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Abstract
Bunyakan, C., Tatreemontreechai, R. and Prakailertlak, N.
Effect of 1-hexadecanol on mass transfer coefficients for evaporation of water
and volatile organic compounds from water at constant temperature
Songklanakarin J. Sei. Technol., 2002, 24(1) : 67-75

The objective of this study was to determine the effect of 1-hexadecanol on the overall mass transfer
coefticients (K, ) of acetone and toluene representing low and high volatile organic compounds (VOC). A
series of evaporation experiments was performed in a water bath in order to control the water temperature.
The water temperature range of 25-35 °C was investigated. The initial concentrations of acetone and toluene
in water were about 1000 and 200 mg/L, respectively. The amounts of 1-hexadecanol added were varied from

0 to 32 pg/em’, The air temperature was constant at 28+1°C for all experiments. The K, values of both VOC
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were measured at various levels of 1-hexadecanol on water surface. The results indicated that the K | value
decreased with increasing amount of 1-hexadecanol and reached a minimum value when the amount of
1-hexadecanol added was in the range of 25-30 pg/em’. The K | reduction at this level of 1-hexadecanol
depends on the water temperature and the volatility of VOC, The K, reductions of toluene were about 57,

45, and 31 % at 25, 30 and 35 °C, respectively, while those of acemne at the same temperatures were 43, 40
and 37%, respectively. Additionally, the influence of 1-hexadecanol on water evaporation was also invest-
igated. The reduction in k, of water at the same amount of 1-hexadecanol were 72, 69 and 62 for the water
temperatures of 25, 30 and 35 "C, respectively. From this investigation, we can conclude that the use of
surfactant to prevent air pollution caused by VOC evaporation from water is possible.

Key words : air pollution, VOC, evaporation, mass transfer coefficient, hexadecanol
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Figure 1. Influence of 1-Hexadecanol on K | of
toluene at various water temperatures

(Amount of 1-Hexadecanol = 0 - 32 ng/
em’, water temperature = 25-35 "C)
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Figure 2. Influence of 1-Hexadecanol on K of
acetone at various water temperatures

(Amount of 1-Hexadecanol = 0 - 32 pg/
em’, water temperature = 25-35 °C)
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Figure 7. Film resistant to toluene evaporation
at various surfactant concentrations
(Amount of 1-Hexadecanol = 0 - 32 pg/
em’, water temperature = 25-35 °C)
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Figure 8. Film resistant to acetone evaporation at
various surfactant concentrations
{Amount of 1-Hexadecanol = 0 - 32 pg/
em’, water temperature = 25-35°C)
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Figure 9. Influence of 1-Hexadecanol on k_ of
water at various water temperatures
(Amount of 1-Hexadecanol = 0 - 32 pg/
cm’, water temperature = 25-35 °C)
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Figure 10. Reduction in k_ of water due to the
present of a surfactant film (Amount
of 1-Hexadecanol = 0 - 32 pg/cm’,
water temperature = 25-35 °C)
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Figure 11. Film resistant to water evaporation at
various surfactant concentrations

(Amount of 1-Hexadecanol = 0 - 32 pg/
cm’, water temperature ( 25-35 °C)
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