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Carbon Source TCODCr(mg/L) SCODer TCODer RBCOD SCODcr Purity(%) Dosage volume ratio
Methanol 1,173,150 1.0 1.0 99.8 1.0
RCS15 276,000 1.0 1.0 - 4.2
RCS5 58,000 1.0 1.0 - 20.2

¥ 1) COD properties of carbon sources

Carbon Source Composition (%) Molecular Formula(Molecular Weight)
Methanol (85) CH,0H(32)
RCS15
Malonic Acid(15) COOH-CH,~COOH(104)
Methanol (40) CHsOH(32)
RCS 5 Prophylen Alcohol (30) CH;—C(OH)-CH.(OH)(76)
Methoxy Propanol (30) CHy(OH)-CH,~CH(OH)-OCH;(90)

¥ 2) Organic matter composition of RCSs
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¥ 3) Operation variables of pilot plant test
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Influent Aeration
Carbon Internal Sludge
Period Flow Rate | CODMn T-N Tank MLSS HRT(hr) SRT(d)
Source Return(%) | Return(%)
(m/d) (mg/L) (mg/L) (mg/L)
2004. 29,582 66.2 216 1,879
RCS15 105 41 10.4 21
Jan.~Feb. +3,457 +10.1 +34 +107.3
2003. 19,481 56.7 30.6 1,905
Methanol 133 40
Jan.~Feb. +3,060 +7.6 44 +427
¥ 4) Operating conditions of RCS15 field test and methanol operation period
o}, o= AEWES ATl st E Y=k 5]4 ojHEtagde] BQlRke wiwkE 1.871/d, RCS15 1.60L/d,
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A1) | Co= 247No + 153N: + 0.87Do

Cn : Methanol concentration(ng/L)

No : Initial nitrate concentration(mg/L)

Ni - Initial nitrite concentration(mg/L)

Do : Initial dissolved oxygen concentration(ng/L)

ngCOD
Al 0% | CSuaie =15 ( Fe—

= 36.7(ngCOD/ L)
CSequre © Required carbon source concentration

)X Cn — CODsvai

compared with wastewater flow rate(ngCOD/L.)
COD-vai = Available COD concentration in wastewater(ng/L.)
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(unit = %)

Session #1 #2 #3
Methanol 97.6 98.2 98.2
NH*-N
RCS15 97.5 98.4 98.0
removal
RCS5 975 97.8 98.3
efficiency
Wastewater 975 95.0 98.4
_ Methanol 59.8 446 67.6
RCS15 65.9 446 71.6
removal
RCS5 56.9 395 67.8
efficiency
Wastewater 34.0 28.0 448

¥ 5) Surmary of N-removal efficiencies in pilot plant test

Folgh Al gat RS e FUshA] o2 A9 T-N
As-S HErh
Usl ZME H7} 717k HU4s T-N2 Bt 16.4mg/Lol 3l
7} 717be] SRR ZA4E {94 T-N =7 A2 e
2 gopAth 7 279 i T-N AALEES wehe 54%,
RCS15 56%, RCS5 49%0]310m | o HEtAUS F3Jak7] ohe
2% 31%S eI
AS Aaks 7 27004 BE oA Ao T-N A Ao o]
A ot 7 S5 T-N AlA A5-S 5ol 2L oiet
5:%4_ RCSISE U3 A= UHERS 200%014 65~71%2]
T-N AAES B3, 11 thgo] wgk&a RCS59| ol 3iet,

j-’;_L

oh,

al %

ﬂJ

I 5+ A UEES HI AT AIFS 7o R ZH A 7t
23S Aelet Aol

a8l FWE 7S 53 RCS159F RCS5 wieh&a} v]ast
of oAl BAY O RN 11 o Hi= 550 ANkE Hof 9k
71 FolAE RCSIS7H 2 WhES 913t 9 eao =y 7t
A Agrskick

(2) RCS15 BT X Yt

[h2, RCSI5, RCS5, Feta9lo] 4714 2710f digt uhlsl
HE 24 AE vio 2 RCSISS dAE9o2 94 4
B7RE AABIATE T wofAlefl 9l ™ 29 @2 (©
RCS158 £4g @444 717k9] T-N % CODMn A5
Lehlla, I8 H9 02 (de ddE 22 713H20039 19
~29)°] ¥4 T-N % CODMn A& wehes oRetagl
0= 3 tj2-g HojErh T-N 2 CODMn] Bt $2% &
o AAES 3 60l skt

RCS15 &% 24 717ke] 4t T-N A|A&-2 58.4% ©| 4.

=)

fr oo

T-N (mg/L)

T-N (mg/L)

T-N (mg/L)

—o— Influent —A&— Removal rate
—— Effluent Internal return change
35 100%
- 90%
- 80%
170% o
{60% =
+ 50% g
- 40% g
H430%
= 20%
D_Dm:%ju | 4 10%
0 L L P L L L 0%
0 5 10 15 20 25 30 35
Time (day)
(a) Methanol
35 100%
4 - 90%
\ I ~80%
\ /)
25 & “A* A / \‘ A‘AA 170% o
. {60%
+ 50% g
- 40% %
H430% &
= 20%
- 10%
0%
0 5 10 15 20 25 30 35
Time (day)
(b) RCS 15
35 100%
- 90%
- 80%
170% o
460% =
+ 50% g
- 40% g
=430%
_Pao 120%
- 10%
. et 0%
0 5 10 15 20 25 30 35
Time (day)
(c) RCS 5
35 100%
L = 90%
30
A - 80%
_ 251 /Y 470% o
E} ‘) {60% £
E + 50% g
e q40% &
- H30% @
= 20%
- 10%
1 S 1 1 1 1 0%
10 15 20 25 30 35
Time (day)
(d) Without external carbon soruce
32! 1) T-N profiles in pilot plant test
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(c) CODw profile with RCS 15 (2004 Jan.~Feb.)
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COD«s

CN : Influent C/N(gCOD/gN)

CN. : Object C/N(gCOD/gN)

Qe =
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COD:s : Carbon source concentration in COD( ; )
m

TN :

Qs :

Q : Average daily Influent flow rate(m’/d)

T-N concentration of influent(gN/L)
Daily external carbon source demand(m®/d)
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33 2) RCS15 performance vs. methanol performance



Component T-N CODMn
ECS Influent(mg/L) Effluent(mg/L) Efficiency(%) Influent(mg/L) Effluent(mg/L) Efficiency(%)
RCS15 21.6£34 8.9%19 58.4£8.9 66.2+£10.1 11.3+£1.3 82.6+£3.4
Methanol 30.6t4.4 11.6%=1.6 61.7+5.1 56.7+7.6 9.6+04 829+24
H 6) Surmary of field test
ECS Dosage Rate(ml/m*) | Influent(m’/d) | Dosage Flow(m’/d) | Unit Cost(won/m’) | Yearly Cost(10*won/yr) Note
Methanol 448 40,000 1.79 363,400 237,427 -
RCS15 190.6 40,000 7.60 21,450 59,659 74.9% Reduction

Alkalinity Dosage Rate Dosage Flow Unit Cost Yearly Cost Note

Source (gNaOHsox/m*) (kgsoxNaOH/d) (won/t NaOHsox) (103won/yr)

NaOHsox 348 1,392 128,562 65,320 -

NaOHsox+RCS15 29.4 1,176 128,562 55,184 15.5% Reduction
H 7) Chemical cost reduction with RCS15
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