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@NUPEC/U. S. NRC/BNL oD iR BRBE S Bx 2 (2105

NUPEC/U. S. NRC/BNL O EiB#ABERBR 1183 NUPEC 2B W TCEM S - EF
P MR BRI FEORO RIS AREEEHRER] O0—HTh 5,

NUPEC/U.S. NRC/BNL D EiRMABERBR T AR AR ENABR | O—B L
LT, SA RFORIRREZZR LI KFEREFS L L THETICRIT 2 28REAE
SBT3 B TER SEND R SEITE -~ TEBS NI,

NUPEC/U.S. NRC/BNL D &iRBRBERBRORBRAESR %X 2 12777, NUPEC/U. S.
NRC/BNL D @EiRAFERBRORBRA L IIRE X 21. 3n OBH/E THR SN TS, £
=, ZORBREHRETANVT, EFORTIFEMERIRTIZ, XU b GEER
LOROE) BNENEIRBERIXIEAEFELRNI ENLRY FOEELR
RZ57=HIZ, NRC/BNL OEiRRERBRORBRAS (BHRE) <V~ (HEn#)
B 5GEDBRBEREBRER (XU V) BiToTW5,

NUPEC/U. S. NRC/BNL @ @iRABERBR OABFER OB E L L 2 1T,
F2, RBROLOLEONARICE ST, kItRBMARREB A TEE D
FhEITo TV D, FHBRERIZILLTOEY TH 5,

- PWR GEERFZEREZEAR) BT, FHMii%M L LT IBHARSBNREITK
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, BRNLEBER~DOELE (DDT) BAELD DT —EDBERBENLE
T& Y, NUPEC/U.S. NRC/BNL O EiRIRBERER OB R TRIE S h7- B E R
(run-up distance) #[X 32”7, K3 LV, BhERBEICIIAKZRERNBE
WICERFERH 0 | KFREZIET S8 2 UIOIHHRE 280 S 5 & BhERRRES
Bl B ZEDREINTVD

WT7.2.4.3-14
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%2 NUPEC/U.S. NRC/BNL D& iBMREERER OREBRFE RO E
NUPEC DR EERER L Y AR L S /=18

KE O R T
BRE OTIRTIZ, KBRE 10volb THEBRICES DV,
KEZDEE

EWF CTHEE SN DHKERE 15vol %L T OMEIR TIIAZESEE 25vol%
LLETIZ 650K (59 377C) ORmIBETHLERBIICIZIELT,
R
BREOMFICERBINHAOE (408 TARITREE

B O DFEIC L Y BREROER (DDT) ARRBERFIL 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
150 | e 650K E

Wl 101 1t -
| bt b

Run-up distance (m)

<R

0.0 SN _
10 15 20 25 30 35
Hydrogen mole fraction (%)

3 NUPEC/U.S. NRC/BNL O & iBSREERER Tl & v 7-BhEBERE

% 7.2.4.3-15
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@uTT7TDINF ¥ kN 7HFZEFD RUT ABREIE

RUT BEBROREBRERE X, no 7O LVFx b 7HEFTOE 2.3m (— 6. 3m) |
ma 2.5m, ESH Tom, AFEL 480m® D[RR OBRBELEE T, OECD/EU DZEFEIC
XV IBHmABRNERIN TS, RUT RBREBZR 4177, £/=, 3T RUT
RBROABREML L EROBMEEZ T,

AEBREH L LT, IIRRELDRE, KFERERK 60vol%, KEIEE 0~
30vol%. PAZESE 30%~60%DEEW % 12 EECE L 7= FIRAIRE COEBIERRN
Eieshiz, KEKEEERV (FI7AEHE) V) —XORBEVKETES%E
BV —XORBRBAEREIN, ZhOORRLY., EEROMEVEEEZR
(7 70m) IZPAEERDORKEWEEMVRSZSERHFET D2HEITIEL. BEEWICLVAEL
HEMDEEBIZ LV EERTHAERE 12.5v01% (KT 4) DHEAEVKFER
ECTEBBIIEAZLPHALNIENTWS, £, KEKEBEDR 15vol%FET
5EBMTITBCRVIEELHALNIEINTVS,

U7.2.4.3-16
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#£3 RUITRRORBREMLFHER 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 | O 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

W7.2.4.3-17
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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=ZHAEE (9 1, 500m®) DJEVBEHZERM &
RoTW5 (B5), £/, ZREBRONELCEFORAITOZRIZ XV kZm
HEAME ShD Z L, KERICEDREMHDROERINTEY ., EEOTS T
Y MZBWTIHEBHICLTREBERER 570, ZOXE TKEOIEIZ X
DIBEwIZCESRREIXENEE LN,

X5 JRFFTEIFv T 4 KEH O OHERE

U 7.2.4.3-18
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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.

CIMEEN R HREEMEE Ek 156 4 3 A BEEEEDWLZETE R+
PR EHEMEEESEE) BT REREE (PR

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

R H M R O A DM (68 3 2 ERIAENT S i T
(K RREBE)

FHEF S — 7 o X TREEWT LOCA BfIZIREEABERE & OV R ABERE S 2
KT DHE TR HENETRGER 1R,

7.2.4.4-1
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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
N Ir B&
(2) FHIUHRICEE 2R - BRIERRK
1) BHEBATSVLARSTS
i RFLABEK EARE 24
BERRE: 26
i AR Cdwn 1aury) | BociE @eHEcsBeEEL
7-fH)
i ZAEE EEZY AXEHE
2) RFIFHE A SRR R LR L E
i B 5 {& =
i tEgE 1.2kg/h (1fE%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) FEHRIC X B KD iR
i EHGHE LK 1 0.4 45F/100eV
P2 7K 1 0.3 4F/100eV
2) &RBE FA2zmgd
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) MEBRIZLDE FT7 U D50fig
i EWGHE 0.4 53F/100eV
i BEFFUUVEER 700kg REMEIZRB L BB LUT-E

[ ]: BEAONEIRERRICR L ETOTARTE ¥ A,

U7.2.4.4-2
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02 BN IRPR

(mg,/ dm® * hr)

10° = T I I I I I —
107 = —
100 |- —
10° — =
| | | | | | |
2.4 2.5 2.6 2.7 2.8 2.9 3 31
(143.52°C) (49.43°C)
Lo &Y
L RESAR—414
Figurel5.4—17
M1 7AI=wisEa=R YL
UT7.2.4.4-3

19



104

- 104
.
10 {10t
[ ]
C v ]
- by
LRt 1 "
- i B ] 4=
B &
(mg/dm®} | 1 Cmg/am2)
2| -4 2
2 v pH45 40°C 24
- o pH65 40T 1
B o pH8 40T
i v pH45100C J
& ® pHGS 100°C
- = pH8 100C
1 PR R | BPU T S T S | e 10‘
= 10° 10? 10° 104
B (hr)

X2 @EHERR
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WATEET7.2.4.5

KOS IR K A AKRBAERICTHOWNT

1. AMEFHEICHS W TEET A2 KBEREERIZOWNT

[KERRBE) (ZBET 2 AMRHE Tk, FOBREEMHE S EREHK (SA) BAE
FREZ BT D MAE R RES LR OB M 2 B3 28R b, KFEDORAEIC
SOWTEMZIT->TEY . Ir- ARSI L BKREERLSMC ., UTOKER
ABEREEZEEL TS,

(1) Bk, RFIFENEZRNK D BUR#R 5 R

(2) &@RERRIE

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

KREFEREBOHNREZE 1ITRT,

800

700
e,
; 500 — KR [
£ / — ARk o AR
ﬂ 400 — EEER .
2 —ERSTUaEB
# 300 f
Bk

200

100

. | _ : — =—

0 5 10 15 20 25
B (h) *1 SFELNO Ir B0 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
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(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

U7.2.4.5-2
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AKAL (m)

K3 MAAPIZBITHD /— FHEIK

5
s
|
ar |
*J _________________________________________
3-:||
|
|
| . RIRTEETET4 (J—F1)
I — TERE (/— F2)
oL — LEHRE (/— F3)
| — BMBZNEZD () — F4)
;|| C EA~NYHE (J—F5)
|
1
.||
I|
C L i | |
0 5 70 15 20 25

B5fE  (hour)
B4 %/ — Rz 5K
[ ]: BeBmoREHSERSICE L ET O CARTE £¥A,

% 7.2.4.5-3
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$RRTHE (MeV/s)

iR (°C)

_‘*‘ﬁ_—_.
— BFRETEEvET s (/—FD)
— THEE (/— F2)
— FERE (/— K3)
T BWEEAES () — )
- EHAANYEE (/—F5H)
10 5 20 25
B (hour)
K5 4£%/—FiZBiF5aKE
4.0E+20
356420
| — RFRETEBETETA/—F])
30E+20 | —_—FHRE/—F2)
! — R E(/—F3)
256420 || — B A —FY)
| —E ANV BRE (/—KS5)
2. 0E+20 l RV
1.5E+20 4
1.0E+20 -
50E+19
0.0E+00 :
5 10 5 20 25
B (hour)

K6 £ /—FRiZBBKOBEHRSIRIZES T 5EIREE

U7.2.4.5-4
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8.0E+24

7.0E+24 —EFIE T rET(/—FD)
— TR E(/—F2)
6.0E+24 | — IR E(/—F3)
— RS R/ —F4)
5.0E+24 —E AT ERE(/—F5)
“R/VIH

40E+24 |

HE IR EE (MeV)

3.0E+24

20E+24 |

1.0E+24 |

0.0E+00 : : : :

0 5 10 15 20 25
BfE (hour)

K7 &/—FIZBITEKOMHBORRICEST 2 EERIRTRE

(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,

JRDK 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 77 FORFEEFHREBLZEE LEARFICESEIREL
=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

% 7.2.4.5-5
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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 HAFEHRORNGE~DEE

NT A=

HEREWFRICEBT 2 GE~OEE R OE AT

FP %D
ZN Y]

FP ZEOTRMP AT 5 & GEIFEMNST 553, £OREITL 5 RN TE

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 E BV THFEICER L-GELZ LR S Z &1
BNWEEBZOBND, LIedi> T, FEMICEER U723 O GEIXE R
KBWTHIRTFHTH Y EATRELE X 5,

REE

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

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,

U7.2.4.5-6
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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 ORMMH L LTHE
EMEIZEEND Fe, Ni 2 KFL LTHWTWS,
ZZ T, FelTiXFe®? & Fe* " BHFEL, TRORIGIZL ST OH FT¥H v
(OH-) EXIET 5,
Fe?*+ OH - — Fe®"' + OH )
ZORRMZE>TOH 7V ANBHEE I, TRROKAERBEERICHTT 5
nahmicE<,
H, + OH - — H,0 + H - @
ZORR, LBENELS R5EMERDZ b, Fe ODBENBEMT 5 &L 3E
HGEITHEMT 5, £0H, ARTEY A TIIAHHOFKEL L THERD

REEAFEE L TW5H,
=L, QOFIGE., E5FAF Q)0 TR EHmad 5,
I + OH+ — I+ + OH @)

ITREX+ETIE, OXYVLQDOKRIEVRXEMERY, ODRIEDE
BIZERTEZ DI L6, RIZ LD/ WV EABSTEY Clikssa
FiFTna,

—F., LORUNDOFRHH THIREICEE S 52X 5FEOH B 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 CEBENTWA X H5FRE (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 7 biCEBIT5 LOCA RO KDHKHBOMRIZLA2KEBAREE )
(MHI-NES-1013 . R 114E12 A)

U7.2.4.5-7
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*2 A3 BHFOLLIFERIIN 20kg THY . A7 LA KOKEITH 1400m® (Z Z T,
FHEIC Im*=1ton &9 3) ThHd, LER-T, £2LHIFERRAT LA KITEITIA
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,
CIOEHMGHEEBEH T LIIFRETHHEEZDN

SA BREE T OFEAH T,

Do

1Pk TOIR R AR (mol /)

X 8

5% 107

4x107

3x102 |

2x107%

1x107%

0

eH:10

SNEERE: 20psm
180
FEN (o) :08min
AAFE($):0%

L

G(l-lz):o.{pf‘:

Py
a -

0

2x10° 4x10° gxi0® 8x10°

{ %102

Bi22-9 RPC{E~ORINRRED LB GFFRR)

ZNBASCHR IS TR E & RIIGREORIRZR LR (LK)

*1 [PWR 7 biCEBIT5 LOCA RO KDHKHBOMRIZLA2KEBAREE )

(MHI-NES-1013 . ¥Rk 114E12 H)

U 7.2.4.5-8
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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 FF v MITEBIT S LOCA BBOKOHMEBOMBMICLIKBALAREE)
(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

U 7.2.4.5-9
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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 BRDOKDOHMEBROMMIZ L HAKBLAREE)
(MHI-NES-1013 . Rk 11412 A)
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4) FRFFTEX v T 4 KOOSR R T HEE

PFDAIZB W IR BREFEIR (F0H) & FEMESEE (FLELSL) 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

JRFFE T X v ©F 4 K TiX, TOKPICEGF LIo S E D S i &
NAHERR] & TQKPITIEFE LRWIERE L b Sh B B #) 12
XV, KENREREIND,

DIz L BAFRER T, BELSETKBBHE I TS Z ENE—KRIC
KEFEPERT D, ZhiL, 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
BITHERB L, BRESICEVHERTIEENEML, T KOEHGIHE
LUTFEk3,

b. Xz kL A

JRFFTHX ¥ E7 4 KTIX, BRFLORBBICLVARAELTND
L& X otvd,

KBAERDOENGHEITH L THIRDOEEIL, AENERSNIRHICE
WEEBNERD, HRICEY., TR TERSINIZAZITEL~BITLY
T 250D, EHTERINZARIIFICRER AP OESND, L
oo T, YU 7KDOXIIT, KEBBEHEEETEKRIND L5 RIREET
X, KRBT ERTIC—ARITFET 5720, FMIZEDEEIT/ S0,
—J7, KFBPEETE CTERT S L 5 REETIX, FIc L kT2 EAE
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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

AR 218 P P KFE AR E KERE
2. 9 B 0. 02%F2 EERE N 0. 002%LL T g0
24 RS 0. 3%FREE AN 0. 04%LA T HEHn

UEDLEY, ERHICTRIEPZE SN TS Z L RUES G EITRIX
RESHEMT DICEVMET LTV Z & 2B TIE, ERGHEPKREIRD
FETHLIERNHRETOENGELZFEHMICD> TEATZ L1, &k

SFHITH D,
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KAHED

AR

\GD i e

~ORFEOBAT

(B) *#iic £ 2 KA
~D RO FEAT

K TR FEAERK—B)—(A)T

(A) S A s B & L’ﬂJ

\

J

St b

SRS

////%mt;nm%ﬂwm%

lc—fRicofiL,. RTFT
% v ©F 1 KO G
T ARkO GEIZIT-S<.

- FERE.C

13 JREFFTEF ¥ ©F 4 KICET 2 KOBHBRI IR X HKEREA A—D)
CRIC & 2 GIEICRIZTRER)
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(2 &) ZoMoOTIZEIT 5 EHGE

AT L 2HECTIX, BEE—FFHREF 4 BHOKEREOFRKZ
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, BWKIZEAODOKIENEEIIS S RD, ZDEH, Cl-
DEELRWHAICHRTHLBEN EH L, EM0RKEOGHEIEL 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 —RXCBIT 2 KERER (2. 9hr ™ R )

A e AT BERH T —2
G fRLK 2 0.4 47T 0.45%
P 7K:0.3

Zr—7K Bt 670. Tkg R
KO IRER 5. 4kg 7. 8kg
1B 0. 9kg 1. Okg

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

P FhkDS5HaY A 0. 4kg 0. 5kg
Zzofh (&REES) 8. Okg k=
i 684. 1kg 686. 5 kg
KT 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—RFHEEHTEUSHOKEBREOR, 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 ) Hzg%L:HzOzﬁgﬁiﬁETéo ik, TReORRIZL>TH « %1
35,

H,0, + H+ — H,O0 + 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
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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 &
RB—Hr R & LOCA+ECCS A SRk
” fELAK 1 0.4
FAGIE P 7K 0.3
MAAP EHTIZ L > TR LKA EENORE
(Be6, 7MW
BRI L 5K 24 B[S0 5 CORBE IR E
D53 RV N :#9 1. 2X 10° MeV
BEHE | EFFETFHF YT (V—F 1) :56.9%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 =175
HE g
ERE FEE n REHEICR
B . WEEEL
i | En 7- &
SRR . .
FHE ]
& &E X 14 U 15 2R (1)
BE X 16 2R (FE2)
EZGIE 0.4
BARICES [ oo BEHMEICA
[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%, FHERFOFRFIFRMABRNICBIT 28 GRE), WEE%, BYs
FEOM, FREOMHEBG K OSSR OEEB OIS AR R EHRE 2 — FTh

B
GOTHIC TiX., FFIFHEMAZFN OREWT XE (2 X b 1 RGEH RO
KFEOFE &, FRKEF LR F—LHAN TOKEOILE R NEAZEENIL, i
B2 ERET OO EE, TRV REBEORFRICMA, £ED
WX - MBI, FEEMEE T A OEIEET VR XEER 2D, T HEE
TEHETNVOREHRERT T MENT~O AMEIZ >\ 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 AEFERIE OKEB-ES) 05 [UEHEEREVER - =X
WEXDOEAZ BN THILERD D,

GOTHIC (ZIZ/KFEH/FRAETT VDMAAENTH 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) DEROZMPEGZOND, £z, KBOEEE (ke/h) (RIS LT
HRARZYEXBEOTMHEDO RNV IINET A &L T RMAOEBEEEILL
IERBIE ., RFFRARENICREEBZ L6 L TWD,

(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

EThb,
R EREIE %
HBTE Lk Geman 65, 500n° (T IFfs MBI | EROFRKE <,
=) PAR OHFRIZ X % PAR
A AR O e B 43 A
~DEBIT/IIV,
PAR R E(LE NS Y 7 RE | RTIPEAAESRNO PAR O% | EH#IZV T PAR O
GMIZ Y v # LD | REBRDAR—ZADHERT | BR L HRULAE &
g9 Jm) & HEICRE W2 VRENE,
RrERmas [____Jra % 0. 10~0. 34MPa EHO LRI, B
EH PAR MEREZOD # FE#
Ry s ]| [ #36~171C G
PR
RESEEL ] Po 0.0~86. 1vol%
kSR [ Fo1% RFFHMERRHL LTE
¥ 13vol % i
BETFRMWES | ARBERO LR | BEK, A7 L% Eh e LTIE, EH
NIZRIT 28 | DA GO FHPIRAE MR
i S5 H
PaR RO | [ _h/s WER | REHEe8» TERLAZSO | IHERS%
i ok () — FRGRD b HEE)
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[ ]: #eEroRNFIIREERICB LETOTARTE EEA,

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 3B HR-3 T8} 2 BBNEFTOKBRESHENERT,
KEORENM (EICFHBANT Y VFTEICBIT 2HE) 13, KFEHEHKE
OPARICE B LRAFE TRESEMLTLEI ZLICLVRET D LEX
S5, THAI REREEE D X 5 [ZRD YA XA/ E < ZERI BN D 722/
IZBWTIE, B EBOWEE &K OKDEMEI /NN Z &b KA OGRS
Xt BHENEV, TOLIRBTHL VY FiIZx LTk, EEo
EABBNI ENDEEFM EMEO—RTHRBANBEEINLTWS
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
HOBENIHRT 2 HBEEREWEWVWZ S, £7-, PR OFFIFE AL
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 AMEBNKEX VD PAR NEOKEBRENE L . AHEEE
DEWZ LiZ/b, —FH., PARADTENKEZ WL | SRR T OBRENMEE
SH, AR EE DI TITHE S WEHRIETHAEBEZ 6N, K 2ITR-TEED,
PAR fitse min i, A Jornric syl e c kR LT3
M, ZOHAICPAR O TAEL 5 ERwmirEm A /s BE GRBRENE <
b, —F., MELEEZEEIZIET X85 X 57 PAR N &R 5 sl x it
ITHEMEZEET S EHE LTIt /s BETHS, M3 EFIZRET S
PAR I%, MRS LEEIEH SHH SN AR THY . FFIFRMESRN
DORFEIT X W PAR NDSFRETE & 725 X 9 Z2RIITE Z » 237, LR E O
ETIZHEVWKBAEGRMNMET T 5 Z &322,

Fiz, KFEREEIC LY PAR ROEDORMERIICEALB RATZZED, K
FENFMERRIC R AR R ZED A LTV D & LR 3 2 B IX B 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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7 A OKFERBHEE) ROKEKIL, MERE LSO OEME2REH L CURFIFRMmAS L
R —AE~EEREEND Z D, F—28O~N) U ARENBEEICEGLS D Z
ENERBRDFE & 2 D,

Z DB ZGOTHIC THERE T 2 7= 12id, MERRZER DS F— A~z i
Ok T 2B H Y [ JonE L ORI 217~ 7.

A 112 GOTHIC IZ K S MREERS &~ T, R FIFEMAR L T OREZ=IZ OV T,
RBFE R CHRERINIBEERBREZOTRNCIIEL 2V, TEHXHE & LT F—
LETLOANY D ABENEL RHERITHEIRL TS, £7-, BWIEL Y B
IZBNWTAY T ATEWRETEH—IZ2->TEY, KELOERZERE TEZ T3,

[ ]: #eBEAoNEISERRICR L ETOTARTE EHA,
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(a) NUPEC B A& 5 (M-8-1 75#%)

(b) GOTHIC |Z & & fRaEASE & (M-8-1 #kER)
BB 1 GOTHIC {Z Xk 5 M-8-1 DT H

[ ]: #EAoNEISERSICR LT O TAMTE EHA,
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REr—ZAAEW)D R FIF T ¥ v BT 4 KEIZHB 1T 21BEO AT GEME Iz o\ T

JRFIFRSERZIE. BPFE TSy 7  KEDAERKERER L 2D, Z0Ofh
DX & i L TKREDERETHEERT 5720, BEOEEIZ OV TREH L,

JRFF T v BT « KEOKHEEIOZER) & LTI, R HFASREBREZICRF
B AKFELKETDBREL, ZORIT. BRT 7V OETICTHEIARKIFKEICLY
EHlzbiz 0 KAEKFHR L5,

AR 3T — A(AEW)DJRFF FEF¥ v 7 4 KEO =EHE O R 7 1 KER
EZrd, k3@ LBY, RAFRGEEBEEZICH 15 BREBEERICAS LD
D, TORITFSLHIIAERRETHR 2D,

kB, AL, U a=v A—KRISIZ L BKERAERE T5%IHIEL TWHT
B, KFERERTHDIFEFIF FEF v BT 4 KB OKBERESHEIIZEL 2oTW
%, B 4IZ TBRFHIEE L WEAD =R RN T A KFREEZRT, ZORE,
BEEERICE > TWRWZ b5,
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1. IZIL®IC

AMTERT.2.4.9

AICC FEffiZ oW\ T

AFMTlX, AIRMET ANREFE L., F ORI T A DRREE L =58 DFRFIF
AR ZRNIES] & L T, WZAZEE 52 2R (AICC: adiabatic isochoric complete
combustion) Z487E L7 & ki L 7=,

2. FHEmORE

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 A & fi 3
¥ 'g" WLRY L a=
SRR 7 B 55 B gﬂ% EOHRDOBEREF LNV a=T NG
- ZRBENDRL B YVFRICKEERTHAEREN
IH OV NIREE s B R HRSFRICEDOMEE LT, HRMIER T8
‘ W DT PR Bt TG & R U4
ZRBPDRLRYFRILKEERTHAKEREMN
B/l S & =N 5
T OV D KRE < ;45{%5'}’&4_]# EDDEE LT, %H%iﬁﬁﬂ—ﬁ@
(101, 325Pa[abs]) | #fro> ECCS PERERFAM . JRFIFH& A anflt ST &
& 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
T7.2.4.9-1
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(2) FBEET IV
(a) BIEFHRVOGES

- CVDEIFIRRE CTH 5 LABE L7z ECTHRBERTY = » FAKERE 8 vol%iZ
72 % KFERIRE

- @ ERR O PIHIE S L =101, 325 (Pa)

» 8 EGRF O FIHRRAE T, =49 (C)

- BIFLNYVa= T NEE Mz =20, 200 (kg)

- WTEAVEFESE S PAE (AICC: adiabatic isochoric complete combustion)

- RBERT O FREIIKTE, BER, R, KBRS T. BBER O FREITEE
F. BE, KEIDTFOAZREL., (LFFEEFREITER L 20

AbEROERRBTIER LT HY

* AICC DIRFEIZ L V| /KBRBERF DFEBARITAKRERR P EEM L2 & LTK
RIRREEZ

(2 8)
. : R MA 2 B BAEFE (m®)
F : £/ (Pa)
i : 1R EE (K)
n : T AF5(-)
m . T AE & (kg)
M : 47 F & (kg/kmol)
Oy  KFEOERFEHE (1.209%10° J/kg)
¢L : 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
EOREOREFBERXNOUTOLIICEHTE 5,
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136



(c) /KFBBRBERTOIRAERHE
AKERERTOARTERIZ. CVALATIRETHL LEELZETY =
v hAKEBEEN8vol% THDH Z L 2Ethic, WEFERXNLORKD S,

My

MH.
VC\f'Psat(TCV) 4 Z m;
R, T, M

1=N.O.H 1

VCV Psa (TC‘-' )
me =5 Ms
0

cV

P =P

cv Sat

R,T, m,
¥
7)+ = E_HM;-

cv i=N

(d) ARFRIRBER DIRAEF T
KERBERDORELZFHET 5, BMARSOMFERERIBEFRIIKATE
Zbhb,

2H, +0, »2H,0+Q

m m m
H+ 8] S

TS — 2—s+2mHQH
LROBRD G, BRICH LTOKEBIRR LTV HRIEICHIT D=
DHEEIIRANTER 6N D, LIEL, BBERORINCEMR LRWERZER

£

2

' -
m'y=0

.
m's =mg +my

a

£ i
m'o=my—0.5m,,
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BRBERTHR D= RNV FHRIFIZKRKNTEZ BN D,

i iy Zmr.' C,,=T, Zmi Ci: +m 0

i=N.0.§ i=N.0O.H.§
KAXG L DRBEDEF LB OV TIE, BERDOHBEZER T 5 5 1M RTHY
7REHE & T2 B T LI OFHE TR O ERLBZERTI L T 5.
EXD SRR OBBURESKRAIC I VRO LN D,

z m,C,; +myQy

T '—_ =NOHS
o Z m'C..
i=N.O.S
Eiz, ZORDOEAIRRELYVROBND,
m,
L) Y =
pr-p, L' p  wiosM
n T, T Z m,
¥ vowmsM,

4. AR

BREFIEICE ST, H3EFZHBICIEFLNOT L= L&D 5%
PKRERIET BT EERBELHEIC, BELIZKFEOREEICELS CV NDOE
HhEROREHERZUTIORT, (F—2X1)

BRBERTD CVIN Y = » FAFERE : 8vol%
(R A S35 U7- OV N/KEREER 11. 82v0l1%)
PREERTDES : 0. 088MPa[gage]
PRBE DJES] 1 0. 443MPa[gage] < ‘EmEfEHAE D 2£%:0. 566MPa[gage]

ULhb, EF 0ROV Va=y 8D T5%PKERIGTHIEZBEL
TG, BAE LICKRBORBEC X DR FIFMASRNOEN EFZRBH L

R OEREREHD2{EUT LTz, LN T, KBEZRIZTHOWTOH
EELWI-T L 2R LT,
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5. RLEEREMT
GOTHIC \Z X AT, 2 LD NV a=7 A&D 15%0RK & KT AR
HTO, Uxy FMKREBRBER 9. 2vol %lZBiT 2T MiERIZLLTO@EY TH 5,
(r—=x2)

BREERTIDO CVIA Y = v FARBERE : £ 9. 2vol%
(R A ST HRE L7- OV NKEIEESH 11. 65v01%)
PREERITODJIE 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, FIAMRETOFERERITLLTO LB TH Y | REERT DR FIFHEMNE 2
WZ U=y KRR 8vol Y E TRERTMELZEREPBE L 25 Z
EBb9»D, (r—23)

PRBERT DKFRKIEE : 0vol%
(FT A T HE LT OV NAKEEELR 11. 82vol%)
WREBERTODES : 0. 014MPa[gage]
PRBES DIES - 0. 37T6MPalgage] < HEFEREND 2% : 0. 566MPa[gage]
& —ADFHERRER 21 LD B,

£2 &7 —RADOFMEFR

1BE Zr- Re: s . "
x| kR DA el ceii MR
P algage algage a
7xv k8vol%
B (% : 332. 1[kmol])
1 6% | igam 24779 Tkensl] 0. 088 0. 443 0. 355
(KK : 1341. 6[kmol])
7 x v ;I 9. 2vol% -
g (K3 : 326.8[kmol]) =
2 75% | (gt - 2477, 8lknol] 0. 057 0. 421 0. 364
(KESR : 764. 9[kmol])
FZ 4% 11.8vol%
g (k% :332.1 [kmol])
3 5% | (k. 2477.9 [knol] 0.014 0. 376 0. 362
OKES : —)

3 : GOTHIC FHERER1NSE5IHLTEY ., # 2.9 BrEE S CORFIFRMAAERNAZEL
FREERE (PAR) K BAKEONEZEE
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6. ZEHR
[1] ERATEEE, BARERRFESR
[2] BBELFENY R7 v 7, BAERFES
[3] BABHBFRIARLTE, HABRRFER

U7.2.4.9-6
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(Z3%E1)

#£3 FHHEBROFHEGROLE (F—21, ¥—AZ3)
INFA—H F—2A1 r—2R3
P, #1# CV NE S (Palabs]) 101, 325 o
Ro — A A EE (J/kmol - K) 8,314 e
To H cV NIRE (K) 322. 15 “—
5 ﬁflis{)zls@%mw%étﬁa)%wﬁ 5 -
Vi JE PR 5 B A (o) 65, 500 -
My Z#ESTFE (kg/kmol) 28. 0134 o
my (BRJgER) ZEREE (ke) 54, 144 o
Mo R T& (kg/kmol) 31. 9988 -
mo (RBERT) FRREE (ko) 17, 444 —
mze 2L Ir B T5%E & (k) 15, 150 e
My V)va=r Loy (kg/kmol) 91. 224 o
My KEDTFE (kg/kmol) 2. 01588 o
my (RBERT) AKEEE (kg) 669. 6 “—
Tev (BREERT) CVPNIRE (K) 359. 63 -
Paat (Tev) RE T IR T 5 KEKEMES) (Pa) 61, 241 —
ms (BRBERT) KARTEE (kg) 24, 169 0
P, (BREERIT) CVNIES (MPalgagel) 0. 088 0.014
m (BRgEHR) KAEKEE (ke) 30, 153 5, 984
m o (BRBER) FRREE (kg) 12, 130 —
Cy,x EROERLE(J/keK) ™ 875. 9204 932. 4449
Cv.0 FREDERLE(J/keK) ™ 833. 2130 872. 1521
Cy,s KIERDERLE(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 (BREETR) CV PNIEEE (K) 1,077 1,423
P (BREEHL) CV NES (MPalgage]) 0. 443 0.376
Py’ — Poy JEME b 518 (MPa[gage]) 0. 355 0. 362

*1 BRER O ER LB A # A,
*2 REBEIIIRERFICRAET ZKERRDOEMRERLZ SO HRERE L BERERELZOR
WERBRERH S,
AFHETIX, AICC DIREIZ L V| KERBEFRFOFEERITKAKI N EEME L2 & LTKE
(KB % 5 .

7.2.4.9-7
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(Z%2)
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
T, B FIIRBERTI DR EIBZE DN R L F ERETRLFOMTHY |
SIEHIRBER DIRERBEHOBBRREZRL T D,

2 ol Z mC,  +m,Q,

T [ i=N.OH.S

v Z m'C,

SEIOFHIZBVTIE, N RLX 2RI L TRFORFFMZ1T2 5 &
INZ, TFITRBEEORE 2 HWBEZHE X5 Z LT, BRERTOLBRZER L%
BICHARRARORSITRT LB RBEZOBREIIRTFHREL 2> TS,
EROHEIER LR FEMAERKIEORBERIZOE R - B - BAEEIC
DNWTIEIRE6KEVRTIZIRT EBY THS,

T, EDTOWTIRLED X 5 ITRFRIC RO TZRBER OIBEZ AV T,
UTFTORLVBREBZDODENZHNTWS, XSIZHERKEZTT,

T Z m;
1 1 cv
P '—P n TC’L —P i=N.O.S M“.
cv [0/ gy ’
n m.
= T i
o
i=N.O.H.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 (55 R) REE (K) JE 77 (MPa[gage]) e
PRBETS PRETR 1077 0. 443 £ [El D FFAfh
PRBERT REER 1012 0.411

£5 LEASKHLRBERORE, EH r—R3 (F7A1)

HB(5yF) H B (53 FE) R (K) £ (MPa[gage]) s
RIS RIS 1423 0. 376 4Bl O FFAf
BRIBERT PRIEETR 1358 0. 354

77.2.4.9-8
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#* 6

RABE

AIROHERE, EFLARVARE 7—21 (V=v b)

EHE [ ES &t
& (ke) - 1. T4E+04 9. 64E+041
wieE | (/) —|Hi6. 78B40z | —H9. T1E+02 !
BER /K E iL._1BE+0T 5 'Lﬁ LE"'J g 9. 36E+0T
i I 20 ?
HE ke | |#]| 5 41EH04 1. 48E+04 5| 330z | q; 2. T2E+04 #| 9. 64E+04
= T i ] =
Eli] HB(]/keK) 8. 06E+02 T.77E+02 | 0| 1.05E+04 | 1. 64E+03 |, 1. 07E+03 |,
li 4 # e [ F7 il ol )
5 20 10 |ide o i 80 20
nak(/W O | asmeor | P9 | vaseeor |, [19%| ssiee06 |3 PBO| | a.4sEs07 |00 PO | 1.03E%08 |,
24 J °{g| % loglz 0 o fo =
= g | = %‘ N 1 | [
Rk [° " % Yizieo 2 bo.ooeo0 |& [® bozmroa] | [ o eamroal |
P | O/ kek) 8. T6E+02 8. 33E+02 1.09E+04] |2 | “—[1.85E+03 1. 17E+03
B (/K 1. 01E+07 | 0. 00E+00 5. 5TE+07 |< 1. 13E+08 |¢

I KREPEGRELTCREBEZDRE LTS, HBAOEEHITMEFS %L,

F7T  RBERIR

DEE, ERLBAKRUBEE 7—2X3 (F71)

=¥ = A3 HKER &t
& (k) L T4E+04} 1 6. T0E+02:! 1.0. 00E+00! 7. 238404
i | Niewmen | Liewei; | Jiiewes | el
B/ 'L 15E407 I 17| 16, B5E+06 - ] 0. 00E+00 i5. 86EH0T
WEE (/K g‘ o IL15E07 ! 18] le. gakide | lo.0os00 ST
L 3q 1= = i
& (k) #| 5.41E+04 og 1.48E+04 5| 335602 5| 2.99E+03 #5| 7. 23E+04
— = - #—11 # hl
Eli] HB(]/keK) 8. 65E+02 |, 8. 18E+02 | 0| 1L07E+04 | @) 1. 78E+03 | 9. 31E+02 |
| a] bl ol i) - [ ol | i F ] #]
0 30 " i & |3 30
sasg/m P | aeseor o PY | nowesor | [0 s.sekr0e |5 P9 | 5328406 | |39 | 6.73me07 |
20 o2 . u{u|z, )b i 7 %
| 2 i # |1 N =y ]
Rk | a " 14 boooeoo] |+ [ S[5.eser08 ¥ L7 ssmeo
o
BREER | H3A(/keK) 8. T2E+02 1. 16E+04] | & 2. 0BE+03 1. 02E+03
BER (/K 1. 06E+07 |< 0. 00E+00 1. 24E+07 | 7. 356407 [

T KEDESRBEL
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#8 AICCFHEDFHERER

ERES =H 13 K RIER
I &5t B EE (K)
M 28.0134 | 319988 | 201588 | 18.01528
n(kg) 5.416+04 | 1.74B+04 | 6.70E+02 | 2.42E+04 =
il 359. 63
W n=m/M) | 1.938+03 | 5.458+02 | 3.326+02 | 1.34B+03 | 4. 158403
(= h) o (kg) 5.416+04 | 1.21E+04 0 3. 02E+04 =
% 1077
o (=o' M) | 1.938+03 | 3.79E+02 0 1.67E+03 | 3.99E+03
n(kg) 5.416+04 | 1.74E+04 | 6.70E+02 0 -
Al 322.15
Jr3 n(=m/M | 1.938+03 | 5.458+02 | 3.32B+02 0 2. 81E+03
(FZ1) o (kg) 5.41E+04 | 1.21E+04 0 5. 98E+03 =
#* 1423
o (=o' M) | 1.938+03 | 3.79E+02 0 3.326+02 | 2. 64E+03
Sk Wi | T o /o) Py Poy’ Poy P | EA LA
O I (Tey' /Tew) | (MPa[abs]) (MPa[abs]) | (MPa[gage]) | (MPa[gage]) (MPa)
—2
7—A1 0.96 2.99 2.87 0. 190 0.545 0.088 0.443 0.355
(7w k)
— =3
7o 0.94 442 4.16 0.115 0.478 0.014 0.376 0.362
(FZA)

E MEOTFE) .n(HE ke) .m/M(ENLE)
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WAHERET. 2.4. 10

LEWRRBIZOWT

KEIRBE (KA LOCA BRICIRE 1 ABERE Kk V& B ARSRE N Ede 4~ 5 Hill) B
DEEIRRBIZOWVWTIHUTD BV,

JFF IR BRI L EIRE - BP0 K S ERIC, ERFHESLRMZ AW ZRF
IFHR N arbRPABRREIC L 0 | R FIF A SR E ) R NRE A %
EXNMETHAEICEE L, £/o, BRROLOORMNATO%R L
REAERF T E D LTS, o, BELRBEEOARRRXEROM
BEDCHLNPLOBESNLIERE(LOBENANRVES, &
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
B RSB LA O R PN ASRE N R ORENZE L, K TICE L 5 R,

o, ERFRFSRFICULERERIIMRATETDH D, LHERKE, BB R UEREZ
HEARFTRETH B,

[ZEREOHERFIZ O]
FREDIBIMAZBARDI IR RIZ L 0 ZERE LR TE 5.
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BWRFED - 227 ) — MEEERIC L D2KEORELZER LIZHED
JRF PR A R K RIREEIZ OV T

1. IL®IZ

BRYFED - 227 ) — MEEER (BLF, TMCCI) EWdH,) iTkp=av 2
— MREBEOZNIZHEI KBOBMBELZZE LIZHE. EFFEHERND
KREBEREN LR L, AOMEFM O 7EREREZ LRI A AR S D L EZ D
N,

L7zdoT, ATFTDOEREY MCCI OBRBORENIEZELELEZET, KFFT
XY ©T 4 K COBRBE LOIED Y EfEZ /&S < BIE Ui 72 AT 54
\ZH T DRRBEEREIT 2 £ L, AOMFHERER~ORE LR LT,

ZO/RR, FIAEFBICTBRELEZKZREIX, FOMFMICBWVTH
11. 7vol %A T TH B DITR LT MCCL I L DBIMAKEZEB LIZHBAICBWT
H# 12.5vol% LA T & 720 FHMEERE & 25 "7 A—FIZEZ BT/ N
L ERERR LTz,

2. MCCI DHRBDOFFENSIZHONT

a7 ) — MRERIZES BRI,

O BRYFLORTFETHX ¥ E7 4 ~OHFRR

©@ wRUFLOHBEERE

® =7 V—hroRAER

DL ICEREITERT 5, TNEFNOBERORHENIICLDEEL ., T
EOBROFENE, LLTFTDOLEBY TH S,

O BERMFLOBRTFE FHX ¥ BT 4 ~OHFEBRRE

ARELOIENRYEFICED, K 227 U — b~DEAMEICEENE
L%,

fEMT _EDYARE L OFLEDS Y mAEIL, PULIMS EBRICX VB ON-FRICES
WTRELTWS,

EREHFITB O TIE, BRUFLO%E TBRBIZBW TR LT 2 ERFE.LO
BiZOTNTH 57D, HYEBROBFRMFLAEEINR2WEERFIF X
¥ BT 4 RICHEFET 5, D79, PULIMS ERIC L BH AN, FEESMIC
BWTIIERFPE OO EEIIKRES 2D LB bS5, MCCI OEAT
BELL 2B L5 IR Y EEERBICNSSRE LGS OREMITE 31H
IZBWTE_T 5,

Ww7.2.4.11-1

146



@ BWEELoBHEIERE

K—IERIFLEOBHEIZEY, 27V — b~DEARICEENEL S,

EHRRLE LTI, Z77AMNRAKBRPELDZLIZLED 7 TR M~DE
AKRO7 F R bOREKROMIMZ X S EAEREOEMICL Y, BERUFLO
WENTRES N D23, BT LIX. THODBREZEY HFo TWRVWRSFRYIZAR
ETFNERSTEY, BEVEZ FHOR &5 L, Kutateladze OFEBAKIZ X -
TEAELZFM LI-ET VER->TNS,

BTEIZHBWT, K—ERFLHEOBMERDOEELEZR L-FHHHEALED
B CRREMITE ERT 5,

@ a7V —LroEEEE

a7 Y —FORRIZEY, BINKEORERIZEENEL S,

BRELE a7 ) — OB HOWTIX, EHRHE L LTIX, BRFELO
EEHRICEIVREE L 227 U — b OEMEEDOREN S DEFEET DB,
fEHT Bi%, FEARRORBEYER a7 U — R EEE LTIRSTFHRET VTR -
TW3,

Fio, BRAFLIODERICL a7V —FEREEIZHOWTIX, v 7
U— b0, MAZODEEIMEBILTHEZ E0D, FHli EORRED
SFFEELRY, EBIT, arv 7 ) — MABIZX W BET HKREREDH A
DEEN., BRFLICBATS LS ITERSFHRETALL > TEY , BRE
DRIZBIT AT AL &R E DILERIGIZ L AKRBERERZCEEHEHEICL
DEEl L TWVW3B,

3. BIKFEIRAIC X 5 HEFM

BANASBRT— F DKEREE) (BT 25HIES s —47 > X T XAl LOCA
RRICIREE AR OB EEAKRENERT 2FH (AED ) X, RKFFE FEHx
¥ BT 4 KA EL L 20, KEPMES F¥Y ET A KOBERKENZ L0 b,
WRME D OBHMEE S, MCCI OBLATIZBEL S 22 B 7220y,

—7, MCCI O# ATl LWEHlSE# S — 7 > R l%, TXKAEkNT LOCA RelZ/REE
ABSRE. BEEASEROKBHAESRA T LA AN LT 5 HE (AED) |
ThD,

ZDED, KBRREZIVEBELVWEHTHMT 28200, 1DLEBY,
AED IZBWTRFIF FEX v ©7 « JRKlE COBRIFELOEN Y 23/ hE < | FFTH
(HERUF DOV HERE 2 & ) iR R et CREMT 2 EE L, £ZTH ok
KERAREL AL ICX 2KFBREFMICE LEDE S Z & THRFFRMARN
KERETMAEEM L=, /2B, MMAP = — FIZ X AT TEBLTWASa Y
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U—FEERDROZFDHERIT, L2107 TEBVTHSD,
REMTOMREZXK 1, M2 KO 3I1Z7~77, FKRETH 18cm, BEHE TH 18cm
Dary7 V—MEEPEL, KEBEBDEKINDB, 27— MREROEIEIZD
HEVKEOREMEIEL TS, KBRERIRIDLEBY, VVra=v A
BETAHOTHY, 2FLADOTALa=T LAEDK 6 %BRIE LTS,
ZDOMCCIIZ XL B BMAEREREZMZZHBEICBOTH K4 ITRTEBY,
KT A MBI HE U T- KFBREEIXH 12.5v0l% LA F & 720, 13vol% & FHEIAS Z

LR L,
BLE
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F1 BETS—XAORENT&RME
HH INTG A—X& R EE RERIL
REBAE P G B S RIERBER L L
i o d g ] o A MR G D T
S [EmELD | BRI TERE Y E7 A RERD | ¥ v E7 { KEREHLT
LAY HFE 1/1 %)
Rutatelad _ KICE2GBHEEST-FTT
o aﬁ%f ze 0.1 (0.8 MW/m2#HYY4 %) JyEaysY—hOMEE
: AT 2 ERICESE
REEBAE ST r—— B B S ERERBRR L L
2791//{ {’Eé‘h IﬁaL\TEﬁﬁﬁé 30 % T;&ﬁg
g o ok o ] L AR DR
NN ) FEFIFETHXY VT 1 KEED | & FTRICHEBMER EITED
R IEAVERE | 01/10 6% FTRIZS CTIEKR | HED
== SRR
0.1 (0.8 MW/m?#HY4 )
Kutateladze 2EE(LR CCI ZEBr. SSWICS EEB|cH
i 0.0625 (0.5 MW/m2FH2Y4 G®) SLBRHE A RE

a7 ) — b 15%B AR

0.015625 (0.125 MW/m?FHY (P)

() KRUEFRMF

[ ]: #EAOREIEEFRICB LETOTARTE XA,

F£2 MAAP = — RICX AT TEE LTV
a7 U— FEAERSEREDHER

% bR
S10, 0. 67
Ca0 0. 10
Al1,0, 0. 06
K0 0. 04
Mg0O, MnO, TiO, 0.01
Fe,0, 0.03
H,0 0. 08
CO, 0.01
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WATERET. 2. 4. 12

HEUHIZLIFELHDOTE% DN a= h—KKIENELCEHREED
KT AAKBBREIZOWNT

IKERBEICLR DB IEFMIC BN TIX, BENA FlckWT [2F LAY
NaA=g ABOIS%BKEFIETHIHDET D] LENTWD, 2D, MAAP
DFHMEFRERDO PNV a =g A—KKIGIZ & BKBLERBEICBNT, —EEET
Vhna=mg h—KRIGEPEMTSEHEEL TCEF LAY LVa=y AED
5% K &R T 5 & 9 IZRHIE L, GOTHICIZ TR FIFHRMAEBRANDOKERER
DEBMEFHEL TV 5,

Z 2T, KEOREFERXEZ AV, BRFIC2FLNOT L a=T ABDT5%
WK ERIE LG E DRFIFEMARANDO FI A BEKRREZUTOLEY
HELZ,

DN a=y LAOKIZELDBIEFIGIZFRORXTERIN D,
Zr + 2H,0 — Zr0, + 2H, (1)
> T, N A= Lh—KRIGIZE D ERSNDKBOENLBUIIKDORAD &L I
WThs,
Ny = 2Mz / Mz (Wz=2 ny) (2)
g 6
m; ZrEE f16.16t (BFLIALa=TLEDTS%)
M, :ZrJRFE 91.224 g/mol
ne :ERINDEKEOENLE
We :AERSINDHKFEOERE

. FFFRABRBRADOERDENBIIERZEBRE L LTH O LkORX

TERIND,
ny,= PevVev / RTev (3)
i
R : &RMAEEHK 8.314] /K - mol)

Tev : JRFIFHEMAZFNIRE 49°C

(18 & IR O R T PRI A 28 PIRLEE O KMl % )
Pev : R FIFHEMAZNES 1. 01X10°Pa (KXJE : latm)
Vev : JRFIFRE WA %S B HH{RFE 65, 500m®
Ny IR IFERAE RN D ZEROE/LVE
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P> TURTFHICAER ZEZBRE LR WRFIFRMAZN BT A #BKRREIX
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WAHERFT7.2.4. 14

AR SKRA 7T A F ODRFIF AR e LI~ DB E

1. BT FBMERNOKRBREARIZONT
BREYFICRET I HTFFRARSRANOKFEORAZEHICOVTUL, K
F IR RN AET ARBRRIC L > TR FERAASENOKE R E TS
—(LL., BMBBA T VA HIZL DV KBOREDREZIND LEEZ TS,
BRI A T LA DHEREEL LZHETH, REFRABRSRNTOKED
BAEMRECFETHHEE LT, ORBBMERA T LA R TIZEHRE
BRI A T LA COBMAB 2N B AR5 3 2 i (NUPEC 5 E* ' TH R
2) LTEY, RFFEBHARGZNO ETREIZBWTAREOREZEZNAEL S
KFEOREILAE Z 5 TREEIZH2EV., E5HIC, @R FIERMAEZRNAKSE
MEEEEE (LT, TPAR] &\ 9H,) OFRENZX BHEDO LR, OBE/RFELO
FRFFETHX Y ET 4 HETHRORBRERRICEL D LA, OBRKRESZNLOD
BEEIZ L D EAERIZE W RTFFBRABRAEE TORE RBREIBIERK S
hNaZ Licky, KBEORERBILN/EZDZ LiIZRWNEELD (F1),

x1 BRELIIHT HREOHE

BAEDEHR hE e
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QA7 LA szxxwﬁmﬁﬁfaﬁﬁﬁ% T
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HNE R SARERMT LS D & — 2 TiZ, | NUPEC 8% (H15) *!
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* 1 HEEESDELTE (RTFdmAREEtEirEsE) BT 28EHREE (Ei
1543 H)

*2 TIVTYIIRVAY MNOEAR—AERECETOMEE (FRI84EBA)

2. WFLMBERHIRET B KE~DOXIE
A3 BIFIX, FLDELWEEROFRFFRARINOKRREREZX
BT, KEMEEEHIELER & LT PAR RUMRMAEAEAS 714 % (LT,
(£ 7 FA%] LW),) OB ZRTFFEMERNICEREL TW5,
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PAR RO 7' F A Z i3, L RERFICRAET 2 KBV R FIFEMHERN T
—RET DLV ThE TOEIERROMTORREBEE 2, KEOHKH
SNHMER, TELBERKBELZZBLMEICRE L. RTFIPRHESR
PICRAE L2 AKBOMRIBRBRERTE S LI ITL TV,

ZDOLET, SRR EOBRNL, T— RFFEAESE F—2
HICAKRENHE S LTRBIE LSBT, BEICLETED LS,
S, S 6RDZEEEOM EE BMICA 74 2 2R TFIFRMHER F— L8
EEMAEIC 2@ (ObFH1ME ZEnMRET S, (K1)

3. AT A ZDBMBREIZXDERIZONT

JRF IR MAEZRN F— L OKFERBILORTREHEICKIET 2728, R
AR F—2HOEBMEIC 2@ (55 FH1E) oA 74 FZ BN
B9 5,

BAMRREMEIX, RFFEMABRBRORT LAY T OYR—b Xy K
ZRRATHZED, BFFEARS F—A8oKbEWME» S LIEW
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ATFAZIETT =y FAKREBESvol %LU T CAELRESESHEELH
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FEIRIZAY . K94 vol% D 6vol% TiX EHFGEED A, K16 vol%hrH 8vol%
T EF EAREFRIARTE, F8vol% U ETCTFHI~LEBEET LTS,

BMERETHA4 74 ZiX, RIFBRMARZEN F—LAH TOKEOHHE,
RELERET DI N, TEXAHRETEWV F—AWMERHMEE L, »ov
= v MKERE 8vol%LL T DRVVKFERE CORBEICL D ARD EHERE
WX THRBILT AKBLZHEEICUETE D LI RER» LD LEWLE L
LTWaH;

B, RFFENESROREMEICEEL RITT/KEBED LT3 LT,
L% b RN 5 IE DR EMECHEAN O BB b B E 2 T, X bR EeMR
L7280 OfERRHI 22 BEEBRFHIER Y M A TV L,
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HEL B AT — FROITEGOREN S OREFMER 1 hbk
3R,

W 7.2.4.15-1

160



GTIRAECY
H2 g —¢ L3 G 3 HEIHE R Gl @ —clfdl 9

g
LR R RO QMR > T 7 D e L RAPEEY
TE O T BRSSO

R 2 QUL T € T I %SL0 TN | WAL Y AR M S M 0~ 9 [ o BREECS A ]
VL R FOWH WEN LU GELIWR B BAERED | @72 QAL M4 T2 C T @ WA 0%8LDITZDR M%»Eﬁﬂ&%%@t&;%&#m ] [Pm——
YR CQUHEE G FIUR RERHEHOWEIN B | T B OB FHEN LU AV T WAEHHE = “ : o
L35 AN el 21 BN S SN B | Y Q@R I S U R SR oM IAL :
L8 Sl ] T T BN 158 ) R W e
° (A L3
B NMA G Y EN L —F Ly G 7 HMt I NBACY N — K Ly G R 7 HE .
WA W R S 7 R B0 | WSO W0 & N 0 S8 7 A 1y FURRAREY »;hwmwwww MR VALY
_ "G LR
CGHMACY GG~ L WMWY > 3 2 LA YT 6 T2 [l - s
S % 3 HEMG R B O —= MY > LHET 2L MM%&M%N%M&EQ%& .%ﬁ o ;wﬂmmw ¥4 (¢ el
W% SRy QTP TN 20l "D | e WY 2 (B O — 4 S UERETCE | AR WEMBA R KO A £ TR )
.QN = _-_M..S‘w uw Mmm_mwﬂiv—n.u.@w uw ﬂmuw.ﬂ*%.ﬁ%@—_mv% 1 mﬂum ”ﬁwhw m HQE@%U_H&*&.E zﬁqu.rz neE s — nmmwm »nmu \_\mm_.ln___ma
L CRWMEE 7L BT COWmOUREANIMEE | ¢ o - U WA TN O UR TR IR O T 8T Wk bt - Wik
U CBIIEE 7L LBT S0 GRS R
O 3 i 08 GHENNS09 AT B
MlorEs—gno (o~ TLA L8 -
AR EMES Y EDN £ — f Lo g7 HE oo g O nrog VR A O~ [l
R UL D — = A TER = A0 WAL T &ﬂﬁﬂﬁ%ﬁww%MMW&HWMMM%MM&@#%M O R S % 7 RO -
20 € Q0K 2 HsE%SL QBT 4= EALDAVHT ) . e sl B O TMHWEE | (L4 LY —AT) | VEEBBHW Ut
QR B S0 G £ 08 HUBINIIA B A —4 0 (O | maiga g 6op 2 BBRO.00 CHED R e gy | + ) TR BRBOFRMAN —7 4= | ALk
TAALEL CHLYHERIHNLCLA =2V 0 | G c gy At © > UHBHD LR bR | TS ¥ X R AT LI
SELUR BRSO L NP INL “HALFLAL | gy ﬁPk@«M@QNa L4 =A%l “UE TP NHFZI - Ed (SHeURP (A7 2= OO I ) ,
4= 2V —= RO HIAESRBHUOTVRIE | 200 0ok 9172 HHCIHEROTE UL TN lat %aaﬁmw%vwﬁhawW@wwao ALVlf | BT
W BRI S B A © (158 21Dy e e WE 72
LIUEIEL LML € LA—ATH DS =Bl | o o e 0 S o
VPR O LFHYeY T EEN Dby _
LR L — AV G QN AR INLO A3 T B A A
g . (ol
QM BAC Y E D) 4 — v L30T T HE C LR U RN O MBI > 3 G ime
WO ) W WO S 7 S TR | B O T S Y MR S VHERINETY i - ) i
BAC TG — ¢ L30T U 7 H WAL B8 ¥ 2 s TR PYENT™ SEEE T
(dYW) (€ /1) BAECEENE—K Ly I 7 HEW A0 T A=) s HME U R U3 OB YEE C S50 —clddly T2

161

#7.2.4.15-2



CARNEHRAEC FH D £ — Ly G F 7 HEHEY 2@

G LR B OME MR S R R T2 b
LR S O T 2 VR K AR e L ey
o1

REMR T TR FRIO 4 Sy oe
HEAH 0 T2 DI LR 43

k0o —= Ll DR T VL UR B R DRI | yEn G DA PG LT TGO T ERHEY — (88 aip
O BT COLL TR * 6 3 VIHOREN | sty et eyt Y | USRS M) OTANRES | evsBod v | SIS | oo
LA %S ] ENL IR VRO = WHTH | = 015 1y o 28 7 AL 4 b o e | T VED ROMRERS ) 00 T | AL e WA M) | T T e o T | S
BV BT 4 — SRR & ISE NS SR et MIO BV | ) i i) — RIS St () F oG | M OAE] TTREN AX AV AN AT O | AL VSRR
. Aidiyrin ha BuIpedg-nooTy| [N ¥ £ & YL dhF
A F LA Al - R L R T R G — o 1 M| 21 7 HES IR DA S s
3 & 92 B FB S — AR O R 2 M O B D -
LB G YN S~ K Ly G T ° G L R FEE OMER M S D R 7 T 2
AL 2 B (0] — o M ) o 2 s R iske oMl E1E 7 | JC RN R O T DV E S S SR | CQUQ YR T OW SRR R Ui OBk T
¥y s RN IR T SR ety Rl Y — 4 AR | 2SI RN OBE T 090G e T
LR TG T 2 O dd IR Coad e | IAC Y TR A ()oY QU YRR OGN | IO TR O¥RE e R —
% R FEHITAG U &I T U S NI US R R 2% | > RS CILOBO S IS LY LY OREE 0P | NN S EALAS LA OUMIIA A | g | R AIMERT
L) G BRI 6 4 S b £ OSERITNY dd oBER | @ % S T IMRRO SRR A TN OMRE WO L RBE Y | FEEIMHRE T W R R TR T
KNS T MAMERE dA-SNEHHA BN DML s | 7 2 @R enUilisR 0N S 1 T b g SRR & CoPHERHS | 1R o U R BHEDIGEEI LGS A b
WELOA TS 4 MYOR T QOSSO BRIt | W 2D GIIRE dd-SOHEH "B NC DL BRI | £ OHILA € 44 G 21 A0 d-SgaHd
PR LR WDV dd RAYE T & ISEDR Sl o R e
RN ¥ EH E— K Ly T 7 Hi PR RN O R SR R T 2 6 —
WS SO 0 — =M R D QAL URNRAGAD) | YRAPRGEHE 6T 2NERREVE MR | o o e s <6
FoL A i S R S N S A R SR EHRAS ¥ 2R S hMNWW&&,meaﬁﬁg N cmm Ck
R 2 @ F DIk VPRI O T MRS R | I G R DN M 2 YRR, | 2 " L o e 1t oL, | MRS ) | B M el
ZeRE N MBI LR R LB R T OUHLBSIERY | B WL NLUR B T D F VRS 0T | T s 6 BT T T et -
S N 2T MR 00l 1, 2 PR MwwwMMM_W&MJ_M%MMMMMWM@MHW%MM_ 21) HEYW L OHIIEROBEREN | .
@] — o G i 2 RSO T HRRRR S - Mo B R Ty | FetEZ B2 M R L x
R0 ] — o L S Y D R 3 B St M o SRR D WAL N 7 H e R T HEEE S e
. “RE 7 ¥
@ SN R TR QMM R ST R TG | n— — (R GPHEI )
MBS Y ) f— f L O T HIE | S RANGEEME O T 2 SRR SNt ek wﬁm,ﬂw mmwwpﬂu ﬁ,mmwwwm 88 -
RN 0y — ol O T T LR REMRE 7 TS AL EHRA S ﬁ..HJ M%lxhiw @&W@E%%
SO - MR 000 T MR IR | YA SR I R SOREER R AT | Lo o e oo T m (VR | o o
WOULBRDLT LALBL G2 UR UMERER 0O | BRUMMRRL A VE 3 2gdusemher2ag | T 0 p TEeRe e S DTN O | @aveasdd) | SRS T
COPRE TN R LA (s Vet 0| — o Y By | I R BRSO ST 2 A 2 21 EJ%M&@L@EEGP@%& i - A L 2 () o R
VB DLT 4N LA TSNS ORI m&e%&%epfi MMF : m wﬂvﬁﬁ@mﬁﬁmep g : feaiargn
G2 TRL BV L R D e 0| — = M & W1 .
: b 2 o | G R HULORETN 2T
WO VRO T L1 LW T OSE MRS R R S IBD A Sl O £155) WA sk TN -
ARNERA ‘R EHOLEHAYN
QYETN G Lyr DT HEALY 2GR 0o — =43l S °C SN R FEN OISR NN >R T TG | BN WS B R
W T QAL W T G F G T 7 %6, OWT | R S O T 2R O MM oy | A TR RS S e G R G
H= o AUA QM YHELEEN & LR DGR e "D CAREHRA S YO 2 b i T (97 | HEHLHOPAEA—4 D O~T L
SR @ LR IBEIERI Y A LR Ry R | DR S £ 7 B R S S | Al R A G TR (LEA—4D ) i Gl
S @ BB i DL bk PR T DA | R R T OB S Rl B G T2 | SO WO E I 3 AL (T TS
& (ISE DA B USSR 2NN G R | BIZ AS2RA AT RDIEER OITE C 0 G LY | B T DR WEFOAEA—gO( -
PTG 2N DR TRL VAL s i o — | BB 0 LG 2RI TRL R0 L ) R G| ]
CUH S A E Al 0 ST BRI | —E M HNA E A0 (T LS R ORSER T | B R T L — R RSRTIL
WAC- 2 S B e G £ SE ) AR e TNL -
BACYHENE— ¢ Ly T 7 HEMAL A T ¥ 21 W E=NE A6 L 3 Myl SuEE 5304
(dVWN) (€./3C) WML Y EHANELE—F L322 HEWALQW M) #E YR UR UV OEMFR C A2 —cl4dl T3¢

162

¥ 7.2.4.15-3



CMETHRACEE 26— € Lo 28 7 Bl ALE 2 U3
Y@ —c M 9T 2% R WA ATRO G D SR

TG M) R R N MR S > T T
LT 0 T OV TN LA S - ek
AR RIS Y 52 s

"HEMEITER

VDAL B LTYUR T S G0 L ner 2 i | EEHE QR DTSR Y O AW B | D TR R R RN A 0 L@ AL 2 ik sk
WRE HAOOEY “T NG D)L RGN A W IgE | BEETOEY "UE "7 TR TR VCIHEE | e eyl o 7 D1EE q00av | (d) GXURIELA | dd RS
A RS W (1682 8 e M O BT oy | HERQDA A 1 LR I~ AR SRt 2 e 214G
HAHE TN00AY “Ei NG TIAC L (g B R W W0 R
e da B ANl S8 2V S e 0 PR o
FRr e
TR REILCTIERFE
— i ¢AE CHAUINTWROL —( ¢
A= R VHBIO S & T B RN
P 6 T AAYHERE DuNS 03 HOV -
‘o TUNEME T TCRIAF
DAIaSETET 0 F 2 4 b A4 b NN W R T wwmwwm%umHMMAMMMMMW
NMAASLWH W £ NS G T FRUE kY : i
RV EBA LY G G — L QT HEHE VrRAR TNy ik W) T s
ML O — = oW Y RMWE R 2O L e FH L YU | PEWI)
A Z%TOAET * (R %TONS 1 B R RN LA S H%«%ﬁﬁﬁ& g@PuaﬁﬂﬁmL WG — (67 | S
P bW MR S LA GO W RR VWL, | o . s e n s A e
BT ] f e R T2 TR ARIW UG > %3 2 2R | WRHFAVIO VAT — (4 4=
L g it B p et Gy | VSR G T MRETSON AR LWIHL LM 8 [ LNC2 4~ F L3 0IUT “ADR T (1
SR~ "D % O W T = e W AT T TIEN ML EHBA S YA D AR SR 9 | c@ Wl I SHYW — (4= 2 | HVHWROD F £
U RS o BB et 5T i O | TS ATENMNE S LA B R SR EL AT, | SN WY LT (3¢ | AL XL W)
PGV TE o f s o o mes | ¥ETTIVLUSAMNT DARNCHEO W | B0 ALK 1 TWHE 01/ 1O | 0ok YR
B Rt S S o VB SR TE | 1 CATQREN Y LA KB AEM " G TAWHG | BEH S LAk YL U0 WG
—( GAE + VLRI NED B WY H .
A L N W AR Y R AU R 2140 VOO 44 @PQ"RQW"L&@M&QE@@ CCPORS
Y| T eV RO — = A LA T B e Aot e
KT THEA — ( 4 4= NOTHDOA — ( 4 4= i Al g EE—
TV WD ON LA A e et 2V R G eI Bl
TV B2 T & £ A + ¥ WL sti5 6o BTl AR WOW = [ e 2180 o i
TRNEIROW SRR X1 OH T =
42Kl AT BUIpTRdS-NOOTY
OH TH¥ L2 > xdd o+ ook L e ie
M) BRI 2O Tl -
PEE — (1 44 = - lif@E) oTGIH ¥
Sk o - : VRO D W
WESWH LY EOoRMO~—FE 100K kLl it
BACYENG— ¢ L0 Q%3 D B Y A M e e BT A3 Mt S T

(YY) (€.€) MALELEHENL —¥ £3ZH7 HEWALO Y [0 s BHE U R Uy OB WEEE © A2 — =1y

| &3

163

¥7.2.4.15-4



M MREC Y E K £y N7 Hilr

G £ R TR O RS D R R 2 F

(%€ "0 GF

WAL W S W AEO BN T HE WY T WY | LYW ERE 0 T VBRI wwwmwwwmwﬁmwww%mwmm AgdiaNd Bk
G LT R FREN O MRS > BT D LY
MTHBBECYENE L LD | e wrong 7 IEREUENV M EE WM S
i mwgmﬁmuﬂwnﬂ&u_n@l ]ﬂwmw& *RRTETC LR ﬂ.ﬁ_m& % % omﬂnmawﬂ ¥ 2 Sl ﬁ]ﬂw@wﬁ&@ Al L2 Fe T
TR TR T LV TN L TR | g ey D Oy 0 —= 43 > BT O LR
ZRGPY CGUR T DAL IE— 7 I L 3 HeT
g | LI RIRAEN ORI > 37 2 T X
* = EETHE G T2 : 3 4 =) ot
RO YE ¥ Ly QU HEEE UMY 0 — i | VP IE G T m&wam&am@§$&$£;am
AU ALTERE I TR ERC R OEETISAEC 8B A Y - T [l e Fl QBN D — = ‘@ . T i kA
SHBEY CYLNEHTSH AN WE M 2 LLWEL aw;pJmmewmw%umwwwpﬁmﬂMMef , FHEY% 0P+ Lz | FIWO R HEH
VH(E (N-W10) AL S FETEB AT B OTHERW | ywsey Q) 1 @7 SHYN WK I <L ouped | AT RTRNR LR B
N o@nﬁmﬂw.ﬂ&%@,ﬁﬂggﬂﬂup’;h\u_ﬁ&wé ABE (Kd-WT) A/ L3 T 0 A B b A2 ey
BT DN FACEFFDENIATHAL NI NIHER Y | g o @ i QT E% 0V T B LG INE W BT
B D O N B R L TR RO L N B IR
W) 7
MEROMEY - WY | C@ SHEE LIS
LB el ]
AL 2FOT
CARTHBAC X H N 6 — € L3 TR T HEIHEER Y
Wb — ol 9T T O L UREME R DANAE L = -
EITEY R DI M O F TGN — Ol —| & r : 2% el LT
SR VBTN C P 0T O @l ) — G e R
IR 2\ NSk 2] R SR UM 5T G F 2 FAEH € 2
R SO M S T 21 b A L S S NG T & FE D G
COEETET EMOBETEY (02770 By A4 | BT 2@k LSk EEN R/ OHAE G2 g VL EWREE
—AWEW MY CUE R RIF Z T 2VRE R 28D
S8 VWS T Rl 2 B2 R T2 9
VSETIEICS (S LR R G T WA OUdON ST =
L G LR A IS b1 L TR IR ST B B0 3 0T ol SN e
@R W MO AR - (R G L2148 8 W et
T %P T B K
B — A THRA & ¥ & 2 LI R = .
P DY AWIWA Y G MRS | T v e | B Il
S0 T MM G0 T-L-WIS 9L By 0AdNN
R B0 W T S
T YR
BACF NG — ¢ Lo G T HEIH A % £ D[ SeL G ey PYRAENTT SEET W

(OIH1OD) JBELY¥EHANL—¢ £302 Y3 HEMEO W) MEEHR R CRV OBEHH OGNl —clddly T2

164

¥ 7.2.4.15-5



R E
crgpeigy | O > % 7 2 2 RN W W i i i
WL XN~ 300 %7 HBIAL Sy [ B O TIRREIEARH AL BRI (AT iR W HHNR G
BT G UR T F RO WU RIEIN | oo s B a8 36 3
P DU 2 GG R E W T H B
RN ERACYEN s —F Ly T L 5 i 5
7 EEIAL QU T T QL B TN € T S | ST Y S W QY0 " uﬁ4anwquwwwmmmmwwww
£ WX W SU%EL OWT L= AL QYT RN | T T RO O SR > T 7 T bl m%qw%wﬁﬁﬁszwwﬁﬁ¥enw
FEUHAUD U T2 V0 SR 1T | BB UUE 6 T ERE sy | SF TRV WRNCTE RS WA 4y (20 BUEEA G 4 4)
CUGXETT% > A | LM XY SUIYE 2 > Bmiore L | EELAMEEIE E O e BV NI © o =£ 4 L R o
WOLFHGTNIAN — 7 4=EVR OO D | THGTAINN -7 G=c i @bt (%> | L ETIOTHRIRES 2 Lo TR WS (AU H
QT S USSR T R G T SECY | W DR S R IR e 6T > B[ SRR w&w%&;&&*an#wﬁﬁme\
W RS2 G TS A0 | Sl R 20 G TRV 00 3 | FRREORIEE 7 8L B
OO P SN H RV 0 I | 200 B S B R o b | € ¥
» ; T N TS
e o ey | W 0 T MRS LU S | WD CH RO YEIMALLU 4% R ()
el eyt B ol TR S Y& 2 ST | YT Ak T~ S 5 7 2,990 02,2249 90€ WGk | 4
o g T T o= Gy | B SCMIROTERENR 1 > 2O | CHRASR T THI I AT I HEEWRT | %
. | WSO st 10 WO WK "2\ 121 | 5 ZFMED 21 € T 2 > VN WA e
2002 PRHT Y W ZERE I S (@
= T CEY TR
%1xh<@aam%?ﬁmMMWmemwmm HENCOMS S 0 > %7 D O L B AEEY "2
B it ki i e n B A s | B G T ERE NI Y | WG LI BOFLRLIHS L 6> R —_ —_ o
- & i
"0 > R AW X AL T ORI 9 | MRERA 2 YA IMSEIMBEY | YU E =0~ REMYLEIH 7R edNTp 51 SNz 0417 51 FFAEYOR T
ﬁwumﬁwﬁaRmmﬁ%%ﬁeﬁﬁpmw@; sy EM o O HEEF S T vmkﬁamem %Rmmﬁﬁﬁﬁ L FERET YW
T oy | WM S H21 SMOBEN T V0" | S BHMKT 21 C T OOV HT B
R PET Y W TR K HEWW
L IRAT Y G
A C@YOT T LD TR
s sy | YOMRIMADEN > R ST L ZAWEEA
PN f £3eg %R HEMM R | B 0T MRETRKMESMRL T A WG
B 88 A 85 S 00 B g 2B sy 6% R YRR _ 20°1x ()
2O TGRS VWLNWO U B o | ¥XTLTRLTITEELTEEEICOS M | syt i amT | OO0 (1A 7992) %001 Y
WR DY > R VU HEY 0 W VEEH G SE 2N ; sERUEIM, SSH 2 pmawd ) C T OL > MR RN
R HEWEY N 2 SERRT O N ho ppy | TR S WIT 21 S B2 A
AT SO > RYURAKTC MOV T
@R DO > RV UREEE 0 WERW G S£D 1
2 G 2 Y F M) RO
WA Y EN g — ¥ Lor TR HEE T & £ 21 [l ue W T A Ergoddy S i H Br

R0 (RHEWME) A%

(V1) WAL EEANL— € L3 Yy 3 HEWMAAQY Mbud) #E AR OSH YN I HERYZHE M €

165

¥ 7.2.4.15-6



AR R WO TS

HiF QEN 2 T LN O 2 £ A
&

WL TR @ B U ZHEDNTHE

Mez
W3 G T IO
WaraLd ANHE

T I o -

Mz
W3 @ T 2L
WoAses] ANHE

BT A @ -

B OHHIEOWEEE S b WD ¥ WS W By FEGEF
‘o LRT 2R | gy mgﬁmMMMMMQM%Mwwﬂw AFFECTANRI G AWFHECTNI
: Hao @ @ ,, o q %G1
ety | EXOMRBWHLL > %720 LB | Y FOMITORA S TAHGBHA | g ks . | ot et o8 .
HYY G4~ Lo U BEI SyTgan | W0 TIRREUEN MRS W TS WA 7
EIE DT D C QOB E W T BB ; : VA T R [ 2 D gt PRTY 1)
TRAC Y GBS E A D SR | gqunseny o BB ORYOK G T2 1L (@ UE (@ UE W
W T T QLM B WY T NN | mewey ) erWENe Y S B W@ e
"G4 7 0% QL REIMBIEY
AN | WWBWY R B EE 20 44%2)
G O LN UMY RTSONBMYVRI | 0w I QABWY R X% W OWHT 7
&
REBA S Y S ¥ M
£3e0% 7 HEMA “2owYN "L B%IoAET 3
COQ2% 1008 Tl HEWWENIL T AC _
T R O O BTSN M 2 S
R COSLTWMAL T C T AMET ¥ 5
i Ll L HEBA Y &
%l OWT L=CAUSOMVLT TN | oy p) igermm @UOT 0 6052 FRE
ERME S s WD Y s T T @0 s i 21 sk O RASS SR S > % 7 = DA T
FHOK 0 BEsCEFEER 0 TR oEKREY W,Q%JM$%§ﬂ%K%Win$&,JHH O E A ) B G Ml o T K L1 25
WSO T S B¢ V00T sSa0xg ) F 2IEERF | T s i R AN MR UMY 6% 5 d _ Co S DRy e e -
4 OH S BOWEN T LT (T 2NN ‘ em GEoH #5151
AR LT EAG DL G S H e S Y SRS LR BN G TN EY — T L=
HEACYEN S —C L3RR HEMH DUR T | oty oo 3 : | EAG T G K B R RGO T VOO S5
1 BRI 9@ T 2O > T SR et
GMLCHLBTWC T LR THOENG T | a1 =
ke " & W 27D OU S EUTHS RO~ S
RO %I OWT 4== UCVHTEL K| “ ) yooy G piz e gt o4 8 PURPEL S
NWENFE 0 T > BUWENT LT G : . .
PUWEN—T L= A LA 0 T > 2 < Hl%H
O E BRI GG R T % > TS
b WD R 2 QN S RS O~ AN
B V00T [/ ch EISL 2 1Mt o 44 7 85 PR
"
BACYE2 46— K L30T W7 HED A B % £ 20 e W LY ORHE By HEAN H e

R0 (FERE) A%

(V/2) WAL YEEANL— € L3 2 Yy 3 HEWMAAQY (bud) i HAROSH YN I HERYZHE M €

166

¥ 7.2.4.15-7



R Ly

& TR N O MR S R S5 7 TG R
S ETEC " O 2V E R O S ] Ry
CAGTIMEAC X E2 8

— Ly @F T HEAE S >IN B
EARTERTE S T S W g /g bt B Te 1t
HCAL I TR REE Q& S SIS

G- H

WENOMBEE MR- 5> & 7 T @44 R
HSE 0 T 2SS SO R e ek
RTHREA ¥ H 2

(Stdu=l b et W 500 Z 9 > TS SR
B BRI "o "9 > RN o FHEEOK
‘T DTN EBREE O£ Lo LIRS

e
BB S T o T RO SO A SR R B S
W ERRIEI L NC TR £ b L4 V¥
WSS C T % > MO W o IR

PR Rl ot 40

o PRI R

&b Li
PN S

Ay
HRAC Y ENF— ¢ Lo @7 BEIHE" > iR
CREFGEHE 0T T @ QLW RN T

(MR

W QO MR B - > 3 3 2 I B
HEE 0 2 EEET ARG ] ey
A

TR @ Y G 2 ) W E O S LR
HEnsh 9T T @ Bl a3 7 fd e

"R e

Ee

Ee

TE
R e O b
St

R
WEHRM G EFEN f—F Lo QT 7 HEMRE ¢ @ 4
T 9%TOAZ0 0 BFRID T 7 FHRE "1 oSN LK
¥ BITOF WU WA BTG EHE
%104 & JHRSEN B AR B W AR R M e 0 "
N3 SHU W 2RAOUE I H SHE S T
\NFRCO Ji R N OB W SRR R M SR

AR
RN G EE D — ¢ Lo 2T 7 HEHE Lo
N "% Bl %% ToAET BIFHER K @ LA SN - MY
AHBE L 24 @9 HEMHE © (092 %1048 'T1
CHFEH EN QMBS MRS L OEW 2 F
MU TR C T & L WE 7 W %SL 0F
T 4= A E ORI E 2 S Y b PRI R
QOEFEUE MRS Y-S 2L R S H YW
B RE o Bl OB 30 RS S et " g
% TR L% R EOY O TR S Bl 210
2T R Sk & O VR A W AR -

1%
Fifdd G Y H oI e EAE e "o
TR FREN QMBS Y S WS I 2 R
P EE O P 2 T Ol AR -

R R CE IR

(BdNST OLH
ToToN FEOY)
(0251 W1

(BT DL
TN TGOV
(=54 WP

E kD
BT
AL S e

CRAEHBMC ¥ E 25— ¥
Ly GE 7 HEMRE Qs 2@ e R U BT C T
CLRERRHOENE TN HON T %L W T4
B RN S PR PC Saih U8 37470 S T dg Wt /8]
EWMEN G LR TN - T L= 1AL
M “2. 7 2 @ > UL S E B I G R
> SRR R T T > O T LS
AT DA S LN B R K o b iR

REb72%E = 4=

YR M ST AE "R " LR IER
EN OB LW >N 3 T LR R
HE "G RO AR 0 A
G > BT

WL HU 0 TWEN T L= 20 M "
T2 W H I S R B I 0T > A
SRR L TR W S 6 TEH Y
VI Y SO R B O Y

RN
QUM AE T LT s OHERYS T
TENONH T £ > N ZFENEHO~

(e TP B e C 5 )
(GHFHFT)
00 "0 G

(R 53453
(G RHFT)
U0 62

W sy
GAEHB

AR SR AT
WAL ENE— K Lo TR T HEM A QYT 2 2
LoRLRAWE T LW ERFHEOINT T20WH
¥ 7 %SL OFFT Q= oA IFE 2 RIS
Foe VYN "G BT G LHRE G T 2D
— T Q= CANLEDLM D 3 2@ > Ul S £ 18
SR A 0 3 D B IR S T G Ty >
WL AT A OYVRERE ALY >80 T (Y
AR RgB=ce A WETERES pIR Eraste lErE 2

RRE/aST 2 il

FET M T @S0 T LT R IR
BN oM > T 3 T R R
YT " 0 F 2B O AR ]
GRS EUHEN G L FTE T IME T 4=
CAA QM D7 T 5 >SS R B
IR U O F > E LR R G T Sl
LT P EOVEEE CRUGH E 0T IS
WAL D M S B R (L ERRY o R

BN G
WMO@AERL AT VORI N F0H
G >R LT ) & OO~

(L 1 203 o4 Tl 24, TE)
[28e8] ediy ¥ ¥

(CF K 3)
[o8e8 |ediF0 b

et ol
G EHER

By

¥7.2.4.15-8

WA ¥ E2 g — K Ly @37 B

0 Al ¥ 20 [ i E S A

Erzo2Ehy¥

U

3 3l

R @ CRHERE) ¥

H ¥

(V/€) MALEEANL— € L3 2H 3 HEWMAAQY Mbud) #E HAROSH AU I HERYZHE M €

167



YRR RLMVOQLE HOIBM BRI MoeER [

168

W 7.2.4.15-9

§D 4004
oD RYTIBET LN - Ly RTH °ZFY ) 2 ) e WE AL A WE 4L 7 e
H QYR G THEAAL] 3¢ 2 WHWE Lo A "L TP W rtid A
DB SN H R AL £ 5 ALY ISAFOIEN S T MM D 24 £ 2 AP00T/£E5 570 K001/ 485 po | HOALES
SR ¥k SR H¥
1vaa W o W
QS DY HE LN KON §— L3 QY T HEW o | L703 WE 3 W
U [ Y G MO T — O 5 o
@R TG HUT T2 WA s e ] paw wmg | oS
Y B R BT QLR N S —_— FRAE. WE 3 HE
ALY 5 AW R AR RIS 2 L) kit e i
_ el = “
TS R HE ANt L0277 i | TR OMRIM AL > % 3 2 0 L) . 4
U R s 14 O | W R 0 T VRN M A200T/4-8 € 0
i sERIRQEEN S T 2 BN o @ o : .
Sig 4 _ PEIWOR 2N LY 2] WLA e
R G F ST QRN T2 L - Ll B T I
T dids : A QRN AW WEON WS D ch A3001/4-85 ¥ 0
H DHI AU I SRHFTORNOHYME 212 W HIBHNT 0¥V T T 2B O Nt - o¥
VA ¥ R A O MO0 WA O G M Al &
T 0 ch N THEIEF OMEN & T DV O v
TG > BN U
AN F— ¢ L3 T T 3 BE WA U RUE T L 2 g D - D B )1Lx¥
TN CH MO SN @A G THE Y FUNHDC T U > VML WM ORI REN @k P 82 S0
V2 B 1 S 8 R W S Y
HER L4
BACYEN K L30T H 7 HEI A 020 Y 2 et W e YR H i
‘ TR ARG S HL 0 (MD2) HEA

(V/V) B EEANL— € L3 2 Yy 3 HEWMAAQY (b)) #E HAROSH YN I MY ZHE M €



