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Abst.;ract |

This research aims to develop biofilm process for the nutrient removal of piggery wastewater. The
developed process is the four stage anoxic-oxic biofilm process with recirculation of the final effluent. In
summery, the results are as follows : ' ;

1. Nitrification in the piggery wastewater built up nitrite because of the high strength ammonia nitrogen.

The nitrification of nitrobacter by free ammonia was inhibited in the total ammonia nitrogen loading rate
with more than 0.2 kgNHs-N/m’ - d.

2. The maximal total ammonia nitrogen removal rate was obtained at 22C and without being affected by
the loading rate. But total oxidized nitrogen production rate was largely affected by loading rate.

3. Autooxidation by the organic limit was a cause of the phosphorus release in the aerobic biofilm process.
But the phosphorus removal rate was 90 percent less than the influent phospharus volumetric loading
rate of above 0.1 kgP/m’-d Therefore, the phosphorus removal necessarily accompanied the influent
loading rate.

4. On the anoxic-oxic BF process, the total average COD mass balance was approximately 67.6 percent.
Under this condition, the COD mass removal showed that the cell synthesis and metabolism in aerobic
reactor was 42.8 percent and that the denitrification in anoxic reactor was 10.7 percent, respectively.
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Fig 1 Schematic diagrams of anoxic-axic BF-BNR process
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Table 1. Seasonal variations of piggery wastewater. {unit © mg/2)
S
Tl (1\::,5:;1) Spring Summer Autumn Winter
- 5 - - -
Constiuents ( 3) B (6 . i : (9, :7711-) :(,1,2 - ,Zl, §
pH 84~95 8.0~87 81~9.3 87~94
SS 540~760 320~1254 250~440 240~520
SCODcr 1800 ~ 2600 1500~ 2200 1800~2300 1800 ~2500
TCOD« 2800~ 3400 2400~ 2700 2600~3100 2800~ 3300
TKN 670~790 400~550 580~700 650~800
NH;-N 580~710 310~450 510~660 530~680
T-P 180~200 130~170 170~200 170~200
POsP 40~50 70~80 40~55 30~40
Alkalinity (asCaCQOz) 1800~ 2900 12001800 1900~2700 2200~ 2000
e Ay EE A A28 25(1997) -2-
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Table 2. Operational conditions of anoxic-axic BF BNR process.

Item Operatiing Conditions
Reactor Volumn( £) 9.092
Anoxic 1 2492
Oxic 1 4.400
Anoxic 2 0.850
Oxic 2 1.350
Media Specific Area(m®) 0.040
Anoxic 1 0.016
Oxic 1 0.001
Anoxic 2 0.011
Oxic 2 0.012
Influent Flow Rate (L/day) 15 - 6.1
Hydraulic Retention Time (days) 2-6
Volumetric Loading Rate (kgCOD/m’/d) 05 - 14
Specific Area Loading Rate (kgCOD/m%/d) 0.11 - 0.32
Operating Temperature (TC) 14 - 27
Operation Period (days) 322
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Fig. 2 Variations of HRT and VLR with
operdting time.
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Table 3 Equations for COD mass balance in anoxic-axic BF BNR process

Input COD Mass (mgCOD/d) Q - CODxyt
Output COD Mass (mgCOD/d)
Effluent COD mass(Mes) Q - CODeyt

Wasting COD mass(Mwas) :© Q™ VSSet * fov
(where, fov = 1.48 mgCOD/mgVSSs)
Oxidized COD mass in aerobic reactor(Maer) :
OUR - Var - 24 - 457 - (1+1) - Q - (TKNi-TKN,)
(where, 4.57 = Oconsumed/NOx—Niormea)
Denitrification COD mass in anoxic reactor(Mgen) :
25 {r- Q- (NOx-N)i - (1+1) - Q - (NOx-N)e}
(where, 2.5 = Oconsumed/NOx—Naeni ,experimental value)
Sulfate reduction COD mass in anoxic reactor(Msos) :
0.67 - {r - Q - (S04)e*Q * (SO4)i~(1+1) - Q - (SO4)e}

(Where, 067 = Ooonsumcd/ (SOA)reduced)
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Table 4. Results of COD mass balance adlculation in anaxic-oxic BF BNR process.

Input COD mass (mgCOD/d)

12,720

Output COD mass (mgCOD/d)

Mett 1,376 (10.8%)
Muas 138 ( 1.1%)
Moaer 5,460 (42.8%)
Maeni 1,346 (10.7%)
" "Msos 333 ( 2.6%)

8,599

output COD mass

% COD mass balance =

input COD mass

X100 = 676 %

¥ % 108 % o3, 1 9 CODE 10%uittes vehyd
123 : :
Arkey®} Marais®®) anoxic-oxicZ4 )4 COD% N
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Iz NE 4 B %, A2A(pre-dnitrification)dt
S2AME % %69 %, F2 A (post-denitrification)st-§-3
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Table 5. Experimental results of piggery wastewater treatment in anoxic-oxic BF BNR process.

Hydraulic Retention Time(days)

Conditions 23 s 6
COD VLR 1.40 1.01 0.55 054
(kgCOD/m*/d)
COD SLR 0.32 1.23 0.13 0.12
(kgCOD/m?/d)
T-N VLR 0.27 0.25 0.12 0.12
(kgN/m*/d)
T-P VLR 0.08 0.06 0.04 0.03
(kgP/m*/d)
Temp.(T) 22 17 25 19
pH 86 9.0 8.4 9.0
Influent COD 2,804 3,045 2,565 3,240
(mg/L) T-N 540 740 546 732
T-P 165 183 172 190
pH 74 6.6 6.5 5.9
Effluent COD 303 261 167 180
(mg/L) T-N 119 203 78 130
T-P “ 32 3 17
COD 89.2 914 93.4 94.4
Rem‘z‘;a; rate T-N 780 726 85.7 82.2
° T-P 73.3 825 80.8 91.1
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