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Effect of Operating Condition of Stripping Process on Ammonia Removal
for Pre-treatment of Swine Wastewater

Gye-Dae Whang’r  Young-Moo Cho

Department of Environmental Science, Kyunghee University

Abstract : Lab-scale experiments have been carried out to investigate ammonia stripping with a modified spray tower for
removing ammonia nitrogen from swine wastewater. The operating conditions such as initial pH, temperature, air flow, hole
size of distributor determining the diameter of water drops, and influent solids concentration were closely examined focusing
on removal efficiency of ammonia.

As a result of the experiment, in order to achieve high rate of ammonia removal by the air stripping system, the air flow rate
must be supplied at high rate with sufficiently high initial pH, temperature. The optimum operating condition to meet the
residual ammonia concentration of 300 mg/L was the initial pH of 11.0 at 35°C with the air flow rate of 20 L/min. It also
showed that the smaller hole size is, the higher removal rate of ammonia is expected. However, when used a small sized
distributor (2 mm), the flooding problem at the upper column occurred due to clogging of the hole. With regard to the influent
solids concentration, it was showed that the lower concentration of solids, the higher removal rate of ammonia. The removal of
particulate materials in influent led to improve the removal efficiency of ammonia, rather than to control the operating
condition including initial pH, temperature, and air flow. The empirical correlation between KLa and operating parameters
would be drivenas, K;, = (0.00037—0.0047) - G**® . [0 . c=0-18% The calculated Ky, from proposed formula

can be used effectively to estimate the optimum reaction time and to calculate the volume of modified spray tower system.
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Table 1. Characteristics of swine wastewater
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Fig. 1. Schematic diagram of the laboratory setup of the
ammonia stripper.
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Table 2= ¢hxuel @7]axe] xx=US YR
HY WS eEE TE37] sk & 74z 25°C,
35°C, 45°C, 55°C, 65°C2 XAl A¥PL Fasigon,
Z713%e 4zt 5 L/min, 10 L/min, 15 L/min, 20
L/min, 30 L/min, 40 L/min®2 wWalAZch T3k FEujt
A7) wE gEyol gr|E&L #4357 fsle FulF
27]2 24z} 2.0mm, 3.5mm, 4.5mm, 5.5mm= z}z} A}

Items g | Alkalinity as CaCO; | TSS TCOD:: | SCOD, TKN NH TVFA
p mg/L % mg/L. mg/L mg/L mg/L mg/L
Average conc. 7.8 18,900 5.97 58,750 29,840 4,656 3,995 2,173

Table 2. Operating condition of ammonia stripper

Operating Temp. Distributor hole Air flow Solids conc.
variables pH °C size, mm L/min g/L
Temp. 11 25, 3545, 55, 65 33 15 67.4
Distributor 11 35 2, 35,45, 55 15 58.6
Air flow 11 35 35 5, 10, 15, 20, 30, 40 70.8
Solid 11 35 3.5 15 6.85, 54.3, 120.2

* Influent wastewater flow : 1 L/min in all operating condition
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Fig. 2. NH;-N stripping at various operating condition.
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Table 3. KLa at various operating condition

Eugene(1981) diffused aeration systemg ©]-&3}lo ¢
Euyol g7[H4EE £ ¥ K #E €%, F7IFYF,
T A ez B3PS @), 9714, nare
2z #F Folf, anGe FNFYH ahHe F9dd
A5 Fojth 9 2 dFeMs ARSI 1, FUF
Y, Bt Z27), RPEEFEOIEE 4 HE HEIY
oA} VR 2 (5)9) 2ol vEhd 4 Aok

nK;, = lmey + aoInG + a;InH “)
mnK;, = lna; + e¢aInG + az3InL + o, InC 5)

471X, nai# a:InG¥ 2 ()9 FYFHY, winke 2
i =27], 283 anCe FYse n¥dE5Ed #dd
o] ok 99 I&E F 25 A5 g AT w, a
» WEke TR Zo] ZAHUY. Ze] g9 49
& 3 2" Kugd logg 3 A2 IASE 4
7} 71&717F He AERAE Uetd = Ao 3154
ZFol AT wh LulT 270 i 44 e 1¥EF
Tol| i A wdtkE 27 T8 4 Aok beEkA olE g
< 4 )l HY3E A (6)F Zo] vehd 4 Uk

KLa = g - GO.3925 . L*0.5159 R C"0.1849 (6)

A ()X =2E IVNFYF FF gk Eugene(1981)
o] AAIF 0.459} Lee(2002)7F AAIE 1.05018.ch ZA) 1}
eltedl, ol Eugene®} Leert A¥o] o]8d dmio}
g9k o] diffused aeration system© 2 B Ao AHLH
spray tower system¥} & 7|dl4lo] @gon o]So| A#d
olfH HFE FEEY ¢EUsEE 50 myLs} 5,000

Solids conc. Temperature Hole size Air loading rate(m3/m2/hr) KLa
(g/L) (°C) (mm) (Airflow rate , L/min) (hr-1)
25 0.184
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