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A Study on Application of SBR Process for RO Retentate Treatment
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Abstract : In this study, Application of sequencing batch reactor (SBR) process for RO retentate treatment was performed. Effi-
ciency of treatment by load and temperature variation was tested. The SBR process was operated two types as HRT per one cycle
was 8 and 12 hours, respectively. Methanol was injected for an effective denitrificaion owing to low C/N ratio of the RO retentate.
TN removal efficiency of the SBR process was relatively stable at the change of flow-rate and temperature. The optimum time cycle
of SBR process was 2 cycle/day for TN removal, and in the case of 3 cycle/day, the effluent TN concentration was found under
the effluent quality standard. In the result of assessment, the application of SBR process for RO retentate treatment was effective
and could be utilized to design for the wastewater treatment plant. The specific nitrification rate (SNR) and specific denitrification
rate (SDNR) were 0.043~0.066 kg NH;3-N/kg MLVSS-day and 0.096-0.287 kg NO;-N/kg MLVSS-day, respectively. The derived
kinetic could be applied for design to the aerobic and anoxic tank in the RO retentate treatment.
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Fig. 1. Schematic diagram of SBR process.
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Table 1. Operating condition of SBR process

Flow SRT DO supply Temp.
Process (L/day) HRT (day) (ml/min) ()

Case1 SBR 10 2 cycle/day 30 250 20
Case2 SBR 15 3cycle/day 30 250 20
Case3 SBR 10 2 cycle/day 30 250 8

(b) View
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Table 2, Characteristic of RO retentate in the lab, scale reactor
Concentration (mg/L)

Item
Mean Min, - Max
pH 7.94 746 -851
Alkalinity 487 60 390.00 - 615.91
TBODs 5473 48,00 - 64,00
SBODs 4692 38.00 - 58.00
TCODg 110,03 8975-13225
SCODg 100,73 82.25-12225
TCODm 57.55 48,00 - 66,00
SCODm 51,36 40,00 - 61,20
N 12227 107 5 - 150,00
TKN 60.18 4850 - 75.20
NHz-N 5593 4200 - 68.60
NOz-N 56.46 4320 - 70.00
P 292 174-460
PO, -P 243 124-370
TSS 10,09 7.00-15,00
VSS 8.00 42-1140

P Case 1 and 3 - 2 cycle/day

Influent Aeration - Anoxic

lReaermionl Settling IDraw and ldlel

0 hr 1 hr 5 hr

1 I I I

10 hr 105 hr 11.5 hr 12 hr

P Case 2 - 3 cycle/day

Influent Aeration Anoxic

IReaeraﬁonI Settling [Draw and Idle|

T
A

0 hr 1 hr 3 hr

6 hr 6.5 hr 75 hr 8 hr

Fig. 2. Time table of SBR process.
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Table 3. Analytical methods and instrumentation

Parameter Method Instrument/Reference
BOD 5-day BOD test Standard Methods (2005)
COD¢r Closed method Standard Methods (2005)
SS Gravimetric method Standard Methods (2005)
TKN Macro Kjeldahl Nitrogen Standard Methods (2005)
NHs-N Nesslerization method Hach/Standard Methods (2005)
NOs-N Ultraviolet spectrophotometric screening method Hach/Standard Methods (2005)
TP Sulfuric acid-nitric acid digestion Hach/Standard Methods (2005)
PO.>-P Vanadomolybdo phosphoric acid colorimetric method Hach/Standard Methods (2005)
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Table 4, Performance of the SBR process (Case 1) -average

concentration
ltem Influent (mg/L)  Effluent (mg/L) Removal efficiency (%)
pH 8.19 8.2 -
Alkalinity 49272 444 61 -
TBODs 55,29 6.86 87.59
SBODs 4979 533 89.30
TCOD. 111,57 7797 30,11
SCOD¢ 101,95 70,14 31.20
TCODm, 56.57 3427 39.42
SCODmn 51,71 3117 39,73
TN 128.68 6.52 94 93
TKN 63.99 1.28 98.00
NHs-N 5723 0.85 98.51
NOsz-N 57.99 3.68 93.66
TP 299 1.66 44 52
PO,-P 248 12 49,39
TSS 10.42 6.92 33.56
VSS 8.02 5.06 36.87
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Fig. 3. Performance of organic matters and TN in the case 1.
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Fig. 5. Removal efficiencies of TBODs and TN in the case 2.
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Table 5. Performance of SBR process in the case 2

[tem Influent (mg/L) Effluent (mg/L) Removal efficiency (%)
pH 7.83 8.1 -
Alkalinity 490.48 441 36 -
TBODs 5432 8.26 84.82
SBODs 4520 6.58 85.43
TCODqr 107.89 77.45 7745
SCOD 99.49 68.65 68.65
TCODmn 58 4 35.45 39.30
SCODm, 52.08 3145 39.62
™ 119.46 15.66 86.89
TKN 58,85 6.21 89.45
NHs-N 5490 559 89.81
NOs-N 54 21 8.78 83.80
TP 293 1.67 4279
PO.>-P 2.45 1.39 43.36
TSS 9.63 7.89 18.06
VSS 778 591 23.98
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Fig. 6. Profiles of NHs-N and NOs-N in the case 2,
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Table 6. Comparison of the performance according to temperature in the SBR process

20C 8C
ftem Influent (mg/L) Effluent (mg/L) Removal efficiency (%) Influent (mg/L) Effluent (mg/L) Removal efficiency (%)

pH 8.19 8.2 - 7.83 7.84 -

Alkalinity 49272 444 61 - 480.00 450,32 -
TBODs 5529 6.86 87.59 54 64 8.06 85.24
SBODs 4979 533 89.30 46.00 6.5 85.88
TCOD¢ 111,57 7797 30.11 110,75 80.15 2763
SCOD 101,95 70.14 31.20 100.85 7495 2568
TCODmn 56.57 3432 39.32 57.60 3512 39.22
SCODmn 51.71 3117 39.73 50,32 2957 4124
TN 128,68 6.52 94 93 119,18 1518 87.26
TKN 63.99 128 98.00 57.99 551 905
NHs-N 5723 0.85 98.51 5576 481 9135
NOz-N 57.99 3.68 93.66 57.43 7.61 86.75
TP 299 1,66 44 52 2.86 1.65 4239
PO-P 248 12 49,39 2.36 1.08 54 14
TSS 10,42 6.92 33.56 10.26 7.30 28.78
VSS 8.02 5,06 36.87 8.19 6.18 2458
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Table 7. Comparison of reported kinetics (SNR, SDNR)

Author SNR (kg N/kg SDNR (kg N/kg

MLVSS-day) MLVSS- day)

This study 0.043-0,066 0.096-0.287
Randall et al,"? 0.032-0.048 -
Baeza et al ? 0.03-0.05 -
Chiuetal® 0.012-0.046 -

Henze™ - 0.066-0.144

Kujawa and Klapwijk'" 0.024-0.144

K. H. Lee” 0.018-0,082 0.074-0.348
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