o 1
e 224821
¢ Py i ' o .
PausuTudmdviguiludariegluassqaidordudasaneu aunsadiinig
o dy ) 1 A T aa
vonouguazmziaes ldludsemalnelasnnusniieszniayaiis Insesmsvaruaznsy
o o 6'3 1ot o o o [ ar 1w
Uszug vhiudausuTudm$midegiguditellszus sunerhs Sanadoalna dnumzves
¥ td
1 [y 1y ¥ ' o
veesladl 3 guuunan 1dun deiln desyunagmlan uaztis@esvinanaia YausuTud
¢ ar ] : { =3 = o 3 o : oy an A
miniewsegluhinla azern lnas uasiieendiouge fufurhifu 181 hnmhanasyd
1 ] :? L) = 9 - L) . °y tg
Tnadieidealar Tas'lifinsnyudeu luggiouiudailymimsviaunauiivu
o L ) § = o - L] v &
wennniiiligiudaimstuileuvesmsniluihmnnisgafivuas Iidesnun fuiu
J 2 W = A o 24 oA o Y oA
WisuvsdesmaszuunyuRnnhduinii lvasennndeadostanduiniding iean
) y.? :' F [N ] o - :’ o )
Sinamsldhuazauguguaimihvud udedialsfawmsnyudowingu 11
1 4 o o ar 24 o y o ot :’ ar 3
aetiioq $uiludeniniauoy Tudsduiusuaswsevausuludiniiiazanlumh daiu
= g [ J A q 4 = o
nudsiiiiaguszaeaive 14inTensesianimuasinie il fnseituy Photocatalyst 11141y
o ar : ) o o Aan o
msihiauen Tuidis uouTuiivezgneend ladiu lu Infnuaz lumsn Tasd§azoluas
) 4 = o o 4 = 4 o = o
WadulunTeansesdanm dwmiumnTesfnseliuy Photocatalyst lu'Insngneend ladiiiy
=t ~ ‘/ﬁ o 1 ana aw dy kY :' a8 o I
TumsnTaeil lnmnidion laven ladifudusalfisen sndteiihindodanseiasiidnvas
ar : o o L4 a 1 1 as
adefuiudennhiulansuluim$n Tasanududuvewey TudioSuduiiswiiy 0.5

] o % ¢
ppm. Fudunnududugegafiausu Tudmdwiawsanuld

innms'vmamtﬁa'nanz'E?‘wﬁﬂmmmm%‘mﬂsm?nmwﬁqmwgﬁ 25 eeruTITY
wazsnsms naveniuindy 0.08 ansdedalu wuhanumduduvewen luiisanasain
0.5 1M#A® 035 ppm. AwdaTMstidauenTuiieft 1.2 faansululasnudenrauasae iy
TusafeunsnvesmsSuduszuy Ussansamiunsdsauey Tnfivveuniosnsesdnm
zanauiiosns s navesiufinnay Tagdasimaiidaueu Tuiioszanninin 1.06
flaaniu lulasiudemataumasaetu mie 0.62 fiadnsululasoudegnunadsunsdedu
uez 1.29 fiadniululaswudogmnariuasaetu mde 0.79 fiadnduluTasudegnuiad
wasaeu A8asns Inaveshdy 0.1 was 0.12 dnineda Tusmwd ey udedils
UszAninmmsfiauen Tudoduiudessuznmnstndui s ienses ANSAAYA

] k4
WansznUYesgaNQiinuINlegungiveniaaalseiniamlumshsauey Tuifivanas

a0 dieangungiiain 25 819 ssmuwaidea dszAniamlunshidauenTudivannsnn
61 lofiaud i 23 nlefiFud it Tnasenvniniesnsesdanin desvzgniiiaietia
uanTmﬁmmz'lu'lw%’w?hﬁﬂﬁumﬂﬂﬁﬁ?m'lum?ﬂm%uﬁ"mm?mﬂﬁnmﬁmn Photocatalyst
Tuvinatenl§iiams Taoldwslnmdlonlaoen lamiiiuduswlfito vinnisnaasanud
3091l §nsaluuy Photocatalyst annsadidauewTudionaz lulnin'ld 4 nledidud uaz 30

d g o o
wosua adau



224821

Rainbow trout or Oncorhyncus mykiss, a member of salmonidae family, is successfully
bred and raised in Thailand at the fishery station in the Inthanon Royal Project Research Station,
Phang District, Chiang Mai Province. There are three types of ponds in the fishery station:
breeding pond, nursery pond and raceway pond. Rainbow trout prefer living in the cool, clear,
fast flowing and well oxygenated water. In order to raise the trout in the raceway ponds until
reaching marketable size, a large amount of water from Siriphum waterfall is single-passed
through the pond without recirculation. In summer season, however, several problems occur for
trout farming; shortage of fresh water is the most severe problem. A water recirculation is an
alternative solution to minimize water consumption. An accumulation of ammonia, which directly
affects the well-being of the fish, occurs as the water is continuously recirculated. Water
treatment units are, therefore, required to treat ammonia in the effluent water from the ponds
before recirculation. This research aimed to apply a trickling fitler and photocatalytic reactor to
treat ammonia. In a trickling filter, ammonia is oxidized to nitrite and further to nitrate by
nitrification reaction. In a photocatalytic reactor, nitrite is oxidized to nitrate by a photocatalytic
reaction using titanium dioxide as a catalyst. Experiments were conducted using synthetic
wastewater with similar characteristics as that of the rainbow trout farm. An initial concentration
of ammonia was 0.5 ppm, which is the maximum concentration that the trout can tolerate.

At an ambient temperature at the water flowrate of 0.08 L/min, ammonia was reduced
from 0.5 ppm to 0.35 ppm with a removal rate of 1.2 mg N/m3/day in the trickling filter during
Ithe first month of start-up time. The ammonia removal efficiency of the trickling filter decreased
as water flow rate increased from 1.06 mg N/m3/day to 0.62 mg N/m3/day and 1.29 mg
N/m3/day to 0.79 mg N/m3/day at the water flowrate of 0.1 L/min and 0.12 L/min, respectively.
However, MOMa removal rate increased as the resident time increased. In the thermal shock
loading study, as the temperature changed from ambient to 19°C, the ammonia removal efficiency
decreased from 61% to 23%. The batch experiments were performed in order to observe the
effects of temperature on nitrification. The batch experimental results indicated that the removal
rates of ammonia and nitrite decreased with decreasing temperature. The effluent water from the
trickling filer was .subsequently treated using a lab-scale photocatalytic reactor using powder
titanium dioxide as a catalyst. The TAN and nitrite removal efficiency in the lab-scale

photocalytic reactor were approximately 4% and 30%, respectively.





