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IR B, A AR OFEE GREH T #OHE)
. " HE o RREE EW D ERC Wik and,
AT AT S AMH A LR x3.0 [k S, i oo tiog CER Jﬁti
HFE9 L EEE P TFIHIEIC & EFSEODRE (FHEH VT EF)
N7 IR BT 2 507 AFEERT 3 547 KERFEERT 3/ 4 FIF 7o FL
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1R BEAFHEEFO pH WHE L -BEO L 5 RILFHE Bl HEKFHEOpH HELEBEOL S E(LFERE ZNAVSEINIPN R
(NUREG/CR-5732, Table 3.6) (NUREG/CR-5732, Table 3.6) W £ 5.
Table 3.6 Distribution of jodine species for pH controlled above 7 Table 16 Distribution of jodine specics for pH controlied above 7 (ZIK“\‘—‘/*HJiifCE
Fraction of total iodinc in containment (%) Fraction of total iodine in containment (%) Lo)
Plant Accudent L(®) LD rm CH,I (g) Plant Acoudent L LD rm CH,I (g)
Grand Gulf TCy 0,08 o 9992 01 Grand Gull TCvy 005 0.0 992 0.001
TOUV ¢ 0.01 0.03 99.96 (L0003 TQUV v 0.0 003 99.96 0.0003
T X 0@ 003 2995 a%004 PoackBomom Ty 0 995 0004
TBA 0.21 0.03 99.76 04 Seq TBA 0.21 003 99.7%6 0.004
- i o T B 5 o T
B2k WAPFHESO pH FABLEELL2VEED L ) RILFRE ) . _ _ )
S L ?xl')kzl:;.iq--.g., IE’:u 13%-) S, 2R HAFERFOpH HEZEE L 2WHEO X 5 FLFWE
‘ e L (NUREG/CR-5732. Table 3.7)
Table 3.7 Distribution of iodine specics for uncontrolied pH
Tsble 3.7 Distribution of iodine specics for uncontrolled pH
Fraction of total jodine in coatainment (%)
Plant Accidont -l:(.l) L rom Cil (0 Fraction of total iodine in containment (%)
Plant Accident L (x) Lin ren Cill ()
Grand Gulf TCy 266 153 580 0z
TQUV v 6.6 183 751 0.06 Grand Gulf TCy %56 153 R0 02
Peach Botiom AE y 16 26 768 a0t TOQUV v 6b 183 75.1 06
T2y 109 18.0 TLO oo Peach Bottom AE y 16 216 768 0.01
TC2 ¥ 10.9 180 1.0 007
Sequoyah TBA 69.2 99 20.5 0.4
Surry TMLE' y 971 1.5 07 0.7
AB y 976 12 (T 06
ZDO X, EREKGFORESRMZEE LIS BIOFMOEA T IO & DT, EBREFMEFEORRESMEEZZE LS RIOFMOSHAIC

= NUREG/CR—5732 TRENHpH I N TV Surry ORI
RIZE D FOHFEREGENZ &, #T < T EORSFEE L EE L
T R MEGERET L L, Lo BANLEEL,
R.G.1.195 @ & 5 FED(FHEEOHFIEREG (B3 X)) ZHWD
NP DY

% 3 # NUREG-1465 & R.G. 1. 195 {23517 5 & 5 RO{LFHER OEEDS O#
NUREG-1465 R.G.1.195
ot 3 T S 4.85 % 91 %
E R E 0.15 % 4%
Rk X 5 # 95 % 5%

FHHRE X LT Surry O A
RICE S FOHFEEIEG NI & #0E< FE EORSFHESE LB L
T R R AR ET DL, LWV o mBEANLEERL,
R.G. 1. 195 O X 2 FDLFHEFEDFERE (B3 KW 2HWD
NP O

X, NUREG/CR—5732 T/REND pH

%5 3% NUREG-1465 & R.G. 1. 195|235 5 L 5 EO(LEHER OTFEERIE O H#k
NUREG-1465 R.G. 1,195
MR L 5> 4.85 % 91 %
AL O # 0.15 % 4%
Bk & o # 95 % 5%

591 & -79




{HFEF 3 51

FH9F FBEEAPFRFFHHEIZL FESLODRNE (WEXRVRH

SAKEFSMHE H#EFE r30

L

AR Bl EA R EROME GREHE#oHE)
- RREFLAZEASEONE (DFHOHR)
G RS, REAHOHE (EEAHEERL)

ZNRFHREF 2 54

HIEEF 3 5F

KEREFR I 4 54F

E=REH

2-5 RTFIFHBEMERSE~DER L - FOLFEDHRICH>WT

R FEAERARICBITAER YL S F0BAEFEIZSWTIE, B
kA FFhREERiTHEE (LLF INUPEC) 25, ) Ik e TE
A9 FEE NUREG-1465 @Y — A # — b % A=l tE S E i & o5
fiicBE+ 285 E) 2B\ T, CSE A6 EBRICES<@ENTEhTW
5, BT EEOEHICET EMELRLTICRT,

R IFEHESRICBTSER ) SFOREOEMZE (LI, EE L
SEOBEEEFELFRWA LU TOEATEZINDS,

dpir

=—d, - pft)

orl o WEEE Tt SRTE R R A R S ER L S5 BB b gim?]
A, © EfsERaellE)

ThEMR T LT, BREFERIZ, BA0, 1] TORTFFEAES

RICETSERI SFOREZAVWTBTOXICREND,
1 o))
A= Jlﬁgl 2itg d |

fi—ty

NUPEC & ETiL, Nuclear Technology “Removal of Iodine and

Particles by Sprays in the Containment Systems Experiment” ¢
B0l (CSE A6 EBE) L v, [ICSEA6 ERMOEEI vEOBET(LT
i3, FFZI0 9 CRELCug/m3 THho~t b oA, RER30 43 TL.995X
100 pg/m3 &5, | LT, HERURBRES ERICRATEZLET
L 5 RBOBREER. X107 [1/s]ZBEHLTWA,

THIFERINMO L S BOFEELEL, BHEHRATLAELT
WRWIREE T CoZEB2 BT s boThitFILbhd, 2
B, KEHSRP6.5.2 TRFETFHRAEBNOER L 5 #E51/200 (274
AETIRERL >FEOBENRAThAELTVS,

CSE A6 EBEEM O, RTFIFHEMERICHEL TH32RHESES,
M S h At EEOREL00 S0l BEICIETTARAE TIEB
RIEFHERIZIT—FETHY, RTFEHEBRANOERL S EZFD
KSR ERTROBREEFFEECE U TREERS Z L g T

VY2,

WE-2-6

R FERMERE~OCELL S F0IFBRIZONT

EREHFOBREHICEIHITIFMICBVT, RTFEHESA
B AaEERL S BOBRLF W, BEEBEA RFHEEHIF
Bt (LLF, INUPEC) &4 5, ) ok 28a [TERR9SE NUREG —1465
DY —AZ—hFRWEEEESERHEOFEICET 28EE)
EWT, CSE A6 EBCES<ENTREATWS, HECHEHIZETS
WMEALITFiIzFRT,

R EEMERN TORER L S FORFEFEEZ L. T35, BT
FEMERAICBITAxERL S FORE p OBEE{LIZLTOXT
FzEhs,

dp
—==—d
df A
2 : BT ARAEFSRNC BT SRR L IRORE (yem?)

Ad : BEEEEE (/s

ThEM LT, RTIFBEHESATOLER L > FOILEEE
LdiAwicBIT AR L o FBRBE po L BHnicBIT AR L
AREBE o 2FHWT, BETFoLs5ic®Ehs,

1

Lk

Py
Az = log,l 2y I

7p3s, NUPEC §45E T2, Nuclear Technology “Removal of Iodine
and Particles by Spray in the Containment Systems Experiments”
MFc#k (CSE A6 EBE) L b, [CSE A6 EBOERM S vRORBET
T, B0 5 CRELIC g/ Th-ol b OB, BR300 43 T1.995 X
0% ugm2i2d, 1 LLTEY, ZhoniEs ERIRATAZE
T, ikl S EOBRICEEED 0xX10-4 (1/s) ZHRHLTW3S,

ZHIRERIEO L S BOBERSE L, AT LA DS TV
RETCOEBEIERT -0 LELILNS, 4235, KESRP6.5.2 T
RRHFEAERNOITER L 5 BREN/200 (2725 F Tkl
LOFOBRERRAENRD E LTS,

SEIOHE - —ir  ADEE, TR L 9 FEHDF (BRRE) =200 |2
e Al il
Li=iem (MctiBiiass 5118 FfE) A

FRTFFEES IR L T S A E 2 2 i S = et
HEoZ00 50] BECETTIRAE CIIEALEREESIZIE—
ETHDIZ_LBbhoTEY, REFEMESRSAOTER L S RIZE
ORPHBERIMMOBREEEEICL CTRESLS,

~ [Late In—Vessel| DiHB#ET

IGap—Helease]

L a2 &£
EED

FRFFEREMERE~DOTHEN LS FOLFBRIZONT

ERHEWFOBRGEHICELIEEZ FMicE T, EFFEHESRA
Bt sxmt L s F0BREFICoWT, BAEAEFHEEHI
Pt (LIF, NUPEC &4 5,) ICk et IERK 9 fEHEE NUREG — 1465
DY —RE— LRSS E R EOFFMEICET 2 REE) I
BWT, CSE A6 ERICES{ENTRINATVWS, EOBEHIZETS
MEALIFizFRT,

R FEfERNTOTRR L S BOLEFEEL 4 LT5 L, RT
FHEMERNICBIT TR L I RORE p OREEILTOXT
F«ahd,

dp_ .

ar
o BT PEERNCET S TE L 9 ROBE (4e’)
Ad : BESEEEE (1/s)

IhER LT, RTAFEMESNTOILER L > ROLEEHEE
L oiEEES £ Eiiﬁi:\‘éfu#ﬁ;ﬁ#ﬁﬁpn EREH i:ﬁﬁ%’nﬁ#f{:’t
LORBEp . ZHWT, UFOLSiIcREhS,

lcg;[ﬂ
o)

3

d__ﬁ_%

7e#5, NUPEC ##5 & TiZ, Nuclear Technology “Removal of Iodine

and Particles by Spray in the Contaimment Systems Experiments”

DFCH (CSE A6 EB) L v, [CSE A6 EBOERI vEOREL(LT

X, FFR0 S TRE 10°ug/n* THo b, K 30 457T 1.995X

10pg/w 45, ThELERCRATEZ LT, AR E>FOH
FRICEHE 9.0X10-* (1/s)ZBHL TS,

THRERTNO L S BOBEREEL, AT LA BETH R
WETCOXBEHRBET LD LBZLENS, 728, KESRP6.5.2 T
RREFIFEMESAOTERE S RBED 1/200 (225 Tidxs
REIROBENRRATRDL LTS,

SEOEE L — 4 o ADEE, #ER L %D DF (R EE) =200
IZB#ET 28582, TGapRelease] ~ [Late In—Vessel| OFHA#E
TLEEA (MBS 11,8 B 725,

R FERIE R IR L T S A E R i & - it
HEOH 100 570 1 BECETTa8AE CIIEALETEENIZIZ
—ETHLHZ LBbhoTEY, RFFEMESAOLIRE L 5> #IT
EORBoHHERIMOBRLERE L CTHRESNS,

ol A et HRE
« DF=200 Lt/ 58F

ke

2 e

R

SWTIERLT

59— /£ -80




FH9F FBEEAPFRFFHHEIZL FESLODRNE (WEXRVRH

{HFEF 3 51

SAKEFSMHE H#EFE r30

F \'-?
#E : DRRERT IIRRRNEOHE
B ICRRE, REAHOHE

(EE

D BRGE., A SULER OME GREFHOHE)

.F-r-'i....

.H /-"lj_Ll

HEo e HER L)

ZNRFHREF 2 5F

HIEEF 3 5

KEREFRI /4 54F

E=REH

%:T.E?wﬁﬁﬁﬁﬁxwﬁﬁLﬁ#mﬁﬁﬁ%mmmnﬂ_
CERCLvBoht-$imog A Es

Cit, BALFRLLT
(9.0X107%[1/s]) #RFLLTEHL, =&, BELHI- L5 LBOF

(BrEZh$) #200 & L1
CSE A6 EBROIEMIZARONuclear Technology DFRICIZIVT
BNWL-1244 Hi5|HahTWH, &5 & LT, BNWL-1244 ORI
BEHESBNICEIT 28R L 5> RREORME(LEE2-5-1 17T,
f2E5, CSE A6 EBICBITAER Y > F0MREIXI X105, g¢/m® &
roTEh, &2 BFicBWTRAHEEMESRSIHTI R ERS
HEYL HOFEOBRE LR L10°H—:

¥ — b fp o TIVE

BNML-1I44

X

CSE A6 FEBOEHIZAEDNuclear Technology DEFILIZE
BNWL- 1244 B5|HchTWwWa, % L LT, BNWL-1244 C#ORTIF
BERA TRk L 5 FoRME(LERICFRT,
CaE L S EOTNMBEIZI  peg/milioTED,
Eff 3 BFORFIFEMESR I CEETS

= 5,

= b

#23 ; BVKL-1244,

2T, ZZTRAEMICESRNOB REERELER L TV 5,

“Removal of lodime and Farticles from Containment Atmospheres by

Sprays=Containment Systems Experiment Interim Beport”™

¥ 5 ROBRE L FRETH

ST

=R

HoRERTE, AT
AT Lo DR S AT O AT S

Lo §ENe &

¥,

LTFAS N (kall} RS TU S 2E,
A LA NI

il R

- e
o ;;:} Typp = 12 min
Fe e
%f%f:f ELEMENTAL IDDINE - RUN A
e e FROP SIIE: TE10 u MMD
i i FLOW RATE: 43 gpa
: s TEWPERAT URE ¢ pig 3
i R PRESSURE : 44 psta
TR SPRAY ADODCTINE: 3000 ppm RORON
o % w\:;.tg NadH - pH 9.5
12 = 1.9 PR I -
R S i | W 30 47 : §9 2.0 X104 pgim?
= [ A
= L
=
= -
=
=
= T
= G
- LI .
= I = vo-w-»::%o
= = : e
n = 1 T = 540 min ";" -"&-M;&
5 F I/ ot
&
e h-{}—___i___q
=
i = oo =]
= 1: T THiRD sFRAY [0
DL T - Pl {RECIRC ) Fiai
E b i ~ I
- £ YL SECOND i
B o ] SPRAY -
L B B ?x:.?m*a::
[ F Y i L
b s ] e
- b S o
= e e
sol Y B Y 5 i T NI WP [ | 1 |
n £0 100 150 Al 1550 1600 1680
TIME. min
FIGURE ©. Concentration of Elemental lodine in ihe Main Roeom,
Bun Ab
[ 2-5-1 E-HFREAESRMICEIT S| L 5 Rl E ol

HAE : BNUL-1244, “Removal of lodine and PARTICLES from Conteinment Atmospheres by
Sprays—Containment Systems Exporiment Interim Report”

59-0-7f 2-5-2

=
re

rl|||1l| T lllllllF

tg, GAS PHASD CONCEMTRATION, ngnJ
-
o
[

=
s

T I|IIII|'

FIGURE 5.

ENWL-1244
Bl 0 &7 : 10° pg/m®
trz - 12 min
DROP S[ZE:- 1210 u NAD
FLON RATE: 48 gpn
TEMPERATURE : FL5 9F
PRES SURE 44 psia

SPRAY ADDTTIVE:

3-0']'3 ppiv BORDN
WaQH - pH 8.5

| 30 5

: 1,996 10°

pogim®

THI®D SPRAY
{RECIRC.)

Concentration of Elecmantal Isdine in the Main Room,

Fun

aAB

150

o 14660

TIRE, mim

1600

£oT, ZZTRARMICEFLNMOBREFELLBERL TV D,

CSE A6 EROEMIIATE O Nuclear Technology MEILIZEBLT
BNWL- 1244 #5|HEhTwWa, 25 L LT, BNWL-1244 B#RORTFIF

BESEATRR L O RORHRELE RIZTRT,

ZOPTERRL IROMMBEIL 10u g/’ LAR->TEY, Kl
3, 4 RO TIFBHFRICFET S L IRORELFRETHS,

B2E
BNWL-1244

"Removal of Iadine and Particles frem Containment Atmospheres

by Sprays—Containment Systems Experiment Interim Report”

o RERTE, AT LS ENEE LTI a0l (NaQH) SfviGERTILGE, TEEE
B =71+ FESMOBEOHEY My Ty a6, =27 b1 oot ian,
BHWL-1244
/ a0 57 ¢ 10° g/’
0°

= l]” = T2 min

L E:EHEHT&L IDDINE - AUN AB

& TENPERATURE : 255 °F

PRESSURE : &0 psia

-
=
E

(=]

€y+ GAS PHASE CONCENTRAT L0, pgind
o

r4|||||| ! IF|FIH|

SPRAY ADDITIVE:

pE
3000 ppm AORON
pH 9.5

HalQH -

% Erfl 30 45 - 1995 % 10" g/’

260 f
:.;‘.i_.

Tz

= 540 min

THIRD SPRAY

ot — [RECIRC.)
: 1 SECORD
B ] SPhAY
00 L] DR L s %
- d
o o
18! L | | SRR ROt | . 5
T L]
'] 50 180 200 1550 1600 1650
TIME, min
FIGURE 8. Concentration of Elemental Todine in the Main Room,
Fun A6

59-1# /281




BEEFISFE SAEESESHE H#EE 3.0

FH9F FBEEAPFRFFHHEIZL FESLODRNE (WEXRVRH

BHF:
==

AR o BN, AU R OMGE (EREHTEHOE)
RO 5 T SIS RCEAE OME (GO 7 & OHEE)
REE, WA ONE (REMRHERL)

ZNRFHREF 2 54

HFEER 3 547

KEREEH 3 /454

E=REH

(235)
CSE EB @RIz W T

CSE EB L AHII<FMTHREL TWAEM I —F A [ KW
LOCA+HPCS R+ {EEECCS %M+ £7imMB HhERMER) I2BiT5
MAAP TR RIC L DR TFIFEMESRAOREEZ Rl THET DS, %
=, CSE EBOFEBMERZEL (27T,

7t35, NUPEC EEBICBWTIE, A7 LA R ESh OO
FORBECESZARLFEEEZRELTHY, EBRAZLIIR
FhHREEHR2 BFEOEE—F 2 AT 2MAP FIFERICL &
HhiRTFERERANORE B hRES

—z 4 £
oD,

1 CSE BERSE L& 2 BEoEFOR

CSE JERED Run Mo
| 2 Hedr
A-panE A-G -1
i A BEE+EE
HME B+ ks i ik
[+ %3
EMEEY =
¥a0.20 U o o a1
(Pl
TmEAm
¥ ¥ 120 120 ¥3 120 F17e
(T}
ko
AT A i gl 2. (kL SoRiiE
TR TR

P RENi1Tiord, A K Foaten, J.0 WeCorenck and [LF. Colemnn,  “Removml of Todine snd

Particles by Sprays in the Containment Systems Esperiment”™ , Kurl, Techral., Vol 10,
gBa-hl1a, 1871

(2] R K Hillised, LoF. Colemn, CE Linderoth, ] 0 HeCorwack and & K Postms,  “Resuval of

Ioding and Particles from Contalmment Atmecpheres by Sprars- Contaioment Sysvon

[BRRL-1244,

Experisent Interim Hoport® 1570

£33 BE Nilliard and L. F. Colemmn,  “Natural Transpori Effecis oo Fission Product Behavios
EMRL-14537. 1970
[1] B Sssh o R L 1 W o o b A S 3 i I TP i TR O BRI 1

Lk,

in the Containsent Syatems Experiment” ,

[2] Wi Rtk 0 S I ol S — A ot TOCREMY LOCA--HPCS Sk + #LHE BOcs
S+ kb DR ) e, FOE L S @R S bl (RaE) @
]

FIGTEL 3

Scbamatic Dhagram of Cestaimmant &rrangemnsm
Ussd iw CH 1

d is CHL Ngany Tadi
L L

BFHL THN, BUIE G 7. S Dw

NN IS ol Y WELL &L % E%0 1 FRahte’. MIDDLE FOOM © ) Sw".  LIWER MM ; ) | s

[E 1 csE SRS (2T Lo R

(Ff)
CSE EBOEAMEIZ YW T

CSE EBOSEE - ARERISFOERICSOVWTEL Rics o

D

£/, NUPEC OBEEBI B TIE, RF LA kBENER 3808
Mokl >RBEA L _BRLEFEEEZREL T DD, AT LK
I LAV REZ~0lhidly, Zhid, OV AES0EhicES L
SEOILFRELEH L TS Lo ERTFHERVEWVWEEZS,

HlE CSE SR LPRER 2 SR

CSE B Run Mo R 3 545
At f3) 13 A5 (8] A-11 H AT AT 32
FERAE ER+R Gk [El# [EF=
FHEEER
: #0.20 #10. 22 #r0.24 #10.335%¢
(MPa)
d ko : : :
S #9120 #1120 #1120 # 138* 4
)
0
(TR L 5 R
A7 A e ri—fh * 721 r
' o . THARTE
TR B

“Removal of iodine and particles by sprays in the containment

Bucl. Technol. Yol 100 ppd&0-519, 1971

(1R K. Hilliard et.al,
zystems experiment” |

()R K. Hilliard et.al, “Removel of iodine and particles from containment atmospheries
by sprays” , BNBL-1244

(3R K. Hilliard and L. F. Coleman, “Natural transport effecls on fission product behavior
in the containment systems experiment” , BNWL-1457

#1 ; B ERCEHIZEE | BB oA L SRS 0O R iR
£ 5 RREOCEERTHE,

: e E R ERRE A o — o o R ORI

e R BRIk o — e R

® 2
*3

(i)
CSE EBo@EAMEIZ YW T

CSE EBORMHL KR 3,
B,

AEMORBIISVWTE | FicEld

F/=, NUPEC O@EEBIZBWTIZ, A7 LA AKBEMESh5HT08
Mor>FREZRICABRLFEEELRELTWARED, A7 LAk
2 L ARBAEBRNEZE~OBhiZ v, Zhiz, BRERHEZDR
itk 3L 9 ROEFREZER L TVWAZ L BERFAZEDY H#u
LB,

H1FE CSEEBSHL LML, 4 5ot

CSE 56 Run No. B 34 B
A-Gn A5E A-l1® BRI
FEEHA e ek ik [ [f#E
FHSES | #2020 #1022 #1024 #1045
(MPal)
HECNRE | #9120 #1120 #1120 i 144
(]
AT Lo 2 o f e L el #h
ot (EREL S LT
AR TEE DR ER

(1R K Hilliard et.al, “Removal of indine and particles by sprays in the sontainment
ayatems experiment”, Muel Technol Vol 10 pp498-518, 1671

[2/R K Hilliard et.al, “Removal of indine and particles from containment atmospheriss
by sprays", BNWIL-1244

(3R K Hilliard and L F Calaman, "Natural transpert effects on fizsion product behavior
in the ecmtainment systems experiment”, BWNWL-1457

# 1 BEACEEREOEHIZAH L EIE @A L SRS A RN
LagmmomEs v ons,

: T RS RN R 2 — & 2 ORENTE

* W e IR AR RS R 2 — fr o 2 OREHTE

%2
*3

- )RR S

+ T
e

S TE#LTWS
B, JAIRERSFHEIC
IWTE#LTWaS,

-BLEREAEE
1Bz LTEY,
MRS Ths &
FRLTWS,

fERI AT I X D&

RO R

A )EERLT

WA,

591 /£ 82




FH9F FBEEAPFRFFHHEIZL FESLODRNE (WEXRVRH

{HFEF 3 51

SAEBEESME HEFE r3.0

==

Al A SUIER OME GREHEOHE)

RF ;
A lER LIIRRNEOHEE (i Srtoid)

HRE, RWAaTFOME (REMEHERL)

HZNRFHREF 2 54

HIEEF 3 5

KEREFR 3 4 54F

E=REH

CSE £B TAT LA Z2ERHLEVAS EUA-LL 0BT 58ERL S
EORTFEAERSASREORME(L2H2 (oRT,

I OLE (27 LA REROBRE) 22w TiE, A6 OBRELK
RhEBERIBHOLT, MHRELVEID o1 LLHETLE®, IC
EHEChICREEZLE (v b4 7) BRHLHNS,

BENWL-1457

o It -
EALD s el
ELENENTAG Ty
. 1J0TE 1=
= gl Lot sl
[ ol e -
s ol
o I
: il kst RO
= W I =" VG OF LT LOCATHONS 1 be
=
E I
= '
= 3
3 | .
. F
- i
A
- Irr;‘-.._‘_ DO 0
i-? = —— T —
Ih BOTOM BO0m
3
"
e
] [ | 12 L] = M
t W 1

FIGURE B-6.
Concentration of Elemental
Iodina in Cas Space, Run A-11

FIGURE B-5.
Concentraticn of Elemental
Iodine in Gas Space, Run A-5

B2 CSEA-BRISA-LI ER-LOHEME > W
TR - 55 sy R ) AT R O B R T

BRILHEOLZDr—A (A-5,A-11) OEBNTHBRES L FIoR
7.
FMOmLHFI-OVTIE, AFL15H0 (A6 OIS LREEITRE
HHRie, HBELD/200 L HETFLAEEICIEEILES
hicieazZ e (v bA7) B@BEHLNRS,

= -

g~ fi—y

25 "‘
1 — UM 8-11
[LEMENTAL ELEMEMTAL
bl [ Lal=l
_; " ,-'IH:”““M s f g * 13 8 5 min
h - - i
: = MM MO
g K {7 LOCATHDNS)
z WAL ROOM = i
W | MG OF I LOCATINS ¢ 18 F
ﬁ b ]
o =]
g )
] z :
= 2 g e lin
R = s1p® 18
_E WL 5 T --; ol B
- *
= - oy .
-J. F,?"-.s\ ] i & 1
gy Lf\n-.:_-.._ Mo ROOM ¥ | 'l. P
L T N e vivapngsl, L T W 11 BELE RO A
-------- h el
I BRI ACOR < : \ o A
L & b i & -
o o
i BOTTOM BOOR,_ _ —
e if Ay ;
1] 4 L] n 1 m o -] £ E 12 L& ] - ]
I, A I, hr

FIGURE B-6.
Concentration of Elemental
lodine in Gas Space, Run A-11

FIGURE B-5,
Concentration of Elemental
Iodine in Gas Space, Run A-5

28 CSE ST S Sl s

AR A5 L8 A-1L %
] 12 5 13. 545 16 4
s B e )
: 540 57 (9 B¥IE) * o7 18 B5E
{4 = = AAf)
Mo bFTHE ]
ik — (ERfL) 34 Wl 53 W
{3 )

4 AT LA BRTEAEROE

BRIEFOLO—A (A5, A-11) OFERAGSHERBE Y LITFIOR
‘-?_D
TMOLHFIZOVWTIE, A7 L1 H0 (A-6) ORESLRELF|EIR
oy, £, MEEBE LD 1/200 M EET LASIZIEESES
Mhchdz e (v bA7) BEDHLENS,

i
BLN A3 ! RN A-11
AEMERTAL ELEMENTAL
100 1 1004 HE
1, "B izlimn
i 1o 1, 716 d Smin
- 17
WAIN REOM
(17 ICATIOR S

2 I ROOM
b | ANE OF 12 LOCATIENS £ 1

2
| \\‘ti:\/

El]' GAS PIASE COMCENTRAT 10N uyl'lh!

E-. A5 PHASE CORCERTRATI(N, ugﬂ'll

o 8 MIDDE ROOM
| e 5
if e . —d -
i BOTTOM ROOW =
_JL . I “ et .f 4
i T TTT o T —
i L TS e ann R
P4 1 2 B B oM E 4 B 12 16 B % 8
L b Lt

FICURE B-=&.
Concentration of Elemental
Iodine in Gas Space, Run A-1l

FICURE B-5.
Concentracion of Elemental
Iodine in Gas Space, Run A-5

#2% CSEEMizhi) 5 HhEOSEEMY

A-fi A-RE A-119
FEY 12 4 1354t 16 43
# e bATE 540 4y (9 BER) *4 22 B i 18 B5E
[ / 2+ Al)
Ho bAdTE — (RB#a L) 3d AE 33 e
(A

* 4 AT LA BiThh i ol

Aol A7 o
Rl ES

FIZFC#E

591 /£ 83




FH9F FBEEAPFRFFHHEIZL FESLODRNE (WEXRVRH

{AFEEFT 3 FiF

SAEBEESME HEFE r3.0

f i S
ik 4

r

i

: SR X AR B g

D BRGE., A SULER OME GREFHOHE)

I iCERE, REAFOME (EEHERL)

(FR#l A et OFR)

ZNRFHREF 2 54

HIEEF 3 5F

KEREFR I 4 54F

E=REH

WERTEEEL-, REL2E &

Iz, #EAF4 FiowT, “hitv, Ao A 7EOEEEEIIOV H

M oOTEE OB L LT,

~OFRFRL 5 BORMBE IR L TREIN S VWD, RITOFM

RUEIZRY L E 2D

Wik BMERTRCTE

A i I MR

HHOILEORENME LT, BEMRFEEB L, 2 E 3 &
2, #REH4 RioTFT, Zhiv, vy bAT7EROLEREIZE®H
BENA~OEHRER L > FORHBIES IR L TREN N SWVWED, RIT
OFERERREYNLELD,

H3F% BAERTRH
cA— 2R

LR T

12 57

(2L REE 9E-4 =7 1)

SR
4

A%

S
(I

12 5
(EEEE 9E4 s

Rl

40 ]

e LR . ; 3
(A5 SRRl B 00 04 BYE (38

5
(1 = b2 7 DF=200 4&)

FAL) CdEE R

40 b i}
(A-GRESRE RO 346 (8
EAL) IEEERRE

S E

al -
(# w k&7 DF=200 {&) =

WaFk RS

FiE MERITGE

A i WA

~— A 165 EEE R

L adgo oy A~0FRHES
[l rine b U HD

B - Ao w T abg

3. TE-4
(1.03) *

3. BE-4
(1.00) *

b

S ETOITHER
L }:.l a

SEIOFFMTIE, CSE EBIZIIT 5 EBRMKEE30
FaZEnBEE Y PhLEHT-EBERIERESERLTY CSE
FBEICH\VVT, DF=200 (o T S E TORxFER L 5 ROBEML H
HEALEREROEESOREFLTICFT

CV ROBARKEEREZRELBILE LTWHA-6 ABIZOWTI,
AT LA HILETAT LA iIctaBEBELA LSS, THBE

2%t LCDF=200 (Ci#THF COMEZ I, REDFMIcERA LTS8

[ e ——

=i

RILBOLOEZ LY L KEL, BREDRIIKREL 2D,
£, A7 LA 2 ievEBBOREEL LT, RIE<CSE Mgy

(A-5, A-11 3B #EICBRULFEREZHWEESIZBWTIE, Aibd
OEBY, IO REERIIRROFMICERAL TS BHREEE
& 1038 MEAEV, 261, A5 BBRRUA-L SBOOVAO L 5%
HERETLTW2Y, LEMRaT,

DF=200 E C—EDBRILFLELAVS - LITEERVWLEZLS,
2k, RICA-5 REBRRUN-11 AR 5 LS fEMA O R OA-11 HER
MERNLE LSS e SV T L FEOCY H~DiH
B&lcowWTEHLEEREZHED RIRT, PRI RicT™T
LB, thoRBRENCEBONIBARALFTEXHWVWTLERKDOAE

ARERPOBONIERIEFRLE~TERITNSVWEFTLS,

8 EE {XDF=200 f1if % CTHL#E

L5 HROE R R
HEIE Bl i B
)
Fo R s I 0 e A 1 L o o e

a TE4
(1.03) s

a3 GE-4
(1.00)

SEIOFFM TiE, CSE EBRICIHIT A2 EBRBMGE 30 9F ToxHk
LOEORERIHORO-BRICEREERALTWS, ZZ T, CSE
EBIZB\WT, DF=200 2@ T 2R £ ToxRik L 5 FoREMA H
HEREEEP RO EHESOEEALITIoRT,

BEERNOBREFRPRELLBRE LTS A6 HABiZo
WTiE, A7 LA ERAZLETATLAICLABEDERSS D,
IR IC % LT DF=200 (Z#T 5 COEE 3, BoFMmicER
LTWHEHALRFEOAOEZ LY b RkEL, BEDHRIKREL S,

Fh, A7 ENVWEBORRL LT, RUEL CSE mEBER
(A-5, A-11 3B 2 ECBALEEREAVWEESICB VTR, finko
LY, Mo ARSERBOFMICER LTS BRILEE L
KERBWIRY, E6I2, A5 RBEUA1 ABOBEHERAO
L IOWBEIZDF=200 fHEF CHFEEZIET LTz, Lo
T.DF=200 ¥ T—EOBARILEREAVI Z LIZMEALWEE LD,
228, RIZA-5 BREEUA-1 HEBRO 5 LEMEEBOE O A-11 K
BOZKRENLHONAEMEMNM 16 SE2HWTLE S BoEHESRA
~OHHEBISIZOWTEHLEEESE S RICTT, FMERIIES
RICTTEY, thoFBERHL/FOASBREEEE AT LR
D A6 RBEENOCBONIEBAREFTRLEATERITINIEVWES
25,

RS B
= e el

L TwaE,

59— /£ -84



HREFIEFE SAREESHE HEF

r3.0

RF

fr i
=

Al A SUIER OME GREHEOHE)

RO E T LT EOMHE GRS oHE)

B s Lo d gt s iy B A G g
H50E EEESETFATEE L Y E B BORE (ERIEL) BT iCiEE, REAHOHE (EESHESRL)
TRFHEEFR 2 BF HRER 3 517 KEEEFR3 4 EF ERER
B5% AMLAELER S BE0L 3 E0 O A-DKIEBIE 5% ARLEFLERALAHEO L) BOBNMERA~OLRE
P2 | mEmiQ | sEmno B BRI BT P epap
SEERY () 124 Ak 16 7% 5 i (2180) 125 A& 16 7" AR
S b (E=00 SR ml 40 By e e mis Sl (DF200 f&l = 40 BRA Gk 5 £ '_' NIRRT NLE
£ 5D O A D # 3. 6E-04 #3 3. TE-04 ¥ 3. TE-04 HiER) &R
P — R A B 100 1.03 1.0 *ImOMMER | 93 6E-04 R ¥ 3 TE
1 A-LL BB L U RE L il At~ i R B
IS HMMORRICRRE RIALTEE L2l B — Ao E L. 00 1,03 1. 04
o

CSE EE BT afkF L)z SFoEEMBIZONTE2 IIF
4+, CSE ER X &)2 BFokEOHEIIERRE - THY, CSE X
BTCHOh RS EELRAVWAZ LR TEALELZLNS

(R ()

TR mt)

R e 0 O
L 32 e O

7=, BALERIIFMETIEROEEEHEH - AEEOLTHLIE
REHOEELZT T, LREWBKZWIZIFEREFRIREL LD

2T, CSE OREERLEPRBERN I SFOLEREMHIC >V THES
FIZTT, $6 Floast B0, CSE RBERLAREN 3 SFIXHE
LOUFREHLR->TED, CSE ORRTELh L EEEIHRE

A3 8FICERRETHS

g
= ]

HoFk CSERELNBEEFISFOHERmMBEOHE

CSE st (L5 AR 3 547
{FE im=) # 60O 4 65, 500
F il (m?) #1 570 #3 69, D00
FERmfm ') 4 U. Y AL 05
(%) CSE HEBER
TABLE 1
Physical Conditions Common to All Spray Experiments
Volume sbove deck including drywell | 21 005 ft* 505 m”
Surface area above deck inoluding
drywall B 140 n* 589 m"”
Burface area/volume 0.293/ft | 0.958/m
Cross-gsection arez, main vessel 490 ft* 45.5 m*
Cross-gection area, drywell o5 ft* 8.8 m*
Volume, middle room 2 088 fi* 59 m”
Suriace arca, middle roam 1363 fit* 127 m?
Volume, lower room a3 384 nt? a6 m?
Surface oreq, lower room 2 0BT Nt* 191 m*
Total volume of all rooms 26 477 ft° 751 m?
Total surface area, all roome 0 560 ft* 888 m*
Drop Iall height to deck 33.8 ft 10.3 m
Drop fall height to drywaell bottom 60.5 ft 1.4 m
Burface coating All lnlerlor surfaces coated with
phenolic paint®
Thermal Insulalion All exlerior surfaces covered with
1-in, Fiberglas insulationl

*~Two coats Fhencline 302 over one coat Phenoline 300 primer,
The Carbaline Co., 5t. Louls, Migsourl.

bh = 0.027 Btu/h ft7) (* F/It) at 200°F, Type PF-615, Owens-
Corning iberglas Corp.
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#2 1 A5 BEBOS RIZSHE BALCEE LK
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FEHMOPEELPT T LEOMERKEZVIEVYBRAEFERIREZ 2D,
FIT, CSE ORBERLAHEI, 48 F0EAHICOVTESG
FIoTT, F6 BIoTFT LB, SE 0RBERLKEI, 45Fi
REnkEmMB L 2-TEY, CSE ORBTHONILEHE TR
3, 4BFICERTRETHS,

BoEk SEREBFAH3, 475FORRmEOLE
CSE BB F w3, 4851F
A (o) 7 600 ¥3 73,000
Tt (o) ¥ 570 7 71,000
AFREE ) $90.96 #71.01
(%) CSE REEfER
TABLE L
Physical Conditions Common to All Spray Experiments
Volume above deck including drywell | 21 005 £t s95 m®
Surface arez above deck including
dryweli & 140 ft2 560 m®
Burface arso/volume 0,883/t | 0,968/ m
Cross-section area, main vessel 480 rt® 456.5 m?
Cross-section area, drywell 93 ft¥ B.Bm’
Volume, middle room 2 089 e 59 m*
Burface area, middle room 1 363 ft° 127 m®
Volume, lower room 3 384 " €6 m*
Surfacs areg, lower roam o 057 fi* 191 m®
Total volume of all rooms 26 477 £i” T™1m?®
Total surface aree, all rooma D BBO it? 498 m?
Drop fall height to deck 23.8 ft 10.5 m
Drop fall helght to drywell boltom 50.5 £t 15.4 m
Surface costing All interior surfacss coated with
phenolic paint®
Thermal insulation All exterior surfaces covered with
1-in, Fiberglas insulation®

AThwwo coate Phonoline 202 sver one coat Phenoline 200 primer,
The Carboline Co., St. Louls, Missourl.

b = 0,027 Bto(h £17) (" F/Ot) at 200°F, Type PF-615, Uwens-
Corning Fiberglas Corp.
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so-called “quench® tempernture, Al lemperatures below this quench iemperature the kinetics of
gas phase reactions emong CO, COy, Hy, and HyO are too slow 1o maintzin chemical
equilibriem on useful time scales. In the sharp temperature drop created by the water pool, very
hot gases produced by the core debris are suddenly cooled to temperatures such that the gas
compaosition is effectively "frozen™ at the equilibdum composition for the "quench™ temperatore.,
Experimental evidence suggest that the "quench® temperature is 1300 w0 1000 K. The value of
the quench temperature was assumed 1o be uniformly distributed over this temperatare range for
the calculations done here.

{6) Solule bass. The mass of solules in water pools overlying core debris attacking concrele
has not been examined carefully in the experiments done (o date. 1L is assumed here that the
logarithm of the solute mass is uniformly distributed over the range of In{0.05 gikilogram
H,0) = -3.00 w0 In(100 g/kilogram H,0) = 4.61.

(7 Yolume Fraction Suspended Solids. The volume fraction of suspended solids in the water
pool will increase with time. Depending on the available facilities for replenishing the water,
this volume fraction could become quite large. Models available for this study are, however,
limited to volume fractions of 0.1, Consequently, the volume fraction of suspended solids is
taken to be vniformly distributed over the range of 0 to 0.1.

(8) Density of Suspended Solids. Amaong the materials that are expected to make up the
suspended solids are Ca(OH), (p = 2.2 glem™) or 5i0, (p = 2.2 gfem”) from the concrete and
Udyp = 10 glem?) or Zro, (p = 5.9 glem®) from the core debris or any of a variety of
aerosol materials, It is assumed here that the materal density of the suspended solids is
uniformly disiributed over the range of 2 to 6 gler®, The upper limit is chosen based on the
assumption that suspended U0, will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

(%) Surface Tension of Water. The surface tension of the water can be increased or decreased
by dissolved materials. The magnitude of the change is taken here 1o be So{w) where 5 is the
weight fraction of dissolved solids. The sign of the change is taken to be minus or plus
depending on whether a random varizble € is less than 0.5 or greater than or egual to 0.5.
Thus, the surface tension of the liquid is:

alw) (1-5) for e =< 0.5 }
a, = .
{c[w} (1+8) fore = 0.5

where o{w) is the surface wension of pure water.

[iff+-1 NUREG/CR-5901 ik

so-called “quench” temperature. At temperatures below this quench temperature the kinetics of
gis phase reaclions amoag OO, CO,, Hy, and HyO are too slow 1o maintain chemical
equilibrium on useful lime scales. In the sharp lemperature drop created by the water pool, very
hot gases produced by the core debris are suddenly cooled 1o temperatures such that the gas
composition is efMectively *frozen® at the equilibrium compaosition for the "quench® temperature.
Experimental evidence suggest that the "quench” temperatore is 1300 to 1000 K. The value of
the quench temperature was assumed to be uniformly distriboted over this temperature range for
the calculations done here.

(6) Solulg Mass. The mass of solutes in water pools overlying core debris amacking concrele
has not been examined carefully in the experiments done to dale. It is assumed here that the
logarithm of the solute mass is uniformly distribuled over the range of In(D.05 pikilogram
H,0) = 3.00 to In(100 grkilogram Hy0) = 4.61.

(7} ¥Yolume Fraction Suspended Solids, The volume fraction of suspended solids in the water
pool will increase with time, Depending on the available facilities for replenishing the water,
this volume fraction could become quite large. Models available for this sudy are, however,
limited to volume fractions of 0.1, Conscquently, the volume fraction of suspended solids is
taken to be uniformly distributed over the range of 0 10 0.1.

(%) Density_of Suspended Solids. Among the materials that are expected o make up the
suspended solids are Ca(OH), (p = 2.2 glem”) or §i0y (p = 2.2 plem”) from the concrete and
Udy(g = 10 glem®) or Zrd, (p =59 Eﬁ:m!] from the core debris or any of a vanety of
perosol materials. It is assumed here that the malerial densily of the suspended solids is
uniformly distributed over the range of 2 1o 6 glem®. The upper limit is chosen based on the
assumption that suspended U0y will hydrate, thus reducing its effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

) Surface Tension of Waler. The surface tension of the water can be increased or decreased
by dissolved materials. The magnitude of the change is taken here 1o be Sa{w) where § is the
weight fraction of dissolverd sollds. The sign of the change is wken w0 be minus or plus
depending on whether a random variable € is less than 0.5 or greater than or equal o 0.5,
Thus, the surface tension of the liguid is:

o(w) (1-5) for e <05
olw) (1+53) fore = 03

where o(w) is the surface tension of pure water,

(109 Mean Acrosol Particle Size. The mass mean particle size for aerosols produced during
meltfeoncrele interactions is known only for situations in which no water is present. There is

reason to believe smaller particles will be produced if a water pool is present, Examination of
zerosols produced during melt/concrele interactions shows that the primary particles are about
0.1 pm in diameter. Even with a waler pool present, smaller particles would not be expecicd.

(100 Mean Acrosol Pagicle Size. The mass mean particle size for asrosols produced during

melticoncrele interactions is known only for situations in which no water is pressnt. These is
reason 10 believe smaller particles will be produced if a water pool is present, Examination of
aerosols produced during melt/concrete internctions shows that the primary particles are about
0.1 um in diameter. Even with a water pool present, smaller particles would not be expecied.
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Consequently, the natural logarithm of the mean particle size is taken here lo be uniformly
distributed over the range from In (0.25 pm) = -1.39 to In (2.5 pm) = 0.92.

Consequently, the natural logarithm of the mean particle size is taken here to be wniformly
distributed over the range from In (0.25 pm) = -1.39 10 In (2.5 pm) = 0,92,

(11} Geometric Standard Deviation of the Particle Size Distribution. The aerosols produced
during core debris-conerete interzctions are assumed to have lognormal size distributions.
Experimentally determined geometric standard deviations for the distributions in cases with no
water present vary between 1.6 and 3.2, An argument can be made that the geometric standard
deviation is positively correlated with the mean size of the serosol, Proof of this cosrelation is
difficult to marshall because of the sparse data base. It can also be argued that smaller
geometric standard deviations will be produced in siluations with water present. It is unlikely
that data will ever be available o demonstrate this contention, The gpeometric standard deviation
of the size distribution is assumed 10 be uniformly distributed over the range of 1.610 3.2, Any
correlation of the peometric standard deviation with the mean size of the acrosol is neglected.

(12) Acrosol Materizl Density. Early in the course of core debris interactions with eonerete,
U0, with a solid density of around 10 g/em® is the predominant aerosol material. As the
interaction progresses, oxides of fron, mangancse and chromium with densities of about
5.5 glem? and condensed products of concrete decomposition such as Nay0, K,0, AlyOy $i0y,
and Cal) with densities of 1.3 to 4 glem® become the dominant acrosol species. Condensation
and reaction of water with the species may alier the apparent material densities.
Coagplomeration of aerosolized materials also complicates the prediction of the densities of
materials that make up the aerosol.  As a result the material density of the asrosol is considered
uncertain. The material density used in the caleulation of aerosol trapping is taken 1o be an
uncertain parameter uniformly distributed over the range of 1.5 to 10,0 gfc-m:‘.

Note that the mean aerosol paricle size predicted by the VANESA code [€] is cormelated with
the particle material density 1o the -1/3 power. This correlation of acrosol particle size with
particle matcrial density was taken to be to0 weak and insufficiently supporied by experimental
evidence to be considered in the uncertainty analyses done here.

(13) Initial Bubble Size, The initial bubble size is calculated from the Davidsoa-Schular
cquation:

0e
61" Fy
D. = £[;-] ;;_!- cr
where € is assumed to be vniformly distributed over the range of 1 10 1.54. The minimum
bubble size is limited by the Fritz formula to be:
D, = 0.0105 ¥(o, fe(p,-p 1"

where the contact angle is assumed to be uniformly distributed over the range of 20 to 1207,
The maximum bubble size is limiled by the Taylor instability model to be:

() pometoc Sk 1Al he Pardicle Sire Distribution. The acrosols produced
during core debris-concrete intermctions are assumed to have lognormal size distributions,
Experimentally determined geometric standard deviations for the distributions in cases with no
water present vary between 1.6 and 3.2. An argument can be made that the geometric standard
deviation is positively cormelated with the mean size of the aerosol. Proof of this correlation is
difficuly to marshall because of the sparse data base. It can also be arpoed that smaller
geometric standard deviations will be produced in situations with water presenl. 1 is unlikely
that data will ever be available to demonstrate this contention. The peometric standard deviation
of the size distribution (s assumed to be uniformly distribuled ever the range of 1.6t 3.2, Any
correlation of the geometnic standard deviation with the mean size of the aerosol is neglected.

(12) Acrosol Material Density. Early in the course of core debris interactions with concrete,
U0y with & solid density of around 10 g/ent’ is the predominant aerosol material. As the
imleraction progresses, oxides of iron, manganese and chromiuvm with densities of about
5.5 glem® and condensed products of concrete decomposition such 1s Nay0, Ky0, AlyD, 510,
and Ca0 with densities of 1.3 10 4 gfem” become the dominant acrosol species. Condensation
and reaction of waler with the species may alter the apparent material densities,
Coagglomeration of acrosolized materials also complicates the prediction of the densities of
materials that make up the acrosol. As a result the material density of the acrosol is considered
uncertain, ‘The material density used in the calculation of aerosol trapping is taken to be an
uncertaln parameter uniformly distributed over the range of 1.5 to 10,0 glem?’,

Mote that the mean aerosol particle size predicied by the VANESA code [6] is comelated with
the particle material density to the -1/3 power, This correlation of aerosol particle size with
particle material density was taken to be oo weak and insufficiently suppored by experimental
evidence to be considered in the uncertainty analyses done here.

(13) Initia) Bubble Size. The initial bubble size is calculaied from the Davidson-Schular
equation:

—_—

5]"’ F
a,ﬂ‘.'l

n,--[

where € is assumed to be uniformly distributed over the range of 1 to 1.54. The minimum
bubble size 5 mlied by the Frie formula o be:

D, = 0.0105 ¥lo, /e(p,~p

where the contact anghe is assumed 10 be uniformly distributed over the range of 2010 1207,
The maximum bubble size is limited by the Taylor instability model to be:
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L Aerosols in the RCS

021,

The experimenters conclude thar spherical particics of aroond 0.1 m 03 pm formed (though their
composition was not cstablished) then these agelomerated giving nse to 8 mixture of compact paricles
between ir| size ol the peint of measurement. The composition of the particles was found w
be domineted by Cs, 5o amd U while the Cs and So mass contnibutions remaimed constent and very simsku
in mass, U was relatively minor in the first hour ot 1860 K evolving to be the main contributor in the thied
{very approximately: 42 % U, 26 % Sn, 33 % Cs). Nedther break down of composiiion by particle size nor
stmlistical size miformaton was measured
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Further mteresting measurements for purposes here were six isokinetic, sequential, fillered samples located
about 13 m from the bundle outler. These were used 1o follow the evalution of the acrose] composition and
o examine particle size (SEM),_Based on these analyses the authors state that paricle geometrical-mean
dinmeter varied over the mngc elimination of the first filter due to it being early with respect
o the main wansient gives the range §# 32-0.56 um) while standard deviation flucnated berween |6 and
2.06. In the images of filter deposits needle-like fonms are seen. Tuming o composition, if the first flier

sample 15 climinated and “below detection bmit™ 1= taken as zero, for the structural componems and
volatile fission products we have in terms of percentages the values given in Table 9.2-1.
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The acrosol size diswributions were faidy lognormal with an average size (AMMDY) in FPTO of 2.4 pm at
the end of the 5<hour bundle-degradation phase growing to 3.5 um before stabilizing at 3.35 pm; acrosol
size in FPTI was slightly larger at between 3.5 and 4.0 pm, Geometric-mean diameter (ds,) of particles in
FPT1 was scen to be b-cm.:cn a SEM image of a deposit is shown in Fig. 9.2-2. In both
tests the peometric standard deviotion of the Tognanmal distribution was fairly constant ot a value of aroond
2.0 There was clear evidence that aerosel composition vaned very hitde as a function of particke size
except for the late settling phase of the FPTI test: during this period, the smallest panticles were found to
be cesiume-rich. In terms of chemical speciation, X-ray technigues were used on some deposits and there
also exist many data on the solubilites of the different elements in numerous deposits @ving a chee as ©
the potential forms of some of the elements. However, post-test oxidation of samples cannot be excluded
since sorage times were long (momths} and the value of speculating on potential speciation on the basis of
the available information is debaable Mevertheless, there i3 clear evidence thar some elements reached
higher states of cxidation in the containment when compared to their chemical form m the circut.
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The experimenters concluda thar sphierieal partieles of around €1 1 0.3 i formed (though i
cotposition was not_sstabliched) tren these agrlomerated mving fise to 3 mixiwe of coapact paticles
1s1ze at the pont of measmement. The comgrosiion of the pareles was foumel io

e 4, o and U while the Ca and S0 mass comribactions remained constant and veny similar
in mass, 17 was ralatively minor in the first how 2t 1360 K evolving to be the main contritntor m the third
{very mpprosimately; 42 %o 11 26 % Su, 33 % Cs), Neither treak down of composition by pariche size nor
statestical size information was measured.

0.2.0.2[ parser]

Frrther isteresting measusements for pruposes here were six isokinetic, sequential, filtered samples located
abott 13 oo frea the bunedle owler These wers veed 1o follow e evoluwion of e aserosel congrosibod axl
o examune pariicle aze (SEM) Basad on thess analyses the authors state that peaficle geometrical=mean
diameter varied over the 1m_|tn-li1r:.nanmL of the first filrer dae to it being carly with respect
to e meun trpsent gives the moge 032056 pm) whale standard deviation Quctusted between 1.6 axl
2.06, I the images of filer deposits neadle-like forms ae seen. Turming to comtpostion, +f e first filter
sungle 15 elmunated and “below defection budt™ is taken as zevo, for e shuchaal componens and
volatile fission prodnces we have 1n terms of percentagss the valies zrven i Table 4,241
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The sevecs] cize dicrrbunione ware Sady lomonnad with an average cdze (AR i FRTO of 2.4 o o
the 2nd of the 5-hour bundle-demudation phese growmg 1o 3.5 un befos stabilizing at 3.35 um serosal
size in FPT1 was clightly lages a1 between 3.5 awd 4.0 pm. Geometric-usean dizmneater {dy) of panticles
FPTT was seen to he betvesn 2 SEM nrage of a deposat s shoewm an Fag 9.2-2 In both
tests the grometnic stmdmd devintion of the lognonmal distabution wos fandy constant a1 0 valne of arorad
2.0, There was clear evidenies e agrosel composition vared very hinle 2 a fmection of paricls size
except for the late seftling phaze of the FFT] f2sv donng this period. the smallzst particles were found to
be cesum-rich. In terms of chemien] speciation, X-rav techniques ware nsed on somk deposits ond there
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