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5.4.5.4.1. Demineralized Water System. As received, the sanitary water
contains relatively large quantities of dissolved ionic impurities and must be
purified before it is suitable for use as process water in the PUREX Plant.
Purification is accomplished by passing the water through demineralizers.

Demineralization, or deionization, is a chemical exchange and adsorption
process in which undesirable dissolved salts are removed from water. Adsor-
bents are selective with respect to either cations or anions therefore, a
complete demineralization process includes contacting the water with both cation
and anion exchange resins. Removal of dissolved salts is effected by exchange
of an ion in the adsorbent structure for another in the solution being treated.
In the PUREX Plant, an acidic adsorbent removes cations, and a basic adsorbent
removes anions.

Three cation and three anion columns are used to meet the demand for PUREX
process water. Filtered water enters the top of the cation columns and is
routed from the bottom of the cation columns to the top of the anion columns.
After contacting the resin bed of the anion exchanger, the water flows out the
bottom of the column to the demineralizer water header and to the dem1nera11zed
water storage tank (TK-30)..

With use, the resin beds gradually become less effective for removing
dissolved salts, and must be regenerated. Sulfuric acid is used to regenerate
the cation units and sodium hydroxide is used to regenerate the anion units.
Routine demineralizer operation consists of regenerating one cation unit and
one anion unit after each has processed approximately 200,000 gal of sanitary
water. A special regeneration manifold permits the isolation of the spent
columns while the other columns remain on-line and continue to produce deminera-
lized water. The regeneration cycle consists of three steps:

1. Backwash. -Each bed is backwashed with water from the bottom (up-
flow) to remove trapped solids and to classify the resin bed.

2. Regenerate. The regeneration solutions (sulfuric acid and sodium
hydroxide) are prepared- batchwise for each resin bed. The motive
force used to transfer the regenerant solutions is by water jets.
Each regenerant solution enters the top of the appropriate resin bed
column. To avoid contamination of the conductivity probe located on
the anion column, the sample valve is closed. The probe measures the
conductivity of the demineralized water during normal operation and
is used to determine the need for column regeneration.

3. Rinse. After regeneration the resin bed is given a slow water rinse
using jets to disperse the regeneration solution through the bed.
The slow water rinse is terminated and a fast water rinse is initiated
to flush excess regeneration solution from the resin bed.
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The cation and anion exchange resin columns co-regenerant streams which
are dilute sodium hydroxide, sulfuric acid, and backwash and rinse water are
mixed in the catch sump. The trenches and catch sump are coated concrete
structures and do not leak to the soil column.

During normal operations, demineralizer water regeneration effluents are
released to the catch sump and gravity drains via a 6 in. internal diameter
pipe encased in a 10 in. internal diameter pipe to a 6,000 gal catch tank.

Other chemically compatible 1iquids are pumped from the north trench to the
catch sump. The catch tank is double walled and a leak detection sensor is
located in the secondary containment. The contents of the catch tank are pumped
to the neutralization system. The neutralization system is an automatically
controlled process with three pH adjustment chambers and a final in-line pH
monitor on the system outlet stream prior to release to a trench north of
Building 211-A. The outlet stream released to the trench drains to the chemical
sewer line which discharges to the 216-A-29 crib in accordance with the discharge
permit. If the pH of the outlet stream is outside the control range, the stream
is automatically diverted to the catch tank.

Two pumps are provided in the catch tank. The second pump serves as a
backup if the on-line pump fails. These pumps and all mechanical piping connec-
tions are located in the main catch tank riser so that any leaks will drain
back into the catch tank. All piping connections not over sumps are of welded/-
bonded construction.

The neutralization tank, two 100 gal chemical feed storage tanks, metering
pumps and associated piping are located in a concrete retention basin. The
basin is coated with a sodium hydroxide and sulfuric acid resistant coating.

The capacity of the retention basin is 110% of the neutralization tank’s volume.

Table 5-12 summarizes the demineralizer operating parameters and time
cycles.
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Table 5-12. Demineralizer Operating Parameters and Time Cycles

Cation " Time AniOon Time
Operating Mode Flow Rate Cycle Flow Rate Cycle
L4 gg? I/min) Y _
Maximum desired flow 15y .-- 110 -—--
rate of demineralized
£x2 water
L2
- Normal service flow 125 48 h - 85 72 h
£24~
.y Back wash 100 15 min 25 30 min
;{? Regeneration : 75 40 min 25 30 min
Slow rinse ' 40 45 min 20 45 min

Fast rinse 100 45 min 75 v 45 min



