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Effect of Operational Parameters on the Ammonia Stripping

Jeong-Beom Seo' - Kwang-Ho An*

Department of Environmental Engineering, Anyang University + *Korea Institute of Construction Technology

ABSTRACT : The biological nutrient removal from domestic wastewater with low C/N ratio is difficult. Therefore, this study was
performed to examine effect of operational parameters such as air supply, hydraulic retention time, pH on the nitrogen removal by am-
monia stripping and to increase influent C/N ratio without required carbon source. The ammonia stripping system used for the bench-scale
experiment in laboratory had a dimension of 15 cm diameter and 150 cm height. The ammonia stripping reactors were classified into two
types, type AS I and type AS II, according to there using or not media. Results of the research showed that the T-N removal efficiency
of AS I using plastic media is slightly higher than AS II without media. In experimental condition of air supply 30 L/min and pH 12.5,
T-N removal efficiencies increased as HRT of ammonia stripping reactor became longer from 8 hr to 36 hr. In experimental condition of
HRT 36 hr, it was also found that the T-N removal efficiencies improved through increase of air supply. On the other hand, C/N ratio of
wastewater was increased from average 3.9 to 5.4 by ammonia stripping.

Key Words : Ammonia Stripping, Air Supply, HRT, T-N Removal, C/N Ratio

Q9 : U APSEE ON Hl7F Yold AERA BPos YIRS AASET ool Yok w2 AT E
Seade) 29 glo) ON W2 £9 + sl Fudl 2Zaldol sl 248 AAG W 37 2 +A%H ARAG, pH
59 2AAAS} A& AR wAE %— FBELA AT AP o8 AFE FEUc 2EAY Al2Ge) FAL F7Fo] 15
em, 017} 150 cmo] ™ TS AL ol Wk AS 19 AS 19 2] Bel2 TRSAT AT A3t S2Y TAS ALGR AS |
o TN AAgol BA glo] AYUF AS el Hls) oha ERHTh B2 30 Umin 2 pH 1259 59 A8 2Ae)H HRT7L Qojd 5
= TN AALE EolAoH, 36 o) 2L HRT AN E 2712380 71855 TN AAL] Ad8E 3F¢ nAch a4
CIN vl7h EU el 2E2Be] ) B 29904 542 AL,

FHO - F=Yel 2EYY, FVFIE, FEHUGH AFAZL, TN AA, ON ¥

LME oJPe we ON Mg Folt Widt Wes, due

oMol E, FFRex §9 JRELIS FYstd ON H]

g} AA 2 - H2 HADY F 66%E A5 R = molu WM AEEe 2 HEE AATOZN ON
|

A% Q) 59 JYARE THF ARAFE AT AT W1 wole ¥uol ATk Ah AA F FRUe} 2E93
o w4380 S92 oo, oINS A} A BUE KA F - A2 pHE 10711 oges % # %
97 83 YRY 33 B3, 24 AL 5o fYN B YLFIRNU)E FRdch /A EAH) FH2
pggsie +209¢ 4342 & Qo) RINAL 719 BEAA AZAGE Yol pHE
458 AA] 99 ARAL Rl 22AB, B o] 9k SAFCHOMIE BHE A5 B U BILE

& 9 290 gAEN, 5479 AL A% 244 o
9 oo BAE BAE Yok

3 Fuuel 22 BE AFE A U F2
E 62, dopmash olawkd B4 @THAT R WA 3
g

= air stripping tower FEJZA FF tahoe water recla-

3d dadh o2 59 £ - S AYES 2
3 254 Aol A A 3 F
W shkrAE g BF-E2 #Y s AA w24 v
gon, T.—7]" =0 HE FoFoR Fae A9 F
£ ®oF Y2 ON v Uehd o2y sh¢d 124 &
]

&mér%g GABA Fate 497t 9 mation plant So14 €8 2 AFHYD o] FFL BY ¢
o2 @e o FI|E 2o YoFIL IV E Alole] 3

¥ Corresponding author = o o AL 1o o Welwea = =
E-mail: jbseo@anyang.ac.kr S %7})\] 7171 1%k 2 Edes dolmd S F
Tel: 031-467-0892 Fax: 031-467-0800 W5 e 2L forced stripping ponds FEZ &2 pHA

P HFE K] 287 9%, 2006'H 0N



936 AAY - IB3

EW ¥IVE ARgst EF 27l EHEE FAMA
BEUolE AAAT= Feoltk A WA FE)E free stri-
pping ponds2 & Ao 7IAH FR9 AHE glo) 2
pHY H5E 2719 2717 W2 Fmiiols AASE
EEDER

2 g7AE guel 2228 olgdle A4S AA
SHil ON g /7134 & o 7] 3%, AFAIRL
pH 5°] &=Uol 2EP o= F=9 FF& A&
7Ye s g

2. MEAR 4 g9y

21. A8 &X

£ Aol AR dEYol 2EYY AAFAY NF=E
Fig. 1] Jehf it

FEol A=Y WSEE FF0) 15 o)1 Folsk
150 cm?l of=2¥ Y&& ol &3t FEEZH0] 20 L7} H=
& Hige 2 RE 113 eom AR F27E FEA 59%
2719 ¥871E A At qEYol 2EY vhEE I(AS )
9 B A 3719 HEES 4gstA 3] A6 893 =
¢ EHLE FA 25070 F AR, dEVol 2EY
&& I(AS I)e] AScle FAE ¥ Fgkon, #5 H&
oA ¥r&ze] WREZA Baffleg dA53ck €59 F¢
2 Master Flux Tubing Pump(Model 7518-00)2 AM-3th

g

N

2. MUY
2 AFoA AHEE HEE AA &F SOHRES] 233G
Lotk gEYo 2EHY wExAA F28E A
HHRT), 37185%, pH §9 3z dse ©g
& AA &S AEFAL F71E8EFH o T b=
HHoE AA aes BEIYUT
Fig. 1]4 E upet o] 948 pH TP ZA NaOH

2

£

A

e}

4z o du X

s‘q

diffuser
1. Influent 2. Sedimentation tank 3. pH controll tank
4. Stripping reactor 5. Effluent tank 6. Micro pump
Fig. 1. Schematic diagram of reactor.

J. of KSEE / Vol, 28, No. 9, Seprember, 2006

Table 1. Operational conditions
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Table 2. Summary of the experiment results for NH; stripping with HRT and pH variation(air supply : 30 L/min)
HRT It BOD{(mg/L) COD(mg/L) T-N(mg/L) INH3-N(mg/L)| NO»-N(mg/L) | NO3-N(mg/L) | T-P(mg/L)
nf.
Rem. Rem. Rem.

hr H | Inf | Eff. . . . . .| Eff. | Inf. .| Inf. .| Inf. .
(hr) p nf. : ) Inf. | Eff. %) Inf. | Eff %) Inf. | Efl n Eff. n Eff. nf. | Eff.
AS 1 86.5 | 45.6 549 | 444 245 | 364 11.6 0.06 0.05 221

8 12.5 | 159.0 98.7 38.5 203 0.04 0.11 5.02
AS 11 90.7 | 43.0 547 44.6 263 | 317 12.7 0.00 0.04 2.12
AS 1 99.0 | 42.8 49.1 | 51.0 17.9 | 56.1 7.3 0.13 0.02 2.00

16 12.5 1 173.0 100.3 40.8 20.9 0.03 0.12 488
AS 11 103.2 | 403 502 | 50.0 19.1 | 532 8.3 0.05 0.01 1.36
AS 1 95.5 | 45.1 54.7 1 37.6 15.0 | 623 34 0.05 0.04 2.76

24 12.5 ] 173.8 87.7 39.8 19.0 0.04 0.11 5.82
AS 11 98.2 | 435 562 | 359 16.1 | 59.5 4.5 0.01 0.01 1.36
AS T 89.3 | 377 58.7 | 22.0 144 | 66.9 52 0.32 0.06 2.93

36 12.6 | 143.3 75.3 435 21.2 0.02 0.11 5.25
AS 11 99.8 | 304 5641 251 156 | 64.1 6.8 0.11 0.04 2.03
AS I 9.2 93.6 372 54.0 31.7 | 177 0.0 14.11 1.35 1.50

36 12.0 | 1432 80.8 38.5 18.8 0.02 0.22 6.11
AS 11 11.6 | 91.9 57.6 | 28.7 334 | 132 0.0 30.54 0.87 1.49
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Fig. 2. T-N concentration with various HRT and air supply.

Table 3. Summary of the experiment results for NH; stripping with various air supply(HRT : 36 hr)

Air ot BOD(mg/L) COD(mg/L) T-N(mg/L) NH;-N(mg/L) | NO»-N(mg/L) [NO3;-N{mg/L)| T-P(mg/L)
nf.
supply Rem. Rem. Rem.
. H | Inf ff. . . . . . . . Eff. f. | Eff. | Inf. | Eff.
(L/min) p nf, Eff. %) Inf. | Eff. %) Inf. | Eff, %) Inf. | Eff. Inf. In n

AS I 91.5 | 338 5931 33.0 16.2 | 56.0 4.9 0.16 0.04 2.69

12 12.6 | 138.3 88.5 36.8 19.1 0.03 0.11 4.68
AS 11 923 | 333 570 356 17.6 | 522 5.7 0.01 0.02 1.87
AS 1 80.5 | 51.2 5571 295 144 | 60.4 44 0.26 0.03 2.51

21 12.6 | 164.8 79.0 36.4 17.0 0.04 0.15 5.37
AS 11 93.8 | 43.1 59.7 | 244 146 | 59.9 5.1 0.01 0.02 1.93
AS 1 89.3 | 377 58.7 1 22.0 144 | 66.9 5.2 0.32 0.06 2.93

30 12.6 | 143.3 75.3 435 212 0.02 0.11 5.25
AS 11 99.8 | 304 564 | 251 15.6 | 64.1 6.8 0.11 0.04 2.03
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Fig. 3. NH;-N concentration with various HRT and air supply.
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Fig. 4. NO»-N concentration with various HRT and air supply.
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Fig. 5. NOs-N concentration with various HRT and air supply.
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Fig. 6. BOD concentration with various HRT and air supply.
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Fig. 7. COD concentration with various HRT and air supply.
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Fig. 8. T-P concentration with various HRT and air supply.

Table 4. Comparison with C/N ratio and ammonia stripping

Classification
Exp. condition

Before ammonia After ammonia
stripping stripping
Air supply| HRT | BOD | T-N |C/N | BOD | T-N |C/N

H .

P (L/min) | (hr) |(mg/L)|{(mg/L)|ratio |(mg/L)|(mg/L)]| ratio
12.5 30 8 1159.0 | 385 [4.13| 86.5 | 24.5 {3.53
12.5 30 16 | 173.0 | 40.8 14.24| 99.0 | 179 |5.56

12.5 30 24 11738 | 39.6 437 955 | 15.0 |6.37
12.6 30 36 | 1438 | 43.5 |3.30| 893 | 144 |6.2]
12.5 12 36 | 1383 | 36.8 3.76| 91.5 | 162 |5.65

12.5 21 36 | 1648 | 364 |4521 80.5 | 14.4 |5.59
12.0 30 36 | 1433 | 435 |3.307] 89.3 | 144 |6.21
Average 156.6 | 399 [3.92] 902 | 16.7 |5.40
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