
TEHEONABIREEL GIE (5F./100eV) ZHAWVWT, FXEICHITHKE
REREZFML TN D,

MAAP (23133 7 — FAEIRZE 3 127, £7-. HFREOKE « ABEKR
RIRREEZZENETNK 4~ 7R,

MAAPIZ L 5 ORIGENIZ &k &
& X E DOFPE|IE FLANEHEE
& X [E] D FR YR 58
AKFEAKRGHE
EZXKEDKBERAER

B2 KOBHBRDREZ K D KRBERAERM 7 = —[X
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AKAL (m)

K3 MAAPIZBITHD /— FHEIK

5
s
|
ar |
* B e S
3+ :||
|
|
| . RIRTEETET4 (J—F1)
| — THXE (/— F2)
oL — LERE (/— K3)
| — BMAESNAR (/— K4
! . EANYEE (J—F5)
|
1
!
I|
C L i | |
0 5 T 15 20 25

BRI (hour)
M4 %&/— FicBiaKAL
[ ]: #eBAONEIISEFRICR LETOTARTE E¥A,
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$RRTHE (MeV/s)

il (°C)

B S
— BEFFETFHFYETs (/—F1)
= TEIEE (/—F2)
— LEEE (/—F3)
T RMEBARES () — K4
-~ EANYHEE (/—FDH)
10 5 20 25
R (hour)
M5 %£%/—FKiZBirskiE
4.0E+20
3.5E+20 |
: — T E A+ vE F1(/—F1)
3.0E+20 5 — TR E(/—F2)
\1 — R E(/—F3)
256420 || —— BHREBA R —F)
| —E AN ERE (/—KS5)
2.0E+20 " RV
156420 - |
1.0E+20
50E+19 |
0.0E+00 '
0 5 10 5 20 25
B (hour)

K6 £ /—FRiZBBKOBEHRSIRIZES T 5EIREE
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8.0E+24

7.0E+24 — IR T rET1(/—F1)
— TR E(/—F2)

6.0E+24 | — - EREE(/—K3)
— AR AR/ —F )
5.0E+24 | —E A BXE (/—K5)

“R/VA

40E+24 |

HE IR EE (MeV)

3.0E+24

2.0E+24 |

1.0E+24 |

0.0E+00 [ . : : :

0 5 10 15 20 25
B (hour)

K7 &/ — FiZBIT5KOBEBRDREIZET 53 5 BRI E

(3) KROMEBRIIEIT X DKRFEARICHERT 5 GEIZONT

CV OEIEFSIED 5 B, KFEIRBEIZFR B FEHT TEE L TV DK OISR 5y iR
(CRBAKRFEERTIE, LTOGHEZERL TV, B, KOBABRIEIZ
X BKRFERBEIT, PIHIOKFELEREE WIHGHE) ITHAT, KEOH
AN ED/NEL BB ERbroTHBY, EROKFEREESL LT
DENGHEEERT 5,

JR 7K 0.4 43F/100eV
BTk 0.3 5r+./100eV

Zhi, TPWR 7*F o MTEIT 5 LOCA B DK DSR4 EIC X DK EARR
2|4 (MHI-NES-1013 . YRR 11 48 12 A) (AT, TABEICER] &\W9H,) I
BWT, PR 77V FORFHEEFLREBLEE L-RARFICESEIREL
=bDThHD,

LK E Y TKROEHGEDOENT, FITKOREREZOER T 54
RITBT B B RBHEIR OB IZL Y, ERLIZKBROFEES ORISR
252 LICERT D, FLKDEGE, KOTWEINH Y, RAEBIFLEO
HTHDHZ D, BEEENLADRTRNAHS &, BBR@OX TR KSR
B TERINEAEE OH I UHINVOERAKIGIZOWT, OHF A0
FMVREFICENZD, ZOREBRDRIRDIHRE 6T, 7 KD
Ba. KOGENNELS | KPICETAAZKSHEYEIZ LY, 2FESRE X
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nNa7=9,

AKFEE OH FVINVOBREESOHRIZELY, FLAKIZHERTES

GIEIZ/NS L 2 2mME 72D,

GHEICKEEZRETLEZADNDINT A—F DI L, ERFHFFLRETE
R TRRDLEEBZADONDNT A—F | ZDGHE~DEER T
A L7 GIEDEREHEFF~DBEAMEIZONT, AXXZ S LICUTOLEY
BE L, GEHIIKRELUESR)

K1 BERFUKOEYGE~DEE

NT A=

HEREWFRICEBT 2 GE~OEE R OE AT

FP %D
ZN Y]

FP ZEOTMP AT 5 & GEIFEMNST 553, £OREIT L 5 RHPTE

B,

ERESFFL, FNTERMLIEBER O AR L VET LZERIFLOF
BT, FLKROY  TRKNORMPIIENT B LEZON55, FHMEIZ
EA LR OGEIZ, RFMICHRRBEDO LS BEHE A TRES AT
B2, R EM LEHAICBWTHIMIICER LMD GEE
B3 Z&iFRnEELBNRS, Lizd> T, sHMlCER Lo GEl
BEREHRFICBWTHRTFHTH YV EATTREEZ S,

LN S

R B HENT 5 & GEIFET T 5,

BEREHFIT, FATERMLIEBRBROAER LIV ET LBRFELOR
BT, FLAREOY 7 KRICHT D2RIGERIIEMNT 2L EZL b5, #F
fIZfEA L= CBROGHEIL, ERIRELZBEE X TRESL TV,
TR E N LB A BV THFECER L-GELZ LB Z &1
BNWEEBZOBND, LIedi> T, FEMICEER U723 O GEIXE R
KBWTHIRTFHTH Y EATRELE X 5,

REE

GfEix, FLAKICOWTIE 60CHHESRR L 220 | H v FKIZOWTIHE
BOEFINKELRD,

BEREHHRIT, FATEMLIZBRROESRLVET LR LOR
BT, FLKKROY  7ROBE ILBF EGERFOBMEIFNIRE (49C)
BE~K 120CEEICb B2 NS, FHEIZER L3O GEIL,
FLAKIZOWTIE 60C . o 7KICOWTIHEIBREBZRE 2 TRES
NTNWE7e), REPKEL RTEHEHITBWTHEHMBIZER L2k o
GlEZ EEIZ Z LidaneE 2z o5, Lo T, FHMICEHER L7230k
DGEIZERERHFICBWVWTHRTFHNTH D ERTRELE XS,

UEDEEBY, FHMICEER L GEIE, ERFHEEFOKDHHBRI K
HARFBARKIC bEA TR LT LT\ 5,
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1) FPZEDOARMY DR
BEREHICBOTITRHEESESH CTIIER L QWAL KED Cs Z0
A H 5 Z L0 b, FPEREEOARMMIIHT 5 GE~ERBIZOWVWTRT,
AR N CTEBESNZRBRICBWVTIE. KBS ORMMHE LTHE
EMEICEEND Fe, Ni Z#RFEL LTHWVWTWS,
ZZ T, FelTiXFe®? & Fe* " BHFEL, TRORIGIZL ST OH FT¥H v
(OH-) EXIET 5,
Fe?"+ OH - — Fe®" 4+ OH D
ZORRMZE>TOH 7V ANBHEE I, TRROKAERBEERICHTT 5
nahmicE<,
H, + OH - — H,0 + H - @
ZORR, LBENELS R5EMERDZ b, Fe ODBENBEMT 5 &L 3E
GEIXMT 5, ZD, ARG A TIAMOKEL L THERD

REEAFEE L TW5H,
=L, QoOFIGX, E5FAF Q)0 TR EHmead 5,
I + OH+ — I+ + OH @)

ITREX+SETNE, OXYVLQODOKRIEVRXEMERY, ODRIEDE
BIZERTEZ DI L6, RIZ LD/ WV EABSTEY Clikssa
FiFTna,

—F., LOBUNDOFRHH THIREICEE L 52X 5FEOH D EELE L
Tix, BB L7 Fe R I OFRIZ

(a) KP~DOEREEED EL
(b) BA3MEE2 b2V BEETD

LONFET BN,

NUREG-1465 IZRENTWAILEIN—TD I3 H Eit(a) & (b) 2 & BT
TREPLLTL £5F (). &R Br) ARV, 22T, £5%
BEIZOVWTI, FLHRDLEIBRRAT VA KIZETAAE? L LTH,
NBRACHERY CEBENTWAD X H5FRRE (20ppm) B2 D &IV, £
RFIZOWVWTIE, X ROFLAICERSNIEHEICH LT LHRBEDNIW
iDL, EORMPBE~OFSGITRABRTRESIN TS LI BREICE
g3nTnsEEILNS,

UEDZ b, ERXRFHRFORMMICH LTS, EHFETHL LEZ
bbb,

*1 [PWR T hiCEBITH LOCA RO KDKHBOMRIZLZKEBARE S
(MHI-NES-1013 . R 114E12 A)
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*2 A3 BHFOLLIFERIIN 20kg THY . A7 LA KOKEITH 1400m® (Z Z T,
FHEIC Im*=1ton &93) ThHd, LER-T, £2ILHIFEBR T LA KIZTEITIA
ATEE LTHHK 15ppm THY 20ppm B2 5 Z Lix/en

2) WINHEDORE
a. FLKDEGHE
FLAKDKFEERREIZH T H2RIBREOEELYK 8 ITRT, Kz~
KOMENEDHKEBIZL Y, KEHBEEOBREIN/NE L, RIHEOHEMIC
#5 EHGEDE T ISV EHGHEIXIZE—E),
BIRTHEEOKETRT LI ICK 8 ORBREMIX., EDGHEIHZKKE
2BKIR60CHOHLDOTHY, ZHIZESE 0.4 5T /100eV DFREEL LT
Wb, Lo T RIBREOHMN & & HICAKREREIIHMNT 20D,
SABRETOFMT, ZOENGHELZERTAZLITFRETHLEEZLN
%o

..2
5x10 £H: 10
E'D#EE:RCWM
B E:80C -
4x10% }‘ FSERIRI (1) :08min G(H2)=0.40-"
HA(9):08 4
é 3x10?2 | _
g exi10® |
£ .
1%107 -
" 0 1 L

0 2x10° 4x10° gxi10° 8x10° 1x10°
mRGy

Biz2-8 RPC{E~ORINRRED LB FFRR)

8 /ABASCERT (C TKFEAME L RIHREDOBEFRZ R LR (F.0K)

*1 [PWR T hiCEBITH LOCA RO KDKHBOMRIZLZKEBARE S
(MHI-NES-1013 . R 114E12 A)
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b. YT KOEHGHE

ABASCER IZB W TIER 9 1R T & B 0 IR EAS NS 513 & GIER
KT3I LR TED, Tk, KBRBRENPEL RBIZONT, @T
RLIEAKRERBREERIGOFEDRRELSRDZ L TKRKEOERBIMZ HIL,
W= RNVXF—B72 ) OKBREERDN NI RBEDTH S,

AR TIX, ZORBRFERIZESX 0.3 0F100eV EREL TS
N, SABRET CILICHRIBRESEMLIZE LTYH, ERHGHEITETTS
TENL, ZOEEERTAZEEFFETHDHEEZOND, LIRS T,
BEREMEFICRIVEESEMLZE LTOEHAFRETHD LEZX DN,

1.0
SIORRE: 20ppm

FTGHRR/100sV)
[=

G/L=50

G/L=T0

0.01

W g
10° 10 e 10° 10
We2-4 RAGELBREREOMIE

#) EFo6/L i RiEEte s #RT
K9 ABRSUERICTENGHEE RIPHRE L OBFBRERLEZR (- 7K)

x1 [PWR T MITEBIT S LOCA BBDKOKEBOMBIZLHKBALAREE)
(MHI-NES-1013 . Rk 114E 12 A)

3) BREOKE

AR BFEBRICIREICOWVWTIL, B 10 IR TERY ., FLATIX60CT
BRKERSTEBY, 60CICBITAGHEZEETHL I RGEPREINTE
D, BEREHFOFLKIZBWTHLEAIXFRETHL EEZOND,

—F., P TKIZONTIX, ABXIRICT TEHGEITBENREL 251
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ENSLKRBANRDHD) LOTRHED D, TOEEZLUTITRT,
KPR L2 AKERTHEPICBITT 2BRICBVW T TROKEFFHS
FOGIZ & = TRKBERPHT 55,

H, -+ OH + — H,O + H - @

@O, REERFEELR S 203, LUTIORTKBERRIEDREKF
PEIZHEAT, B LR X—=0E0,

H - + H - — Hy ®
eaqc + H - + H,0 — H, + OH ®
eaqc + eaq + 2H,0 — H, + 20H @

) eaq IFAKFIEBEBFEET,
IO, RBIZRBIFEO~DITHRT, QOB EEXRLTL 2B,
ZOFER., BB TKEERD GHEMEL 225,
UEDZ &b, EREHFRFOY L FTAKIZBOWTHDERIIFRETHS L&
Y (2

I x107°
pH!10
SRR 115/2000m
8X104 | FRETIE0T
SFERISTE (£ ) 1 08~0.8min
;* ex10* |
g T=60°C
¢ ail T=IC
g 4x10 T=25°C
% \T=1(}0°C
fid i
2510
0 1 1 1
0 5x10% 1x10* 15xi10* 2x10°

wEGy
BlB2-6 EWGEDEEOEE

) WHEEER (o) 1X. 0.6~0.8min TH 5D,
X 10 ZABASCERIZ TEGE L IRE L OBEfFRER LK

*1 [PWR 5 MITEBIT D LOCA BBOKDOKEBROMBIZE AKBAREE)
(MHI-NES-1013 . Rk 11412 A)
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4) FRFFTEX v T 4 KOOSR R T HEE

PFDAIZB W IR BREFEIR (P08 & IS (FLELASLN) 278

BT ARE” 83H V. ¥ FAKICBW TSRS 2372 < RHESET—RICK
BRFINTNDE, ZHORMEZREE 2, FLAKROY > TKOEHGHE
ERELTWVWD, B 11 IZFELKEOY U FKIZBIT 2 KO BRI L
HAREFEREOBMBELTT, —FH. BRFLBFETIRFF TRy T 4
KTIE, BRORY—IROSROFEZICLVFELREROT S 7AkE LR
RHRMTIZH %,
AFEMBNTIE, BFFETFHX v T 4 KOENGEE T 7K & EkE
(0.3 93F/100eV) & LTWBAH, M TERK LIZAENTH~BITT 518
2 OKFER-FEEEICL 5 —HER->KIERE D D KEE~OBIT) 2
Fz2., UTICZFORZYMEEZT, M 12 ROK I3 IZRFIFE FHFY ET 4K
(ZBIT BAKDHEBOIRIC L D ABEREOHEL R

a. BEORY—IICLHEE

JFRFF TN v ©F 4 AR TiX, TOKRPICEGF LIo S E D S i &
NAHEB] & TQABICTEE LR WERE O D Sh 5 ] 1
X, KENREREIND,

OIZ X B2 AFEERTIE, BHEEETABBH I TV Z E1b—HIC
KEPAERT D, ZhiE, Y TKEBRTH S,

—F. @OIT X BKBAEMRIT. BRFORET L TRHEBRERE D& WIER
WEFT S, ZOBE. EHMTERLEZARIZHEHICBIT TS £ TIck
KRR A2 BT 5720, HHEP CTHBEAICLVHEET2RMI0OL Y b E
725,

L7e3o T, QITLBKRFERIL. OD LI ITKES—FRITERK LTS
BICHRBE L, BRESICIVHEETA2EEEML, 7 KOEHGE
UTFEk3,

b. Xz kL A

JRFFTHX ¥ E7 4 KTIX, BRFLORBBICLVARAELTND
& T otvd,

KBAERDOENGHEITH L THIRDOEEIL, AENERSNIRHICE
DEEBNELRD, HRICEY., TR TERSNIZAZITET~BITLY
T RE5b0D, EHTERINZARIIFICRER AP OESND, L
T=BoT, YU FKODE T, KEBBEHEEETERIND L5 RIREET
I3, KRBT BRI —ARITFET 5720, ML DEEIT/ S0,
—J, KFBPEAETE CTERT S L 5 RREETIX, ®Ic L kT2 A
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BIZ—HRICHM L, [IEREE TR IRMPIELS 257D, BHEaD
BTN 20, GHEIZY U FKITESI LB ZXDBNID,

UEXY, RFFTEHXFYET 4 KIZBWTYH, IBHEESETKIREH
SNT—RIZKENER L., BHEERE—RRETHDIY L TAKDE
HCHEEZBEHTE D EEZD,

*3 : THRSTERIE) &3, BOTROREIC X D KOHBHBRO AR R AT 2 HHIK
ERL, FLKEVREFFETHX v T KBPBEERICZS T 5,

*4 0 BERBGEING &3, BOHBOBRE R 2 KOOSR R FAE L 72
WIS KT,

*5 ¢ TEBY) i, FRAHUR & IEMPATIROKOBB 2% L, MEFIRTAE
AR L 72 KSR I30K & IS IEMAEIRICBEI T 5 Z & T, KOBHBRIEIL
BE R 2%,

*6 0 [XE) L3, REEBNTOKOBEIZR L, K1XBE) L TH RHHE
IR T DR DI BRI ARIIFFHET Do

- FEEA R T

EROBIFFERITMA T, RFFETEX ¥ BT 1 KT T 2ERF O 20
THENGEZIIZ 0.4 53F,/100eV & LizHEa0EELY ERMICHER L
EREUTIRT,

JRFIF TEF ¥ ©7 4 KB T 2ERF LI 2 ENGHEZRIT 0.4 4
F./100eV & L723BRE . KOBEHBRIRRC L 2 KBERERIL N T A KBRE
NERKEIRDERBARK 2.ORHITHO. kg & 725, Zhuk, BFHHRAE
%R 2.9 BrRIOKFEARE (5 684kg) D 0. 02%FEETH Y, KFBRE (F
FAK11. Tvol%) & L TIZ 0. 002%LA FOEMTH Y | EEIIMNTH D, £
7o ERRAR 24 ReEIRE R TIX K OB RO ARIC L B KRR AERITR 2. 2kg
BERY, ZhuX, BHEAER 24 BROKFERE (8 732kg) @D 0. 3%
ETHo., KEBE (FZA4%8.5v0l%) & LTIX0.04%LA FOEMTH D,
FRREZRM & FRICEEIIMNTH S,
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®2 FEHGEEEIH R

R 18 B[] KFEARE IKFE IR E
2. 9 W 0. 02%F2 EEHEhn 0. 002%L4 &0
24 RS 0. 3%FREE AN 0. 04%LA T HEHn

UEDLBY, FEMHEICTRTFENZER SN TS Z & RUEL G HEITTRIX
MESHENT BIEMET LTV 22 BETE, EHGHEIKRE 2D
ST b B IERIRE TOEMGEE FHHMIc b > THEAT S Z L1, &
SFHTH D,
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SR~ BATIZRER AN S

v ko TDIC < TIRAC LSO kEy
=94 G EIED >3 & 2 5

D& AT IER~0
BT 282

S F 2 S

s I e W S s
e i

FFAF F A3 127 ¢ ko Mo i (Rifide L o) T4 FES 4 BF o AOHERAGHR (s Linded)
(D B1F L Sl o 45 H L 5a) (R PO RS EMEICE D LisEE)

KB ORI S OIBIC £ 0 k3T ATV & 2 A TR TS,
EE-HRITEST B,

X 12 FFFETFEHF¥ET 4 KIZBITBKOBAPBOSBIZLDAKBREAL A —)
(BHOARE—SIZ L 5GHEICRITTER)
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\\‘—EE;EZHE;EEH AKBBATT 5, J
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T ARkO GEIZIT-S<.

~ORFEOBAT

(A) S A s B & L’ﬂJ \

St b

- FERE.C

B 13 JEFFTFEF ¥ ©F 4 KB 2 KOBHBRI R X DKEREA A=)
CRIC & 2 GIEICRIZTRER)
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(2 &) ZoMoOTIZE T 5 EHGHE

AN L 2HEC TR, BEEFFHREF4 BHOKEBREOFRKZ
WAHI=D, KR OMEAKEAT TOGHEZERTHE L TWA,

ZOEBRTIE, Wi LIZMAKIZBWT, GIE0.24 DRFEREEZBRH LI L
LTEY, SEIOFEDEFFMICHER L TWEENGHEID b/,

—77, UBlE L7z 3. 5% K (MEAKHEY) IZBWTIE, GIH 0.54 DAFEZR
AERBRHELEZE LTS, LELAEXRS, KOBFHBROMBIZL2GHEIZ, &
FRAIE (WIHIGHE 0.45%) OBOBERHEE (KFEL OH VL) 12X 01
GEZHERANIBZ 2V &b, GIE0.54 DARRAENBRH I NZREI,
KETEMREIZ L > THESINTEAKBREEREDICZRoTEEDEBEL TS,

B, WKMEUY T CGENSEMLUAEZERE LTI TREZ NS,

KOBER R THER LT2KKRIZIX, KIZEDRIERH B,

H, + OH- — H,0 + H- )
—F . BEAKPIZIICI-A FUBFEEL, Cl-A F 30 « & FIGT %,
Cl- + OH+ — Cl *+ OH- @

QDFIE. ODORIGEBEET A=, Cl-BEREL DL, QDKIE
BEETAHEHIZ K, BWKIZEAODOKILENEEIIS S RD, ZDEH, Cl-
DEELRWHAICHRTHLEBEN EH L, EP0RKEOGHEIEL 25,
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BB O KR BREDOI R —r A Th D, [ KukEr LOCA BRIZ(REEA
BEER OB EEAMENELT2HH) BV T, AROBARSRA T LA
WP T BT DITBAROEANT R, MAKEACLSGHEEROEELZZIT R
W LL2R 6, KICKDGHELEALZEET2EEmMNLE LT, KkFEL OH
FOINDOBEREETER L-YGHEICL 2RTHRBNEZER L, #ERIX
TEROLEBYVTHY, PIHIGHEZAWZRTFHRRFTICBWTHEAERER~
DEEBIDLT N THY, KFREITHMELED 13vol%E B 220,

% [EEFM) RORERN 7 —XCBIT 2 KERER (2. 9hr* R )

A e AT FERM I —A
G fRLK 2 0.4 £7T0.45@
Bk 0.3

Zr—7K Bt 670. Tkg Gk
K DI R A B 5. 4kg 7. 8kg
JFELK 0. 9%kg 1. Okg

B2 FKD 5 B iEFE FP 4. 2kg 6. 3kg

o TARDSBaY g b 0. 4kg 0. 5kg
Zzofh (&REES) 8. Okg k=
i 684. kg 686. 5 kg
FZ A KBERE 11. 65vol%*? 11. 69vol%*10

*7 : FIAKBREDE— 7 K

*8 : RFIFEASRNKELEERIZ L H2KRUHELEZE L TWARVWE

*9 : RTFREMASRIVKELEERIC L AKELEELEE L-E

%10 : GEZERIZ X S MGIC OV TORRTHICE FIFE S SRAUKRLEERICL D
KFNEEEZRE L 2VE

(D) : B, BEE - RFHEEHEUSHEOKEBREOR, BHBLFEE 92 5 (2011)
(2) : G.V.Buxton, C.L.Greenstock, W.P.Helman, A.B.Ross, J.Phys.Chem. Ref.Data
1988, 17, 513
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3. EBBARVOE FIPUNMRIZ X HAEERITONT

(1) @RBRRL
CRBEIZIAZIAFEERIFL LT, TALI=ULRUEHKEZEELTEY,
FNENT NI EROBHEOKBER E ORIGIZ X B AFEELERKE LTS,
TS E RS,

AL <= SHO —= ALOH), -+ B/
Zn + 2H20 —  7n (OH) 2 + Hg @

FEROKFAERSOVTL, BECIIEERTEHNEEZ OGNS, THI
=y ARVESHOBEE () ORERFELK 14 KO 15 (TR, AFF
BT BBEICOWTIE, K 16 (TR TE5REIOKFEREES TV 4 TD MAAP
T CHRLONZbOZERALTEY, HEEmEEIIN 113CTH S, i,
M14 D7 NV =y AERERIRINHTHTH D, £/2, MR- TEEB
v, BESROBRERITBERELS RoTHbREL 2D Z LiTRn,

UEXY, SARETOFMIZIWTHERFHEESF L R U FO 3 FTEE
EEX TS,

(2) BEBRIZLDE FIDDHfR

H3BIFTIE, BMBRAT LVARHC L S EREER L L THIMENSE
RV DRERORIZE D KBEREEZZELTRBY, XMMIERKINT
W50.4455F/100eVEEH L TW3,

b NI DU DHRIC L BRFEMRITRD D IR ELLTICRT,

N,H, + H- — N,H; + H, @
¥, E RIVUVEEFLARIZBOWTIL, LEEOKISOM, KO HEH B IR
bl el ) Hz-{y\%L:HzC)z?ﬁﬁEﬁETéo ik, TReORRIZL>TH « %1
35,

H,0, + H+- — H,0 + OH @@

OOKINE, WEBAET D7D, KOOSR RENET Z & THIIHIZO
DRIGEIGIINEL 8D, LIzBoT, E RTPUVDHRIZ L DKBERD
EHGHEIX, KOEHGHEITES B2 b, EBRICSIA LTS,
0.4 43F,/100eV BN ESN TV,

E RV DGBIZONWTIL, REFEEFRRLFRK BNshkze FZ7¥
VINERSETAHLELTEY, REEEFEHKOBELHBITIRNZ 0D,
SA RETOFEICB W T HRFHEEFK EF CRYFLVARFRIEE Z X TV
B

¥ 7.2.4.5-18



2% TDECOMPOSITION RADIOCHIMIQUE DE L’ HYDRAZINE EN SOLUTION AQUEUSE], Lefort,
M. and Haissinsky, M., J. Chimie Physique, Vol.53, 1956

4. L

ARSI 2 KOBHBRIREI L 2 KFBERDOEHE (E3SH) (I
DWT SARET COEAMEZERE L, TELRRERFEZERLTH, &t
EERH LFRRODVBORAIETHHEE L OND,
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#*3 FEIFMEMH
5 H W &
XB—r R K LOCA+ECCS AR
” fELAK 1 0.4
FAGIE P 7K 0.3
MAAP EHTIC L > TR LKA EENORE
(Be6, 7MW
BRI L 5K 24 B[S0 5 CORBE IR E
D5y iR RV N :%szw?mv
BEHE | EFFETFHI Y T4 (—F 1) :§6.9%x10" MeV
THXE( —F2) :#9 1.4X 10" MeV
EFERE () — R 3) :%Lsxmfmv
BIESNEE () — K 9) :%zemﬁ%w
EH~y XEXHE (/—F5) %9 1.8X10° MeV
T T =0 A,
HE g
SRE il I wEHEIC A
B BWEEEL
x| ER T
SRR . .
# ?
& &E X 14 U 15 2R (1)
BE X 16 2R (FE2)
EZGIE 0.4
ﬁ#ﬁ?ié - REHEICAR
[l A S 700kg HMEEREL
v EE 7=

(E1) EHROBREIZOVTIE,

pH4. 5 DFRBEBZHER,

(F2) EFFRABTERANDI L, BRLRIEL RV ERBERIC L 2 /KEBARGEMA EE L <
RABFEFIFTEHF Y ET 4 EREBICB T 2IRELZHEH,
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AMTERT.2.4.6

JRF PR AR 2SN K AR EE E O M REFE =D GOTHIC ~i#E Iz oW\ T

(1) IIT®IZ

A ERE LR FIERMA SR KELEER (LLT, TPAR] £\ H,) @
R R HERT 5720, GOTHIC 2HWT, FOBEERICRAET I AEK
VKD B RS L > TEMIChIE>TRAT I AELZZEL, FFIFE
AR 2R DR TR A SN OKEREFTMZiT>o TV 5,

GOTHIC (Z2WTiE, (2) @& BV REFIFEMAIRNDOIRE FEFENTIC L
STRIESNTEY, PARICKZXKENDOAKFEDLEIZONT HEYIZET
METHZ LT, KEBEARORBICL2EELED T, GOTHIC TH S
TEeRTCEL,

F 72 PAR Z 3% & L 7= THAI 3RBR AR % GOTHIC THEMNT L 7=/ RIZoW\ T (5)
DEBVEZELE,

(2) GOTHIC DAE

GOTHIC 1%, FHRFOFEFIFRMABRNICBIT 28 RE), WHEE%, B
FE O, FFEOYEBR K O OEB OBEN IR BEHE = — FTh
D

GOTHIC TiX, RTIFHRMABRRANOBEM XENZ A S5 1 IREIH K
KFEOFE &, FRKER LN F—LHANTOKREOILE KR ONEAZEENIL, it
EEHZEET OO EE, TNV —REHEOREFERITMZ, £
DORER - HHBEIF FEERMEMET A DREET VB ER LD, T HH
T 5ETNVOREHIRERT T MEFT~D#AM%EIZ O\ T, NUPEC @
M-7T-1 R B2 AW THRIEES N TW5, ARBRTIE, EXFEHE—FT R L
L TR X415 LOCA BFD ECCS A KRR HEMBZR A T LA I % 35
B#EAZ L TRV, GOTHIC TR FIFRMASE N ORRZAE (L, FRHEXIEE &
ONY 7L (EBRCIIAKELZHEET 5701~ Y U LA E2ER) BEORR -
ZEMELZE BIFICHERL TS, ZHUZ LV, GOTHIC I/KEZETeiAED
JRFIFRRMNAERAORSFEH 2 EEICEE T2 bD L TE 5,

(3) PAR @ GOTHIC LDV MZ DWW T

LD LBV REFFRMABIRADIREZEENIC OV TIX, GOTHIC TIXBEIC
BIEENTWA Z L435, PAR % GOTHIC THEET 2729011, PAR ZRE L
TWARENZEBIT ALFERIE OKEB-ES) 05 [UEHEEREVVER - =X
WX —DOEALZEUNAERE T A LERD 5,

GOTHIC (ZIZKFEH/FRAETT VDMAAENTIH Y | PAR OHEREFEMAZ Z
DKFEHREAETT MIINEBEEE LTEX TN 2T BN TE 5,
PAR DA O « O E GOTHIC N 1 SO XKEPNICEHRE ST Y . PAR 2K
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B L TW5 XKEOKRBEREERES 2 AW T, HEREaHili=l» b K- 0 &
Z3RD, PARIC X DKRLBORR L LT, YKENTITAKFE, BEE. K (0K
AR) DEROZUPREGZOND, £z, KBOEEE (ke/h) (TR LT
RAEZX YEKEOIHEOTRNLF—IZMET 2 Z & T, KHHOBEZEITIL
CTERBPEL, RFFEHARNICESEHZ L LTS,

(4) GOTHIC (=331} % PAR MREFHMMm= 00 FA

PAR OMEREMERR

fToT-REBREMEIZ. LT LBV EETO PAR DERS

B2kl TBY, £, A=V VU ITHRIZOVTHUT O & B Y &N
RNZ &b, EHED PAR fENTZ 9 5 BRI, GOTHIC (Z Z DHERERFH
X flARATe T & TPARICK DAKRRUEBOMRELEEET DL LB TE D,

CRESY = S e S
ERAGLRARREEZTROLBY B LTz, TRD LBV RFIFERME
BT T IFHAAAZRPIRE E DRI OV TR EB SR & BRE IR

EThD,
B LS %
AR [ Gess) 65, 500n° (FRTFIFMMALRH | EMOFAKREL
) PAR DHERIZ & % PAR
A DR W HE 53 A
~OEEITIIV,
PAR BXEMLE | WMV » FAIE | KTFRAESRENO PAR O% | EREIZEVT PAR O
GMES Y v D | REBRD A= ABRERT | RE & HRLIEE S
g9 Jm) & HEICRE W2 VRENE,
RrEmas [____Jra % 0. 10~0. 34MPa EHO LRI, B
JES) PAR PEREZ D 1% FEHE
mrrkeEs L JC #36~171C G
PR
RESEEL ] Po 0. 0~86. 1vol%
kSR [ Fo1% RFFHMERLEL LTE
¥ 13vol %Ki
BT AS | ARUAEREO LR | KL, A7 LA% B LTIk, i
NIZBIT 558 | DI FOFERRE DR
S B I
PaR RO | [ _h/s WER | REHEe8» TERLAZSO | IHERS%

iE- 3

& (/— FRRE»LHEE)

[ ]: BERORFEIRERRICB LETOTARTE EEA,
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b.PAR EfRIZ X B A7 —V TR

PAR 1XRI—HE O 7 L — k(18 290mm, & & 140mm D RN Z AR A3 fF
WTWAHER) Z2EEAE CHEE (10mm) TIEX, FTHAMOKELZETH A
23 Y RIT BRF OIS CARBLZUET LS DTHDH, Z 2T, THAI &
BRD PAR H 1A 3 BUFICERE L7= PAR [ CHME O 7L — N CThH Y | BRE
THMET L — FERLE L TH D, Lizdio T, 7 L — M TR X
N5 MEEEFERAE U & 257D, KBRENF U ThHiviXfiEo R
XoTHE 7L — MEIZAEL 2 EREMROEEGR U L7257, PAR Ofilifi
itz 2R LREEEEZ 5N, WTHho PAR bfilf & OfEE/EH
ZXREIC &7 5,

c. THAT SRBRIAR & EMEROENIC L 2 HE
(a) THAI RBRICBW TR ONTAEZRHEBREOER 7 MIBIT L RAE

AIREME

X 1 (Z THAI 3BR HR-3 IZB )} 2 BRBNEFTOKERESHENETRT,
KEDBRENM (FIZBEB/ANYV Y U THICBIT 2R 3. KEHRHE
OPARIZE 2 LHFEE TERERAREBHILTLESI ZLICKVRETHLEEX
HIV5, THAT REBREEE D X 5 IZR DY A XA/ E < ZER BN D 722/
IZBWTIE, A BOWEE & OKDEMEI /N2 L H b [AEH O RS
Xt BHENEV, TOLIRBTHL VY FiIZx LTk, EEo
EARBNZ ENLEESH EMEO—RENZTADBEEINL TS
LRI SN D,

LrL, EE7 7 MIBWTIE, FHRIZBWTTHREICHKHE S
T AKFBIIEN— T BRI/ BH O BEG R EDEmEHAFRICBIT AKX
EFE OFRAUITM A, SC X & F—AHF, AEEH E F—LAHOM D EH - F
REFRIZ & D AEMA RN O BERB2RAIC X VI L T Z e bR
WORENIRTTDEHENEVEWVNZD, £/, PR DR FIFENERRT
KEFOBERLA U IR FHRICESWERBERHLZ2EINTEY, FiC
F—2 & TERXE O ZEE S 6 ORI ZRENFET D720, KEOH
ERELD LD WM R IS, LER-T, E#E7Z > Mid THAT
RBRELUETHE, LRROL I ICEMOBRRERRRDZ 00, RBRE
AR 72K BOWERREAET D Z LITEZITL VY,

(b) PAREERIZ X B PAR ADICHIT AKERE~DEE
BESAOBATIE., RBRERZRD/NEZWVIEAEIX PAR HAa»b oHERN
PAR ADEEICBT 5 BARIREBENM/fZ b5 L, PAR AQIZBITAK
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FEEONEME , EBRICPAR IZHMAT HKERE L ORICERENEL D
ZinELZLND, LLass, THAL #ex [k ossasszmn<
B0 . KRB PAR ORI & 3 7 2 F R /s @Bicsid
5 EHANE & BRIERRICESL) THY, 1BEHRZY O ANEEITRER
R EEOK 1/1000 ((FFEk) TH D728, PAR O 55 OHEX A PAR A
MHEEICBT 2 RATMIREBESMICEEZ 525 Z L1XEBXIT W,

7o, EOFEFIFEMERICBOTIE, THIRBR LV KX WERTH
D, PAR HODHOPEROEER LV /SN EBZ NS, PAR AO
EEIZB T 5 R R IRE SR DE U A RRIEIXEIT/ &V,

PAEE Y | THAI BEBRERICEBWTHERERIZBWVTH, FaLelics
WTRERBLIZAELT, BWAREAL LTRALTEBY, 7=, PAR
ADEFIZBIT 2 RANCBWTHRBESMIZAE U TV,

d. PARNZ LR T HMEDOEE

PAR W% LT AMEBNKEZ VD PAR NEOKEBRENE L . AHEEE
BRI &IZ7D, —F, PARNOTMENKE W& AR E OBREDMEE
SH, IR EE DI T ICHE S WEDRIETHRBEZLONE, H2I1TR-TEED,
PAR ittt AR e E . kB Jorwricmncwl ez ckR LTV S
A, ZOBBITPAR MO TEL 3 L@ /s BE GRERENE) <
b, —H., MEREZGEIZET I35 X 572 PAR W& B3 5 58 5 it
ITHEMEZRETHEHELETIIE T /s BETHS, M3 EFIZRET S
PAR |3, ALEFRA FERIE) S ENIBRHTHY . FFIFRABEN
DORFEIT X W PAR NDSFRETE & 725 X 9 Z2RIITE Z » 237, LR E O
ETICHEWAKBLEZRNMET 425 Z & 1ER0,

Fiz, KFEREEIC LY PAR ROEDORMERIICEALB RATZZED, K
FALFMRE ISR AR TR E L TVB Z LI 3 21 HIdBBRAD b
20N,

e. KFEIBBESAIZ X 5 GOTHIC IZ & 5 5 li~D 2

GOTHIC THW LN TV 5 PAR OHEREFFM=NIX PAR A DIZIS1T 5 KR ATH
HTIER<, PARZEEB L TWAREOKBREELZMHEEHEDOA L L
TWA7®H, PAR AREFICBWTARRESMBEL S X 5 RERTHN
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[1] Reactor Safety Research Project 150 1326 OECD-NEA THAI Project (contract
18 July 2007) Quick Look Report Hydrogen Recombiner Tests HR-1 to HR-5, HR-27 and
HR-28 (Tests without steam, using an Areva PAR)
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1. IZIL®IC

AMTERT.2.4.9

AICC FEffiZ oW\ T

AR TlE, AT ANER L., TORMRMELT A RREE L 2K 8 DRFIF
AR ZRNIES] & L T, WZAEE5E 2R (AICC: adiabatic isochoric complete
combustion) Z4B7E L 7- 5l %2 e L 7=,

2. FHEmOEE

ZIFLADIN A= LBD T5%HBKERIE L TKERRET D LBELE

Balc,

3. FHmGEE
(1) FHmZRM

INBRTRTRBECHFSGTHZLE2RBEL., £ORDOFFIFHEMAER
NG Z VDB IES % 7l LTz,

EIFLNOT VA= LABD T5%BKERIELEBRICERINDAKED
BRIBEIZ L 5 AICC RFDJRTIFHEWIRR (LLF, eV &WwWoH,) NOEHER
il d 5, EERFMEEHEE 1LITRT,

AICC DFHMIZ 7= - Tik, BRFHIINTRBEZ OEN D E L 725 £ 51T, BRBE
ATOKRATIBEIL, CVEEREENE CHB L 5/NEOKFERE (V= vy MKE
BRE8vol%) LRHKEKRBELT S,

#F1 FHhEHE
H H & fii =
Ve 'ﬁ‘ BN L a=
SRR 7 B 55 B gﬂ% EOHRDOBEREF LNV a=T NG
p— ZRBENDRL B YVFRICKEERTHAEREN
FHA CV IR s B R HRSFRICEDOMEE LT, HRMIER T8
‘ W DT PR Bt TG & R U4
ZRBPDRLRYFRILKEERTHAKEREMN
B/l S & =N +f
T OV D KRE < ;45{%5'}’&4_]# EDDEE LT, %H%iﬁﬁﬂ—ﬁ@
(101, 325Pa[abs]) | #ro> ECCS PERERFAM . JRFIFH& A Anflt 5T &
& CAE
A U7Kk3E ? EREREL T Sa: 0l
[E—— | FICKEEETLARREN < ;%ﬂ%n:é’]ﬂ 1
- 65, 500m® IODOEE LT, BAEEHEBTORFIFENE
B LMIE L R CE R/ EBEE)
BRIERTY = » b — KRDFTHEMHZLY OV 2EREREL CVOE
KT o 1 ERRTEL 7 BRI
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(2) FHMBET IV

(a) B EFHROGES
- CVADEIFIREE CTH 5 L ABE L7z ECTHRBERTY = » RAKSERE 8 vol%iZ
72 % KRR
- B ERE O PHIES) £ =101, 325 (Pa)
- @ EERR O PIHHEREE T, =49 (°C)
- BF DAYV a= g NEE my =20, 200 (kg)
- WTEAVEFESE S PAE (AICC: adiabatic isochoric complete combustion)
- RBERTO(LFREIIKE, BER, R, KERHT. BREEROFREITE
F. BE, KEIDTFOAZREL., (LFFEEFREITER L 20
ALFEOERLBIIER L T 5N
» AICC DARGEIZ K 0 . /KFESRBERF DR BRI KRR EEME L 722 & LTK
FIERBAEZEH

(Fi &)
V. : R MA 2 B BAEFE (m®)
F : £/ (Pa)
T : 1R EE (K)
n : ARG FH ()
m . T AE & (kg)
M : 47 F & (kg/kmol)
Oy  KFEOERFEHE (1.209%10° J/kg)
c : EARE(J/kgK)
0o : AR O BN AEFEY 7= O /LE (knol/m?®)
i : —R T AER (8, 314]/kmol - K)
P, (T) RE TSR 2 AEKMLMES (Pa) @
{ )i : AR OIRTE
() D EFREOE
i=0(BAFE), i=N(ZEF), i=HOKFE). i=SOKEZR).
i=air(ZER)., i=Ir(ra=u.)
() D BRIBER DIE

(b) CVANDERE, ZEBIVOAEERE
KBRBEFTOBE, BERBIOKEEEZEHT S, IOIXMBITERE
EOREOREFBEXDOUTOL Y IZEHTE 5,
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i=N.0.§ i=N.O.H.§
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LR G RBER OWBMEE A RAUC L VRO B D,

i z m,C,; +myQy
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~ Z m'C..
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Fh. ZOBOENIRRXE Y RO BN,
m,
I, Z i
B'= JDCI,i Ly P __ =NosM;
n 1, T Z m,
¥ NomsM,

4. BEETRER
BREFIEICESWT, H3BFFEHRIZEF LA Va=y L8&D 5%
BAKRERIETHZ L EZRELEHEIC, BELZKEORBEICLS CV NOE
HEROBRHEREZUTIORT, (F—2A1)

BREBERTO CVIAY = v FAKEERE : 8vol%
(R A ST L= OV NKERER 11. 82vol %)
PREERITDE ST : 0. 088MPa[gage]
WRBES DIES) 1 0. 443MPalgage] < HMEMAESD 2 f%:0. 566MPalgage]

UEMD, £F 0RO Va=g L8O T5%PKERIGTHZLEEZBEL
EHEIT, BE LT AFEOREEIC L 2R FIFRARBNOEN EREZEH L
FER, RBERAEDD 2L T o7z, LR o T, BERIZOWTOHIM
EUEE-TZ L 2R LT,
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5. RLEEREMT
GOTHIC IZ L AfEHTT. 2R LD NLa= ABD 5% K & Kt 5
HTO, Uxy FMKREBRBER 9. 2vol %lZBiT 2T MiERIZLLTO@EY TH 5,
(r—=22)

BRBERTD CVIN Y = » FAKERE : £ 9.2v01%
(R A ST HRE L7- OV NKEIEESH 11. 65v01%)
PRBERITDE S : 0. 057MPa[gage]
BRBER DIES] - 0. 421MPalgage] < HE@EERESID 2% : 0. 566MPa[gage]

REB, EBFLAOT VA= LAED T5%05K EBUS LTZERIT, KEKH HE
W, FIAMRETOFERBRIZLLTO LI TH Y | RBERT DR FIFHEMNE 25
WZ U=y KRR 8vol Y E TRERTMELZREPBE L 25 Z
ERoNd, (r—=3)

PRBERT DKZRRIEE : 0vol%
(FT A S HBE L7~ oV NKEEER 11. 82vol%)
PREBERTODJE S : 0. 014MPa[gage]
PRBEL DIET] - 0. 376MPalgage] < HmEHAESD 2% :0.566MPa[gage]

& —ADFMFEREZR2ICE LD B,

£2 BT —RADOFMEFR

18IE Zr- i Sis »
x| kR DA el ceii MR
P algage algage a
7 x> bk 8vol%
i (k3% : 332. 1[kmol])
1 6% | igam 24779 Tkensl] 0. 088 0.443 0. 355
(KZEK : 1341. 6[kmol])
7z v FY9. 2vol% -
g (K3 : 326.8[kmol]) =
2 75% | (gt - 2477, 8lknol] 0. 057 0.421 0. 364
(OKZEK : 764. 9[kmol])
FZ A% 11. 8vol%
g (k% :332.1 [kmol])
3 5% | (k. 2477.9 [knol] 0.014 0.376 0. 362
OKZES : —)

3 : GOTHIC FHEREE1SE5IHLTEBY., # 2.9 BEE A CORFIFRMAAERNAKEZEL
FREERE (PAR) K BAKEONEZEE
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6. ZEHR
[1] ERATEEE, BARERRFESR
[2] BBELFENV R7 v 7, BAERFES
[3] BABHBFRIARLTE, HABRRFER
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(Z3%E1)

#3 MOFEROHEKROKE (F—X1, ¥—RX3)
INFA—H F—2A1 r—2R3
Py F18 CV NJE J) (Palabs]) 101, 325 o
Ro — A A EE (J/kmol - K) 8,314 e
To H cV NIRE (K) 322. 15 “—
- %ﬁiﬁwﬁmwﬁét@@%wﬁ 5 _
Vey R T APk ae B R AR (o) 65, 500 -
My Z#ESTFE (kg/kmol) 28. 0134 o
my (BRBERT) ZFREE (ko) 54, 144 o
Mo R T& (kg/kmol) 31. 9988 -
mo (RBERT) FRREE (ko) 17, 444 —
mze SR Ir BO T5%E & (k) 15, 150 o
My DN a=r Loy (kg/kmol) 91. 224 o
My KFEHFE (kg/kmol) 2. 01588 —
my (RBERT) AKEEE (kg) 669. 6 “—
Tev (BREERI) CVNIRE (K) 359. 63 —
Paat (Tev) RE T IR T 5 KEKEMES) (Pa) 61, 241 —
ms (BRBERT) KARTEE (kg) 24, 169 0
Pe (BRBERT) CVANIES (MPalgage]) 0. 088 0.014
m (BREER) KARTEE (kg) 30, 153 5, 984
m o (BRBER) FRREE (kg) 12, 130 —
Cy,x EROERLE(J/keK) ™ 875. 9204 932. 4449
Cy,0 FREDERLE(J/keK) ™ 833. 2130 872. 1521
Cy,s KIEKRDERLE(J/keK) ™ 1, 847. 723 2, 080. 520
G AREOERLI(J/keK) ™ 10, 902. 95 11,614. 74
Q, AREOEFEEE (J/ke) ™ 1. 209 X 10° -
Ter (BREERR) CV NIREE (K) 1,077 1,423
P (RBEtR) CV NIES (MPa[gage]) 0. 443 0.376
Py’ — Poy JEME b 518 (MPa[gage]) 0. 355 0. 362

*1 BRER O ER LB A # A,
*2 REBEITIIRERFICRAET ZKEBRRDOEMRERALZEO - HRBEAE L ERERELZOR
WERBRERH S,
AFHElTIX, AICC DIREIZ L V|, KERBEFRFOFEE IR EEME L& LTKE
(KB % 5 .
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PRBER DIRER AU W TRBER O ERLBVE A L T HEBIZ OV T

PRBERTR D= R L F—RFRD B R D72 LUT ORBER OIRE OB AU
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V. TEHIRBERDBESR[EEFEOMFELZRL TN D,

7 i Z mC, .+ muQ,

' i=N O H.S
o= Zm}. C,.
i=N.0.§

AEIOFHIICB N TIX, N RV —2 KK L TRSFIRFEH 21T 5
X, BFITBRBEROREREBZE X5 LT, RERIOLBRZER L
BaICHA_R 4 ROR 5 IR T LB 0 REER OREIIRTFHIREL RoTW 5,
EROHEIER LR FEMASRIEORBERIZOE R - LB - BAEEIC
DONWTIIERGRVRTITRT EBY TH D,

Fho, EACOWTIELED X 5 ITRFRIC RO - RBEZ OB EZ AV,
UTOREVBREZDEHZRNTWS, ESIZHEKREELTT,

T Z m;
L v M
P |_P n o _ P i=N.0.§ i
cv [0/ ey ’
n m.
o T i
o
i=NOH.S M:‘

ERROKXE Y, EACH L THHRFHIICRD bR BEROREZERT S
LT, RFODRBBERDOENEBDL LB TE S,

K4 HWBSKHLRBERORE, EH r—X1 (V=y )

B\ (55F) B (557 RLEE (K) JE 77 (MPa[gage]) 5%
PRIETS PRIETS 1077 0. 443 LB D FFAT
PRBERT PRBER 1012 0.411

£5 LEASKHLRBERORE, EH r—R3 (F7A1)

HE(55F) HE (53R REE (K) £ 77 (MPa[gage]) w5
PRIETS PRIETS 1423 0.376 LB O FFA
BRIBERT PRIETS 1358 0. 354
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X6

RABE

AIROHERE, EFLARVARE 7—21 (V=v b)

= & &t
F (kg) - 1. 746404} 9. 64E+04]
wieE | (/) —|Hi6. 78B40z | —H9.TIE0Z !
BER(/K E 1L 1BE+0T tﬁ @ |§ 9. 36E+07
i 3 I= 20 L
HE (ke) #z| 5.41E+04 1. 48E+04 k| 3 35E+02 0| 2 T2E+04 f| 9. B4E+04
. ek L
— - et —
PR | HB(/ k) 8. 0BE+02 .77E+02 |, | |o| 1.osE+0q4 | 1. 64E+03 1.07E+03 |,
Ji & # ey, [ F7 #1 lgyl #
e 20 20 a0 10 hag| . . |+ ho 50 |20 20
PER(/K P 4.3TE407 |, a L1SE+OT |o0 [ ; 3.51E+06 || g 4.45E407 | i L O3E+08 |,
r | e e B e ]
B & (ke) (1. 218+04] = b0, 00E+00] | & 3. 02E+04 9. 64E+04
R | HB O/ keK) 8. TBE+02 8. 33E+02 1. 09E+04] | & 1. B5E+03 1. 17E+03
B (/K 1. 01E+07 | 0. 00E+00 5. 57E+07 |< 1. 13E+08 |¢

I KREPEGRELCREBEZDRE LTS, KBS FHITMEFS %L,

F7T  RBERIR

DEE, ERLBAKRUBEE 7—2X3 (F71)

£ S K KES &t
B & (ko) L T4E+04} 10, 00E+00! H7.238404
R | O/ kgl —16.626+02 —H 1. 416403] —H8. 11E+02 ]
& T 1EEe0T 1 #| 10008100 i 5. B6EI07 L
BER(/K 54 4 L. 15407 | | 10. 00E+00 | E 5. BEEHOT |
L 3q = i
& (k) #| 5. 41E+04 og 1.48E+04 5| 8 35E+02 5| 2.99E+03 #5| 7.23E+04
— = - #—1 # i
Eilis] HBA (] / keK) 8. 55E+02 |, 8.18E+02 |, 0| LOTE+04 |M @) 1. 78E+03 |¥* 9.31E+02 |
lis b 8 e, [l [ #1
30 10 m o & 18| 30
sagg/m PO | aeseor o PY | nowesor | [0 s.seer0e [T P9 | 5.32me06 | |29 | 6.73E+07 |7
og o |og ] uﬂ Z ) e ]J B %
| = pre = e T | i i =
B (k) " = S[Lame0e] | ‘b0 ooEr00 s IF 598603 B Y7 oseeon
o
PR | BB () k) 9. 32E+02 8. T2E+02 1. 16E+04 | |2 2. 08E+03 1. 02E+03
B (J/K) 5. 05E+07 | 1. 0BE+07 ¢ 0. 00E+00 1. 24E+07 J¢

T KEDESRBEL

“REZTHE LTW5, HBOASITIMEES %20 HE,
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#8 AICCFHEDFHERER

RfE =H & A KIS,
HRHE &t RLEE (K)
M 28.0134 31. 9988 2. 01588 18. 01528
m(kg) 5. 41E+04 1. T4E+04 6. TOE+02 2. 42E+04 =
Al 359. 63
r—A1 n (=m/M) 1. 93E+03 b. 45E+02 3. 32E+02 1. 34E+03 4. 15E+03
(7= ) m (kg) 5. 41E+04 1. 21E+04 0 3. 02E+04 S
i3 1077
n' (=m" /M) 1. 93E+03 3. T9E+02 0 1. 6TE+03 3. 99E+03
mkg) 5. 41E+04 1. T4E+04 6. TOE+02 0 =
Al 322.15
r—2A3 n (=m/M) 1. 93E+03 b. 4bE+02 3. 32E+02 0 2. B1E+03
(F74) m (kg 5. 41E+04 1. 21E+04 0 5. 98E+03 =
# 1423
n' (=m" /M) 1. 93E+03 3. T9E+02 0 3. 32E+02 2. 64E+03
" (l‘l, /n) Pcy Pcv' Pc\r P(,\-" Ej«] _tﬁ-‘g
aiE n' /n Tev' /Tey X (Tey’ /
o /Tey) | (MPafabs]) | (MPalabs]) | (MPa[gage]) | (MPa[gage]) (MPa)
— A
7 . 0. 96 2.99 2.87 0. 190 0. 545 0. 088 0. 443 0. 355
(7w I)
br—2R3
- ; i : ; ! ) 2 0. 362
(FZA) 0. 94 4. .42 4.16 0. 115 0.478 0.014 0. 376

E MEOTFE) .n(HE ke) .m/M(ENLE)
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LERREIZHOUWT

KFERBE  (KMMT LOCA B (AR 7 AR RE e VB [E T E ARRE DS B8 0T~ 5 Hil) BeF
DEEIRRBIZOWVWTIHUTD BV,

JFF IR BRI L EIRE - BP0 K S ERIC, ERFHESLRMZ AW ZRF
TP N SR PABRREIC L 0 | R FIF A SRE N R NRE N %
EXNMETHREICEE L, £/o, RO DORMN L D% bk
REAERF CE D LTS, o, BELRBEORRRXEROM
BEOCHLNPLOBESNLIERE(LOBENBRVWES, &
ERELHELSNT-HDET D,

[ZEREEDRESLIZ oUW T]

R T-IF AR N 2R 22 EARRE O FENLIZ DT

[#EEZRA T L A BREREE N A REOHE]

B 7.2.4 13 MRV 7.2. 4. 14 OBITFERLY . AR AT L A BIERERZ %G
152 & TRFIFEMWEROENRCIREMETICEL 5, EERAEOK 3 R E K
FIF BB ORERIE L LT,

[(#&MEERA T L A BEREE S ATREREE]

HERAED LIFNAERN B ARG HZ G T 5 £ TOMRM (9 2K/ 12, BWASR
BER = > MZX AN B ARG H 2R iatk, R FEENESRE T R ONRE
PMMETIZEE U5 & TORRM (59 25 BEfE™) 22 L=ERRBAEOK 27 B % 2 R 7R 65
BROBRERREL L=,

MMM S — 7 A TREEET LOCA BRIC(RE T ABSRE, RMIEEABER UHBMHESRR 7
LA FEARENERT 2FN #2828 L LT, H7.2 L LIKKUEHET.2.1. 1. 10 DK
FIFRMAEREN R CREORITER LY . BWARBHRI=y ML 2BMEREN
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