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Abstract:
The objective of this study was to evaluate the potential of clinoptilolite for removing ammonia from
fish hatchery water. Since ammonia in concentrations at least as low as 0.3 mg/l NH4+ is toxic to
salmonids, an effective means of removal is a prerequisite to reuse. A literature search indicated a
specially constructed trickling filter is the only ammonia removal device now being used at fish
hatcheries.

Ammonia removal by clinoptilolite was studied by passing synthetic wastewaters downward through a
12 in. deep by 1 in. diameter bed of zeolite at 20 bed volumes/hr.

The effect of brine concentration on regeneration was determined by passing various sodium chloride
concentrations with 0.025N± of Ca(OH)2 upward through the zeolite at 10 BV/hr.

Ammonia capacity of clinoptilolite is not linearly dependent on influent competing cation
concentrations. A five fold decrease in run length accompanied a sodium concentration increase of 256
fold (0.067 me/l to 17.2 me/l).

Results of exhaustion studies at 12.5°C and 23°C were nearly the same. Similar results were obtained
in regeneration studies. Therefore, room temperature investigations may be used to predict results in
the temperature range of salmonid propagation.

The cost of ammonia removal for a 3500 gpm hatchery was estimated to be $0.031/1000 gallons with a
water similar to Bozeman tap-water with 2.5 mg/l NH3. A regenerant consisting of 0.10 N NaCl and
0.025 N Ca(OH)2 was used for the cost estimate.

Extensive studies on the effect of competing ion concentrations are needed for accurate predictions
with various waters. In addition the use of physical-chemical treatment for BOD removal should be
studied in conjunction with ammonia removal by clinoptilolite. 
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