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so-called “quench® temperature. Al lemperatures below this quench temperature the kinetics of
gas phase reactions among CO, CO;, Hy, and H,0 are 100 slow 10 maintain chemical
ﬂnﬂkﬂ\lmmnufulumnﬂlu In the sharp lemperature drop created by the water pool, very

mmwa:muawhmmaymumwmmmm
mwtlﬂnnilaffxdvely'fmm‘mﬂ:eq\iiibﬁmmmlwm “quench” lemperature.
E@mmnuleﬂdemwumtwlhe qum:h mpuuumlc 1300 10 1000 K. The value of
the quench temp was d 1o be y over this range for
the calculations done here.

(6) Solulc Mass. The mass of solutes in water pools overlying core debris aitacking concrete
has not been examined carefully in the experiments donc o date, 1t is assumed here that the
logarithm of the solute mass is uniformly distributed over the range of In(0.05 g/kilogram
Hy0) = -3.00 to In{100 g/kilogram H,0) = 4.61.

(7) Nolume Fraction Suspended Solids. The volume fraction of suspended solids in the water
pool will increase with time. qundh; on the available facilities for replenishing the water,
this volume fraction could become quite large. Models available for this stody are, however,
limited 1o volume fractions of 0.1. Consequently, the volume fraction of suspended solids is
taken to be uniformly distributed over the range of 0 w0 0.1.

(8) Density of Suspended Solids. Among the malcrials that are cxpecied to make up the
suspended solids are Ca(OH); (p = 2.2 glem”) or 80, (p = 2.2 glem”) from the concrete and
UOy(p = 10 glem?) or Zr0, (p = !9ym’)fmmﬁcmdebnlormy of a variety of
aerosol materials. 1 is assumed here that the maicrial density of the suspended solids is
uniformly distribuled over the range of 2 10 6 glem®, The upper limit is chosen based on the
assumption that suspended U0, will hydrate, thus reducing jts effective density. Otherwise, gas
sparging will not keep such a dense material suspended.

(ﬂjw The surface tension of the water can be increased or decreased
by ignitude of the change is taken here 1o be Se{w) where § is the
wd;lnl’mlwufdluulvulwlm The sign of the change i3 taken to be minus or plus
depending on whether a random variable € is less than (.5 or greater than or equal to 0.5,
Thus, the surface tension of the Hquid is:

{n(b‘} (1-5) fore<05
a(w) (145) fore =05

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

(10) Mcan Actosol Particle Size. The mass mean particle size for aerosols produced during
melt/concrete inleractions is known only for situations in which no water is presenl. There is
reason to believe smaller particles will be produced if a water pool is present.  Examination of
aerosals produced during melt/concrete interactions shows that the primary particies are sbout
0.1 um in diameter. Even with a water pool present, smaller particles would not be expected.
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Consequenily, the matural logarithm of the mean particle size is taken here fo be uniformly ;
distributed over the range from In (0.25 um) = -1.39 1o In (2.5 um) = 0.92.

(11) Geoms i : wtion. The serosoly produced
dm'!.u core dahnnm hmmmmwm nhne Iunnrmu size distributions.
standard for the jons in cases with no
mmwybﬂmlbuﬂ}! An argument can be made that the geometric standard
deviation is pasitively correlated with the mean size of the aerosol. Proof of this correlation is
dsfﬁcluuwﬂnl!beunuoflhmmbm It can also be argued that smaller

sandard will be prod Il i with water present. 1t is unlikely
that data will ever be available 1o d ion. The pe standard deviation
oﬂl:d.ﬁdiﬁn‘hnknhnwuﬂhhunlwﬂrmwntwdlﬁbjz Any
of the g standard deviation with the mean size of the acrosol Is neglected.

(12) Agcrosol Material Density. Early in the course of core debris interactions with concrete,
UO, with a solid density of around 10 g/em’” is the predominant serosol material. As the
interaction progresses, oxides of iron, manganese and chromium with densities of about
Ssﬁcm’wmduﬂwdmﬂmmﬂihnmhum K;0, AL, 5i0;,
wmmmum¢::a4m’mmm:m Condensation
lﬂdm:ﬁmnfmluwilhlh:ahdﬂmyﬂlﬁllﬂlppuul material densities,

of ials also comp the prediction of the densitics of
mﬂillmnmhwlhmwf As a result the material density of the acrosol is considered
moum mmmqmmmm:mumuw;umhum
distributed over the range of 1.5 to 10,0 glem?.

Neemmemmmpmmwmbyu:vamammnmwm

the particle material density 1o the -1/3 power. This correlation of aerosol particle size with
wﬂckmwﬂmﬂt}mmwhmmwmlfwnﬂyumwhyapmmﬂ
o be i in the inty analyses done here.

(13) Initial Bubble Sire. The initial bubble sire is caleulsted from the Davidson-Schular
equalion

sy ¥t
o )
where € is assumed 10 be uniformly distributed over the range of 1 to 1.54, The minimum
bubble size is limited by the Fritz formula to be:
D, = 00105 ¥(o, fgp;-p I'"*

where the contact angle is assumed (o be uniformly distributed over the range of 20 10 120°.
The maximum bubble size is limited by the Taylor instability model 10 be:
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The expenmenters conclude ther spherical parnicles of amonod 0.1 w0 0.3 jon formed (though their
u i ! then these agel giving nse 1o A mixtre of compact particles
berwicey 0 30 1 size af the poi of measurement, The composition of the particles was found w
be donmmated Dy C5. Su md U while the Cs and Sn muass contributions remained constan and very sinular
i U was velatively minor in the first howr at 1860 K evolving 10 be the main contributor in the third
pproximately: 42 % U7, 26 % S, 33 % Cs). Neither break down of composition by particle sire nor
statistical sire informmtion was measared

0212

Further for hiere were six isoki L filiered samples locured
about 13 m from the bundle outhet 1'hn= were used 10 follow the =\|)Iutwu of the serosol compostion and
o examune paricle size (SE e analyses the amthors stare that pamicle geomemical-msan
tinneter varied over the ran; elinmation of e first flter doe to it being early with respect
1o the man ransent gives range <0 %6 pm) while standard devianon fhicmared berween 1.6 and
2.06. In the mmges of Bler deposits needle-like fonus are sevn. Toming to cousposition, if the Gt e
smple 1 elumnated and “below detection Lnai™ 1s taken m zeve. for the structural compouents and
volatile fission products we have in tenus of pacentnges the values given in Table 9.2+

9222 Aerosols in the containment

0,221 _PHEBUS FP

The acrosol sive distribations. were fairdy lognonmal with mn average size (AMMD) in FPTU of Ji at
the end of the S-hour bundle-degrulation phase wowig to 3.5 jun before stabiliring at 3,535 ym serosol
size m FPTL was shightly lai nd 4.0 jom. Geometric-mean deamater (dy) of particles in
FPT1 was seen 10 be berwes: EM unege of o deposat 1 shown w Fig. 9.2-2, In both
tests the zeametnie standard deviation of the lognormal dstabution was fanly constant at a v xh\: around
2.0. There wos clear evidence thet serosol composition vared very Ltk as a fumetion of particle size
except for the late seriking phase of the FPTL test: dunng this period, the smallest particles were found 10
be cesumenich. In tems of chenucal speciation. Nermy techniqnes were used on some deposits and there
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