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EXPERDMENTAL STUDIES ON THE ERYPTON ABSORPTION
IN LIQUID CCp (KAIC) BROCESS™

R. W. Glass, #i. W. R. Beaujean,*™ V. L. Fowler, T. M. Gillian,
D. J. Inman, and D. M. Levinsg***

Oak Ridge wational Labcoratory
Oak Ridge, Tennescee

Abstract

Rezults are presented for a series of experimonis to quantify krypton
removal from simulated lHigh-Temperature Gas-Cooled Reactor reprccessiug off-gac
by the KAIC process. The Experimental Engineering Section Off-Gas Decontamination
Facfility uced in the campaign provides englneering-scale experiments with nominal
gas and liquid flows of 5 scfm and 0.5 gpam respectively.

Equilfbrium and noneguilibrium mass transfer experiments for the COp-Op-Er
system are described. Data analysis indicates values of HIU for krypton on the
order of 0.5 £t for decontanination factors from 100 tu 10,000, Recent flooding
information for the packed columns is combined with previous data and is showm
to be well represented by an empirical flooding eguation.

Tutroduction

As part of the Thorium Utilization Program developmsental work being carried
out at the Ok Ridge Natiunal Iaboratory, the Experimental Engineeering Ssction
Off-Gas Decontemination Facility(a) (EES-CDF, see Fig. 1) has been operated to
quantify the absorption of krypton by licuid €CO,. The work presented here com-
prises approximately 30 experiments involving tﬁe mass transfer of krypton into
liquid CO, in the presence of Op and 10 experiments in which conditions within the
packed absorption column were chosea such that C0,-Kr equilibrium values wore
obtained as a check on values of equilibrium data reported in the llterature.(2,3)
Additio?ja.;). column flooding data are also presented and compared with previous

values.

*Research sponsored by the M@ Energy Research and Development Adminis-
tration under contract with Union Carbide Corporation Nuclear Division.

**Guest scientist from West Germany. Present a.iress: Institute for Chemische
Technologle, der Kernforschungsanlage, Julich GabH, 517 Julich, West Germany.

***Guest scientist from Australia. Present address: Chemical Tecknology
Division, Australian Atomic Energy Commission, Research Zstablishment, Private
Mailbag, Sutherland 2232, N.S.W. Australia.
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Fig. 1. Experimental Esgineering Section Off-Gas Decontamination Facility.
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Flooding Studieg

Fluid dynamic data for the.EES-ODF packed coluans have been reported. (1)
More recently, & few additional experiments with the liquid CQ? systena were con-
ducted during a High-Temporature Gas-Cooled Reactor (HIGR) campaign in the Osk
Ridge m?ﬁ?m Diffusion Flant (ORGDP) facility for off-gas decontamination

gtudies.

Plgure 2 precents the collective flooding informaticn cbtained for the packed
eolumns investigated. Included in the data showm in this figure are flooded con-
ditions found for the 1-1/2-.in. abgorber column and the 3-in. stripper column in
the EES-ODF, together with the more recent data (darkencd points) acquired from
operation of the 3-in. fractionator column in the ORGDP facility. All colwans
are packed with presized canisters (6 in. long) of Goolloe* wire mesh packing.

The flooding curve is presented in a standard form for the particular packing
{1.e., no "packing factor™ is included in the ordinate grouping). The following

quantities are noted for Fig. 2:

L = liguid flow rate, 1b/ft%nr,

G = gas flow rate, l‘b/rta. hr,

p; = gas-phase density, 1b/re3,

o, = liquid-phase density, lb/rt3,
By, = liquid-phase viscosity, cP,
Uy, = gas velocity at flooding, ft/sec,
g = 32.2 fi/sec?.

With the addition of the four experimental points from the ORCDP fractionator, a
curve has been fitted to all points showm. The results are as follows:

7 =a+bE+ o= Log (y), (1)
where
;-- 2,0 + lm (x),
0.2
M Pg Vg,
¥y = ordinate values of —————a=——e
£ PI.
L a(t:
X = gbscissa values of S§¥— ,
G Py
a = -3-’41*7.'8’
b = 0. 379&9,
c = -00315!"570

*
A product of the Packed Column Co., a Division of Metex Corp., Edison, N.J.
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Practically all of the fluid dynamic experincnts represented iy the flooding
curve have involved CO, only {i.e., both gas and liquid phases are essentially
pure COz). The effect of light gnses such as Op, lip, ete., is not axperimentally
implicit. liwwever, most of the arcas of concern in the EAIC process involve pure
co?. The capacity or throughput of the packing at flooding is leps than that
suggested in literature supplied by the wendor (overall, by perhaps 5075 depending
on conditions). The pressure drop at flooding is approximately 0.5 im. Hz0 per
foot of packing.

uilibrim rations

At the beginning of the precent work, it was recognized $hat a fundasental
question concerning Kr-COr equilibrium existed. Tke problem czn bj explained by
referring to Fig. 3. Two independent sets of eguilibrium datal@ 3) for the same
gystem were avallable, and thece were not in agreenent., The data are expressed
as the equilibrium ratio y/x, where y and x Jenote krypton concentrations in the
vapor and liquid Co, phases, respecti . Calculations based on each set of
data produce widely varying results.!5) Morecver, decisions as to what experi-
mental conditions to use for the present werk depended on the value of the Kr-
CO, eguilibrium ratioc. Thus a series of experiments was conducted early to
determine whether the dilemma cuuld be resclved.

Two important considerations are worth noting. First, the ERS-CDF is mot
desigred to provide equilibrium data per ge, Since the facility involves eguili-
brium in an indirect manner, it is a question of precision regarding the worth
of equilibrium observations. Second, the degree of accuracy relative to saupling
and analysis is very difficult to eatablish, especially in limited-time operations.
Consequently, the objective of the egquilibrium studies ias to present evidence as
tc which set of equilibrium data wac more nearly accurate. The stuiies alsc
allowed a pseudo-gquantitative evaluation of samnling and analytical techniques
for the EES-CDF. Details of the sanpur?i zgnitorl.ns, and analytical techniques
for the EES-ODF are presented clsewhere.'®s

Table 1 presents the basic data for the ten egullibrium experiments. The
method of opecration during these experiments was straightforward. The facility
was cperated with varylng amounts of oxygen, at different pressures and tempera-
tures, bui always with the liquid-to-vapor flow ratio in the absorber cclumn set
to produce a "pinched" condition at the botitom of the packed section. A pinched
condition results when the liquid-to-vapor ratio is less than the egquilibrium ratio
(y/x), given sufficient packed section length. The result of operating in a
pinched mode is that the vapor entering and the ligquild leaving the column will

be essentially in equilibrium.

Table 2 summarizes the equilibrium experiments with regard to the faclility
method of operation. After sufficient time had been allowed for system transients
to subside in each run, both the gas and the liquid at the bottom of the packed
section were sampled and analyzed for krypton and C.. Calculated walues given 7
in Table 1 are based on the CO,-Onr~Kr eguilibrium model deseribed in W/MB‘&?. '
The eguilibrium model assumes the validity of the data of liclz et al. 3) tor
krypton. Figures I and 5 present the computer model results for the eguilibrium
ratio and Henry's constant for the various camponents.

Figure 6 presents summary results of the egquilibriur studies. Values of y
and x (mole fraction) for krypton were determined by saupling and analysis, and
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Table 1, Sumary of results cbtalned in ten ejuilibrium experiments
in the EES-CDF

Experiment  Pressure  Temperature Yoz - (WEEE
number (psie) °¢) Measured  Calculated Measured  Calculated”
232 340 «17.5 0. 0770 0. 1005 €.9% 7.4
2kl 254 «28,5 0.15190 0,1537 9.02 i9.23
ash 375 -12.1 0, 0790 ©.053k 6.9 7.00
268 309 A8.5 0.0338 Q. 0579 8.3 8.49
275-C 286 «19.4 ~0 0.0238 9.75 9.1k
275<E 290 «19.0 ' 0. 02k5 7.90 9.02
296 290 =25.7 (0.1189) €.1738 8.85 9.03

Scalculations wrere based on the COz=Kr-0s model presented in Qm-ﬂishglﬂw e (v/x)ip
ratio was ealeulated assuning the validity ef the data ef lictz et al. <*'<\_\




fable 2. Susmary of experimental equilibrium operations
Experiment
nwmos & Description of operation

232 Typical mass transfer experiment invelving both
gas and liquid countercurrent operation with a
low value of liquid-to-vapor ratio

2k Simiiar to 232

254 Similar to 232

268 Simiiar to 232

Z75=-A Only liquid flow in operation; esuilibrium with
overgas achieved by long-term gystem operation

275-B Similar to Z75-A

275-C Siaflar to 275-A

275-D Similar to 275-A

275-E Similar to 275-A

Similar to 232




12

2 ORNL DWG 75-798 Ri
{0 DRJBCHN IS UL (LA DN A N B LN N NN B A N N N A

8}~ -
- RATIOS SHOWN ARE FOR INFINITE -

- DILUTION IN LIQUID CARBON DIOXIDE -
4- L

ot

EQUILIBRIUM RATIO, y/x
®

2]~ NOTZ ET AL. (REF. #)

2 ¢ s btasnbaac g lasetaaantlan-lossnn
-60 -50 -40 -30 -20 -0 0 10 20
TEMPERATURE, °C

Fig. 4. Krypton and xenon equilibrium ratics uzs obtained ty the
computer model.




13

ORNL DWG 75-976R)

-ooo AL v L ] -‘ L L B | J - L J L} v v - LJ L] L | - LS J ) ]
600}~ -
Y400} OXYGEN L
=
2 300}
>
=
© 200}~ KRYPTON -
S
=
o
- 100|- -
2 C 7
W i XENON }
= 60} .
- | J
=
< a0l -
2
o 30} NOTE: CURVES REPRESENT COMPUTER -~
o MODEL RESULTS FOR THE
'3 VARIOUS SOLUTES IN SATURATED
M 20~ LIQUID CO2 -
2
w
b
PSRN BTSN PO N I T AN AN W T VA TN W NN I N N A |
-850 -40 -30 -20 -0 0
TEMPERATURE, °C
Fig. 5. WValues of Henry's consiant for selected sclutes as obtained

by the computer model.



14

ORNL DWS 75-978R1
' !

i’

| | [} L] I
12~
SYSTEM_COMPONENTS I’
Ke-TRACER LEVEL
02-1-15%

T]= €02 - BALANCE -
S0} I -
[

- 4
-J
=
3 I
-J
3l 1 Y1 -
(& ]
x I /
Z
>l -
II DEVIATIONS INDICATE
VARIATIONS OF £ S psig
71~ I AND £ 1°C BY CALCULATION  _
6}- -
1 | I i i
5 6 7 9 uo T
Crm Kr EXPERIMENTAL
Fig. 6. Comparison of predicted and measured values of (y/x)

for the equilibrium experiments.



14th ERDA AIR CLEANING CONFIN©NCE

the value of (y/x)y, experimental was obtained dircctly. For cach experimental
value of P (total pressure) and T (system temperature at the bottom of the
abserber), the computer model for the C0z=Kr-0,, equilibriun provided a correspond-
ing value of (y/x)xy caleviated. Additionally, the computer model provided a value
of Yoz at each P and T for comparison with the measured quantity.

Considering the range of concentrations involved (< 2 mole ¥ On in the liquid
and tracer-level krypton), the agreecment prestng in Fig, 6 1s remrﬁnblw cood and
would tend to support the data of Notz et al.{(3) Thus, for the remaining experi-
ments. the data of Notz et al. are assumed to be valid.

Magss Transfar ixperimetits

during the mass transfer experiments the EES-CLF war operated in total re-
eycle with approximately 1079 light gas (02) and tracer-Lovel krypton. The
similated reprocessing off-gaz streaum was campressed to slightly more than the
desired absorption pressure and rcuted to the bottom of the absorber culumn., 1In
the absorber, the gas (flowing upward) was contacted with essentlially pure liguid
co, into which both 0, snd krypton were absorbed as the liquld flowed down the
packed section. The solute-laden liguid wms thrn routed to the stripoer coluwn
where the dissolved gases were desorbed and :2leased into the siriyper off-gas
stream. The stripper and absorber off-gases were subsetuently cambined fo form
feed gas and recycled to the campressor. Ligquid leaving the stripper was recycled
to the top c¢f the absorber packed section as a continuous flow of solute-free

solvent.

For each of the mass transfer experiments, an cperating condition was chosen
and the entire flow system was allowed time for trinsients to sibside tefore
sampling and data acquisition. Tables 3 and 4 pregent a portien of the data taken
during the mass transfer experiments, and included data for four experiments
(viz., 232, 241, 25k, and 530) which were made under pinched conditions that do
not reflect the nature of tke other mass transfer experiments. These four experi-
ments simply offer a lower bound to operational mass transfer. Sane of the values
listed in Table 3 were obviously not obialned directly by experiment but, instead.
were calculated from more fundamental measurements. The absorber pressure, average
abscorber temperature, absorber AP, and liqufd rate are shown as measured. Feed
gas rates were dependent on roiameter calibintions, while the Oz content of the
feed gas and overall krypton decontamination lfactors (DF's) were based on sampling

and monitoring.

Data 27315

During operations only the feed gas stream could be ldentified with respect
to both flow rate (via rotameter) a:d composition (sampling and analysis). Off-
gas streams from the absorber and from the stripper were sampled ard analyzed
for compesition, btut their flow rates were not knowrn accurately since flouneters
for these streams were unreliable. Xnowleldge of the compositions (02 and krypton)
for these streams, together with the flow rate of the feed gas siream, allows
calculation of flow rates for the off-gas streams by asswaption of either 02 or
krypton material %2lances in conjunction with overall stream balances.

8 Operational experience provides more confidence in the determination of the
ke ccentent; therefore, the assusption of a carplete krypton balance was made,
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Table 4. Mass transfer values

Experimest  Overall  Columsf  Krypton  Op balance  Abgarption

nunber or DF HTU (£t) Tactor factor
22z 357 227 0.561 0.93 1.29
232 5 5 1.329 0.9k 0.81
241 T 7 0.700 0.9% 0.90
25k 3 3 3.220 0.97 0.72
309 256 219 0.355 0.9% 1.15
320 14039 TIST 0. 383 0,84 1.43
330 %161 2750 0. 339 1.06 1.32
340 7000 4139 0.335 1.02 1.43
348 9687 3865 0. 348 1.02 1.45
358 618 e 0. 380 1.02 1.23
368 7206 3350 0. 374 1.10 1.4
378 3214 1927 0. 405 1.02 .42
388 3043 1887 0. %00 0,97 1.%0
Lo5 1215 704 0.163 0.99 1.34
ns 1013 621 0. 464 1.05 1.3
426 153 s 0.505 0.97 1.19
h36 939 343 0.493 0.99 1.33
51 590 354 0.430 0.93 .27
LG 2602 2267 0.418 0.9% .42
70 3075 1358 0.482 0.5 1.55
480 87 ™= 0.3%5 0.99 1.07
490 10 10 0,538 0.92 0.92
ko8 5157 2119 0. 141 1.08 1.58
518 839 €2 0.%00 0.98 1.25
528 4038 255 0.378 0.92 1.%0
538 5 6 1.720 0.98 0.87
sk 17 13 0.815 .99 1.0z
558 160 96 0.479 .95 1.13
568 1100 830 0. W8 o.a8 1.32
578 2003 1543 0.419 0. 9% .51

\% "Colusn DF's are calculated values which pertain to conditions at the
top and botiom of Liiz packing itself.
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and the inaccuracies involved in flow rate, O, content, and krypton content have
been cambined into the oxygen balance factor noted in Table 4.

The overall krypton DF as presented in Table 3 ic calculated from the krypton
present in the fecd gas and absorber off-gas strenas as follows:

‘ - Amount of Kr in foed zas
Overall DF Amount of i in absorber off-gas ° (2)

Calculations of HIU's for krypton are based on the following simple and
classical eqmtimsz(a

HIU = Z/NTU, (3)
_ yb-yi
el 2 (4
v *-v) - (y>*-5;)
% - ¥)yy = —2 o%"' }3,0 i, (s)
i 5—=2
yj_ -yi

where
HTU = height of transfer unit, ft,
Z = column packing height, ft,
NTU = number of transfer units,

inlet gas camposition,

Yy
outlet gas composition.

Yo

Asterisked quantities {e.g., y.*) indicate phase compositions that are in
equilibrium with corresponding cmp%sﬂ:ions in the adjacent plase. ALl composi-
tions refer to krypton; Z = 8.24% £t and y,* = 0. Values of HIU ealeulated by
using Eq. (3) are presented in Table 4. Figure 7 illustrates the variation of
the packing HIU with column DF. Figuve 8 shows the wariation of column DF with
abs ' wrption factor.

Discussion

As necessary for clarity, certain details have been included with the experi-
mental and analytical procedures already presented. A aore complete discussion
of the present work is presented in Befersnce 9. Earlier campaigns and reports
concerning the EES-ODF have noted the experimenial nature of the facility. The
presentgtion o details indicate clearly one aspect of this facility. The
facility, by design, is intended to provide develomment data as opposed to
demonstration-type information. Development data crllected relate specifically
to krypton atcorption by liquid COp. Subsequent work will be concerned with
other operations of importance in the KAIC process, such as fractionation of
lighter gases that are coabsorbed with krypton or complete stripping of all
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dissolved light gases. Each of these operations is important in the total de-
velopment of the KAIC process, but the EES-ODF i3 not designed to study all
operations simultaneously. The facility is not a prototype KAIC system. Rather,
it represents an engineering-scale system designed to study individual operations
of the KAIC process under experimental conditions as closely similar to those
expected in an overall process as possible.

Many features of the EES5-0DF will undoubtedly have counterparts in a con-
ceptual or subsequent design of the KAIC system; however, such features will
vequire technical review for operability, compatibility, and desirability
before scale-up to the comsercial or semicammercial aystem can occur.

The curve shown in Fig. 2 is of %he form typically presented(19) as the
"generalized" flooding curve except that the usual parameters, :.g/¢3 in the
ordinate grouping for the particular packing characteristics have been cmitted.
(Generally, ap is the total area of packing (£t2/ft3 bed), and ¢ is the void
fraction in ary packing.) DMoreover, the curve in Fig. 2 only resembles the
generalized curve and dces not corres exactly in shape. At any value of
the abscissa grouping, the ratio ap/e3 (i.e., the packing factor) can be
evaluated by calculating the ratio of the generalized curve ordinate grouping

~— A Of unity (near the center of both flooding curves), the packing factor is cal-

-‘)}7 ,-u?"x’( P “,

IJ o {,u' Jl-‘

culated to be 215 bty this method. Hence, in the instance describved, the packing
of Fig. 2 may Le compared to other types as follows:

Packing type 3 Relative factor
1/2-in, ceramic Raschig rings 428 1.9
5/8-in. polypropylene Pall rings 158 0.73
\ 1/2-1n. ceramic Berl saddles 595 2.77
j 1/2-in. ceramic Intalox saddles 400 1.8
Goodloe wire mesh packing 215 1.00

The relative factors presented sbove do not necessarily indicate a packing
. quality or utility higher or lower than the packing used. Two important per-
formance considerations here are throughput (or capacity) and HTU.

Figure 2 presenis evidence that the flooding characteristics of the packing
for the 1-1/2-in.- and 3-in,-dian columns are essentially fdentical for the
conditions investigated. Whether identical results will alco Ye cbiained in
larger-diameter columns is not known. The effect of packing density has not
really been determined for the wire mesh packing investigated.

It should be noted that in the event that diameter greatly influences the
flooding (and therefore the capacity) in large columns, the use of cther “dunped”
packings would not cirsumvent this problem. In fact, the relative size of dumped
packing to column diameter may be more aifficult to handle for scale-up purpcses

than considerations of the density of mesh packing.

From the standpeint of capacily and within the avalilable time for testing,
it appears likely that the wire mesh will provide a reasonable basis for scale-
up without undue compromise in mass transfer performance. Also, this material
will probably be at least comparable, with regard to capacity, to other com-
mercially available packings.
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The aquesiion of mass transfer performance is another important consideration
when selecting a packing material. The present work concerns only absorption
in the 1-1/2-in. EES~ODF column. 7 shows that for reasonable valu:s of
operational parameters a value of 0.4 to 0.5 £t for HIU results. A nusber of
considerations relating to the accuracy of the calculational procedures will
be dizeussed later. Of question here 1s whether Lhe HIU value will vary
appreciably with column diameter. Obviously, the question cannot be answered
from the present abscrption experiments alone.

Most of the important considerations in equilibrium operations hawve been
discussed previously. At the time the experiments were performed, valid questions
existed as to (1) the importance of the ejuilibrius data accuracy, and (2) the
effect of uncertainties in the equilibrium ratios (y/x). Certainly, the dats
of Notz et al. do exhibit an internal consistency over a relatively large range
of temperatures, and all of their data are reporied at essentially infinjte
dilution. Correlation techniques were used by Mobley to test the apparent
consistency with other colutes in liquid C0,. The net result of the egquilibrium
operations, together with the finding of Mo%ley, is that, while the daia of
liotz et al.3 are definitely more nearly accurate, a margin of uncertainty re-

garding absolute accuracy remains.

Just how important it is that the Kr-CO, equilitriua values are known to
within a given range, say + 107, is not clear. 3Based on HIU values calculated
with Eq. (3), & qualitative relation axists between HIU and X as follows:

TU,, = ml[%.a . (6)

Consequently, a 10} varfation in K (i.e., # 57) would result in a + 157 uncer-
tainty in HIU. Such an uncertainty in HTU would uwot be unacceptable per se;
however, the true range of uncertainty would undoubtedly be larger since other

factors are known to contribute.

Figure 6 indicates a slightly lower experimental value of (y/x)y, than one
would predict using the data of lNotz et al. Mobley's findings via correlations
also indicate 8 slightly lower value and thus tend to fall more in line with
other solute behavior In liquid C0p. Both the ejuilibrium operations considered
here and elements of the correlation work exhibit uncertainties, so that it can~
not be stated absolutely that the data of Notz et al. are in error. Fimally,
although the eguilibrium experiments were tedious and time-consuming, perhaps
more confidence could be placed in the resulis if additional experimenis had
been conducted, At the present time, however, there appsars to be no compelling
reagson why the data of Notz et al. should not be accented.

During the present mass transfer experiments, the independent variable of
primary importance was the absorption colwmn liquid-to-vapor flow ratiok (I/V).
Ranges for this and other important varisbles are suamarized as follows:

Varisble Range
Pressure, psig 254 t?.%
wtu.m, 'c ‘-moz ‘l‘b -u-6
Feed 0, concentration, vol % 5.93 to 20.05
Idquid-to-vapor ratio
Overall values .0k to 12,82

Column only 5.0k to 12.88
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It should be recognized that a 1:1 correspondence does not exist for the
ehove variables over thelr ranges. That is, the experiment with the highect
pressure is not necessarily the experiment with the highest L/V, ete. lHowever,
the vuriasbles are not totally independent, and a careful review of all variables
presented throughout this report is necessary for an appreciation of the nature
of the absorption process.

An important experimental observation is that variables do behave rclative
to one another as would bz expected based on thermodynamic and chanical engi-
neering principles. In short, no surprises were found, Of ejual importance
was the considerable operational experience gained, which will be of wuze in
subsequent campaigns and for scale-up design analyses. In sone ways, the
study of absorption ray be the least difficult of the studies requived (viz.,
absorption, fractionation, ard stripping). liovever, there are certain similarities
among the three studlies, and the discussion pmenéd in this report regarding
absorption should be applied {o future plans for fractionation and stripping

experiments.

The few results that indicate appreciably higher values of HTU than 0.4 f£%
(see Fig. 7) were cbtained in essentially pinched experiments, where the HIU
eguation is errcneously attributing all the mass transfer to the entire packing
length ingtend of to the shorter, effective length. The result is a higher
apparent HTU value, and this phenomenon is not unexpected. The fact that
Pig. 8 shows a rather sharp increase in DF as the value of the "absorption
factor," L/VK, exceeds unity is indicative of (1) more than just a "few™ stages
in the abasorber, and (2) the "correct™ cholce of experimental Kr-C0, equilibriun
data. If only a few stages were present, it would be expected that DF would not
incrense as rapidly with L/VK. If the data of Beaujean et al.? were correct
(or 1f the data of liotz et al. were grossly in error), the ™infication” of
the DF curve of Fig. 8 would not necessarily be at L/VK = 1. Of course, the
value of L/V used in L/VK could be in error; nevertheleas, it is doubtful that
the genemal error associated with L/V would exactly compencate for a correspond-
ing uncertainty in K. Further, since DF iz essentially a measured guantity,
the ordinate of Fig. 8 can be expected to be indicative of the true situation
as far as curve shape is conceried.

Concluslone

The present work has provided a wealth of oparating experience on which
subsequent operations can reaifstically be based. Sampling and analytical
techniques appear to be valid and provide a relatively quantitative measurement
of camposition. However, the absolute accuracy of camposition measurements
can be evaluated only with additicnal experimentation.

Flooding performance of the wire mesh packing iz reasonably well correlated
for tht smditions and eguipment studied. The krypton eguilibrivm data of liotz
et al.(3) appear to be sufficiently accurate for experinental purposes of the
EES-CDF. For process decontamination factors on the order of 1000, a value
of 0.5 £t for the krypton absorption HIU scems realistic and, within the ran -
of the experimonts couducted, does not vary for reagonable absorption conditions.
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