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Fig. 1 Experimental setup. 1. magnetic stirrer; 2.
UV-A lamp; 3. beaker.
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Fig. 2 (A) Changes of total ammonia-N concentration and ammonia oxidation rate in different salinity seawater
(diluted by pure water) during photocatalytic oxidation trial. (B) Values (mean + SE) with the same superscript do
not significantly differ (p>0.05) among treatments.
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Fig. 3 (A) Changes of total ammonia-N concentration and ammonia oxidation rate in different salinity seawater
(diluted by tape water) during photocatalytic oxidation trial. (B) Values (mean + SE) with the same superscript do not
significantly differ (p>0.05) among treatments.
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Fig. 4 (A) Changes of total ammonia-N concentration and ammonia oxidation rate in different sodium chloride
concentration (dissolved by pure water) during photocatalytic oxidation trial. (B) Values (mean * SE) with the same
superscript do not significantly differ (p>0.05) among treatments.
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Fig. 5 Changes of total ammonia-N, nitrite-N and
nitrate-N  concentration  versus  time  during
photocatalytic oxidation trial.
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Effects of Salinity and Sodium lon on the Photocatalytic Oxidation
of Ammonia by Suspended Titanium Dioxide in Water

Chieh-Shih Hsieh®, Chin-Yu Yeh and Tzyy-Ing Chen

Tungkang Biotechnology Research Center, Fisheries Research Institute

ABSTRACT

Ammonia is a major metabolic product by aquatic organisms, which is highly toxic, therefore it must be
removed from the aquatic ecosystem. A new photocatalytic system was designed to remove ammonia from water
in this study. Titanium dioxide was suspended by magnetic stirrer and excited by PL type UV-A lamp light to
produce free electron and electron hole. The photocatalytic oxidation of ammonia in sea water was measured in
the experiment, which ammonia could be oxidized to nitrite and nitrate in sea water. The photocatalytic
oxidation rate of ammonia was 0.25 mg/hr in 2 liter seawater with one PL type 9W UV-A lamp of Philips and 2
g titanium dioxide. The photocatalytic oxidation rate of ammonia increased with salinity when salinity was lower
than 12 psu, and the rate was stable when salinity was higher than 12 psu. Sodium ion in sea water could
enhance the photocatalytic oxidation rate of ammonia from titanium dioxide. It was because the active ion of
titanium dioxide may be trapped by sodium ion and therefore enhanced the photocatalytic oxidation rate of
ammonia in photocatalytic experiment. However, when salinity is too high, the concentration of sodium ion is
over the demand of active ion or the active ion trapped by sodium ion which reacted with electron hole again.
Therefore, the photocatalytic oxidation rate of ammonia did not increase under this high concentration of

sodium.

Key words: photocatalytic oxidation, titanium dioxide, ammonia, sea water, salinity, sodium ion

*Correspondence: Tungkang Biotechnology Research Center, Fisheries Research Institute, Tungkang, Pingtung 928,
Taiwan. TEL: (08) 832-4121 ext. 209; FAX: (08) 832-0234; E-mail: cshsieh@mail.tfrin.gov.tw





