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HF OFFGAS SCRUBEER
ENGINEERING STUDY

A. INTRODUCTION

In order to accomplish the fluorination step of the 234-5 Building
"Button Line" process and control the HF offgas, the fluorinator is
operated under negetive pressure generated by & water jet of
merginal capacity which discharges from 5 to 12 GPM to the D-6
drain system, a retrievable plutonium stream. Thls installation
presents a potential hazard because of the possibility of water
backup in the event of check valve failure into the hot fluorinator
which could result in a steam explosion. The jet water constitutes
more than one half of the D-6 load, considerably diluting the waste
stream and increasing, in the advent of recovery thru the new

Waste Treatment Facility, the rework quantity. ©Some finesse is
required in order to operate the fluorinator at a relatively uniform
.and consistent pressure. Because of the potential explosion hazard
and other operating disadvantages, an engineering study of offgas
systems was initiated with the intention of proposing an improved
and safer system.

B. PURPOSE

The intent of this document is to report the results of an
engineering study of the fluorinator HF offgas system located in
glove boxes H-9A and HC-9B located on the 234~5 Building "Button
Lines.” .

C. SUMMARY AND RECOMMENDATIONS

An engineering review of existing HF offgas systems and consultation
with concerned personnel indicates that the jets should be removed
from the glove boxes and the offgas lines routed to a caustic potash
scrubber located in a separate glove box from the process glove

box. An engineering-process flow diagram, attached, SK-2-19496,
describes the scrubbing process and egquipment. Attached drawing SK-2-
19497 illustrates the scrubbing glove box arrangement for the RMC
Button Line. Briefly, the installation would require a 3-inch
diameter x 3 foot long disc and donut recirculation scrubber complete
with a 6 inch dismeter x 5 foot long glass pump tank, pump, condenser,
vacuum blower, instrumentation, and piping services located within a
stainless steel glove box about 4 feet wide x 2 feet deep x 14 feet
high.
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The recommended scrubber installation described above would
eliminate the potentlal hazard associated with possible jet water
backup into the fluorinator, be an easily controlled vacuum source,
have increased capacity, and reduce the D-6 system volume by about
50 percent. Additional benefits would be derived from an improved
vacuum control which would automatically maintain & uniform fluorina-
tor pressure. A remotely-controlled, instrumented and interlocked
facility would be furnished to provide a safe, reliable vacuum off-
gas treatment unit. A study stage project cost estimate for the
complete installation indicates a total cost of $90,000 to $115,000,

DISCUSSION

Included in this section is & brief dilscussion and a simplified
schematic of each HF offgas system reviewed. Alternatives #2 and #3
have been altered slightly in order to present them as they would

be utilized for CPD processing rather than as desighed for the Rocky
Flats process.

1. Existing HF Offgas System (H~OA & HC-9B)

FILTERS

WATER
EDUCTOR

WASTE
TO D-6
SYSTEM

Eductor water supply is directly off the process water header
and protection against water backup into the hot (400-500°C)
fluorinator is contingent upon satisfactory performance of the
specially constructed check valve in the offgas stream. Upon
several occasions, water has been found in the secondary filter
housing. This does not indicate positive evidence of check
valve failure because the quantity found could have been from
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condensables. Loss of fluorinator differential pressure for any
reason, but specifically due to a water backup in the offgas stream
would cause the bleed valve to close, thereby eliminating that
avenue of water pressure relief. Full header pressure and flow
through the one~inch water supply line would flood the filter

cases and eventually flash to steam upon entry to the fluorina-

tor proper. Depending upon the hydraulics of an upset systemn,
existing low differential alarm may or may not provide an

adequate advance notification for remedial action. A related
potential criticality hazard exists due to the presence of a

source of unlimited water supply to the glove box confines.

Should a sudden rupture of the supply or exhaust line occur, which
is credible due to the corrosiveness of the HF stream, an ap~
preciable gquantity of water will be Introduced into the glove

box. A sump probe alarm exists to detect and notify of a high
liguid level condition; however, here again, timing would be

very ilmportant. A further disadvantage of this system is due

to the nature of a one-pass water stream which results in full
discharge to the D=6 drain system. The eductor presently in

use is a Penberthy 184A water jet exhauster which has a consumption
of 5 to 12 gallons per minute. With one jet in service, its con~
tribution to the normal D-6 flow rate exceeds 50 percent; occasionally
two jets (one in each glove box, H-9A and HC-9B) are in service
simultaneously, thereby, further increasing the load to the D-6
system.

Originally the system was designed with a special monel jet to
handle the flow sheet offges rate of 4.28 CFM @ 200°C. By
experience, it was determined economically justifiable to sub-
stitute a brass 3/4 inch Penberthy 182A water jet exhauster

for the more expensive monel jet. After limited operation, the
3/ inch 1824 was replaced with a 1-1/4 inch 184A of increased
capacity. For waximum performance, the 184A requires a 1 inch
pressure connection and l-l/h inch suction and discharge con-
nections; consequently, maximum performance is not achieved due
to utilization of the undersized original lines. Capacity is
further affected because of the need to throttle the jet water
supply to supplement the pressure control system. Inleakage

has been a continuing and unpredictable problem causing, in part
at least, the need for increased capacity. A separate program has
been initiated to investigate this phase of the system. Limited
capacity increases the filter brushing frequency required to
reduce pressure drop in the system. Increased personnel exposure
and decreased operating time are directly affected. Increased
capacity is therefore a requirement of an improved replacement
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offgas system. The limit has been reached by increasing Jjet
size. The present jet system presents potential explosion

and criticality hazards, unduly loads the D-6 system, is
difficult to control, possesses limited capacity and adversely
affects operating efficiency. A new replacement system is
required. Following is a discussion of four alternative systems,
each possessing some merit. The last, #4, 1s recommended for
installation as it most nearly fulfills all of the criteria.

Alternative #1, Recirculation Educator HF Offgas System

| FLUORINATOR | FILTERS l
l

AP

BLEED
EDUCTOR

OVERFLOW
TO D6
SYSTEM

Pump

The refinements incorporated in this proposed system are the
recirculation pump which would reduce the total flow of the D-6
system by about 50 percent and limit the total amount of water
which could enter the glove box due to a pressurized line leak
to the quantity contained within the pump tank. There would be
no improvement for the water backup hazard in the event that
the eductor discharge should become obstructed.
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3. Alternative #2, Vacuum Pump HF Offgas System

r | F'LTERS_'"“"“—

[PLUSRINATER o
' EXHAUST

'

oo ~— AP {i] . AR
0 D-
SYSTEM “ NasHAS BLEED

HYTR !
PUMP s cooLeER
' KOH
[ MAKEUP
PUMP

KOH TANK
PUMP | Gt

This pump system is basically similar to Alternative #1, in that
the eductor is replaced with a Nash Hytor vacuum pump. Both
types of systems are basically difficult to control at low
fluorinator vacuums. The eductor system control can be eased
somewhat by an additional control on the pump discharge pressure
to the jet. The water backup hazard is comparable for both
systems as is the quantity of discharge to the D-6 system. The
pump system was tried at Rocky Flats and ebandoned in favor of
the scrubber system, described in Alternative #3.

h. Alternative #3, HF Offgas Jet Scrubber System
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An eductor dis used in this Rocky Flats system as a Jet
scrubber, the vacuum and pressure control being furnished on
the tie-in to the house vacuum system. The hazard associated
with a water backup to the flucrinator is still present.
Waste to the D=6 system is appreciably reduced as is the
quantity of water which would be available to flood the glove
box.

Aternative #&, HF Offgas Scrubber System
AYBPY— — — — — — e —— — — EXHAUST
@@ 2 TRAP g'_\—/:c WNI'Z

Al - ——- BLOWE
B it T
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After review of the existing HF offgas system and Alternatives
#1 thru #3, this system was developed to provide a safe, easily
controlled and relieble means for handling the fluorinstor off-.
gas stream. The potential hazard assoclated with Jjet water
backup into the fluorinator is eliminated, the pump tank is
instrumented for level control and alarm and the glass side wall
affords visible confirmation that the controls are operating.
Additional electrical interlocks will be installed to back up the
instrumented level control, such as autcomatically stopping the
pump upon high or low alarm. Other interlocks will be installed
to provide a completely safe system. Since the scrubber would
be located in a separate glove box, reference attached drawings
8K-2-19496 and SK~2-19497, there would be no water available for
flooding the process glove box. The waste stream to the D-6 system
would be reduced to a minimum, determined automatically by pH
instrumentation. The D~6 normal flow rate would thereby be
reduced by about 50 percent. This proposed system eliminates

all of the disadvantages of the existing system as well as those
of alternatives #1 thru #3 and is recommended for replacement of
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the installed Jet systems. Study drawings SK-2-19496 and SK-2-19497,
attached, were prepared for the presently operated fluorinator
glove box HC-9B in order to obtain & cost estimate. The estimated

cost for the complete installation by CPFF forces is $90,000 to
$115,000,

4

R.'A. Cicecarelll
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