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1f a reactor accident leads to core melt, interaction of

enis material with coolant can produce nydrogen by steam oxidation
of the metallic content of the melt. In this paper we present
experimental results for hydrogen generation from both explosive

and non-explosive melt-coolant interactions, Jsing either iron=
alumina or corium A + R as the melt simulant. Use of a simple model
gives predictions for hydrogen generation rates that are in reason-
able agreement with the experimencal results.

INTRODUCTION (1) A 'free-contacting' mode wnere the melt nas
seer. poured or injected 1nto 2 coolant poci,

Given the absence of adejuate cooling water tc e falls freely under =the influence of gravity,
core of a light-water reactor (LWR), the fission and mixes with the coolant, In tnis case the
product decay neat would eventually cause tne reac- melt-coolant gecometry iS cne of meit drops, of
tor fuel and cladding to melt, This could lead to various sizes, in film 2soiling surcounded BY
slumping of the molten core matecials intc the the liguid coolant.
lower plenum of the reactor vessel, pessisly
followed by failure of the vessel wall and pouring '2) A steam explosion could occur while the melt 1§
of the molten materials into the reactor caviys — falling througn the water pocl, In tnis case
Recent analyses (l-3) have indicated that residual thne melt would oe fragmented 1intc much finer
water is likely to De present both in the lower debris sizes and oe ejected into ine surround=-
plenum and in the rIeactor cavity. Therefore, when ing atmospnere.
the molten core materials enter either region,
shere is a strong probability of the melt contact- (1) If a steam explosion does not ofcul after the
ing water. The contact of molten fuel with water melt mixes with the water, tnen the melt will
can result in either explosive Or non-explosive settle on the chamcer zase and :uqqlomo:a;c .u
events, both of wnicn can produce steam and hydro- a stratified molten pool and pessicly te siowly
gen at rapid rates. The final size of the dedris guenched Dy the water layer 3n O of i, or
alsc depends on the type cf interaction. remelt.
In this paper we are concerned principally with the We have performed a series of scoping exper.ments
generation of hydrogen from a core-meltscoolant ysing melt simulant materials and water =tI0O inves-s
interaction (CMCI). To our knowledge this is the tigate hydrogen productien during a CMC:.. In con-
first time-experimental data nave Deen reported on junction with these tests, supporeing analysis nas
nydrogen production from a CMCI at a2 scale of 20 seen performed o calculate the amount of nycrogen
kg, Past research into melt-water reactions (e.3. generated curing inese grocesses, We fizst discuss
§,7) nhas dealt primarily with the correlation of the experimental apparatcs and the tests performec,
reaction kinetics of solid mecal oxidation, al- and then present our calculations for ~nydrogen
though some data on the molten metal oxidaticn were production in these tests.
collected. The CMCI is unigue in this respect in
shat »oth molten mezal and solid metal oxidaction EXPERIMENTAL APPARATUS
can occur.

The FITS-C experiments for investizating sydregen
There are several ways that metal can be oxidized production were conducted in a closed chamoes Fig
during a severe accident in a LWR. Por metal oxi- i). Earlier tests outside =tn :.-.mnu. -vou‘ per-
dation producing hydrogen during 3 CMC:, the dis- formed to develop instrumentation and u..:‘ ﬁe..ve‘:;-'
tinguisnhing features are that tne setal is initial~ technigues; =the in=chamber exper.ments allowed fcr
ly in a molten state, and the 3elt pours or falls nore detailed measurements (temperatice, pressure
into a water pocl. The mode of heat rransfer and nistories, nydrogen concentrations) and =he :c..:c-
the level of oxidation depend on the Jetails of the eion of the explcsion deoris (see Ref, 3 for
mixing and fragmentation processes. These process furcner details of tne apparatus).
ses can be distinguished Dby tne following features:

The water interaction shampers Jsed were desiznec

in the form of rectangular parallelcpipess, with
*This worc was performed at Sandia Naticnal square cross-sectional areas and oper tops. These
Laboratories and supported by the U. S. Department were fapricated from clear, §.) mm thic ;.cxz;.A-ss
of Energy under Contract number DE-ACQ04-760P00789 stock in sizes to produce iAaLlTial water-to-melt
¢or U, S. Nuclear Regulatory Commission, Office of mass razios of 6:1 o 13:l.
Research.
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The melt used in these experiments vas prepared oy
a metallothermic (thermite) reaction. The tesuit-
ing mel:t consisted of either iron-alumina $s
w/o=iron, 45 w/o-alumina) oOf coridm (corium=A+n.
70 w/o = U0/2z03, 0 w/o-stainless steel) at a
theoretical (maximum) temperature of 3100 K. This
corresponds to an internal energy content of 3.3
MJ/kg for iron-alumina and 1.8 MJ/kg for the
corium. Calorimetry tests indicated that =he
actual fuel internal energy was about 30% of this
value. This suggests an entry temperature into the
water pool €2870 K; this value is in agreement
with optical pyrcmeter measurements made in a few
tests of the surface of the melt mass. Iron=-
alumina was used in these tests Decause it is an
inexpersive nigh-temperature simulant for the more
protetypic melt (eogium) , and we wished Lo
determine any differences in the sxidation behaviotr
of the two materials.

water from the local water supply was used as the
cooclant, No special treat®ent, such as deqgassing
or deionizing, was done. Water temperature was not
sontrolled for the majority of the experiments, and
was between 309 and 313 K.

Figure 1. Fits Test Chamber

The experiments were instIume ted witn pressuce
cransducers: in the water chamber ©Osase and sice
walls to measure water pnase pressure; in the cham=
per upper nead o study decris slug chacacteris-
tics; and in the FITS chamber sile wall ports to
measure the 3Jas phase pressure. Mel: delivery was
initiated automatically through =the use of proves
in the crucible =that sensed when =N thermite
reaction was complete. Melt entry tim was
measuced DOy photodiodes 2.5 cm acove ine water
surface; the shape and velocity of tne melt at
water impact and during mixing were tecorded B3y
nign-speed cameras. Decris c:ecovered from tne
experiments was characterized DOy sieving using
sieve sizes ranging from 38 um tO 25 mm.

EXPERIMENTAL RESULTS

Five tests were performed in the FITS chamber
(raple 1) with nitrogen used as an inert cover 3Jas

39 v/0) in order to obtain post-test samples of
the unreacted hydrogen produced 3Dy metal oxida-
tion. Analysis wvas performed using gas chromato=
gragny. Gas and water phase pressures an
temperatures were measured during the tests and
post-test debris was collected. An ircne-gluminag
melt was used in FITS-1C to repeat the initial
conditions used in an earlier test, FITS-I3 ‘except
that FITS-2B used air as a cover 3as whicn pre=
vented hydrogen measurements Decause compustion
occurred). Following this, FITS-IC and -3C were
conducted with corium A«R, Of the last two experi-
ments in the series only one (FITS-5C) was success-
€31, and used ircon-alumina with a hign system
pressure, P, * 0.5 MPa: the water temperature was
increased O mBaintain thne subcooling at AMTgue =
70 X, as in FITS-IC to ~3C,

Preliminary analysis of tne photogragnic data and
available pressure records indicated that tne
results were similar to those scserved in  tne
FITS-B experimental series (3). AS an example,
sonsider the Dbenavior of FITS-IC (see Figs. 2 t°
$). A coherent mel: mass of 17 kg was delivered
into L10 kg of water at an entIj velocity of
approximately S m/s (see tef. 8 and 9 for details
of the delivery system). Approximately 130 msec
after melt entry, a single, spontanecus tearm
explosion was triggered at tne 0P surface of =tn

melz-coclant mixture., This was guite similar 9O
she result obtained in the TFITS-IB exper.ment
previcusly menticned. The mel: entered =:ne water
pocl and dispersed 1n the shape of a paraccisid

in previdous tests. individual mclten drople
could be distinguished at the peripnercy of ¢
melt-coclant mixture with diameters in the range o
10=20 mm, 5as phase pressure ctransducers i
FITS-1C measured a peak explosion pressure see
Fig. 2) in the FITS chamterl of 0.36 MPa with a

-

guasi-static pressure of 0.235 MPa over the f&

L2
w

few seconds.
rhe detris from the explosion in IT5-10  was
collected and separated into tRIITY sussections DY
sieving. The depris exnidbited 3 scmewnat simcdal
distribution (Figs. 4 and 5) with the majority of
particles in the range of 100 to 300 .m, The mass
average diameter for the debris was approximately
100 .m, while =he Sauter mean 2iameter was
eh Sauter mean diameter 1S tnat size
represents the correct debris volume-to-suriace-
area catio for a ccollection of parsicles:, s
debris distrisution can De compared that o 2
ed for FITS-2C (Figs. 4 and 5 wnich involved 17 «§
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rable 1 FITS~C EXPERIMENTS - INITI

Coolant =0 Water

Melt Mass Melt Mass Temp
Test (Type) Ratio (K)
rITs-1C 17%g 6.6 298
Iron-alumina*
FI78-2C 17.0 kg 13.0 298
Corium=A+R*
FITS-3 11.5 &g 9.8 299
Corium=A+R
FITS-4 19 kg 5.9 300
FI17S~5C 19.5 kg $.8 298
srron-Alumina: 45 w/o = Alg0j, 35 w/o = Fe

Corium=A+R:

CONDITIONS AND RESULTS

Results

70 w/e - U03/2t03, 30 w/o - stainless—sseel

Spontanecus surface triggered
explosion 130 mm after melt entry
Results similar to FITS-iB.

Spontaneous surface triggered
explosicn 30 ms after mel:
entry. Weak spontanecus
pase-triggered explosicn

150 ms after entry.

No explosion or trigger sites
sbserved. Melt dispersed ac
entry (entered as a series of 1-2
cm dia. dropsi.

NO spontaneous explosion. Exter~
nal trigger failed =o fire. cas
samples lost. Test O Je
repeated as FITS-:C.

No spontanecus explcsicon,
dispersed delivery. NO trigger
signal, Gas samples occtained.

0.4 ~

PRESSURE (MPa)
o
~
]

FITS1C

CHAMBER PRESSURE (MPs)

Gas
Chamoer Pressure
Dimensions Gas MPa)
0.61 m square Ny 0.083
and 0.3 m deep
0,61 m square N2 0.083
and 0.61 i deep
0.53 m square N3 0.083
and 0.4 m deep
0.61 m square N2 0.%9
0.61 m square N2 0.58
V‘ , 4
i
- 0.3 -

i
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3f corium-A+R dropped into water. FITS-1C resulted
in an early, spontaneous, surface trigger 10 msec
after fuel melt entry, foll-wed Dy a second weax
. pontanecus) pase-triggered .xplosion 150 msec
after entry. These results were gualitatively
similar to three FITSB experiments which involved
multiple explosions. In this rest it would appear
that the explosion conversion ratio was lower than
in PITS-1C, as shown Dy the relatively coarser
debris sizes: the mass average diameter was 1000
.m and Sauter mean diameter was 750 um.

100.00 , , :
) FITS28

o
e
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o
SESARSMAD Shashabahab: |
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100.00 :
b) FITS1C |
4
|
¢) FITS2C |
10.00 - 4
|
|
? 4100 '
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100 10°  10® 10*
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Figure 4. Parzicle Size Sistributions

The explosive benavior 2f FITS-1C and -iC should Ce
contrasted with the non-expiosive Denavic of
FI1TS-3C and -35C. In FITS-IC the corium=-A-R melt
entered the water pool and mixed with tne surround-
ing coclant in an arcray of 10-20 mam pacticles at
the mixture periphery, HOwever, as 1t sett.ed =°
she water chamber Dbase, 0O Spontanecus ctriggecs
vere observed and the molten particles reagg.iomer-~
ated into a coherent mass On the chamter 3Sase ané
slowly guencned. Similar Dehavior was ocserved fo
FITS-5C: as noted above, FITS-4C did not gesult in
a successful melt delivery.

™he four successful FITS-C tests show that the
amount of nydrogen generated depends strong.y on
the type of melt-coolant interaction, and the sizes
of the particles produced. The amount of nydrcgen
produced ranged from a few grams =I0 apout one
hundred grams, The presence of 2 spontznecus.ly
triggered steam explosion nad the greatest effec:
on the amount of hydrogen produced. In FITS-IC and
-2C the enhanced melt surface area contributed tO
the larger amounts of nydrogen produced. Pre~ and
post-test gJas samples from each test were analyzed
Jsing & gas chromatograph. Based on the results of
the gas analysis, and knowing the approximate mass
of the metallic phase in the melt, we estimatec tne
percentaze of mels that rceacted to produce Lne
nydrogen. The results ace given in Tacle 2, where
the nigner percentage salue assumes FeC was formed,
and the lower value assumes Fe;0; was formeg.

100.0 - v .
cpiledlyl
o ES q':f..n'
$0.0 - o MR8 uf -
. |
.’~I
00~ ° . H
1 . |
-] | . . |
3 1oor 9 4
o4 \
S0~ " s <
R
s ® |
20+ - 1‘
.
1.0  —— .
10 100 1000 10000

AVERAGE SIEYE SIZE (um)

Figure 5. Cumulative Debris Size
Distributions

OFits 2B

oFits IC

AFits 2C
ANALYSIS OF EXPERIMENT
rhe amount of nydrogen generated 3uring a eMe:
the product of two factors: the first .S
shemical xinetic rate of metal oxidation per
surface area as tne nel: cocls and solidifies,
sne second 1s tne available melt surface area
evolves during the cnct. For the purpose
analyzing hydrogen jeneraticn, the features 2£f =
F1TS-C experiments can se classified as (-1 | 3
‘free contact’ fuel-coclant mixing; 3 steam axpic
sion; and a rcagg;cmorl:ed melt-coclant state, e
g8 first loecx at the rate of chemical reac n
followed oy the surface area availatle, and
eszimate tne amount af nydrogen jenerated.

e

3 "
L

» O »
m e oo gy

L
e B

¢ .ﬁ|l1.' N hb e -

'

'



1.

Percent Hy ¢ogen Mass dydrogen Mass
of Metal Generated (gm) Generated [(GM)
Zest Reacsed  from FITS-C Data 3¢ Saiculation
PI7s~-1C 22-330" 110 105-110
P17S-2C 18-26% 48 35-40
FITS-3C 4-6% 7.8 S
PFI7TS-5C 9=-13% 49 45

*The firs: value assumes formation of Fez03; and
she second value assumes formation of FeC.

Rate of Chemical Oxidation

Metal oxidation is practically limited Dy mass
eransfer in the gas and liquid (of solid) phases
near the melt surface (10, 1l). In the gas phase,
steam must diffuse to the melt surface through the
nydrogen which is being genecated. In the liquid
phase in the ausence of bulk conveczion, if the
oxide formed remains a liguid around the molten
metal drop, the oxygen atoms must diffuse to the
snreacted metal through the layer being built up:
the same process 1is true for the case where the
sxide is a solid shell or crust atop the molten
metal surface, These two rate-limiting processes

are considered in the prediction of the hydrogem——

generation cate.

The first mass transfer resistance is the d4iffusion
of the steam :hrough the gJas =0 the metal surface.
Following past work in this area {12), the govern=
ing mass transfer eguation can De written in a
somewhat general form for equimolar counter~
diffusion of two perfect jases as

4N D, dp
o [ R (33
4t RT dn
oV
anH
where -;; is =he molar crate of hydrogen diffusion

in steam (mole/s),

Dy is the diffusion coefficient for
nydrogen and steam,

R, is the universal jas constant,

Py is the hydrogen partial pPressure,

Te is the jas-vapor temperature,

n ‘8 the outward directed normal
direction,
A 1s twhe surface area: 4=r? for a

droplet or L? for a plane.

One =zan integrate this equation with respect o 0
for a certain Jeometry (planar or spherical) if
one assumes that the diffusicn coefficient is a
constant stemming from the total pressure in the
jas-vapor phase and the nean film temperature,
T, (equal to the average of the water satura~
tion temperature Tgaer and the melt surface
temperature, Ty .

The second mass transfer resistance is the diffu-
sion of oxygen atoms through the 3elt oxide
(solid or liguid) to the unreacted metal. This
diffusion process is guite complex; for example,

for solids, hydrogen Jeneration rates are empir~
ically ccrrelated from test data (6,7) under the
poundary conditions that an excess of steam 1is
present, and the golid metal oxide film or crust
resists further mass transfer. For stee., =the
cate of reaction is given by a paradolic kinetic
expression

L Wl 3.8 207 exp 232 2)
dt RT
o'v

where W is t=he cumulative mass of hydrogen in
kg/m?, and Ry is given here specifically in
cal/gmole K. PFor a liquid oxide the process is
even more complex because the oxide may De misce
ible in the metal or the molten metal, and could
become mechanically mixed Dby internal <currents
caused by temperature or relative velocity.

We believe that, when the oxide is ligquid, these
swo latter effects cause the primary mass transfer
resistance tc be in the gJas-vapcor film., When the
oxide is a solid film or crust we can utilize the
empirical parabolic =xinetic models derived from
experimental data; this then Dbecomes the dominant
mass transfer resistance.

When the melt first enters “he water pool in the
FITS tests it disperses and mixes with the water as
it breaks apart intc smaller molten droplets which
are surrounded by a vapor film in a continuum of
liquid coolant. Past work in melt-coclant mixing
(10,12) indicates that the molten droplets decrease
in size with time to scme lower limit determined DY
steam gJeneration rates and fluidization c<riteria.
Currently, a simple dynamic mixing model has Deen
developed (13) which descrides the transient mixing
process of melt and water. We nave used this nodel
to predict the amount of nydrogen generated during
enis 'free-contac:t' fall phase of fuel melt 1in
coolant. To illustrate tne model we present a
simplified formulation here.

1¢ steam diffusion through the gJas=vapor gilm
separating melt and coolant 1is considered D2y the
reasoning above to Dbe the dominant mass sransfer
resistance and the process 1is assyumed =C Se Juasi-
steady, we can rewrite £q. . in spherical coordi-
nates A = 4 wré, n = r) and integrate acrcss the
gas-vapor film thickness. The resulting eguation 1is

d"ﬂ 47D JPH X"
— g —— D > —— 3
dt R T (R + 4

where APy is the difference in partial pPpressure
at tne melt and coolant liguid surfaces, Ry 18
the melt droplet radius, and is =he 3as-vaper
£ilm thickness. BSased on the dynamic mixing acdel
(13), Ry is calculated to vary according 2

Dy ® Dy exp -T* 3
wnere 3‘ - :R1 is the original mel: Jiameter, and
9 3
T* is the dimensionless time after the nel: enters
the water:

¢ ..Ol i.b ‘ r&.‘l.uo... -



2 1/2
s 3*(5\ ($)
. \A/
Q
where t is time
n o is the entry velocity, and
Par Py is the density of coolant, < and

melt, ®m. The vapor film ehickness in film doiling
can be derived guite simply from f£irst principles
{f one assumes a laminar vapor film flow, resulting
in

k. O u. [P ~T I‘ Ve
‘ .2 v v n (6)
Dv(ﬂc - pv)' L!q

where &k, and M, are the vapor thermal conducti~
vity and viscosity, respectively, 3 18 the gravita=
vional acceleration, and lgg 18 the latent Hheat
of vaporization.

Egs. 3-6 give the rate of hydrogen Jeneration per
droplet. The total generation rate is found Dby
multiplying the rate ¢for one droplet by the total
number of droplets

(1]
N - — (N

o1 3
p. ”bl

where Mg is the fuel melt mass. One should note

shat there is some uncertainty in Neopi One could—

assume the melt is homogeneous and the mass is the
metallic mass at the aixture density or, conver=
sely, the melt is heterogenecus with melt droplets
separate from the oxide or completely covering the
oxide drops. This introduces some range intd the
actual number of metallic droplets and the exposed
surface area.

1¢ one now combines the resulting Eqs. 3-7 and
integrates over the observed time, tgalls At
taxes the melt to fall through the water pecl (eor
to an explosion trigger site), the resultant
simplified expression Decomes

o \ /6mAp. \[expl=T (2, ) = I
T walod, e
o v, \‘Dn na' /1l T i.l&;

Jhere we have assumed, for the sake of illustra-
tion, that the melt temperature 1S constant and

§ «< Ry»

This calculation also includes use of the dynamic
mixing model. Because the wvater depth was so small
in the PITSC series ( 0.3m), one can calculate that
only a few tenths of a gram of nydrogen are gJener-
ated during =he fall of the melt in the pool. This
result is consistent with the observation that the
melt enters as a somevhat coherent mass and does
not mix significantly in the shallow depth of
water, causing the exposed surface area o be low.
This suggests that the steam explosion or the
stratified melt gQuenching pProcess produces the
majority of hydrogen.

Hvdrogen Ger gion in m Explosichn

For the steam explosion the gecmetry 18 uite
similar %o =ixing, since an array of fuel mel:
droplets is produced. However, now the melt drop-
lets are carried along as finely fragmented moltern
melt particles and are quenched in the expanding
high pressure steam which 1S generated. Therefore,
one can use Eq. 1 again for the mass =ransfer rate
when the fuel is molten, Dut now the chacacteristic
length is the fuel melt diameter. Integra:zing Eq.
1 produces:

aN D 4
o AR & B e =
dat m M o)

\ OV n

When the melt surface solid) les the mass rtransfer
resistance is dominated by the solidified oxide
€ilm or crust, and the weiglt 3ain is given by an
empirical parabolic rate equation like Eg. 2 for
steel. The fuel melt droplet diameter would now De
given by the post-explosion fragment size. Also,
the pressuyre in the gjas-vapor prase would begin at
a high value and decrease with time; however,
secause the diffusion ccefficient, Dy, is inver=
sely proportional to pressure, nis variation
counterbalances the increase in JPy.

The fuel melt temperature would decrease witn time
as the melt guenches; =this would pce the major
cransient effect ocecause, when =the fiel is molten,
ene diffusion coefficient, Dy, 1S approximately
proportional to Ty 1.5, 1f we divide tne fuel
melt guench process at the point when the oxide
crust solidifies, Tgol: ( 1000K for iron oxide)
then we can calculate the gJuench time o Tgo1 for
uun-dx!tuncn-con:zol‘.cd mass transfer. By a
simple energy balance for a fuel droplet we 3Dtaln

3 2Bl =gt - 1
:"mi:.an 0 (‘s " ‘e) (o)

AR

Fe) ¢

"

where Gy i3 melt spec:fic neat and T is the am=
nient temperature, and we nave assumed =hat =the
£.el Dbehaves as 2 lumped volume Biot number
<€0.1). We nave also usec a Nussel: number of two,
indicating t=hat, for Gthese small fuel melt diam=
eters ( 200 um), the droplet moves at the same
velocity as the gjas-vapor phase. We nave also
assumed =hat =tne energy produced from the exo~
thermic iron oxidation 1is negligicle compared o
the heat loss rate. The time tO teach %he oxide
solidification temperature is 3Jiven sy integratin
eq. (10):

> e P
- . T
tscl - ;‘;- in ——-J‘:. i L
° sol »
12k
where :o s~ 13
D ‘e
p.a a A

Por FITS-1C and 2C this time is on the srder of 50
to 100 msec, which is mueh smaller than the tilte T2
the guasi-steady pressure when the melt decris nas
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settled after the explosion; this suggests we can balance similar to Eq. 10 except that in this
Jse this characteristic time to compute nydrogen the melt is stratified as a layer.

~aneration after the explosion. Combining Egs. 7,
3, and 11 and integrating from the =time of the
explosion %O tgg] Jives

e ()

Hence t

-
| 3 Ro‘v a.
where C = —

! 4 pl‘:‘.n:m

o A
x J_’T.Co , where 3T = T (13)

and where Ay 13 the thickness of the nmelt.
When Eq. 17 1is combined with Eq. 14, integration

After the metal oxide surface has begun to solidi= over the time to solidification for iron oxide
fy, we can use BEq. 2 with Eq. 7 to find the amount (Tgoy = 1800 K) gives

of hydrogen gJenerated as the melt continues tO
cool. Practically, after the oxide surface of the
melt has solidified, the rate of hydrogen genera~
tion decreases so rapidly that Eq. 13 approximately
provides the total amount of hydrogen produced
during the explosion. Table 2 gives the results of
the calculation for FITS-1C and 2C where we have
ised the FITS Sauter mean diameter for Dy. The
lower value in the Table assumes that the metal
phase is sepacate from the oxide as individual Peactically, once the metal oxide nas Degun 3
droplets. This assumption is based on the concept solidify, the rate of nydrogen jemeration will Se
that the melt is heterogenecus. If the melt is a reduced supbstantially, and Eq. 8 will predict tne
nomogeneous mixture, then the actual value 1is sotal amount of hydrogen produced. Tacle 2 3ives
bounded by the higher figure. The agreement with the cesults whnen this modei is applied o experi-
the actual experimental value is surprisingly 3ood, ments FITS-3C and SC, where no steam explosions
suggesting this simple approach 1is valid for an sccurced. Again the agreement is gquite q00d,
order-of-magnitude experimental data analysis. suggesting one zan use it £or experimental aralysis.

-

by W e -

n in : Quen: Sonclusions
For the case where the melt has fallen through the Recent FITS-C experiments, using iron=alumina ot
vater pool and reagjlomerated on the chamber >Dase, corige A + R melt simulants, have snown Inat sud-
the melt will be oxidized by the water layer above stantial amounts of nydrogen c<an oe generated
it. The mass transfer resistance vhen the setal 1s during & CMCI; when the interaction was explosive,
"‘;1“" is given by Eq. 1 in a linear form A * the percentage Of metal that reacted o produce
t3, L * chember width and n © X), with the Iince= nydeogen was rougnly five times jreater than in tne
gration taken over the vapor fila thickness, d . non=explosive case. Predictions for the amcunts of
separating the melt and the water: hydrogen gJenerated using 23 simple model were in
reascnable agreement wiid the experimental results.

aN D, AP
sl » & el
N " & 3

where & is now given by the f£ilm doiling thickness Refecences
for a large flat plate:

L. D. Buxton, \ -
1/4 Analysis. SANC77-1842, Sand.a
3o 0.9 nv\;“w rra 3 r"s' Laporatories (1373,
e 0. { )

P " 2’9 Teg W. 8. Murfin, Editor, y n Isdian
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