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Abstract

Bunyzkan, C., Seaoung, S., Intamanee, J., and Chungsiriporn, J.

Mass Transfer Coefficient for Volatilization of Volatile Organic Compounds from Wastewater
Volatilization of volatile organics compounds (VOCs) from wastewater is recognized as an important
source that caused air pollution today. In air pollution management regarding VOCs emission to atmosphere,
the amount of VOCs that released from wastewater need to be known. The model for predicting of VOCs
volatilized from wastewater is then necessary. The aim of this research is to develop the gas-film (k,a,,,.) and
liquid-film (k,a, ) mass transfer coefficient from volatilization of VOCs from wastewater. The volatilization
experiments were performed in a pilot volatilization tank with a volume of 100 L. The wind speed over the
water surface, measured at 10 cm above water surface (U, ), is the main parameter which investigated in

this work. The I/, were varied from 0 to 442 m s . VOCs used in this investigation were methanol toluene

10cem

and methyl ethyl ketone.
The results revealed that the gas-film coefficient of methanol increased linearly with increasing

U oem Over the investigated range of U/, where as the liquid-ﬁ]'m coefficient of toluene fell into two

10cmr

regimes with a break at the U, . of 2.4 m/s. The correlations of k.4, . and k,g, . were developed from gas-

10cm
film and liquid-film coefficient of methanol and toluene, respectively, and verified by predicting overall mass
transfer coefficient (Kq,a) of MEK. It was found that the correlations of k.4, . and k,a, . predicted the mass
transfer coefficient of MEK volatilized from wastewater quite well but under estimated that of pure water.
Since the mass transfer coefficient of VOCs volatilized from pure water were signiﬁcant higher than that of
wastewater as found in this work. The k4, ,, and k,a, .. developed based on wastewater is recommended for
prediction of VOCs emission rate from wastewater rather than the correlation previously developed based on

pure water.
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Figure 1 Pilot volatilization tank equipped with a wind generated system
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Table 1 Experimental conditions for studying the influence of wind speed on volatilization rate of methanol

from wastewater

Run No. U, (ms") Tyuer( C) Initial concentration of
methanol in wastewater (mg L)
1 0.00 20+1 1330
2 0.43 291 1259
3 1.86 29+1 ' 1164
4 2.40 29+1 1376
5 2.81 2911 1053
6 3.43 29:+1 1236
7 4.42 2011 1068

Table 2 Experimental conditions for studying the influence of wind speed on volatilization rate of toluene

from wastewater

Run No. U, (ms™) Touer C) Initial concentration of
methanol in wastewater (mg LY
8 0.00 29+1 269
9 0.43 2911 280
10 1.86 29+1 259
1 2.40 2911 268
12 2.81 20+1 228
13 3.43 2911 249
14 4.42 29+1 268
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Table 3 Experimental conditions for studying the influence of wind speed on volatilization rate of MEK from

wastewater
Run No. U, (ms™) Tpue( C) Initial concentration of
MEK in wastewater (mg Lh
15 0.00 2911 759
16 0.43 2911 : 718
17 1.86 2011 698
18 2.40 29+1 1091
19 2.81 2911 621
20 3.43 29-+1 600
21 442 29+1 365
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Figure 2. Typical plot of -In (Cyo/Cyoc,) Versus t for volatilization of methanol, MEK , and toluene from

= 29+1 °C, water depth = 20 cm and wastewater properties: BOD 50-98 mg/L, COD =

wastewater (T, ..

2320-2960 mg/L and SS = 27-38 mg/L)
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Figure 3. K, a of methanol MEK and toluene as a function of wind speed (T, ...~ 29%1 °C, water depth =

20 cm and wastewater properties: BOD 50-98 mg/L, COD = 2320-2960 mg/L and SS = 27-38 mg/L)
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Figure 6. The comparison between K ;a,,,.; of methanol volatilization from wastewater (BOD 50-98 mg/L,
COD = 2320-2960 mg/L. and SS = 27-38 mg/L) and that from pure water at T, _= 291 °C and a water depth
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