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The purpose of this research was evaluated economical effect to apply alternative external carbon source.
Conventional activated sludge process in municipal wastewater treatment plant was adapted and introduced to
Biological nutrient removal processes to meet the newly enforced effluent quality standard for nutrient removal
in Korea. Low COD/NH,"-N ratio and higher nutrient concentration of influent characteristics force to inject
external carbon source for denitrifying recycled nitrate. In the most case, methanol was used as external carbon
source. But Methanol is expensive and very dangerous in handling. So we could find cheaper and safer external
carbon source substituted methano! in last study. This alternative external carbon source is named RCS(recoverd
carbon source) and a by-product of fine chemical product at chemical plant. When RCS was applied real
municipal wastewater treatment plant, average 55~65% of T-N removal efficiency, 8.8mg/l of effluent T-N
concentration, 11.3mg/l of effleunt COD concentration were obtained without effluent COD increase as against
used methanol. To apply RCS in municipal wastewater treatment plant obtain approximately 74.5% expenditure

cost reduction in comparison with methanol dosage cost.
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Table 1. COD properties of carbon sources
carbon TCODc, SCODc, RBCOD Purity Dosage volume
source (mg/L) TCOD(, SCOD¢, (%) ratio
methanol 1,173,150 1.0 1.0 99.8 1.0
RCS15 276,000 1.0 1.0 - 42
RCS5 58,000 1.0 1.0 - 202
Table 2. Organic matter composition of RCSs
carbon composition(%) molecular formula (molecular weight)
source
RCSIS methanol(85) CH30H (32)
malonic acid(15) COOH-CH,-COOH (104)
methanol (40) CHsOH(32)
RCS 5 prophylen alcohol(30) CH3-C(OH)-CH:(OH) (76)
methoxy propanol(30) CH2(OH)-CHz-CH(OH)-OCHjs (90)
Table 3. Operation variables of pilot plant test
period 2003. 10. 10. 2003. 10. 28. 2003. 11. 18.
settings ~2003. 10. 27. ~2003. 11. 17. ~2003. 11. 21,
HRT &hr &hr 8hr
Influent flow rate 60L/d 60L/d 60L/d
SRT 10d 10 d 104
Water temperature(C) 25~28C 25~28C 25~28T
MLSS 2500mg/L 2500mg/L 2500mg/L
Internal return ratio 200% 1009% 200%
Sludge return ratio 50% 30% 30%
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Table 4. Analysed items in pilot plant
Analysis items Influent Anoxic tank Aeration tank Effluent
water temperature v v
pH v v v v
DO v v v
SCODc¢, v v v
TSS v v
T-N v v
NH4 -N v v v
NO; -N v v v
NOs -N v v v
MLSS v
Table 5. Operating conditions of RCS15 field test and methanol operation period
Influent i
_ Carbon ntluen Aeration Internal | Sludge HRT SRT
Period source flow rate  CODwn T-N tank MLSS | return | return (hr) @
(m*/d) (mg/L)  (mg/L) (mg/L) (%) (%)
2004. 29,582 66.2 21.6 1,879
Jan.~Feb. RCSI5 +3,457 +£10.1 +34 £107.3 105 4l 104 21
2003. 19,481 56.7 30.6 1,905
Jan.~Fep, | Methanol | 00, +76 +4.4 +427 133 40
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Table 7. Influent properties of pilot plant test
3. 2% o 3% (Unit: mg/L)
31. AdE 2AE 3o} A3 It Max Min Average
Table 7€ #28 %%LLF: A7 A AGE F e — — =
RCS5& eFgirgox TOM AE % Sﬂl‘fﬂiﬂ NH,"-N 274 80 161
& A3 Fer] ¥ ALY T-NASS Vet NO;-N 25 0.0 0.2
NO3 -N 04 00 0.1
R C,—-C TSS 128 42 80
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Table 6. Analysed items in field test with RCS15
Analysis items Influent 1st settler Anoxic tank Aeration tank  2nd settler Effluent
water temperature v v
pH Vv v
DO v v
TBODs v v v v
TCODwn v v v v
SS v v v v
T-N v v v v
T-P v v v v
Alkalinity v v v
SVI v v
MLSS v v
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Fig. 2. T-N profiles in pilot plant test.
Table 8. Summary of N-removal efficiencies in pilot plant test (unit; %)
Sessi NH; -N removal efficiency T-N removal efficiency
ession
methanol RCS15 RCS5 | wastewater | methanol RCS15 RCS5 wastewater
#1 976 975 975 975 59.8 65.9 56.9 340
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#3 98.2 93.0 9.3 98.4 67.6 716 67.8 448
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Fig. 3. RCS15 performance vs. methanol performance.

Table 9. Summary of field test

removal rate

removal rate

component T-N CODwin

influent efficiency influent effluent efficiency
RCS (mg/y  cffuent (mg/L) =50 (mg/L) (mg/L) (%)
RCS15 216+34 89+19 584489 66.2£10.1 113413 826£34
methanol 306+44 116+16 617+5.1 56.7+76 9604 829+24
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Table 10. Chemical cost reduction with RCS15
ECS Dosage rate Influent Dosage flow Unit cost Yearly cost Note
(ml/m®) (m’/d) (m*/d) (won/m®) (10*won/yr)
methanol 48 35,000 1.48 363,400 208,246 -
74.9%
RCS15 190.6 35,000 6.67 21,450 52,221 .
reduction
Alkalinity Dosage rate Dosage flow Unit cost Yearly cost Note
source (gNaOPL:ochS) (kgh0%NaOH/d) (won/t NaOHse,) (10°won/yr)
NaOHs, 348 1,218 136,950 60,884 -
NaOHse, 15.5%
+RCSIS 29.4 1,029 136,950 51,436 reduction
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