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Abstract : It is well known that volatile compounds including disinfection by-products as well as emissive dissolved gas in water
can be removed effectively by air stripping. The micro-bubbles of flotation unit are so tiny as microns while the diameter of fine
bubbles applied to air stripping is ranged from hundreds to thousands of micrometer. Therefore, the micro-bubbles in flotation can
supply very wide specific surface area to transfer volatile matters through gas-liquid boundary. In addition, long emission time also
can be gained to emit the volatile compound owing to the slow rise velocity of micro-bubbles in the flotation tank. There was a
significant difference of the THMs species removal efficiency between air stripping and flotation experiments in this study. Moreover,
the results of comparative experiments on the removal characteristics of THMs between air stripping and flotation revealed that the
mass transfer coefficient, Kia showed obvious differences. To overcome the limit of low removal efficiency of dissolved volatile com-
pounds such as THMs in flotation process, the operation range of bubble volume concentration is required to higher than the operation
condition of conventional particle separation.
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Table 1. Physical properties of THMs
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AHGA S Kias o3 Eq.

o] wf T{JAIZkE VOCs
t=0,C=Co ZHNA FZ &
17 o] mAT 4 Ak
In(CL - Cy) = - Kra -t + In(Cp - Cy) (€8]
A7IA F7] Fo A 5l= VOCse] Cpe= F
Ara 219 Cule oA AAHE = Zth VOCs2)
2R Bo 2713 FolA ASEL T mde e
@& 2" o] (Kiavoos= dH4=t ol e} =5-52] VOCs
et A2l Faste

A % gl

rvocs = -(Kra)vocs (CL - Cs) 2)

o]7] Al, rvoc: VOCs HEEE (w/m’ - h)
(Kra)voc : &% VOCs AZAS (L/h)

£ Aol M Slo Lk (1)o oAske] Alzhel whe}
Mstshe THMs S22 245te] BYY 442 3715

22 MBTK| Y ST

%}7]9} BArRE A3-S 9151o] bench scale?] pilot plant
S AAlskglch 2715 St A R2E di

Compounds Chloroform Bromodichloro-methane Dibromochloro-methane Bromoform
Formula CHCls CHBrCl» CHBrCl CHBrs
Molecular weight 119.38 163.8 208.3 25277
Melting point -64C -55C less than -20C 0.86C
Boiling point 62T 90T 116~122T 149C
Specific gravitya) 1.289 1.971 228 2.89
Solubility 8,000 mg/L @20°C - - 3,190 mg/L @30C
Henry constant” (m°atm/mol) exp(11.9-5,200/T) exp(11.3-5,210/T) exp(10.7-5,210/T) exp(11.6-5,670/T)
Experimental Henry's law constant (25C) 172x107" 9.04x102™ 483x10° ™ 219x10%™

Diffusivity at 20°C 3.42x107° (ft¥/h)

3.36x 107 (f?/h)

3.31x10° (f¥/h) 3.27x107° (ft¥/h)

¥ referred to water at 20°C, ” T in absolute temperature (K)
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Table 2. Dimension of bench scale plant and equipments

Compressor Mass flow Saturator Al stripping and
controller flotation column
* Inflow air » Max pressure * Diameter * Diameter 100 mm
111 L/min 9.9 kgi/om? 148 mm * Height
* Outflow air » Control range * Height 1,000 mm
60 L/min 0~10 kg/cm? 430 mm - Total volume
* 8 bar (116 psi), * Air flow rate  « Total volume  7.85 L (Effec.
1,700 rpm 0~10 L/min 740L volume 6.28 L)

Table 3. Bubble size distribution of diffused air stripper and di-
ssolved air flotation equipments

Statistical bubble diameter distribution (um)
Equipments

Do Dso Dgo Dgo

Dissolved air flotation 97 370 545 647
Diffused air stripper 4119 808.5 19877 44196

ffused aeration columne A %|5}11 FANS =4 7| XA} H
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Ko AAE gk HEAA ) ANE o) Table2
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A|El A& 7]3E7](aerator, air pump 220 V, 60 Hz, 3 W, 2.5
L/min) = §&7|32 3374 |(dissolved air bubble supplier)
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Fig. 1. Schematic diagram of diffused air stripper and dissolved air flotation system.
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Table 4. Distribution of THMs concentration in G WTP
Typical trihalomethane concentration (mg/L)

Description
2011 2012 2013 2014 2015
Average 0.034 0.032 0.029 0.026 0.032
Min, 0.012 0.018 0.019 0.018 0.010
Max, 0.045 0.045 0.055 0.041 0.067
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(b) Four types of THMs species for air stripping
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Fig. 5. Comparison of concentration change for four types of
THMs species.
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Fig. 6. Comparison of emission rate of THMs species in terms of bubble surface area,
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Fig. 7. Comparison of emission rate of THMs species in terms of bubble volume,
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