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Abstract
Bunyakan, C.., Danteravanich, S.2, Chungsiriporn, J.}, and Intamanee, J.!
Simple model for the prediction of ammonia volatilization from water basin:

effect of water temperature and pH
Songklanakarin J. Sci. Technol., 2004, 26(2) : 233-243

Ammonia is a primary chemical used for preserving rubber latex. Consequently, the wastewater from
concentrated rubber latex processing contains high ammonia concentration. The volatilization of ammonia
from such wastewater may cause an air pollution problem such as the formation of an acid rain or an aerosol
of ammonium nitrate and ammonium sulfate, which can seriously affect environment and human being. To
assess the air pollution problem regarding atmospheric ammonia volatized from wastewater, the model for
the prediction of ammonia volatilization rate and flux is therefore desirable. The purposes of this study were
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to investigate the effects of water temperature and pH on ammonia volatilization process and to develop a
model to describe ammonia volatilization rate and flux including such effects.

Ammonia volatilization from water was studied by using a volatilization tank (surface area = 780 cm?,
volume = 7 L) placed in a water bath in order to control the water temperature. The temperature and pH in
the range of 25 to 50°C and 5 to 11 were respectively investigated. The overall mass transfer coefficients of
ammonia were measured as a function of temperature and pH. The quadratic multiple regression technique
was used to obtain the model for mass transfer coefficient from experimental data. The model suggests that
the overall mass transfer coefficient of ammonia increases with increasing water temperature and pH while
the temperature-pH interaction retards the increasing characteristic of mass transfer coefficient. Thus the
increasing in mass transfer coefficient at higher temperature and pH was slower than that at the lower one.
The simple model for the prediction of ammonia volatilization rate and flux was developed based on mass
transfer theory and mass transfer coefficient model obtained from this study. This simple ammonia emission
model can be used to predict ammonia volatilization rate and flux at any pH, water temperature and ammo-
nia concentration in water.

Key words : ammonia, volatilization, mass transfer coefficient, air pollution
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Table 1. Experimental conditions for studying the influence of
pH and temperature on ammonia volatilization rate

Run No. T,.. (O pH Initial concentration of
ammonia in water (mg L)

1 26+1 5 164

2 26+1 7 170

3 26x1 9 175

4 26+1 11 175

5 25+1 5.8 164

6 40+1 5.8 163

7 45+1 5.8 163

8 50+1 5.8 160

9 25+1 11 175
10 40+1 11 182
11 45+1 11 183
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Figure 2. Effect of pH on overall mass transfer
coefficient for volatilization of ammo-
nia from water at 25°C
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Table 2. K, a of ammonia at various pH and water temperature

RUN No. T pH K, ax10’ RUN No. T pH K, ax10’

(*0) (m¥/s) (*0) (m?/s)
1 261 5 0.49 7 451 5.8 2.11
2 26+1 7 1.40 8 50«1 5.8 2.81
3 261 9 2.11 9 25+1 11 2.81
4 26+1 11 2.81 10 40=x1 11 3.51
5 25+1 5.8 0.70 11 45+1 11 4.21
6 40x1 5.8 1.40
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Table 3. Constant b, b, b,, b, and b, of equation (12) and other statistic

values
b, b, b, b, b,
Value -21.62 1.178 -4.69x102  -5.41x1073 1.15x10°
P value 5.490x10° 5.387x10°  6.01x10* 4.03x10*  9.535%x10°
Std Error 4.50x10! 1.16x10! 7.15x1073 7.66x10* 8.44x10°
-95% -22.72 8.94x10°! -6.44x102  -7.28%x1073 9.47x10*
+95% -20.51 1.463 -2.94x10?  -3.54x1073 1.36x107
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Figure 5. Response surface showing the effects of pH and temperature on K, a
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Figure 6. Effect of pH on volatilization rate of
ammonia from water at 25°C
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Figure 7. Effect of water temperature on volatili-
zation rate of ammonia from water at
pHS8
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