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This document contains information of a preliminary
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represent a final report.
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DISCLAIMER

This report was prepared as an account of work sponsored by an
agency of the United States Government. Neither the United States
Government nor any agency Thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legal
liability or responsibility for the accuracy, completeness, or
usefulness of any information, apparatus, product, or process
disclosed, or represents that its use would not infringe privately
owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or
otherwise does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or any
agency thereof. The views and opinions of authors expressed herein
do not necessarily state or reflect those of the United States
Government or any agency thereof.
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LEGAL NOTICC

This report was prepared as on account of Government-sponsored work. Neither the United States,
nor 'he Commission, nor any person acting on behalf of the Commission:
A.  Makes  any  warranty  or representation, express or implied,· with respect  to the a curocy,

completeness, or usefulness of the information contained in this report, or that the use of

any information, apparatus, method, or process disclosed in this report may not infringe

privately owned rights,:.or
B.  Assumes ony liabilities with respect to the·use of, or for damages resul,ing from the use of

any information, apparatus, method, or·process disclosed in this report.

As used in the above, "person acting on behalf of the Commission" includes any employee or
contractor of the CommissioA to the extent that such employee or contractor prepares, handles
or distributes, or provides access to, any information pursuant to his employment or contract
with the Commission.
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SUMMARY

The blanket entrainment separator was tested on June 19 and 20,
1956 using potassium sulfate as tracer as outlined by Burchlo  Runs
were made with solution volumes of 186 and 1860 liters in the blanket
dump tanks at boil=up rates of 3.2, 4.5 and 10 pounds per minute.
Using a nominal concentration of 11.9 grams of Fotassium per liter, the
concentration of potassium in the condensate varied between 1.0 ppm and
42 ppm, giving de-entrainment factors between 284 and 11,900.  Dupli-
cate.samples were not taken and very erratic results indicated that                -·
the sampling procedure was probably faulty.  The entrainment test was
then repeated at a nominal volume of 555 liters in the dump 'tank, at
concentrations between 30 and 38 grams potassium per liter.  In the
last test, potassium concentrations less than 0:2 ppm in the conden-
sate.indicated de-entrainment factors in the range 152,000 to 191,000.
(De-entrainment factor is defined as the potassium concentration in the
dump tank solution divided by the concentration in the condensate).

Procedure

1.  Solution Make-up.  100 pounds of chemically pure potassium
sulfate (containing a calculated 44.89 pounds (20036 kg) of potassium
were dissolved in 4000 pounds of steam condensate.  The calculated con-
centration was 10.94. grams of potassium per kilogram of solution (which
corresponds to a concentration of 11.15 grams per liter).  The reported

concentration of a sample sent to the laboratory for analysis was 11.9
.

grams potassium per liter.

2.  Sampling.  The dump tank samples were taken from a connec-
tion installed between the pair of flanges that normally contain valve
HCV-437 (see figure I); the condensate samples were taken from the tem-

porary discharge line of the pressurizer purge pump.  Condensate was
returned to the system through the condenser so that the dump tank solu-
tion concentration remained constant.  The holdup in Lines 219 and 223
(in the suction line of the purge pump) is about 5.5 liters and the purge

pump normally delivers about 0.2 gpm.  With the purge pump in operation
there were four vojume dhanges of liquid in the suction line of the
purgd pump during 30 minutes of operation before sampling.

&

0

1-w. D. Burch, Blanket Entrainment Separator Performance, HRT Test IV a,

Item 34 b, ORNL.OF=56-2-3  (March 26, 1956)0
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3.  Run 1, Blank Run.  A dummy run.was made using steam condensate
instead of solution   in   the   dump   tank at boil-up rates    of    3,2,    4 0 5   and   10
lb/min. The sample results are listed as Run 1 in Table I.

4.  Run 2.  410 pounds of the make-up solution (described above)

A were transferred to the blanket dump tank through Line 262 and using
boil-up rates of 3.2, 4.52 and 10 pounds per minute, samples were taken
after 30 minutes of operation at each boil=up rate.  The results are
tabulated in Table Ie

5.  Run 3.  The balance of the original 4100 pounds of solution

was,  ransferred  tg the blanket  dump  tank  and Run 2 was repeated with  a
nominal 1860 liters of solution in the dump tank.

6.  Run 4.  Run 4 was performed because of the erratic results
from Runs 2 and 30  The solution from Run, 3 was to have been evaporated

until about 1000 pgunds of solution remained in the dump tank; however,
because of a plugged snubber valve on the dump tank«weigh cell, the
weight. being indicated in the dump tank remained·nearly constant and the
solution was evaporated to dryness.  Inability to keep the temperature
of'the dump tank solution at the boiling point led to the discovery
that the dump tank weight instrument was faulty.  Upon repair of the
instrument, 1250 pounds of condensate were added to the dump tank to
redissolve the potassium sulfate salt and Run 4 was performedi  Dupli-
cate samples were taken and large volumes of solution were removed
from the dump tank sample point to flush out holdup in the strainer
pot and assure good samples.

0

RESULTS AND CONCLUSIONS

Complete sample results are listed in Table I.  Poor sampling
technique rather than entrainment appeared to be responsible for the
inconsistent results in Runs 2 and 3.  The results of Run 4, in which
more care in sampling was exercised, indicate de-entraihment factors
more in line with what are required if the blanket system is ever
operated with concentrated uranyl sulfate solutionso  Subsequent exper-
ience with the fuel entrainment separator during the natural uranium
run supports the bulief that de=entrainment factors are the order of
100,000 rather than 1000-=10,000 as indicated by the original tests

· using' tri-sodium phosphate solution2 and Runs 2 and 3 using potassium
sulfate.

2Po No Haubenreich and R. Van Winkle, Efficiency of Fuel System En-
trainment Separator During Normal Operationo  HRT Report II A (7c)b,
ORNL CF-56=5=167 iMay 25p 1956)o

R. Van Winkle
.i) d.     D o      Flynn
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Table I.  Results of Blanket.Entrainment Separator Test

Buh Approx. Vol. Boil-up     1  Est.             1  Reported  K
-

Dump Tank 1,

 o.  Solution in Dump IRate
 

Dump Concentration' Conc„   Conden.

7           '    Tank (liters) (»/min) Tarik  »=

-

dondensate.sate Conc.
1 Conc o 1 Tank f ppm)

(g  Kll) _1_(g/1)
1 364 3.2   0 *.2. ppm· ro.2

11  1
364

41.5 .        1         1  0           1

"
1

N

1,  1. 364
2 1

186
5.2     11.9    1 6.25      42      I      284

2  1
186

6.5----1-1,1.9----1 1.14     1   1.5     1     7,930  .   .  .

2    1  186           10      1 11.9    1 0.42   -
5073 2,080

3    
1860

3.2 _____ _1109     00665 

 -10.5 1,133
1

!

3   1- 1860---------- - 4.5    -11.9----1--1       1
1030 1.0 11,900

13    -1
1860

-10-2--1-11#9     1-0.i86--- ---1.62- 11     8,380

1 - -555    -
3.2 -       -  .      0.5 L- 0.2 152,500

1 1-4- --1----528                     11--   4.3----1      ----- --1,1.5 -2002
157,500 -

4 450 10 <0.2 191,000
1 -                   _-----_ -- -_- _---1- ---1------_---1_ ]j':2--
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