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Sodium Pool Combustion Test Run-F7
(Interim Report)

Satoshi Futagami* Masahiro Nishimura*#*,Koji Kawata*,
Hiroyasu Ishikawa*,Shinya Miyvahara#

Abstract

Supposing sodium leak accident from a IHTS pipe in FBR, sodium pool combusion test
Run-F7 series is under way to know liner peak temperature and to studv sodium pool
growth and combustion behavior in the case of small-scale sodium leaks (0.01ton/hr) in an
air atmosphere. This report consists of a result of Run-F7-1 (Feb,17,1898) and Run-F7-2

(Apr,21,1998) :In these tests, sodium temperature and sodium leak rates are the same
(about 0.01ton/hr} , but the height of leak point was changed.

The test was performed using FRAT-1 (Fission Product and Radioactive Aerosol Release
Test Rig -volume : 3n1f) of SAPFIRE (Safety Phenomenology Tests on Sodium Leak , Fire and
Aerosols) facility. A burning pan (diameter : about 1000 mm, thickness : 6 mm) made of carbon
steel (SM400B) to simulate floor steal liner was installed in FRAT-1. a 5kg of sodium was
leaked at the leak rate of 0.01ton/hr under the temperature of 507T from the height of
0.lm and 1.5m {(Run-F7-1 and Run-F7-2, respectively) during 30minutes when air was
continued to feed into the cell

From the results, the following conclusion were drawn concerning the liner peak
temperature, and sodium pool growth and combustion behavior, in the small-scale (0.01ton/hr)
sodium leak:

(1) In this case (leak rate 0.0lton/hr) , burning pan thermocouple measured 616C at
approxirnately 33minutes in Run-F7-1,and 675C at 33minutes in Run-F7-2. therefore, the
height of leak point has an effect on liner peak temperature .

(2) Post test observation clarified that the deposits covered an area of about 0.3m in both
tests. Sodium pool growth velocity during experiments were also similar. therefore, the
height of leak point doesn’t have a notable effect on sodium pool growth.

(3) In both tests, burning rate of a unit area was 16kg-Na/mihr.

(4) Analysis of the chemical composition of the deposits on the burning pan revealed that
the main compounds were sodium oxides, but sodium dioxide and sodium hyvdroxide
were detected in an surface layer of the deposits. (From the end of sodium leak to the
end of sampling, deposits were in an air atmosphere about 7 hours at Run-F7-1, and
about 3 hours at Run-F7-2.)

* Plant Safety Engineering Section, Safety Engineering Div., OEC
** (present affiliation) JOYO Operation Section , Experimental Reactor Div.,OEC
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BT 2 RKSAMBEIL. 1 RFEHRPESASHE 2 KA OIZBWTH505
TTH5,

TR LARAWBEE
ZFMENDF FUTADRAVERIL, 25 55K R T&EEL~.
CHE, BETS HAUY]) EFICENERZEOXTLMIRBA WEILER
BEINTHWB I EITMA, FR)TLARIVENO.Olton/hr& iz, 27
Lk (BRHIR) ORBEZENRNEVD ZREN OGN 5 248 TH 5.,

FThUDLRIVWES

Run-F7-1 & Run-F7-2 izBWTid. T hUDARBAWVWEEEZ NS A—F+1,
Run-F7-1 % 0.1m. Run-F7-2% 1.5m &L 7.

1.5m i3, FRAT-1 BEEOAN TRETESRITRKROESITH D,

FTHRUDARANE

FhUDLARAVER, FERBREBW0.0lton/hr&sRE L.

ZOEE. BLEIZDBRREERBD, [HALw] OREMINOEINS., =
TImEREEERL =0T N T ARBAVWEN 0.0lton/hrd— ¥ —TH B 2 &
2k 5,

FTRUTARANVE

FTRUTLARANEIISEREDITH bkeg & L7,

ZDENR, 58HE< Run-F7 U —XI2BWT, BAVWRENSA—5ELT
RELLUTWSHFEIZ. BERI10kg FTHSIEFRAT-1 BRTERIETHDI &
ZHEBE L. Run-F7-1 & Run-F7-2TIZF D E DD 5ke & EDT=,

T MU T ARZ R
FTRIUTLORAVERL, #5ke DF MU TLER0.0lton/hrTRAWEE
LSEHRICETZ300E & L.
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(1) g
HESMRIL. SERE K 3 ni/min & L7,
ZOMEE. EE-EORRBESEET D0, b5, F U Y AREHT
- T HFRAT- 18NSR OBRREENT L1372 SR BEREE LTREL
. REBIUL. UTFOLBOTHS, |

- F9., FRUDLTIVRERREE0IMEREL. ATLBREEES 1 ke-
Na/hr . 7—IVREEEE %9 kg-Na/hr, &5H10 ke-Na/hr (434mol-Na/hr)
EFET B,

< RIZ, ERORBEERETRET ST M) UADOSN FEOLRATEENS
EDITEET MU UL (Na,0) 2, BDL0% N FRRARTEEINS LS ICBEE
£ MU DL Na,0O,) ZERTEERIGTH B ERET S,

2Na + 0.50, — Na,0 (1)
2Na + O, — Na,0, (2)

c COBEOBEBEOHEHEEREIIROBKDLSITR S,
(434 = 4) X 0.6 + (434 = 2) X 0.4 = 152 mol/hr (3)

- EKo, BREFREENRDBLAS L3I, ER2IEA100% SRELTD
BROBEEFEEIIROARDOL S1T/22,

434 — 2 = 217 mol/hr (4)
+ 22T, 3m/min (180 m/hr) DRSS FEEZHERT ZEES. K THOANS

EROEFREIT21%, 1mol 4122.4 0 (0.0224m) & T35 &, EFEQ)BING
NOBRHEREZICBIT 50K DRAERBEIDLTOEB I OO 5K

545,
152 X 0.0224 = (0.21 — HHORE ) X 180 (5)
o HORE=19.1%
217 X 0.0224 = (0.21 — HOEE) X 180 (6)

S HOBE=18.3%

s L7Zo T FhUDAREBIC L SBIFREDCE T IMEREEICKERERE
GARBWEEZENS,
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3.2 EBRFHE

EKEIL, FTOAMEDOF MUV DVALEZ T ) ULABKRERICHKE, ThITARX
WHIR X TIZE&FRE (W507C) ~ABIEL. FhU T ALAEBESOAN—HAE
HEFEFEAREE EGEKIZIATHTR) TR E51CHE. #F2To70-, £/=. /X
WORAZEZEIET 5720, / XNVOREZHe H AFHR & Lz, 55/ X)VoR
BIIDOWTREREEQETIR LN, J XANVEHETOF MU T LABEMICES
BAZZBFILT 578, T MU DTARZAVWERBERNIZ. HeJ A IG5 1 > #HFEE (it
WM ZINVORE) Ictof#z, J ANVAEAREHeH AFERR E L=,

F RO AMBBAERETRIOLEDHR (NVE1D) 2L T &ICED, FhNITAERS
IMENRANWER, ERERBLEZ. £ FRUDTARAVED, EEREA
FOBIET—F 2B LI, BRBEBROENERBETEZ I LICED—EERDESH
L7z,

FRAT-1 FEOHB&IE. NEHHERKEEOHK T 07 2 & L. BHERKT S
ZEIZE DTN, ZOBKFEL, HKS ) VRO THEY N DREIC &
D, HM3m/ min &35S ITHTHEL =,

TRUDALAEENRBAVWLAEZ EZHERLER. BEEHRTHOLEDHRINVEL1L)
ZRADDZEICE > THMITLARBZWEILEL, FRUDLT—IVRENEILEL
7o (Z7aVNVORENEIELE) JEEFHoTERKTELE,

TO%, FKERLBEEZEIEL. BAWKTH2~RHEZICFRAT-188N
EATH A THZL., BRENEAE®SEEKEL. T—IVERY (RIGERY) OR
wEYT) O TEREETHEETS LDICLE,

Y7 TR, BBREBEENGHSIEEE. NWHEELT., TERER
EHOTFAL, ZITMEROIA LTI, 2B, 27D 2280 TiE, Run-
F7-1 3ZEKSHKTH o720, 2T D TERDisnED, HEYNEKSEHR
TIZH - = DIFAEEIRETH 5. Run-F7-2 I3 FESER O TALEE, =T
MzEHSFO—7HRy 7 WAL, REEFEHET 7 —IVHERY (RIS4ERE)
DEFBPEFTLURVEDICEBLENS Y T 7 E{To 0. BENESR
SEEITICH->-OR1IBERETH S,
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BAE ERFER

4.1 FEHEREE

(1)

(4)

Run-F7-18 X UARun-F7-20EREHEICH T HHREE2IZRT. £/, Run-

FT-10EERZEZF 31T, ERFBOBEHREIASICLABEGEEEER1~2ITRL.,
Run-F7-20FEHiE42E 412, ERBOBEEIASICLAMEEEEI~IIFRD,

BAWF MU DT LIRE

WZWTF MITAREL. BRAVWEEB~PI00EETOFE T, Run-F7-1248
#1504°C. Run~F7-23506CTH-o. BAWVF MU DT ARER, FrUT A
HRERNOKBRAEN (32— A% 1.6mm) TES2LICENAIEL =, HERR
#H15127RT, EB5DOERTHRI~I0DDEZATEEMET L=HEHIE,
HEERNOTFT M) T LABREN TN, BEBANTAEHEZHE LD TH B,
=L, BBREE ) ANVEOTET02~T7030BENR I WHEHY—ETH-7- 2
ERSTANVFT MU LREIIRZWHEENSK TET—EThoZEERS,

FTRUTLRAWVWE
F U TARAZWENE, Run-F7-1, Run-F7-2 &£ 512 4940g TH - 7=,

F U T ARZ WEHE
FhUTLRBAZWERIZ, Run-F7-10252058,. Run-F7-241249538TH
27

FRUTLARANE

RAWHREFESOF MU T ARZAWEIE, Run-F7-12311.8ke/h, Run-F7-
27311.9kg / hrTHo/z. TNEDEIE. FRUTARIVEETF MNITLARR
WEFEINSEH L 7=,

Eo. INEEFNT2.2@ETRARELSIZ, BEBOEDHERIRNMETOEIE
T—IMEBEHELE, EL. Ef*‘iﬁﬁ&h#ﬂiﬁt’f“ﬁﬁa?ﬁﬁ IR RIS B
B7EOIZRUN-F7-1TIIRA VBRSNS 220 F TUNRIET A Z &N TEh
27z, WHEHAEEERKIGIIRY, Run-F7-1TOH AT E—RK TREL

(R=0.99959) L TRDEE(RNSFRIRANEERDD E14.070 /hr&iz D,
7L I\ ) MBESOLAC TOEE (0.831248g /i) 2B W5 &, IRAZAWEKRISNS
DTOEEBRAVWERITLIL.Tke /hr&iro7-, FARIZ, Run-F7-2TOHEWE{L%E
—ﬂ_tfﬁﬂ:l (R=0.99990) L T. RXDEBLLENSERBRBAVERERD B &
14.390 /hr &/, F R U T ABRESISC TOEE (0.830768g/cni) ZH N5 &,
WAVBIENS50~220DEERA WEX12.0kg/hr&iz o7z,

INH L0, BAVRBISNE22HETOF NI TARANVES—ETH B

ERHERTEZ, £2 T ThUTALARAVEE T MNIDARANEENSEH
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(5)

ENBDFTRITLARAVENZYTHHEEZ B,

FRAT-INOERSHZER (KK) DRE

RSASHRK IR, EREFNEIOREIL. Run-F7-1 EHEFICBLTIL,
BEHRIBE20.8%. &i812.7°C. fAMEE49.2% FEFEOEE : 7130vol-ppm)
THolz. Run-F7-2 EfFFICB N TIE, BHREE20.7%. KiE19.6C. HE
ET71.5% (GEIHESEE : 16000vol-ppm) TH - 7=,

4.2 BN OREEMIHER

(1)

RENOESHEITDONTETIRABRS,

Run-F7-1

EEE, AEXNOMHEBEDN SRR ENREZAE L EBRETOREME & LB L 724
R BEREMNIT MU AR D BEAERRER108EDOAN13E (TE0OL,
TE002, TE004, TEOO05, TEGO6, TECO8, TE009, TEC10, TEOL1, TE012, TEO14,
TE021, TE029) T&H > 7=,

Run-F7-2

EERR, BEMNOEEREN SEFENEZEE UERETORIEME & g L =4
B, BEEAZAESHIET MU DA EEAFERRER108ERDA344(TE0,
TE002, TE0Q3, TE004, TEQOS, TECO06, TE0Q7, TEC0S8, TE009, TE010, TE(OL1,
TE012, TEO13, TEQ14, TEQ16, TE01Q, TE020, TE021, TE022, TE023, TE024,
TE029, TE031, TE032, TE033, TE034, TE035, TE036, TE043, TE044, TE(045,
TE0b4, TE0S57, TEQ81) TH - 7=,

4.3 EHHEEEEBIVZTIAOEIE

(1)

HEEWDBEEEB L CZTIMANORFKRIZCDWTETIZERS,

2 MEEREEL
B418-1~18-6{ZRun-F7-1, E19-1~19-6IcRun-F7-20 2T MEHREZ L
ZRG .

ORun-F7-1

Run-F7-11Z DWW TId, fﬁz'_bllil T (100mm X 100mm) EEOZITMERIR
Eid, BRAWH (0~F255) IFKBT0CIHEBTEEL TWSN, FhU T LD
ZOPTUEBENORAICERELAD., BAWKRTHSK8LH# (RAWEBEN®
5#330%) ITV—2EE (W616TC) ItEL/A, ZTMEREICIEIEAFMIZE
EAENHD, BRAVWOET,ASHKEDEENAE (447mm) K EF84H) TR
AV THERSEICE—ZEBE (160CT~200C) IT#EL =,

@Run-F7-2

Run-F7-2i2 DWW TIE, AWVOETOZTIEmMREITHIIFBITKE50TE
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TLERLURBAWKET (BAWVWEBMSH25) ETIEHIF—ETHo 1=, 20%
BREAICERLBD, AWK TLSHSHE RAWVREMSH33HE) T¥—2
BE (B6757C) ITE L. RAWIOHETMSRBEENZ (M7mm) ST
RAZAVWKRTHSHBARBICE—ZIRE (176C~214C) IZEL -,

{2) ZFIMADEFER
K20IZRun-F7-1. E21IZRUn-F7-20 2V IMER ICHE U /= BF et OBk
BERT,
ORun-F7-1
Run-F7-1D#HRFIL. WA VWOETIEE (HF254) TRX WEBH30EBICH
8000kcal/mith D ¥ — 7 fEZER L. LN 5H500mmBEN /-8 (HF255) T,
267 EIC#I380kcal/mh o ¥ — 2V EE R L 7=,
@Run-F7-2
Run-F7-20#5RIE,. RAVWOETIES (HF254) TRA WERBH2001ICH
12000kcal/mhD ¥ —7EZR L=, F.O0058500mmBENn /-l RE L&
FREr (HF255) IZEEDSUERNKENT END, BBL TWETREENS 3,

(3) ZVTILFERBT#A DR EZE L
Ej22-1~22-4IZRun-F7-1, B23-1~23-4IZRun-F7-20 =+ T 37 #4458
EZE{ERT,
ORun-F7-1
Run-F7-10Z T IL T B EMIEERLIL. BAWBEBRT0HRICH270CO
— 7BEITEL =,
@Run-F7-2
Run-F7-20%2 7T L FEERANEEZE(IT. BA VBT EIZH300COY
—BEIZELE,

(4) ZTIL EOZERICERE L7 — VB ESHERES OIRELL

K24-1~24-121ZRun-F7-1. K25-1~25~12{cRun-F7-20F U AT —)l
EAMORENBELLEREL(CRERT, 2T STMETEMICHEBL
7 —VRESHIHAREREEIL. RS-2IcR/LZLDIZ,. BEREIZBITA0CH
mZTE001%] (TEQ01. TE013. TE025. TE037. TE049. TE061. TE073.
TEO85, TE097) &L TWw3. FE#EIZ. 30° FMETE002%, 60° Him%
TEQ03%1. 90° AFmMZETEC04%), ----, 330° AmZTE0L2%FI &L T3,

BB, BELECROBHRICBEHL TIIE S E ERBEROEL) 2BRT 3,

@ORun-F7-1

FRIZE> TE—VRBEIZZDDEVWEHD DD, RLMASDMBEY -
ZRY RAEEC L S ERmERL,. T—IAELERICEN S E8hh 5,
T=IVRER. 1 EIFE500~600CTELEL T, BEMNIROCHEHE T BES
W BB L —LADREZESHIL THSR[EENRH B, Fi-, BRENAKEIEH
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LTWabDIEHRICE 2D E#EEIEN S,
@Run-F7-2

Run-F7-2icBWNTH. FMICE->TE—VBEEIIZPOBVEHBHOD,
LIPS ONBEEE—22RIBMIERCE S ERZRL,. =V EDHERIC
Lo Ebng, T—IREL. 1FIES50~600C T, £4MICRun-F7-1
EDLEDODEERLE. BEMSROTZEZBA TWAEDIE., BRET L —LDIEBE
ZEHAIL TWAH[EEERH 5, £, BENREEEHL TS HOEBERICK
550 EHRIETNS,

(6) FRAT-1%528EE - RIHBEZL
B26-1~26—4IZRun-F7-1. E27-1~27-4iZRun-F7-20OFRAT-1558E¢ - X
HBRELLERT,
ORun-F7-1
Run-F7-1DEEHREIL. 1T EAEDIPL TRZ VEBKI0LBICE—VRER
ElLl, SEETOE— V7 REIEFHEEE—JVBEIROEBDTH S,
ZVTMA 5500mm 5 TR0 ZIZHB0C, 1200mmEF TR A W G
32 RITHW70C, 1900mm EF TR A W34 #I2H50°C, F/=. LI
S TII320BITH6SCITEL /=,
@Run-F7-2
Run-F7-2MEHRE HRun-F7-1 - [ EIC, 1T &AL OB TR A WEBKI0%
BRICE—V7EEISGELERN,. EFOBEIIRUN-F7-1L0 &< /ko. B2 T
DEY—-7EEIERRHEC—VREIRDEBDTH S,
FZ 1T MA 5 500mm B THEAI322RIZHI00C, 1200mm A TiElssa i
FIB0C, 1900mm b5 TIEKI35A#IZH60C, £, EHER T, BA VLB
#1333 EITHITECIZEL =,

(6) FRAT-1EE8MNA XIBEZEL
K28-1~28-3IZRun-F7-1, B29-1~29-3izRun-F7-20FRAT-1222HH %
BEZ{LERT.
ORun-F7-1
Run-F7-10 7 ZBEL, 2 MA5500mm EF TR WEBK 1A #BIcE—
J|RE (B175C) ITEL. 1200mm EAF TR A WEIBR260BIc Y — VB
(#120°C) IZE L=, FiZ, 1900mm A TR A WBHBHLISABICY—78
E (J110T) IoZEL~,
@Run-F7-2
Run-F7-20 1 AR EIZE£FEMIZRUnN-F7-1&£ 0 b & <. ZT A 5500mm
FTRAWRBR2bRICE—Z7BE (F185C) 12#L. 1200mmLtH THIRE
A VBRIBR2THRICE—ZRE (]9140C) IKE L. FiZ, 1900mm +F T
WAVWBEBRR2SDBICE—-J7BE (135T) I0ELE,
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4.4 B3R - K% - ZBRICRRBERL

(1) BKABEHICII2BREESL
K30icRun-F7-1, E31ICRun-F7-20 KRB R L 3BEREDLERT,
DRun-F7-1
Run-F7-1DZEKBWASY 7 NABERIRE (CO601) 1320.8%BETEREL. HEK
%77 FPRBRIEBE (CO10D) R A VBN BRICRIETINTS ETET L,
T, TNEREBE (CO102, CO103) IR AWEBK1ISABICRIE TLI0.7% £

TIE T LU=
@Run-F7-2
Run-F7-20 22K EBAY 7 FNEZEBEIN20.7%EBETEEL. H&5 Y VB

REEIIRAVWRBHS3FTRICREIVIONETHET U, £, ZRARREER
RAVBEBH200RICRIKI.8% ETHE T LA,

(2} BMEEEIKRBESICIDKERE
REEETUKERESICXISKEREL, Run-F7-1, Run-F7-2 & HIZ#&H 0

% THoTx,

3) A5 - HAZOI RS T4 10 KBEE - KkE - ZBEREOEESL

K32iRun-F7-1, E33IZRun-F7-20A >S4 Y - HAZ O NS 7400k
DEE% - “BLREOBEZ(ERT.

ORun-F7-1

BEZEEL REABKRFEFIZIRACERZRLE,

KRF|EBRBEN 2o, BETE: 10ppm)

“ERLRBEEL, BEWAY Y MEICBWTIEHRKB1150~1250ppm. FRAT-
IEBHNBIHESY 7 FRIZBWTIE. F MU T ABRENSE L T 3R S~
#10ppm &in-o/. TOE., BREMLIFLT AW 1100ppm £ THE L=,

@Run-F7-2

BRBEEL BEABRFEIFERUCEZEZRLE.

KFBEREL., BAVRBEESOY T 7 0H, FRAT-1EHENBL UGS
7 bAIZBWTE0~T0ppmOENRE T N7z,

TEMLREREL, SBERAY Y MERHICBWTIIREE70~950ppm. FRAT -1
BaABLITHERSY 7 FRIZBWTIE, 7 M) O LARENME L THWASEIERET
R (I1ppm) BAR~%#10ppm &7857z. FOH., BESLHELT IRV
600ppm £ TEHE L7z, EXIASY 7 MO Bk FRIBENRUn-F7-1&Run-
F7-2 TR0, EBRERNTOAORROZEC LB LEHAIENS
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4.5 BHBEEZEE

F34icRun-F7-1, E35ICRun-F7-20#EdiEE O E =T,
@ORun-F7-1

Run-F7-1LIZ BT HFRAT- 1R BN OMEEE (RO101, RO102) 13, EEERHA
HIICHI6600vol-ppmTH 272D DN, WA VKB EEDHIZETL, BAWEEFIX
BIETRER -7, (SEOERBRICHERL-EBEFHIMEFEENR 2 E, A
EEZFOERDETHE-INVETAIIBREINTNS, BAWVEABHI2H~H304
@ RO102 OERAVKI200ppMT—E THDDII DD TH 2, T, HEHE
WSHHEEDNIONU T Tidh ¥ OV B+ 2% OHFE ] Z 5, ) TD%. RENITE
LT BIZHENERBTOREICETHREL /=,

28, RO1ID1IDEENBRPRELENEZERIZ. FRUTLEBEICLDELCRT
7TOYUNBE BB LD TH 2. JORREZTT Run-F7-2 £k
Wik, Ty oVt - ESicAE L WS diIcHEEBL .,

@Run-F7-2

Run-F7-2iZ BT 2FRAT-18HFR OHMEE (RO101, RO102) X, EEREELA
BTIZ#714500vol-ppm#® - 7= 6 DA, Run-F7-1 &R, BEZWERKBE & HITE
TL. B2 W 1000vol-ppm&7ao /=, F0D1E, BRENILET 21250
KR OREE TEEL .

4.6 T—)VHERY (RINERY) OBRERBIUMEZHER
@ORun-F7-1

ZITIMEHRY (KERY) 13 K6BIUVEE2IIRT L IIC, FIFEHN
WHLSEHERD, ZOEEIIH0.28mTH - /=, HRYOFENREHRIT40~
50mmTH oA, BMAVOETTH 2 HRLEITH20mmEEL Iz>Thiz,

WEDETHOBIEIERZEL TWEN, AEMNYR— FPABHTO I —ZITEL
TWBE S OEBICIIEA NP> IERMPRE I N, HBEYORTOETEEH
BLjzEZlAh, READOBREZIMMBECEDDETH D). TOTOHRMBIZ
WTEENEL, KEBEOTL—ROBTY > IIINVERBEOREZ S THIFTTERIC
BRBRNEHDOTHo7r. MBI, PHIBLVBEBDERVWKAT, TIN5
KbmmMOEHNH D, FRIEICLERTRPED TH -2,

BI37IZHERYT > TN O IRERERT . EEYESEIET M) T ADE{EY
(Na,O) MXERITH o 7=A%, HEMERBE L TIHIBE LY Nay,0,) &KE L
(NaOH) OE|EWEBITREMICH - /-, T, B TERICIIRBECT YT A
PHEEL .

@Run-F7-2

ZIM EXHERY (RIGERY) 13, HSSBIUVEFEEAIRT LI, FIZEHN
<D, ZOEREITN0.30mTH - . HFEYOFHHZEHIT35~
A5mmTH o= RAVOET (ERYT.OED OR2.5cn D& THEBYIIAZ
APELTED, FEAEZTIOREMNRZ Tz,

HENFEROGIIREFLERIIESCHIFEATH N, BRAICABNEEL
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Uiz, BEMYR— M OPRABHOL—RAIEL T EHSOETICIIFT-1 & R
WKEREAND S TZERMNH Nz, HBEWORNTOBRFEERELELEIA, ZEHOD
BlARun-F7T-1& FARICEODETH -7, EXEmmEBE ERun-F7-1& 0
HEN- T, FOTOHEBIIEAOBWERROET, Run-F7-10 Xk 5 7220
EEZLFET, BREBERTH> . BTEIR. BERTREIEBEDRATHOR
RINo T,

R3NTHERBM YT > TN OFIERERT, HEHLSEET M) T LY
(Na,O) WXEH) T H - 7=, HREHERBE TIl2REE L4 (Na,0,) LKEE{L4
(NaOH) OEIEMETEEICH o 7=, /=, Run-F7-2 #ED O SR,

- Run-F7-1 & B U T2EMITKER (Y NaOH) OZ&NEBSEMICH D . KR
WDF MU AIEELZMo T2,

4.7 7 OVIVRE, RS, BLOIZ7 OV N O/LEHER

I7OVIVREOREZE{EZRK4IZRY, Run-F7-1, Run-F7-2 &5+ kU
AR VHRI1I0~40g/ MDA —F —DBEETH - =,

AAT— A NI FIZLBRBAHEEEREFR41-1~41-41277 7, Run-
F7-1, Run~F7-2 & BICHEN R um F—F —D&EHEIZH/H L Thi,

I7 OV NDEEEESTIZ DN T, Run-F7-1TW3Y 7)) L AN TEim
Sl ORERTH 2D, Run-F7-2TIEXHEERZAWTEESHE2{To . 1
REFELSITRT., ZRcENIT, KEEES NaOH) ©xE{EY Na,COsy) 13EER
9. FEEAEMKE LY@ 1 KFn (NaOH - H,O0) THo7=. T7aV N0y
D3 F T ADRAVBIRLIS~25MICERL THY, YOI NVERBIIES
ITArFHEKE L TRBEZER L. Lo T, 1KOgREREIN-0Ry o)L
DEFEFBELD, B TNVERPTH- = E#FIZ NS,

4.8 ZUMOEE, EABIEHER
ORun-F7-1 :
ERFBICZTNOEAZRBEFREASS THELZER. ERMETOEIZ0.1
mm U T THhoic. TOMEE. FHIBREZEERANTH D, FATBRIE > &
HErd 5, M4A2ICERFEZBOZTMOEASBIEHERZTRT, HFEOEE, %
WO TIOMmMBE N AICEA T, |
@Run-F7-2
EBRARICZITINOEREAZBEHEEASITRHEL-HR, ERmETHOER
Run-F7-1&F#iZ 0.1 mm A F TH o 7. K42TERFEOZVTMOEHBIE
FERERS . HEDHER, ERBIITLE TISMMEETHICEATNH =,
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FOE EBREROEER

0.1

5.2

ZIT B E

Run~-F7-1&Run-F7-20 2T MIBEZ HEET 5 &, B2 WHRIH TH80C. &’
AV TEBOE—JBE TR0 CRUN-FI-20FNEL 2o/, ZHid. Bang
ZM0.1m (Run-F7-1) »51.5m (Run-F7-2) It/ izl 328 n%E
HWTHB7=DHEHRINS,

RAVWEIPNZTIEEOZICHE LI E2ERTHED, UToL S ks
w2 {fTo 7=,

BRI TEO T —IVERIIEBICH0.3MERBTH B2 &0 5, SITIEER
ET—FDATS1 UFECE2aFHEERL. BRFITZTNORES A%
H#edaZ &ickoT, F MDA =V OBREEE BTS2 L 2R T,
Run-F7-10 1 > ¥ K% K44-1~41-5{Z, Run-F7-2001 > # K% K45 -1~45-6
IZRT, TOER, BAVWOETOZUMEBEEZEETS L, BZAVWEEMSEZ
NEZTDEWRUN-F7-20 5 78Run-F7-1£ 0 50CLHUEE<B-TBD, F 1Y
DALADETHOBBE L >TEHEENERL, T—IA#BEN3F N T ADEE
BEm<RokEEZLEND, ZOZ &R, BAVWTHORERIEF—icERd
% &, Run-F7-1T#8000kcal/mhd ¥ — 7 fEZR L, Run-F7-2T#12000kcal/
MhOE—FT@E2RLTWAZ EICL> THEMITENS,

T—IVIEDY O TREE

FTRUTLT=IVOENDEEDZ, 2N EOZERE (ZFOAS5HAmmOE X)
KEOARICEEL 27— VEEREASESNEOBRFROER S F R o AT —
WORBRNZBEML - L EORMANSBH Lz, ZOBHTF—FIi. B4E05
BREOCETRLEF NI AT —IBELRLE (24-1~24-12 : Run-F7-1.
B425-1~25-12 : Run~-F7-2) ZHW/, Lo T, EHLAFEELIESL -8
ENETOEGERDEE L NS T EIChs, ZOBOF MUY AT — )L HREE
ICHEA L7z & WD IR, BRENOEE EFRNI0C/sech bThHar L
oo ZHUEREMANT MU T AT —NBERNIAZBEZREL TWBED, HX
BEDOLERRKETH>7-10C/secATORELRIIHABECLZHDTH S
EHIFITEBH I EICKD. L, BAVWFOF M) T ABRENREF TR L=
CEREKBEEDNABELREESEBRMNALE., BEARELTEEI&I2LS
EEONBEELREBREANZDOTH 7D, HEF—H50HANTEET
Holz, )

ZKOIZRUN-F7-1. R7IZRun-F7-20RE EFHEH10C /secld £ &7z o F-RiED
BECERE, £/~ K46-1~46-2I1cRun-F7-1. F47-1~47-212Run-F7-2®
T=IER D ERELMBOREBEEEZRYT, Fic, K481ICRun-F7-1. X491ZRun-
F120 7= NIEROBEOHZRT. TNEDERMNS, HERE TS —ILIEND
HEICKERBEWSRN S ENDR o, £ FRUTAT—IIEF U
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5.3

(1)

LADRBRWEIES (0~%254) ANV ET 20 TR, REXEOEEEZRD,
RAVWBRTENICEE>TWBI Ebbho/z, 72X, BAWTHRIE - IVENE
mENTWRNZD, BTEBEOEVICE-S T, ZHIENERELZIILKF b
) AOREICEDIENRD OBENRKEL (F—IVEHOERHE FEENEN AN
EVY) . F48, H49% L 28BS, Run-F7-2053%E BREIOELR3H) ~
T RTBRERERSTVS, ZOZEE, TN ERVEEORIVESICHT
LREEN, T—IHEAERINDETORAVWGHICITH S, FT—NVERERS
NERBIEINSTWEND T EEZRL TN S,

T MU LOREERE SREERETE
T U LAORBEREZUTIORT 2RO LR TRD .

BARBEINESRDBHE
KS0IZRTETINICL =0, FEERE, RHARE, ZTEE. KEMER
B, EREERE. KEEOREEEMNSBELLZERL. F MU U LAORER
HEEREERD THDBLT P T LA Na,0) &iBEET b UL (Na,0,) D&
BREED6FH . 4BITHoEREL., TR TLAOREERICHEL TREE{LE
KDz, HBRERSLICRT. BEEL{LMH SROZBREFREIL, Run-F7-1TIdR
ZWEBRH120 81717 .0ke-Na/hrO ¥ — 7 EZ-R L, Run-F7-2 TR Z B

BWI6ARIZ. RAKT.8kgNa/hrOE— 7 fEZR LT,

BRBENSKD D HE

Fo2ICRT LI, HIfTHERXDOEFERELHOORARE (BEAERFRR
EBEtEHAZOS BT T7) MOHEBEINEBEREEZRD, TR TLOREICK
DIHBINIBREL. BREERYTHA2E/T M) TA (Na,0) ZiEE b U
7 Na,0O,) DERLEN6E] : 4BITHo7zEEKEL. F MU T LOREEEICH
B THEELERDZ, #ERERS3ICRT. BREERE, SRDBEEE
&, Run-F7-1TI3R A WBHIER245#12#6.5kg-Na/ hrO E— 7 {EZ R L,
Run-F7-2TIXR A VBRI 7TH#IZ. BAKSke-Na/hro ¥ — 7 EzR LTz,

INS2EEDF M T LARERE RIS LZES. Run-F7-1, Run-F7-2&
HIZ, ERELTHEH—H LTV, 2L LU T—BULRWEREL T, BEEE
OEHICELT MU DL Na,0) EiBEE LT MU UL Na,0,) OERIN6E] : 4
FERELTWARIENEZ OGNS, ZHid. BFELRLLVDEHLU-BREEEX
DOBIBRESIVERUAREEEDIZDIN, CORTEICIDIZEEZITRT
WrEHTHD, Lhrl., EBRBOY S IVOIHERENSIEEET MU 7L Na0)
OEREIEWTEILLETH o= EFTFZ SNV, £, BRERASIIEOERE
MAREFND, BENRKEL ARSI EITMA. FRAT-1EBNEEEHN OREZH
WTWBZ LI TBATHBEL TSI ENEZONS, Lo T, REEEIIE
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RBRELRANEROEZDOPEREREREL TND LT NS,

54 IT7OVIVBECL{LERR

IT7aYV)VBER. Run-F7-1, Run-F7-2 CHEREEOEREZR=L. A TI10
~40g-Na/mOEZERL T3, ZOEMSREREDERES—KTEHDER
2 TW5, #ERENIM/mMInTH o7 ERET A&, BEEEDMITF U LK
BTI7OYVILELTO.6~1kgBHEL TWET &I/ s,

B AR DALMY, EBRBICERIR L - #EBY OLESEEN S, Run-
F7-1, Run-F7-2 & B I Na,0) XERTH - 27208, HEBRYEBH TIL6E
B{t4 (NayO,) &/KEE LY (NaOH) OBISHETEMICH o 7=, ERBOBELN S
. BEVLWEREYOREICE > THEY2ENEDNTNA LS ICEZ o/,
N, REHROEVNFEHID DBEIENEBINDTNEND T ETHETE 5,
KEEEMDERIZ DOV T, BRI K> THE I NS EEFOE/ITEZBDOTH
BN, Run-F7-20 5 /KEYDOEISHRKEN - EEAL. ERBOBENE,M
SO TH3., HEERENIM/MInT—ETh-oEREL. EEWMASY Y b
WNEEROLOD EHE S 7 FNEEROLODDEL D, FRAT-1EEBNTHEZN
RS EIIRUN-F7-1THI16mol, Run-F7-2CH30molTH 5, ) Zo0 &, T
TN TNOSIHREL D, BT ST OVILAKEY O 1KY
STWEZEOHEATHH S,
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BOE M

o

S EHAKITHBITS 0.0lton/hr A—F O/NEEF MU T ARA VRO S FEEEL
R MOBRSEERRRTAZE, BLUF NI AT-NVORREIEE &R 510
BTAZEZ2EMIC. AEEF M) Y LARZAVWRERERR (SAPFIRE) O/NBIERRE
22 (FRAT-1) 2EHALTER Run-F7-1B8XURun-F7-2) #%EEL 7=,

EBRTIZ. BEORZBHEZITN (EEFH1000mm, HESmm) IZH507CHF R
7 L% 0.0lton/hr DB Z WER TR0, &2/ F A—% (Run-F7-1: 0.1m.
Run-F7-2:1.5m) &L TRAWERE, EREMHELANORES R, S8BT —Fh
5 0.01ton/hr #F—F DRZVWRIZBITA2ZTIMORSREE T NI AT—IVORER
B, BXUOFoREXEEEHSMIL. ROBRZR/.

(1)0.01ton/hr WA WEEOZTIEBEEIZ. BAVLSIN0.1mORUN-F7-108B&T
IFIRZAWEBHI33DEICK616TC, WA NETALMORUN-F7-20F & TidRA WV
BATAHI33 3 BICHIBTEC D, BMAVNEIICLARENDH T ENbho -,

(Q)ERBOBHEERENS, HEYOERIIEEREBIIH0.3mERD, FRUTAT—
NOWRVFEERNERADEREICEL ThbAEREVWTRLS., T MIITLAT-NDRE
BEINTIARANEZORERFAERFAFHTII/hESnENnS 2 &lbho i,

(3)F MU ABREEEIL. T-IERRZEAEETDLRN I ELHD, MERED
125kg~-Na/hrAd—# OE%ERL, BUEREHLZD OREEEIT16ke-Na/ mMhrBETH
B ENbNo I,

(4)7—VHEFEY (BREEERY) OILFERIS. ERBICERL ZHBYOLESTERN
5. MERESICBAMPIZENTH S0, BRYERBEH TI1EE ) & KBt oR
EMETHEmMICH ST ENbhoiz, Iad. 7OV IVEBER., Run-F7-1. Run-F7-
O TRIBEOERZERL. BATI0~40g-Na/mTH o7, TDEREN S REL RIS

M) AMBETITOYUNELTO.6~1kgiFEL TWEI Edbho iz,

2B, Run-F7)—Xid, TR TLRAWRZNT A—F (0.02ton/hr,

0.005ton/hr) &¥ BRBEEESROMETHFETHD. INEORRESOR
Run-F73 U — XOFERARARICEL TR, U — R TRICERET 5FETH 5.
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EERDOER - EHFICHEZ> TR, SO MRETHEEEZIIUD, HEERTE G
OHAMERDR S ICBEERE. EFAEN R OmE—=FK, F—FEBHICY > T
BRERRE (BB BMAREXRE, BEFHIAFL ) EFEREBROISHHZTEN .,
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1 23 I DR EEAL BEX

2 7— ) DI 0 S BB

3 TV DIEA D EH BEN, TR
4 S BER AL BB

5 HAREZRL 2B

6 HEH ZRERAL BEN

7 23 A~ D EAFR SR
3 B, BR. KRBEL Lkt L
9 7OV IV OREZEL gy
10 SV R, T7 0L OISR L0
11 2V ORAE BEWE S




PNC TN9410 98-074

2 FRhUTLT—IVRABREERSE I T 2R

(1) BRRRE

#20.8% (F1H)
BI&ETHIN9.7% (9154918)

F7-1 F7-2
1) FRUTLBE  #9505C #9505°C
(2) F hUDLRA VAR R a7 Ah+7-N a5+
3 FRUYARAVEE 0.1m 1.5m
@ BAWFFUY LR w 4940g 4940g
(S%}iﬁf;;ﬁﬁjagaié%ﬁéif) 2573058 2493538
6 FHRAVRo=w o 11.8 kg/hr 11.9 kg/hr
REIRE RRBEE

$920.7% (W7HA)
BAETH19.7% (#91853#8)

(8) EREFHIBEEREIRE

Z DFEH DK EE
BE 12.7C
HXHBE 49.2%
HiXF B2 ¥EE 7130vol-ppm

F OO REE
BE 19.6C
HNBE 71.5%
HeehB 2 EE  16000vol-ppm

9 BIHRR

#13.0m> /min

#J3.0m>/min
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73 Run-F7-1 FEEBRHELEE

£ A H| B % N B
14F5115 =4 S TEINCE=D ohva
1485404 SHRERKRT
1424643 BRSO —)L#&T
15850743 LB (F—F N, EFAIURBE)
158F14453 AT 4 AREH A XIVRBEH AT DEX
15852043 FRUTLRE (NV61D) (B BAWER
155294 STEABRNN—H A EiREEs
1583143 SHEESBIN-HAEREKRT
15853753 HEfEZ (DP60S) BAEEzRE

Trp10%E |15BE395  (BHESENIN—H X ERERRA

2R17H  |15K5414> SHEABHIN—H A EREKRT
15K3455705F 1B EREE HABREAHR RAWKT
158535 |/ ANREEH 2 5500y RL/min EE
16K50753 JANREHTZ 0—-110y ML/ min~"EE
168214y AAG TV TRT EBRKT
1682743 EBREFT— FHESR
1788205 F— & & Lk
1785305 FT—&FINEk (STREIRE) Bk
1785385 BBRATND 2 HABHERLE
23W§2443 R SR

2R18H

9KF007>

T& I (SRR KT
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£ A H| B A N A
1385205 KR baHhYE
1385505 BIBBE/X PO T
1355543 KB (F—F &, EFFINERLS)
1485034y AT 4 ZABREH R~ ) ANREHAWOEZ
14850545 FhRUDTAF (NVelD) (B WA WA
1485094  |CO01Hi B IHER ] |
14851453 SERBHN—H A EFERLA
14851645 HERBEIN—TAERERT

_ 14852453 SHEABHIN—TAEHERE"

YOO [am2en  |srmasn N AR T
14F5295353% |FHER# HAEEZAHA BAWKT
14853373 HAZT7 4 V& ZHB
1485344y BeSE. KEBRBEFORBRE
15850543 HAB T THT EBRIKRT
16850543 F— & W=
16853043 F—& [ (10%[RE) BEa
16854943 WE - BHFHEL - ER 70U EL
1705007 REBAT I D H B
18EE504 g BRKER
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5 Run-F72TL7 OV )V ks R

Sl 2, £ B NaOH.H,0O NaOH Na,CO4
BT IVA
RS 7 - £ e Tr. -
|T>7)N B :
S R ++++ Tr. Tr.
(JE) ++++; FEFIZZL  Tr; EEE

ANEAZEFTALIZTO-T Ry 7 ART, BERFICHEEEFEL TXRER 2
EWHLU . 2 TIVATRBMNRE L Thizies, BEZERELBXREHT 4L 7,




EMBEREC (Bf:sec) —

EAERIRE:C

—

6 7 b U T LEMEERAENEE (F7-1)

TE0017| TECO02%) TEC03%| TE004%| TEOOS5% TE006%
0° AR 30° AR 60° A 80° ARl 120° A@ | 150° AW
78.3(100) 97.4(99) 30(58) 73.4(97) 21.6(30) 27.9(35)
92.3 110.6 421 93.2 132.1 40.8
46(149) 53.1(160) | 98.3(231) | 69.6(169) | 96.8(203) | 97.7(257)
60.6 63.4 113.1 79.9 124.6 109.9
64.5(243) | 110.4(336) | 78.6{276) | 131.6(325) | 84.2(323) | 145.9(393)
78.4 121.4 89.3 147.3 96.9 158.3
86.8(376) | 178.9(534) | 219.6(556) | 103.2(394) [ 162.1(519) | 169.6(543)
99.9 206.2 230.3 113.7 177.2 180.8
156.6(713) | 204.5(749) | 141.5(673)
168.3 229.6 152.1
TEQ07%) TEQO8F| TE009%) TE0O010% TECG11%) TEO12%]
180° AM@ | 210° A@ | 240° /@ | 270° Al | 300° AF | 330° AR
40.4(87) | 40.8(87) 58.9(102) | 65.4(112) 49(104) 65.3(104)
53.4 54.1 73.5 78.4 59.4 85.6
83.8(248) 75(202) 62(195) 86.1(208) | 100(208) 110(2086)
110.4 96 75.1 99.8 118.4 122.3
125.6(366) | 168.4(341) | 153.4(313) | 151.6(341) | 160.4(330) | 75.6(268)
137.9 187.2 167.7 163.6 173.6 93.8
101.7(443) | 142.6(443) | 193.4(437) | 197.3(493) | 192.3(496) | 237.1(554)
114.2 163.6 219.2 217.1 206.6 249.7
181.4(696) | 142(581) | 158.3(582) | 209.1(680) | 172.5(725)
193.6 153.1 170.3 222.2 200.8
345.8(1588)| 170.5(696)
356.5 183.2

7L0-86 0T¥P6NL INd



EREEGREC (85M:sec) —

EAERIBEC

—

X7 F MU LA R E(F7-2)
TE001%) TE0025) TE0033) TE0047] TE0053 TE006%]
0° AE 30° AR 60° FH 90° HR 120° KA 150° Al
82(89) [105.7(103) | 199.3(211) | 85.6(125) | 108.6(172) | 150(209)
98.9 116.6 311.9 99.8 120.9 164.2
99.2(309) [117.4(311) | 121(309) | 67.2(175) | 102.8(312) | 151.3(329)
111 132.2 135.1 79 117.2 165.3
88.5(393) | 77.2(879) | 111.9(397) | 86.7(347) | 135.7(446) | 124(446)
103.8 94 126.8 98.4 148.9 142.6
102.7(497) | 119.2(513) | 170.5(590) | 104.6(476) | 108.6(497) | 149.6(576)
116.4 132.4 188.7 115.4 124.5 160.1
147.9(770) | 191.3(806) | 135.3(677) | 173.8(766)
226.8 201.7 146.6 184.5
TE007% TE008%] TE009%] | TE0010%) | TEO115l TEO125]
180° A | 210° H@ | 240° Af | 270° %@ | 300° KM | 330° H@
53.5(114) | 112.2(156) | 51.5(95) | 124.6(135) | 63(133) | 220.7(232)
84.6 132.3 85.5 136.1 74.3 233.2
97.6(293) | 77.6(279) | 88.8(270) | 107.9(279) [ 75.6(259) | 103.5(298)
117.9 88 100.2 118.4 95 118.5
127.2(412) | 102.1(402) | 80.8(354) | 121.6(395) | 170.3(390) | 79.8(378)
140.5 112.5 92.4 149.7 181.4 94.5
148.3(537) | 164.9(516) | 146.9(466) | 190.8(531) | 151(551) | 93.7(497)
162.8 179.2 160.4 206.2 166.7 105.5
145.8(652) | 173.1(656) | 181.9(640) | 224(716) | 279.4(792)
158.6 184.2 197.2 235.2 302.1
164.2(746) | 175.3(739) [ 262.1(776) | 266.1(905)
174.5 190 272.5 286.6
190.3(843) | 262.2(913)
200.6 274.3

7L0-86 OT¥ENL ONd
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