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Development and Full-scale Application of the Alternative Carbon Source Based on the
Substrate Compatibility
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Busan Metropolitan City Environmental Installations Corporation - *Environsoft co. Itd.

**Department of Environmental Engineering, Pusan National University

ABSTRACT : J sewage treatment plant (WWTP) in Busan has used methanol as an external carbon source for the biological deni-
trification process. Methanol is widely used. but rather expensive and very dangerous in handling. Therefore, it has been required that the
economic alternative carbon source must be developed. By-product from a fine chemical industry can be purified by removing high mo-
lecular weight substances using the ultrafilter membrane separation process and RBDCOD fraction becomes 98~99% of COD substances
in the purified by-product. The purified by-product containing three types of alcohols, methanol, prophylenglycol and methoxypropanol; showed
similar chemical characteristics to the methanol, a main external carbon source, in biodegradation pathway. Shown above, the compatibility
between main and alternative carbon sources has been achieved. Also very short or no adaptation period is necessary in the case of
exchanging these carbon sources. The compatibility between external carbon sources is an essential element for stabilizing WWTP operations.
During the full-scale application test of the by-product, the alternative carbon source line got on par with the treatment efficiency of the
methanol line. With the test result, -WWTP changed methanol to a fine chemical by-product, in two out of three J-WWTP lines. More-
over, it is expected that 55.4% of the external carbon source cost reduction can be achieved in the alternative carbon source applied lines.

Key Words : External Carbon Source, Alternative Carbon Source, Denitrification, Waste-Resource, Substance Compatibility
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Fig. 1. Procedure of waste resource assessment for the alternative external carbon source.”
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Table 1. The scheme of carbon source compatibility test

Carbon source . Test
Step| Reactor Period Test

(Organic substrate) iteration

Biodegradable test

1 [J-WWTP Methanol .
Nitrate removal test
Fi i Bi 1
2 lLeb. MLE ine chemical 24 days Alodegradabe test
by-product Nitrate removal test
Bi I
3 |Lab. MLE Methanol 5 days iodegradable test

Nitrate removal test

7

L
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0242 °% "a
° o
0% % 0

{ oo

~
Internal recycle (100%)

@
Return sludge (50%)
Fig. 3. Schematic diagram of lab. scale MLE process.
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Table 2. Characteristics of fine chemical by-product

Items Measured values
COD¢: 55,000+3,000 mg - L
T-N ND
NH,"-N ND
pH 10.0+0.5
Ss 5mg-L’
NaCl 10+ 1%
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Fig. 4. Pretest results using methanol with the activated sludge
from J-WWTP before acclimation to a lab-scale MLE
process; (a) Oxygen uptake rate profile for RBDCOD
calculation, (b) nitrate and COD profiles for batch test.
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Fig. 7. Field test profiles at J-WWTP; (a) BODs profiles, (b) CODwms profiles, (¢) T-N profiles.
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Table 4. Summary of alternative carbon source field applica-
tion test(19th April ~30th May)

(unit: mg - L’l)
Max. Min. Average Compare*
Influent 1734 63.6 121.2428.4
BOD:s [Fine chemical by-product line| 16.6 2.0  6.843.6 2.1
Methanol line 13.1 43 8.9+2.7
Influent 2078 542 107.1£338
CODwyfFine chemical by-product line| 21.5 154 18.8t1.6  A2.0
Methanol line 214 136 16.8+1.8
Influent 327 29.1 443£10.6
T-N ([Fine chemical by-product line| 15.5 5.4 10.0+2.8 W03
Methanol line 17.0 48 103£2.7

* *comparing test line(fine chemical product line) to reference line
(methanol line)

(CND_CNi)XTNi XQi

Qes = CODg (&)
CNi  : 8% C/N H], gCOD - gN'
CNo : ¥ C/N ¥, gCOD - gN''
CODcs : 9% &A% COD, gCOD - m”
™N: %49 T-N, gN-m’
Qs Y 9% a9 27% m’ - day’
Q Y AYF, m’ - day’
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Fig. 8. Comparison of field test with different carbon sour-
ces; (a) average during initial 10 days, (b) average
after 10 days of field test period.
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Table 5. Chemical cost reduction with fine chemical by-

product
D .
Ext;mal Dosage rate Influent o(s):;ge Unit cost Yearly cost Note
carbon RN B K B
. - day’) - () (L0 -yt
source (ml. - m7) (- day )(m’ - day ‘)( ) )
methanol | 104.2 47,200 492 363,400 652,425
Fine 55.4%
chemical ¢ 2,2489 47,200 10615 7,500 290,580 .
reduction
by-product
ettty 3 otel x| 273 52, 20054 53
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