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Abstract
Bunyakan, C.!, Danteravanich, S.?, Chungsiriporn, J.!, Intamanee, J.!, and Sritapong, S.!
Ammonia removal from water: The comparison between using

the wind speed and agitation method
Songklanakarin J. Sci. Technol., 2005, 27(1) : 65-77

Ammonia removal from skim latex is an essential step in skim block production process. In general,
skim latex contains about 0.4% ammonia by weight of skim latex and needs to be reduced in order to
minimize acid usage during rubber coagulation step. The method used to remove ammonia from skim latex
in many concentrated rubber latex plants is ammonia volatilization by agitating skim latex using a large
agitator in a mixing pool. In this research, a new method to remove ammonia from water by blowing wind
over the water surface was investigated. The effects of agitation speed and wind speed on overall mass
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transfer coefficient and removal rate of ammonia were investigated in a pilot scale experiment. The result
has shown that the overall mass transfer coefficient and the ammonia removal rate increase linearly with
increasing Reynolds number of air and liquid. However, the ammonia removal rate by using wind speed was
much higher than that given by agitation method. The wind speed method proposed in this study is then
recommended for ammonia removal from skim latex. Possible ways for applying the wind speed method for
skim latex production plant are also suggested. The relationship between the wind speed or Reynolds number
and the mass transfer coefficient can also be used to design the system for ammonia removal from water by

using wind speed.

Key words : ammonia, volatilization, mass transfer coefficient, skim latex, ammonia removal
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Figure 1. Schematic diagram of a wind tunnel and water tank system for ammonia volatili-

zation study.
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Table 1. Experimental conditions for studying the influence of

wind speed on ammonia removal rate from water.

Run No.

L7

~N OB W~

U, (M st T, .. (O Initial concentration of
Ammonia in water (mg
0.00 271 399
0.46 271 342
1.52 271 379
2.58 271 492
3.37 271 514
421 27+1 433
4.80 271 415
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Figure 2. Schematic diagram of an agitated tank used for ammonia volatilization study.
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Table 2. Experimental conditions for studying the influence of agita-
tion speed on ammonia removal rate from water.

Run No. Agitationspeed T __ (°C) Initial concentration of
(RPM) ammonia in water (mg L)
1 0 27+1 384
2 50 27+1 326
3 150 27+1 371
4 250 27+1 412
5 400 27+1 425
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Figure 3. Typical plot of In(C/C,) versus t for ammonia removal at different wind speed.

(water temperature = 27£1°C)
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Table 3. K a of ammonia at various wind speed Table 4. K a of ammonia at various agitation
speed at water temperature of 27+1°C

at water temperature of 27+1°C

Run No U, (ms™) K, ax10° (m?/s)
1 0.00 1.00
2 0.46 3.53
3 1.52 6.17
4 2.58 7.03
5 3.37 11.59
6 4.21 12.97
7 4.80 17.14

Run No Agitation speed (RPM) K ax10° (m¥/s)
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Figure 4. The effect of wind speed on mass trans-
fer coefficient of ammonia at water
temperature of 27+1°C
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Figure 5. The effect of agitation speed on mass
transfer coefficient of ammonia at
water temperature of 27+1°C
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Table 5. The overall mass transfer coefficient of ammonia at different R .

RUNNo. U, (ms") p_(kgm?) i, (kg m's?) L (m) R,,..x10* K  ax10°
(at 27°C) (at 27°C) (dimensionless) (m?/s)
1 0.00 1.177 1.8x107 39 0.00 1.00
2 0.46 1.177 1.8x107 39 11.73 3.53
3 1.52 1.177 1.8x107 39 38.76 6.17
4 2.58 1.177 1.8x107 39 65.79 7.03
5 3.37 1.177 1.8x107 39 85.94 11.59
6 4.21 1.177 1.8x107 39 107.36 12.97
7 4.80 1.177 1.8x107 39 122.40 17.14
Table 6. The overall mass transfer coefficient of ammonia at different R .
RUN No. Agitation speed p (kgm?) pu (kgm's') D (m) R x10* K, ax10°
(RPM) (at 27°C) (at 27°C) (dimensionless) (m%/s)
1 0 997 8.88x10+ 0.15 0.00 0.23
2 50 997 8.88x10+ 0.15 2.11 0.25
3 150 997 8.88x10+ 0.15 6.34 0.49
4 250 997 8.88x10+ 0.15 10.56 1.01
5 400 997 8.88x10+ 0.15 16.90 1.50
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Figure 6. The K  a of ammonia as a function of R |, at water temperature of 27+1°C
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Figure 7. The K a of ammonia as a function of R at water temperature of 27+1°C
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Table 7. The comparison between K  a for volatilization of ammonia by using
wind speed and agitation methods.

Wind Agitation
Wind Speed, R, x10* K ax10° Agitation speed R x10* K  ax10°

U,,., (m/s) ) (m?/s) (RPM) ) (m?/s)
0.00 0.00 1.00 0 0.00 0.23
0.46 11.73 3.53 50 2.11 0.25
1.52 38.76 6.17 150 6.36 0.49
2.58 65.79 7.03 250 10.56 1.01
3.37 85.94 11.59 400 16.90 1.50
4.21 107.36 12.97
4.80 122.40 17.14
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