Journal of Taiwan Fisheries Research, 17 (1): 73-79, 2009

(
40L

1 gl Philips 36W PL  UV-A

TAN mg/hr
+0.15 0.71 £0.18 TAN mg/hr
1.22+£026 1.45+0.18

=
ull

(McCarthy and
Kamykowski, 1972)

70 ~
90% 5 ~ 15% (Randall and
Wright, 1987)
(NH;) (NHy")
NH;  NH,
pH pH
NH; 10
10 NH; (Whitfield,
* 67 , TEL: (08)
832-4121 209; FAX: (08) 832-0234; E-mail:

cshsieh@mail.tfrin.gov.tw

UV-A

35L 3.5 TAN mg/l

0.04+0.02 0.07+0.01 0.24+0.02
0.59+0.14 0.67

1.81 £ 0.34 TAN mg/hr

1974; Bower and Bidwell, 1978) NH,"
NH;

(Spotte, 1979; Colt
and Armstrong, 1981)

( ,1979)
(Zhu et al., 2005, 2007)

( ,2007)

PL

UV-A (electron, ¢")

(electron-hole, h")

FRLEEL /5 ik


mailto:cshsieh@mail.tfrin.gov.tw

74 Bt

Merck NH,4C1
19.103 g 100
ml (Total ammonia-N, TAN)
50000 TAN mg/1
Fig. 1 10 cm 50 cm
10 cm
Philips PL
36W UV-A

Fig. 1 Experimental setup. 1. Reaction chamber; 2.
UV-A lamp; 3. Disc air diffuser stone.
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Fig. 2 In deionized water, (A) changes of total
ammonia-N concentration and (B) ammonia oxidation
rate (mean = SE) (n =10) that different alphabets
represent significantly different (p < 0.01) among
treatments.
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Effects of Different Gases on the Photocatalytic Oxidation of Total
Ammonia Nitrogen by Suspended Titanium Dioxide in Different 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 of aquatic organisms. It is highly toxic to aquatic organisms, and
therefore must be removed from aquatic ecosystem. A new photocatalytic system was designed to remove total
ammonia nitrogen in water in this study. Titanium dioxide was suspended by disc air diffuser stone and activated
by PL type UV-A lamp light to produce free electron and electron hole. The photocatalytic oxidation of total
ammonia nitrogen was measured in different water (deionized water, tap water and seawater) that was aerated
with different gases (air, oxygen and ozone). In deionized water, the photocatalytic oxidation rate of total
ammonia nitrogen aerating with different gases were 0.04 + 0.02, 0.07 = 0.01, and 0.24 + 0.02 TAN mg/hr,
respectively. In tap water, the photocatalytic oxidation rate of total ammonia nitrogen aeration with different
gases were 0.59 + 0.14, 0.67 £ 0.15, and 0.71 + 0.18 TAN mg/hr, respectively. In seawater, the photocatalytic
oxidation rate of total ammonia nitrogen aerating with different gases were 1.22 + 0.26, 1.45 + 0.18, and 1.81 +
0.34 TAN mg/hr, respectively. It indicated that the photocatalytic oxidation rate of total ammonia nitrogen was
affected not only by ion in water, but also by the gases types of aerating. Ozone aeration was the best to enhance
the photocatalytic oxidation rate of ammonia by titanium dioxide. Oxygen aeration was the follower and air

aeration was the last.
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