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Air stripping of odor causing materials from eutrophic lake water
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Algal blooms in a local eutrophic lake often produces the musty and earthy taste & odor problems. Since the odor causing
compounds(OCCs) including geosmin and 2-MIB have their own volatility, the OCCs can be removed from water by air
stripping methods. Removal of TON(threshold odor number) as an index for OCCs could be fitted well with the first order
equations(R2=0.9 above), where the air stripping coefficient of TON, k was in the range between 0.0055 and 0.0097 according
to the aeration time. k within 30min aeration tests was 0.0097, while it was 0.0055 where the aeration time extended to
150min. With 15 mg/L of PAC, removal of TON was not simulated with 1st order equation within 30min aeration. Within 30min
aeration, OCCs rather than geosmin and/or 2-MIB could be removed easily by air stripping or PAC adsorption, while OCCs such
as geosmin and/or 2-MIB could be removed slowly by air stripping after 30min aeration. Geosmin and 2-MIB were not readily
removed by air stripping(k of them were 0.0018~0.0047 and 0.0018~0.0034, respectively at different air flow rates). Geosmin
could be removed by air stripping a little better than 2-MIB.
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Table 1. Characteristics of the synthetic raw water sample
o Geosmin|2-MIB| DOC | UVa2s4 TON
= (ng/L) | (ng/L) |(mg/L)| (em—1)
raw water 8.9 6.1 1.9 10.0594, 7.7
syntheticwater| 545 | 549 | 2.1 |0.0534|300 0|4
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TON remaining as a function of aeration time within 30 min.
(No. of samples: 20, aeration rate: 5 L/min, 20C).
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Fig. 2. TON remaining as a function of aeration time within 150 min.
(No. of samples: 20, aeration rate: 5 L/min, 20°C).
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Table 2. Removal of odor causing compounds(OCCs) as a
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Fig. 3. TON removal efficiency as a function of aeration time. (fitting
lines are simulated removal efficiencies with equation (5) and
indents are experimental results at different aeration modules).
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function of aeration time within 30 min(aeration rate : 5 L/min, # of samples : 20)

Aeration time(min) 0 5 10 15 20 30
Average (TON) 7.7x0.67 7.3+0.78 6.8+£0.82 6.5+0.74 6.2+0.69 5.9+0.70
Removal Eff. (%) 0.0 4.6 11.1 15.0 19.3 22.9

Table 3. Removal of odor causing compounds(OCCs) as a function of aeration time at an extended aeration(aeration tate : 5L/min, # of
samples : 10)
Aeration time(min) 0 30 60 90 120 150
Average (TON) 8.0 +0.9 6.6 +£0.5 5.4 £0.5 5.2*0.4 4.1 +0.5 3.9 +£0.5
Removal Eff. (%) 0.0 17.5 32.5 35.0 49 .4 55.3
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Fig. 4. TON remaining as a function of aeration time at PAC dose of
15 mg/L(No. of samples: 20, aeration rate: 5 L/min, 20°C).
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Fig. 5. Regression results of the average data after 30 min aeration
inFig. 4 at PAC dose of 15 mg/L.
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Fig. 6. TON removal efficiency as a function of aeration timef(fitting
lines are simulated removal efficiencies with equation (5) and
indents are experimental results at different aeration modules).
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Table 4. Removal of odor causing compounds at different aeration rate and aeration time with synthetic water samples

Aeration(L/min) Aeration time(min) Geosmin(ng/L) 2—MIB(ng/L) DOC(mg/L) uvz2s54
o Raw water | R 545 | %49 | ¢ 2.072 | 0.0534
o 1w | %8382 | %28 | 2.028 | 0.0529
. 6 | %08 | 5t.1 | 1.968 | ¢ 0.0526
S 45 496 | 498 | 1.954 | 0.0525
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I a5 470 | 496 | 1.940 | 0052
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o 15 | 47.7 | 498 | - 1.977 | 0.0523
T 30 | 458 | 483 | 1.923 | 0.0518
L a5 | 43.4 | 469 | 1.895 | « 0.0518
L e0 433 | 475 | 1.895 | 0.0517
L 15 | 476 | 498 | 1.964 | 0.0522
T 3o | 445 | a7 | 1.904 | 0.0516
200 a5 | a4 | ara | 1.886 | 0.0515

60 42 .5 46 .1 1.888 0.0514
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Fig. 9. Regression results of 2-MIB as a function of aeration time at
different aeration rate with synthetic water samples.
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Table 5. Air stripping coefficients, k(min—1) of geosmin and 2—-MIB at different aeration rate(L/min)

Aeration rate (L/min) 5 15 20
Geosmin 0.0018 0.0023 0.0046 0.0047
2—-MIB 0.0018 0.0023 0.0031 0.0034
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