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Abstract

This study was carried out to evaluate the high rate biological reactor such as lab scale reactor before the application in site,
and to get the basic data for possibility using liquid fertilizer with the effluent from biological reactor when the centrifugal
machine was applied. The total volume of this reactor in 6 L, in composted of anoxic reactor (2 L), aerobic reactor (2 L), and
nitification reactor (2 L). BOD removal efficiency rates when centrifugal machine was applied after effluent from biological
reactor are over than 95%. This biological reactor was required post process to satisfy the effluent standards, and was need
centrifugal machine to control the washout of microbes in the reactor. T-N removal efficiency rate in HRT 24 hr with
centrifugation is 80.0%, and it is desirable to operate less than 1.3 ng/m3 - d for 70% of T-N removal efficiency rate. T-P
removal efficiency ratein HRT 24 hr is 68.2%, and become higher 71.3% after centrifugation. Considering in the 28.6% T-N
removal efficiency rate, the nitrogen contents of the effluent from reactor is 0.34% to satisfy the liquid fertilizer.
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Fig. 1. Scheme of experimental equipment.
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Table 3. Compostion of influent (unit : mg/L)
Influent
Min. Max. Avg.
TBOD 6,200 6,600 6,400
SBOD 3,700 4,800 4,250
TCODcr 9,300 10,500 9,900
SCODcr 4,200 6,400 5,300
TSS 6,500 12,400 9,450
VSS 5,700 6,800 6,250
T-N 303 390 347
NH4-N 115 180 148
NOs-N 46 90 68
T-P 204 250 227

FU5FH NHeN2 B 148 mg/l, NO-N2 H3 68 mg/L
2 APAFHFEE, 20070)) 95 NHeN B 2,657
mg/lL, NO-N B 107 mg/Let ¥ms] 2 o 2 A7
YA E7F NHeANS oF 184] Y31, NO-NE 1.64] 2
Aoz Yehyt.

32. /712 MH
Mode® COD A9 &XZAZE Table 491 YelAth
Mode'd TCOD A E&2 AFAIZro] Zojfel whet Xz
Zgo| Folxom SCODE TCODETH ¥5alA gt §AMSH
AT 0 gtk o] ol AHIFrt AXNFTE glo] At
Z FFFAA 528 Aoz sz nAEsEr)
Ao 2FHO] 57 WEl TCOD AHIE &2

2 Wo|il SCOD A Z&2 &2 Holg dgdh
Table 5= Moded BOD AE9 +AAHE Yed L,
Fig. 2= ©]o] W& Mode¥ COD$} BODY Adase 2
goz Zz el SBOD AP EES 2 Mode B2
e FSe MIHEEE UEETE Mode IV SBODZE
TBOD®| Hl&] ®j% #A yetxkow, cODe F¢-A" &
slze] mAEe] fFEF ZFHA Gy] @2 ds
3 Aoz oAk 53 Mode 1119 9= #5F SS
B=7F 7,300 mg/L 9ol Hl3] Mode 19 B¢ A9 SS
af
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5400 mg/LZ 138 371 RS2 Yeiged o]
Mode 1119] &HA] AT dE&HRAE H7e7] &7
2ol Eolxl Aoz #|ET

BFgoz (A &, 2002) £ AFNAY 1% f71E Mode IVE E7|ZATCE A ALZ Z2 A7HY
AAS A2 AA G AAF 229 Ay GRS FY Mode 19 ¥a) APmgol Y& Aoz eyt 59
371 9% AEEE AV 1 AeE dddEn A FAIZEANA Mode IVE] Z-9-7F Mode I Hl&] #71&2
Teble 2. Operating conditions of SAB

Denitrification tank Activation tank Nitrification tank
DO oH Temp. MLSS DO oH Temp. MLSS DO oH Temp. MLSS
(mg/L) (°C) (mglL) (mg/L) (°C) (mg/L) (mg/L) (°C) (mg/L)
MODE | 1.0 8.0 23.2 12,400 12 8.0 231 11,800 21 7.9 231 10,800

MODE Il 0.46 7.2 243 11,800 2.3 72 243 11,900 2.8 71 243 10,200

MODE |l 0.35 8.0 24.1 12,000 31 80 241 10,700 37 81 241 12,200

MODE IV 16 8.4 18.2 11,200 5.0 85 182 12,000 5.7 85 182 12,500
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Table 4. COD removd efficiency by Mode

Influent (mg/L) Effluent (mg/L) Removal efficiency (%)
TCOD SCOD TCOD SCOD TCOD SCOD
| 9,700 6,400 1,800 760 817 88.1
I 9,500 4,200 3,300 1,200 65.5 71.1
11 9,300 5,900 5,700 2,100 39.0 64.1
% 10,500 4,800 3,600 850 65.6 85.9
Table 5. BOD removd efficiency by Mode
Influent (mg/L) Effluent (mg/L) Removal efficiency (%)
TBOD SBOD TBOD SBOD TBOD SBOD
I 6,400 4,000 170 88 97.3 97.8
I 6,700 3,900 330 213 95.1 94.6
11 6,200 3,700 4,100 275 34.1 92.6
v 6,500 4,800 1,600 633 75.8 86.8
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Fig. 2. Organic removd efficiency by Mode. Fig. 3. Organic removal efficiency after centrifugation.
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Table 6. Organic removal efficiency after centrifugation
Influent (mg/L) After centrifugation (mg/L) Removal efficiency (%)
TCOD TBOD TCOD TBOD TCOD TBOD
| 9,700 6,400 1,030 110 89.4 98.3
I 9,500 6,700 2,200 290 774 95.7
11 9,300 6,200 2,300 300 75.3 95.2
\% 10,500 6,500 1,600 1,000 84.8 85.0

% Centrifugation condition (G=3000)
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Table 7. Nitrogen remova efficiency by Mode
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Fig. 5. Nitrogen removal efficiency by Mode.

Influent (mg/L)

Effluent (mg/L) Removal efficiency (%)

T-N NH4-N NOs-N T-N NH4-N NOs-N T-N NH4-N
| 387 115 90 101 23 55 739 80.0
Il 307 157 65 135 32 90 56.0 79.2
11 256 180 46 133 48 53 48.0 73.3
I\ 388 152 73 277 36 147 28.6 76.3
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Fig. 6. Variation of NHs-N by each unit process.
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Inf. A noxic

Fig. 7. Variation of SCOD by each unit process.

Table 9. Comparison of SCOD and NOs;-N by each unit process

Influent Denitrification tank Activation tank Nitrification tank Effluent
(mg/L) (mg/L) (mg/L) (mglL) (mg/L)
Mode SCODcr 6,400 1,500 1,200 1,250 1,040
| NOs-N 90 60 50 50 55
Mode SCODcr 4,150 1,300 1,200 1,300 1,200
Il NOs-N 65 114 103 130 90
Mode SCODcr 5,850 2,300 2,200 2,000 2,000
11 NOs-N 46 70 56 49 53
Mode SCODcr 6,050 4,300 4,600 4,300 853
Y NOs-N 73 181 166 154 147
TAEN shmE&dsts|x| M5 A58, 2009
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Fig. 8. Variation of NOs-N by each unit process.

Table 10. Comparison SDNR by Mode

Mode I m i
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Table 11. Phosphorus remova efficiency by Mode
Influent Effluent After centrifugation Removal efficiency (%)
(mg/L) (mg/L) (mg/L) Effluent After centrifugation
| 220 70 61 68.2 71.3
Il 204 122 115 40.1 43.8
11 240 118 88 50.7 63.2
Y 250 146 40 41.6 83.9
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Table 12. Contents of nitrogen in effluent
Total nitrogen (%)
Before centrifugation After centrifugation

Mode | 0.010 0.007
Mode |1 0.013 0.012
Mode |11 0.019 0.012
Mode IV 0.028 0.015
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