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ABSTRACT

The objective of the present study were to evaluate nitrification characteristics and
determine optimum treatment conditions of three phase fluidized bed reactor for recycling
water treatment of aquaculture. )

When the loading rates were 2739-0086 kg COD/m’/day and 1575-0.128 kg
NH4' -N/m%/day, COD and ammonia removal efficiencies were 56.3-947% and 67.3-
92.6%, respectively. The maximum removal rates of COD and ammonia were 1200 mg/
¢/day and 488 mg/ ¢ /day, respectively. Ammonia removal rates were more than 90%
beyond lhr HRT. The ammonia removal efficiency was sensitive to the variation of
media concentration and air flowrate.
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1. Reactor 4. Rotameter
2. Sampling port 5. Feed tank

3. Air pump
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6. Refrigerator

7. Feed inlet pump

Fig. 1. Schematic diagram of experimental apparatus.

Table 1. Specification of coconut shell activated carbons

@)

Contents Values
Moisture, % 1.7
Volatile matter, % 14
Ash, % 1.7
Bulk density, g/cc 044
Hardness 974
Iodine value, mg/g 1140
MB adsorption, mé/g 250
Surface area, M¥g 1180
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Table 2. Synthetic feedstock solution

Composition mg/ £
Glucose 20
NaHPO, 40
NaHCOs 125
MnSOq4 2
NH4Cl As need

B APe §EZHLr0] E4E GHEAE TN 7HE5FQ S8F AxTE AT
g e A2 AHLE ERES AAT T Agstden pH AstE wriHE LA
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= 2xm32Me Standard Methods (APHA et al. 19899 23t st e Standard
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Table 3. Summary of operating results during ‘the steady state conditions. Air flowrates of all
phases were 0.85 £/ ¢ /min

Loading Rate HRT Influent (mg/2) Effluent (mg/ 2)
Phase (hr)

kg COD/m’/day kg NH;-N/m*/day COD NH-N SCOD NHN
i 0.086 0.040 6.13 220 1009 25 (884) 281 (72.2)
2 0.173 0.087 3.00 216 1090 27 (875) 530 (51.4)
3 0.265 0.133 2.04 25 1133 30 (866) 531 (53.1)
4 0488 02% 1.05 214 1121 42 (802) 629 (439
5 0139 0128 343 199 1835 1.1 (847) 160 (91.3)
6 0.235 0.198 218 213 1802 20 (906) 311 (82.7)
7 0.258 0.159 2.07 23 137 14 (939)  1.02 (926)
8 0.410 0.293 1.20 205 1464 19 (906) 373 (745)
9 1.749 0.389 0.26 190 421 48 (749) 031 (926)
10 1.702 1.575 0.27 192 1772 55 (716) 550 (69.0)
11 2739 0.692 0.17 194 490 85 (56.3) 160 (67.3)

Percent Removal Efficiencies
Media Concentrations of phase 1 to 4 were 50 g/ {
Media Concentrations of phase 5 to 11 were 85 g/ ¢
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Fig. 2. Variation of COD concentrations during operation periods.
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Fig. 3. COD removal efficiencies versus organic loading rates.
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Fig. 4. Variation of NH; -N concentrations during operation periods.
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Fig. 5. NHs'-N removal efficiencies versus NH4"-N loading rate.
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Fig. 6. COD removal efficiencies versus HRT.

B 7oA gRUoty AAAAFL 11.2-488 mg NHy-NA/day2 Jewell and Cummings
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Fig. 7. NHs'-N removal efficiencies versus HRT.
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Table 4. Summary of operating results at different air flowrate during the steady state

conditions
Air Loading Rate HRT  Influent {mg/{) Effluent (mg/¢)
(hr)

(¢/8/min) kg COD/m’/day kg NH,N/m’/day COD NH:N SCOD  NHsN
085 0.258 0.159 2.07 23 1371 14 (939)° 1.02 (926)
057 0.267 0.163 2.02 25 1380 14 (936) 181 (86.9)

* Percent removal efficiencies
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