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The experimental study for high ammonia nitrogen removal
using Bardenpho process with Methanol addition

O]4d 5|
Byonghi Lee
Abstract

Acrobic night-soil treatment effluent containing high concentration of ammonia
nitrogen was treated to remove nitrogen using Bardenpho process with Methanol
addition. The abjective of this study was to investigate the feasibility of complete
nitrogen removal at three different HRTs such as 6.25d, 5d, and 3.75d, respectively.
At each HRT, the nitrogen removal efficiencies are 92%, 99% and 97% and the
required amount of methanol are 3.06gMeOH/gN, 2.75¢MeQH/gN, and
3.38gMeDOH/gN, respectively. Specific nitrification rates are decreased proportional
to HRT and are 0.022 gNH; —-N/g MLVSS - day, 0.0332 gNH-N/g MLVSS - day and
0.051 gNH4+-N/g MLVSS - day and sﬁeciﬁc denitification rate are decreased propor-
tional to HRT and are 0.0210g N/gMLVSS . day, 0.0330g N/gMLVSS - day and
0.06256g N/gMLVSS - day, respectively.
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Table 1. 7} W39 F427

pperating condition Anoxic 1 Acrobie 1 (2 reactora) Anoxic 2 Aerphic 2
Working volume, L 4L 4L 41, 4L
pH 7.43 7.26 7.00 7.98
Temperature, °C 27.1 268.7 26.7 26.7
DO, mg/L < 0.05 4--6 < 0.05 4~6
Table 2. HRT " dlo] o2 2+ yhg2 £
Recycle
Total Anoxic 1 Aerobic 1 Anoxic 2 Aerohic 2 ratio( %) MLSS
IIRT (day) (day} (day) {day) to inlluent (mpg/L)
(MLE/RAS*
6.25 1.25 2.5 1.25 1.25 400/100 8320
5 1 2 1 400/100 7247
3.75 0.75 1.5 0.75 0.75 4007100 0bdd

. MLR(Mixed Liquor Hecirculation VRAS(Return Activated Sludge}
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Table 3. 594 &

Constituents Range Average
TCOD,., mg/T, 244 ~- 710 431.3
FCOD,,, mpL 110 - 530 343.7
TBOD5, mg/T. 160 ~- 320 219.7
FBOD;, mg/L 66 --296 172
Ammoia-Nitrogen, my/L 300 ~-03 J02
Milrale-Nitrogen, mg/L 0~6 b
Nitrte-Nitrogen, mg/L 0 0
TEN, mg/L 310 ~-325 315
FTEN, mg'L J10~— 320 d15
pH 6.1~-6.9 6.3
Alkalinty, mg/L as CaCCQ; 141 ~308 225
TSS, mg/L 73~138 32.5
V55, mg/l 56~122 7.3
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SBOD/TBOD+= 0, 78% JElyt:, ZREZ|
FrE #7118 vdd uuzd 932 L9l
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Table 4. d|3HE T3 &
Total ITKT 6.20d od 3.75d
Anoxic | 1.90 wld 3.44
Methanaol Supplied, mg/d
Anoxic 2 1.2% 1.48 2 (R
Anoxie 1 2.4 27 4.4
Methanol Flowrates, mL/d —
Anoxic 2 1.6 1.8 26
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Table 5. &4 2
Constituents HRT(dav) [nfluent{mg/L) Effluent(mg/L) Removal
cfficicnev( %}
- R R Ry
BOD 5 919.7 15.2 93.1
3.75 14.9 | 93.2
6.25 | 0.92 99.7
NH; -N 5 302 | 0.52 99.8
3.75 1.12 99.5
6.25 5.05 98.4
T-N 5 318 6.64 97.9
3.75 8.27 97.4
gNH;-N/g MLVSS - do|®} % w$Z A8 4 s e
Rl |

7to] 7lA4dt o SNRE 1x5 42 F71sl3 o

5, & 2T A iFA3le] 6.25d, 5d, 3.756d
= ds3lge] uwlel SDNR (Specific denitrifcica-
tion rate) - 77} 0, 0210 gN/gMLVSS - d,
0,0330 gN/gMLVSS - d, 0,06825 gN/
gMLVSS - de]y 3 whg-= 3 F Aol Zda
g o SDNRZ 1=38+E 763 .

6, AitElIgel AsLe pHE 7.3 £
0.3c.2 Ao w -dik38c] 99% o]itel
oW a¥ng FAAAAAM deivds o2
Ao FAE dolnprl gt olde T
Azl pHe 7.5 + 0,50t}
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