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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

Ammonia removal from skim latex is an essential step in skim block production process. In general,
skim latex contains about 0.4 % ammania by weight and need to be reduced in order to minimize acid usage
during rubber coagulation step. The method used to remove ammenia from skim latex in many concentrated
rubber latex plants is ammonia volatilization by agitating skim latex using large agitator and mixing pool. In
this research, the new method to remove ammonia from water by blowing wind over the water surface is
introduced. The effect of agitation speed and the effect of the wind speed on overall mass transfer coefficient
and removal rate of ammonia were invesligated in pilot scale experiment. The result shown that the cverall
mass transfer coefficient and the ammonia removal rate increased linearly with increasing Reynolds number
for both cases. However, the ammonia removal rates by wind speed were 1.5 to 9 times of that given by
agitation method at the same Reynolds number. The wind speed method proposed in this study is then
recommended for ammania removal from skim latex. The possible ways for using wind speed in skim latex
piant is also suggested. The relationship between the wind speed or Reynolds number and mass transfer
coefficient can be use to estimate the ammonia removal rate from water at various wind speed and can be

used for ammoenia removal system design.

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 volatilization study
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Table 1 Experimental conditions for studying the influence of wind speed on ammonia removal rate from water
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Figure 2 Schematic diagram of an agitation tank use for ammonia volatilization study
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Table 2. Experimental conditions for studying the influence of agitation speed on ammonia

removai rate from waler

Run Na, Agitation speed T C) Initial concentration of
water
{RPM) ammaonia in water (mg L
1 0 27+1 384
2 50 2711 326
3 150 2711 371
4 250 2741 412
5 400 2741 425
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Figure 3 Typical Piot of In(C/C,)) versus t for ammonia removal by wind speed at various wind speed

(water temperature = 2711 °C)

Table 3 K, a of ammonia at various wind speed at water temperature of 2711 °C

6

Run No Uge (Ms™) Kyax10

{ms)
1 0.00 1.00
2 0.46 3.63
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
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Table 4 K, a of ammonia at various agitation speed at water temperature of 27+1°C

Run No Agitation speed K,.a x10°
(RPM) (mrs)
1 0 023
2 50 0.25
3 150 0.49
4 250 1.01
5 400 1.50
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Figure 4 The effect of wind speed on mass transfer coefficient of ammonia at water temperature of 27£1°C
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Figure 5 The effect of wind speed on mass transfer coefficient of ammonia at water temperature of 2711°C
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v
L = ATNENITEIRNN, m,
i = ATUTinTeseINA, kg m's” Az
Lo = ATIMULULUTBIANIA, kg m
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fidwnsnAnnlANaNNTs (7) (Brodkey and Hershey, 1988)
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o . « X ot : - _— .
A lduniANITan  Aneresuiionn duiuAudnansreslunay uazauEsaLlflumanou An

4 o s v L 4 - . '
R, uaz R nAwsuldanisassnsdiuaaslinfeniudiayadulrausiaznimaaaslu Table 5 uaz Table 6

€| 0cm

Table 5 Fluid properties, system characteristic, Rewm and K, a of ammonia at various wind speed

RUNNo. |U,.(ms) | p,(ka m¥) | u,kgm'sy [L{m) R, oem x10* Ko.a x10°

{at 27 °C) {at 27 °C) {dimensionless) (m’fs)
1 0.00 1.177 1.8x10° 39 0.00 1.00
2 0.46 1.177 1.8x10° 3.9 11.73 3.53
3 1.52 1.177 1.8x10° 3.9 38.76 6.17
4 2.58 1.177 1.8x10° 3.9 65.79 7.03
5 3.37 1.177 1.8x10° 3.9 85.94 11.59
6 4.21 1.177 1.8x10° 39 107.36 12.97
7 4.80 1.177 1.8x10° 3.9 122.40 17.14

Table 6 Fluid properties, system characteristic, R, and K, a of ammonia at various agitation speed

RUNNo. | Agitation 2 e H oot D (m) R, x10* Ko,a x10°
speed (RPN | (kg mY (kg m"s") (dimensionless) (mJ/s)
(at 27 °C) (at 27 °C) '

1 0 997 8.88x10" 0.15 0.00 0.23

2 50 997 8.88x10™ 0.15 2.1 0.25

3 150 997 8.88x10™ 0.15 6.34 0.49

4 250 097 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 273+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 of ammonia removal rate by wind to that by agitation

(R.-mcm =R, )x10_4 (dimensionless) M)__ (dimensionless)
R,y (agitated)

01 9.06

] 6.40
10 2.57
30 1.88
50 1.72
70 166
100 1.60
300 1,62
500 151
700 1.50

34




10.00 J’
8.00
6.00
4.00

200 | o
Yoo o a a

RNH, wind/RNH, agitated, dimensionless

0.00 T T

0.00 200.00 400.00 600.00 800.00
4 <
(Re =Regem 1X10 , dimensionless

Figure 8 The comparisen of ammenia removal rate between wind speed and agitation methods
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