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so-called “guench™ temyp At lemy helow this quinch wemperanne the kinetics of
pes phase reactions ameap CO, COy, Hy, asd HyO are too slow s mainais chemical
equilibrium on ussful time scales, In i shasp jempesature diop crented by the water pool, very
het gases produced by the core debris are suddenly cooled o lempertures such that the gas
comgponition is effectively *frooen® al the equilibrium compasizion for the *guench” iemperanere,
Experimental evidencs soggest thal the “geench” iomperature is 1300 o 1 K. The value of
1l quench lemperaiume was assumed o be uniformly distributed over this ieempersture rangs for
Ihe cileulations done hore.

16 Soluss Mass. The mass of solwies in water pooks overlying core debris atschang concreas
has not bheen examvined carefully i the experinsents done 00 dae. 11 s 2ssomed hene that the
logarithm of the solme mass is uniformiy discribwied over the range of Ing0.05 gikilogram
HyD) = -3.00 vo En(100 plldipgmm H,0) = 4,61,

(7 Yohume Fraction Suspended Solids. The volume fraction of suspended sollds in the water
pool will increase with thme.  Depending om the available faciliti=s foc replenishing 1be waler,
this volame fraction could become quite lange.  Madels aveilable for this study ane, however,
limited o volume frections of 0.1, Coasequently, the volume fraction of suspended solids is
aken fo be uniformly distribuled over the range of O 01,

(B} Density of Suspended Solids. Amoap (he malerials that are expecied o make up the
suspended snlids are CalOH); (p = 2.2 gient®) or 550, (p = 2.2 pfem™) fram thee concrete and
Ulylp = 10 pfem?} or Zriky (p = 5.9 glem’) from the cone debiris of sy of a variely of
serosol materials. 00 is ssumpd Bere thas the material density of the suspended solids is
wniformly disieibuted over the rangs of 2 6 grem®. The upper limét is chosen hased an the
assemption that suspended 10, w41l hydrae, thies reducing its effective densily. Otherwsise, gas
sparging will mot kiep such & danse pauesial guspended,

o Swrface Teasion of Waler, The surface tzasion of the water 20 be incredsed o decreased
by dissalved materials. The magnitede of the change is tken here w be Soiw) where 5 is the
weight fraction of dissolved solins.  The sign of the change is iakea @ be minuz or plus
depending on whether o random varisble € s less than 0.5 or prester than or equal o 0.5,
Thus, the surface tengion of the liquid is:

afw) (1-5) Jﬁfl‘tﬂj}

afw) (145 for € = O

where a{w) is the surfare vemsion of pune waler.

ffft -1 sUREGCR-500L o

so-calied "guench® emperatuse. At lemperatures below this quench icmpernture (he kinetics of
gas phase reactions among CO, OOy, H;, asd HyD are ioo sow 10 malmsin chemical
oquilibrium on wseful time icales. In the shasp lemperalune drop created by the water pool, very
hot gases produced by the core debris are seddenly cooled wo temperatuns such that the gas
composition is effectively *Mmozen®™ ot the equilibrium composition lfor the "quench™ emperaore.
Experimental cvidence suggest that the “guench” temperature is 1300 w 1000 K. The value af
the quench lemperature wis assumed fo be uniformly distribeted over this lemperature range for
ithe calculations done heee.

{6} Solute Mass. The mass of salutes in waser pools overlying cone diebris siacking concnote
Ias not been examined carefully in the cxperinents done o daie. 1t iy sssemed bhere that the
logarithm of the solute mass by uniformiy distribeacd over the mnge of ng.05 gfkilogram
Hyla) = <500 b Ind |00 gikilagram H,0) = 4.61.

M Yolume Faction Suspesded Solids. The volume frecion of suspesded solids n the water
pool will increase with time. Depending on the avallable facilities for replenishing the waicr,
this volume fraction could beoome quite large.  Models available for this shody are, however,
Emiled to volume fractions of 0.1, Conscguently, the volume fractioa of sespended wolids is
taken bo be unifiarmiy da.mm ower the range of 010 0.1,

mm:_ﬁ.mmm Among the materials that are cxpecied o make up the
suspended solids are Caf#}y (p = 2.2 glem™) o 8i0y {p = 2.2 glem’] from the concreie and
Lrﬂiq;’vrH]pl'mj}mzroz{P-Sﬂgh‘lhmhmmlwmﬂlnﬁd‘tnr
serosol materdals. U is assumed here that the materal densily of the suspesded solids i
usiformily distribused over the mnge of 2 40 6 gfom’. The upper limit i chosen bated on the
Rssmmpéion that suspended L0y will kydeate, thus reducing is effoctive deasity, Osherwlse, gas
sparging will nat koep such o dense mateskal suspended.

The surface tention ol ke watar can be intreased of decreassd

(9) Surface Tension of Water.
brdimlvndnmd:. The magnitude of the changs it tabes here 10 be So{w] whene 5 is the
weight frection of dlssolved solids. The sign of the chasge is taken 1o be misus of plus
depending on whether & random vasisble @ i3 Jess than 0.5 or greaier ihan or equal w0 0.5,
Thus, the surface tonsion of the Bguld b:

alw) (1-5) Jjor o <03
ofw) (115} fore =03

o -

where m{w] is the surface tension of pare walcr.

[t -1 NUREGICR-GE0Lwfee: |

wo-called "quench” temperatene. AX iemperabenes bebow this quench lemperanare the kimetics of
gas phase reactions among C0, CD;, H‘. lniH;Dl.n:hn:lhw 1o maintass chemical
equiliibrivm on useful Bme sales. In the sharp Emperture drop cremed by the waier pood, very
ot gases peoduced by the core debris ane suddenly coclied 1o temperatures such that the pas
wﬂﬁmisﬂmﬂﬂy'fm at the equilibrium compoaition for the “quench” lemperature.

evidenoe sugpes! that the “geench® temperature 1s 1300 1 1000 K. The valoe of
the gueach temporature wis sssumed bo be uniformly distribeted over this semperature mnge for
B cabeulanons done pere,

&) Soluig Mags. The mass of soluies in water poals owerlying core dibris amacking concreie
has mot bees examined carefully in the cxperiments done io date, 11 is sumed here that (ke
ogarithm of the solute mas i uniformiy distribwed over the Tange of InglS gkilopmm
Hy0 = -3.00 1o ka(100 gidlogram Hy0) = 4,61,

(7 Nolume Fraction Suspended Solids. The volume fraction of suspercled solids in the water
pool will increase with ime. Depending on the available Fecilities for nepiendshing the: waes,
this volume fraciion could become guile lrge.  Models available for thiz wody ane, however,
limiled 1o volume fractions of 0.]. Consequenily, the volume fstion of saspended tolich is
tken to be uniform|y distribuled over the mage of 0 to 0.1,

B Demsity of Suspended Solids. Amoag lrummﬂdmlm‘:]pwwlnmwﬁe
suspended solids ase CHOH), (p = 2. plom”) or Sic, (p = 2.2 gicar) from the cancrete and
UOy(p = 10 plem®) or Er0y (p = 5.9 glem®) fram the cone debriv or any of @ variery of
serosol materialy. It iy asssmed here tal the mascsial densily of the suspended solids is
mlwyﬂwmwuwﬂimﬁﬂm‘ The upper limit 13 chosen based on the
azmmpticn that suspended U0, will hydesie, thus reducsing it effective dendty. Otherwise, ga
sparging will pot keep such a denve material suspended.

@) Susface Tension of Waler, The surface iansion of fhe walee can ba increased or decreased
by dissolved maierinls. The magnitude of the change is laken here D be Sa{w) where § i the
weight fmaction of disselved solids, The sign of e chasge is ken (@ be minus or pha
depending on whether @ random warisble © i less than 0.5 o= gresier dhes or equal io 05,
Thus, fhe serince iension of e Bguid is:

olw) (1-8) for « < DS
olw) (15 for < 205

a, =

whese ofw] is e surface tention of pure watsr,

(10 Mean Aerosol Patigle Sizg. The mass mean panticle sire for serosols produced durisg

me|ticoncrete interactions is known only Tor sinaatices in which no waser is present.  There is
reason 10 helieve smaller pasticles will be produced if o water pool i present, Examinaion of

acrosols produced during meliconcrete ineractions shows that the primary particles an: ahout
0,1 pm in diamet=r. Even with 2 waler pool presend, smaller particles woald rot be expected.

{10y Mean Acrosol Pamicle Size. The mais mean particle size for acrosols prodeced during
meliiconcrete interactions is knewa only for situatioss in which no waler is present, These is
reason io belisve smaller particles will be produced if 3 water pood is present.  Examination of
aerosols produced during meelticoncrete inleractions shows that ae primary pasticles arc sbout
0.1 pm in diameder, Even with 3 waler pool present, smalker particles would not be expecicd.

{10) Mian Aeeosel Pagiicls Sige. The mass mean particle size for acrosoly produced during
mg]nfmlmnmhmmrﬂmlmhtlkimmrhpmﬂ. There ia
meason o believe smaller particles will be produced if a water pool is present.  Examination of
aerosols produced dering melticoncreis inleraciions shows that the primary parficies are skl
0.1 gm in diameier. Hven with o waber pool prisest, saaller pamicies would non be expecied.

Consequently, the natural Ingarithm of the mess pamice wise fe laken hers 8o be uniformiy
distributed over the mege froes i (0,25 pm) = -1.59 1@ In (1.5 pe) = 0,92,

Conisqueadly, the ranstal logaritem of the mean panicle size i aken kere 10 be uniformly

distributed over the range from In (0,25 em) = -1,30 o I (2.5 ua) = 002,

Conscquently, (e saursl logaritm of Uhe mean janticls sing i takan hero 1o be uniformly
distribuiod over the renpe from b (0,25 gm) = -1.39 0 s (2.5 pm) = 007,

{11 Goomes: inli i I igtdbution. The aemsals produced
daring oone Iﬁl:n'i!m‘le 1r|u1=.|‘.1|uu!- At l.n'umd n hn'E lagnarmal size distributions,

Experimentaily determined geometnic stardard deviations for the distribuiions in cases with no
waler present vary between LG and 3.2, An srgument can be made that the poomseori: sundand
deviation Is posalvely comelaied with the mean size of the serosol,  Frool of (85 carrelanion s
difficull bo magshall because of the sparte data base, It can also be argued thal smaller
geomeric standasd deviations =il be produced in sibsitions with water presant. Tt is wrikely
what data will ever be available to demeonstrate this The g triz sieedard d

af e size distribaion is assumed ruhmim-rnlyrﬁﬂrihlndmrlhgmg:nd’ 1.6m 32 Amy
correlation of the peoenetric standard deviation with the mean size of the acrosol is neglected.

{12 Acrosol Materad Density. Early in the cowrse of core debris bniemctions with conerele,
uu*m a solid density of aroond mycm is he predominanl acrcsal maerial,  As (B
Imterncilon progreses, oaides of hm mangaaese and chioium with densities of aboul
4.5 gfom® and condensed wach as May0h, Ko, Ay S0y,
anﬂdmﬂlmlu{]!-1n4-g|'-ni"h!m|l:ﬂtdu'rmltmmlspﬂc‘ﬂ Condensation
md reaction of waer with the species may aler ihe spparent marerial densiles,
Coagplomeratses of semmsolined saterals slso complicates the prediction of the dersilics of
masels thatl rmake wp the scrosol. As a resull the masesial density of the azroso] i3 considered
uncertain, ‘The materizl deradty used in the clculation af aeroso]l trapping is taken to be an
uncerizin g ter umiforenty disrib ‘Wdtnnpnfljmiﬂ.ﬂln'm’.

Moez that the meas sermsol pamicie plae predaceed by e VANESA code [5] i cormelabed with
the panticle material deraity 1o the -13 power. This cormelalion of acroscl particle size with
particle maesal deedity was ke 1o be oo weak and issfTichently supponed by experimental
evidenze o be considerad in the wccrtainty anzlyscs dore hore.

(E3) Initial Bubble Size. The initial bubble sizz s caloalaled from the Davidsee-Schular

equaion:
o, - 8" ¥
L ."1
wherz € is assumed o be unifoemly distritoied ower the ange of 10 1,54, The sainimem
Bbile size i3 Bmied By the Frite fommuls 1o be:
D, = 00105 ¥la, fplpp, T

where the contact angle is assumed 10 be smiformly distributed over the range of 20 o 1207,
The manimum bubhle size is lEmiled by the Taylor instability moded ta be:

an the Pamicle Size Distibution. The aerosols produced

Greometric Sandard Deviaton of
during core debris-concreie meraction are assumed 10 bave lognormal size distributions.

Experimentally dessrmined geometric standard deviations for the distributions in cases with po
waler present vary betweea 1, 6and 3.2, An argument can be made that the geometric stasdand
devistios iy poakively comrelated with the mean size of the asrosol. Proof of this correlation s
difficult to manhall because of the sare data base. It can alwo be argued that swaller
[prometric standard deviations wlll bt produces) (s siiuations with wiser presenl. Tt i unlikety

that data will ever ke ilable 1o d this

The d devintion
nHt: oz gmmuw hhuﬂﬁfmlrdlllhﬂdm h:rmp:nﬂ G032, Any

d deviation with the mean sive of the acrosol is meglecied,

{12y Agrosol Material Density. Early in the course of core debris inleractions with concrete,

140, with & solid density of arcwnd 10 glem” is the pred aerosed ial, As the
inieraction progresses, caies of fron, mangancs: aed chrorsium with densities of abowt
55|F:m’lndanddmdp|dumdmqunﬂbmud:u}hlﬂ K0, AlyOy S0,
uﬂl‘-‘nf.'mmdmuhﬂntl‘)hlarm become the demninent acrosol species.  Condensstion

and reaction of waler with mlﬂﬂwl.ﬁnmmmlhlmllﬂ

of aerpgoiized 0 coenplicaes ihe prodiction of the deadilies of
w:mmuwmm As a resalt the material dersity of the aerosol is considered
uncenain, mmwﬂduuluwllmulmhhﬂmnﬂmpﬁn;nmnhm

uncertain § uniformly distri 1 over the range of 1.5 fo 10,0 glen”,

Miote thal (B¢ mean aerasol particle size predicted by the VAMESA, code [6] i corelaed with
ihe pariiche macrial density o the <153 power. This correlation of acrosel panicle size with
panticle matertal density was taken jo be too weak and insefficienty supporied by experimental

evidence 1o be considered i the urcertainty amalyses done here,

{13) Lnlial Bubble Sice. The initial bubble sizz I3 caleulaiod from the Duvidson-Schealur

oquasion:

w4

where € is assumed 1o be uaiformly distribaied over the rasge of 1 10 1.54. The minimum

bubble sire is limised by the Fritz formula to be

b, = 00108 Flo, fetp-p 0¥

where the contact anghs i assamed 1o be unifrmly distributed ever the range of 20 10 1200

The maximam bubble size i lmiied by the Taylor instability model 1o be:

1) CGeomets i L igle Sin Natribytion. 'l‘h:lulmhpnﬁnn‘l
qutﬂni|M|mm 1 o bave | i gize discrdvatl

MﬂrmﬂlmmmhmEMMmummmm
weaker present vary between 1.6 and 3.2, An argument cas be made (hat the peomeiric sandasd
deviafion is positively correlmied with e mesa sive of (he serosel. Proofl of 1k corrclation s
difficell 0 marshall because of e spane daa base. [0 can alo be argued (hat smalier
grometric sandand deviations willl be produced in siuatlons with water presess. 1t b unBlkely
thait daka will ever be available io dermonsirsie dhis contention. The peomtric sandand devistion
of the slze disteibution b ssmumed to be uniformly distributed over the rage of 1610 3.2, Any
conelation of the peametre saadard deviation with the mean sive of the aeround is neglected,

{1 Mool Magerial Density. Barly n the course of cono debris intcractions wilk coscrebe,
Uﬂ;HIIhﬂdmyHmlﬂp’m'hﬂtprm-rmdmml As the
mieraction progressss, ovides of iron, manganese and chromium with densities of abost
5.5 plem” and condensed products of concroe decosspenifion soch s Nag, KeD), Al S0,
mehhﬂuhﬂnrlibly'mi’mwdnmlmm species, Condsasation
mmhﬂﬂmm mmlmm:wmlmﬂimn
Coaggl of alsa tke peodi of the densitics of
matrinls thal make up te aerosol. Mlm“mﬂwdrﬂﬂwﬂm
mmn The mmhldmul.ﬂmmzdnhﬂmim trapping is taken io be an
: unifarmly distributad over the mage af 1.5 16 10,0 glers?,

Nole fhat ke mean sercaal particle sire predicled by the VANESA, sode [§] b cormelated with
the panicie malerial densily © the <173 power.  This corrclition of scrcaol panicle sim with
particle muterisl densily was ken 1o be oo weak and insulficiestly upponed by experimenial
evidezoe 10 be ooriiderod in e sncoriainty analyses done hene.

(1% Ioiial Bobble Siee. The initial bubble site is caloulsied from the Davidson-Schalar

oS B

whem € is mswmed 1o be umiformly distributed over S range of 1 o |54, The misimum
Bubble e is limited by the Fritr foemula to be:

D, = QOIS Fla, fpip-p 0"

where the contact angle is atiumed 1o be unilormly distriboted over the range of 20 o 1207,
The maximam bubble size i imiled by the Taylor insiability model 1o be:
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The experimenicrs conclide thar spherical pamicles of around (00 w B3 fiomed (though dheir
composition was ool cstablishedd ihen these agplomerated giving nse oo mixmre of compact particles
begwieen|iL 1 and 3 1 jem] in size 31 the point of messerement, The composition of the paricles was fouand 1o
b domivaned By Ts, Smoand U while the C: and Sn mass contmbotions remained constant and vory similar
in maas, L nunhmmlz, mimor it the First bour ab 1850 K evolviag to be e mnin costrbutor m the tued
[very approimately: 42 % U, 26 %% Sn. 33 % Cal). Nedther break down of compesition by partiche sise mor
slatistical sime :|.|1.!m'.rrl1|:|.1r| s mcasured.

9212

Fuarther imteresting measurcments for purpases bere were sin isohmeng, sequential, fihered samples ocared
b 13 o froen the bundle outler. These wens usedl so fallow the cvelution of the acrasol eomposition and
o examene particle sre (SEMD B bese anabyses the authors saic thal pamicle goometneal-mean
digmeier variad over the nnuu. elirninamion of the Fra Ther due se 0 'h;uy ¢uri:r wiih respeTt
e the main tansient gives the mmge (0,324 56 pm) while siandand deviation fluctunted between |6 and
24w, In the images of filer deposits needie-liks fomms are een. Tuming to compaosirion, if the firse filser
sample is climinated ond “below deteciion lima” is inken &5 zero. for the smacturnl componenis ond
volatile fission products we bave im tomms of porcesmapes the vahees given in Table 9.2-1

W22 Aevwovols in ihe coniinment
w221

Ihi: acrose) siec distnbutons wore fearly logormal witly on aversge size LAMMD) n FPTU of 2.4 jum w0
he end of the S=hour bunfle-deyradmion phase growing o 35 pm before siabiliving at 535 pm: aewosal
ez m FPT] was slightly larger ot between 3.5 and 4.0 pm. Creometric-mean dizmeter () of panicles in
FPT 1 was seen o be r:m-m 3 SEM image of a depesit bt shown in Frg. 922, In both
2515 the peometric Standand dul:u.lncu of the lognonmal dctribulion was fairky comstam af a value of around
i), There was clear evidence thal serosol composifion vared very little as a function of particle mze
sxcept for the Iote seitlmg phase of the FPT] dest: duning thes penod, the smallest porticles were found 1o
e cegium-rich, In toome of chemieal specistion, X-may fechnigues were wsed on some deposits and there
ilso exist many data on the sohabilities of the dfferent clements in sumerous deposits @ving @ clue a5 1w
the potential forms of some of the dlemests. However, post-test axidation of samples cannck be excladed
sine sborage times were long (morths) and the vabue of spaeulainng on potonisl speciofion an e basis of
the avaslable mformatzon is debatable Mewerthebess, there is clear evadence that same elements reached
mgher states of ocadanion m the contamment when compared (o thewr chemical form in the cront.
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.21 Avrosels In the RCS

The experimenters conclude that sphencal particlés of aronnd 00 o 0.3 i formeed (though ther
wongursiin was i cstabinhed) then ibese agghancric! ghag ms 0 s mishes of wugag poticdes
beabiyeer mm i wime al thi pod of tesienenl. The copgosatiom of (e particles was Foiid o
be decmnated 7y L8, i md U wiale tle Cs and Ba mass conmbniions renamed cocstant and very somilar
s s, U wos redaiivedy namor it fiest hour af 1560 K evodving to be de main conimitmion jn ihe tind
ivery appeemimately 43 %217 26 % Sn, 33 % o) Meither break down of comgasition by pamicle size nne
skitshcal sfe iifonismn was messed

0212 Czarsed

Frrther mileresting measuemenls fon puoposes liere wers ax mokmete, soqacumal, Gliered samples locasd
Ak 12 0 frois T il l.ﬂﬂlul Ihiese were gead to Tollow s evoluticn of the serosol comiga s and
to asawive particls size (SEM) o Enalyeers the owlbers clate thas particle geonmtrica-awan
dearmmeber e aver the rang elimminatom of the Gt filter doe o 11 being early wifh mapect
b Ehe momn Srauesed gives II:. rangs 1 32-056 phnl whils stamdard deviotion lhechaatsd batvewsn 15 oml
20w, In the muages of firer deposits needle-tike fors are seen. Tuming o composizion. if the firs filer
sampde is elsmivared and “below detection bnur” & taken as zero, for the structural compensnt: and
volanle fisskon products we have in terms of percenmaes the values given in Table 8,241

822 Arerosols in the containment

822 PHEBUSFP

Tl nexumal size disnbnioe were dely kegnornal with an sverege size (AMMIY o FETO of 2.4 jum s
the end of the $=hour tmndle=degmdation phace groewing to 3.4 pm hefore stabalizing a1 5 5% piny: a=rasal
size ins TFT 1 was slighshr 1 ) (LiS and 4.0 . Cecenearic-meean cizsoer (dyk n‘rj:-a'mw in
FPTL was sodm 1 be Delwe m i SEN g of & Japeosdl 16 sliovan s Fige #.2-2, i bl
iests ihe geometnic samdard deviatvon of the lopmonmal distrbuien was firly constand o rn:hc wal apmonl
ik There wis clear evidence fhar neroced compocriion vamed very lmle as o hmcton of patscle sine
avoepl Bor the late seftbng phoee of te FPT] st dunng this penod, the snallea parmgles ware fomud 1o
e cesdurn-tich I s of clemical specialion. X-tev lecliioes wete vsed an souke depeats and thee
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81y Aerosols i the RCS

0.2.0.2[ AECE]

The expermesters conclide tha sphenies] paaticles of armwd 01 50 03 um fenmed (g their
Comp bhisbed ) ther fheese apploasernied =rving nse 40 a mistore of compact parhcles
hetaes m siaz 21 the poun of messurssen. Tlee compesinon of the paricles wis food o
‘b deanmse . i o U wbile the O and Sn nuks coaributions remsined constmr mnd oy sinilar
i sk L s colatvaly mitier i the st B 41 1850 K evalving 09 b The msn soetmtmior b e find
{very approcimately: 42 %5 U1 24 % 5. 51 % ). Weither break doum of compocition by partiche sre nor
siatisncal size infametion was mersmed

g212 | FAF-5FD

Funthier micmesimg mesmssgs G pirposes hers were s msokingtie, ssquainal. Gibersd sl locinsd
et 13 1 fromn the Tadlls wll-.'f TI.:u: wers sl o fallow s evelilion o it serosul congposstivn and
Tir AN PoaTEcle 229 (SE] Rl ¥eas he auhoc e ar pamsh peRmea-me
direrngtes veetsid 0 thi reeg ltminetion of thee firsa filter diss o 0 bem enrfy with respact
1 the witis wansient gives the age .40 16 pnt wlsile standwd devianos fncensted berveen 1.6 and
206 T the mmoges of Sler deposits needle-like fomms 2e seen Tuming so conposstion. i the e flier
smugple = slmmsted mid “below delesion Louf™ 15 nkas g e, fo the stmchanl cougpmoants mxd
valntile fiasicm products vwe have in e of percenimges the waluss ziven in Talble %.2-1

822 Aerosals in the containment

9221 FHERUSFP

The aeresal size disribmions were Dirk lognoms] wich an avemes size (ANMIF in EFTE af 2.9 m ar
the end of e $-bowr bundle-demadation phase growing to 2.5 piny bedore wnbdlizing at 335 oy sevosel

size mn FPT1 was shgity b 44 pm 4 =mean disseter [dgh of parncles &
FPTL was seen o be belweey 005 (L5 il SEM nnage of n deposis is shown in Feg 9.2-2 In bodh
ezt the pecavetric shandad deviamion of the lognormal disteburion was Sy constant at o walie of acred

20, There v char svadence tlen mvosod coupmstion variel very linde as o fioction of panxcle sae
s Bon s Late seihing ploase of oe FETL 1ot dump s peaod, te sudles particks wers R w
b pesimenerich. In tenvie of chensical gecimion. Meray tecleriomes were mead an wome depacite and rhese
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