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Abstract

Bunyakan, C., Danteravanich, S., Chungsiriporn, J., and Intamanee, J.

Ammonia Removal from Water using Channel Flow Method

Ammonia removal is an important step in skim rubber sheet production. The most commonly used
technique to remove ammonia from skim latex is a channel flow method where the skim latex was forced to
flow through the shallow channel for a long distance. This technique requires large space and long operating
time. Thus, it needs to be improved. This research was aimed to investigate the influence of ammonia
volatilization from open channel. The ammonia volatilization from open channel was performed in open
channel which is 0.23 m wide and 20 m long. The water flow rate through the channel was varied from 10 to
50 L/min. The overall mass transfer coefficients of ammonia were determined and compared 1o those obtained
from ammonia volatilization from water due to agitation and wind speed which was previously investigated.
The results have shown that the mass transfer ceefficients of ammonia by using channel flow method were
significantly higher than those of agitation and there was lower than those of wind speed method, as
expected. The magnitude of mass transfer coefficient of channel flow method suggasted that the ammonia
volatilization rate from water due to flow effect is high enough for ammonia removal from skim latex. in order to
reduce space and minimize operating time of channel flow method, we , however, recommended the use of
channel flow method in cooperate with the wind speed method. From this work, we have found that both the
flow effect and the wind speed over water surface significantfy enhance the mass transfer coefficient of
ammonia. Thus, the combination of these effects will definitely enhance the ammonia transfer rate. The
removal efficiency of this combine system will definitely higher than that of conventional one which anly

agitation or channel flow was applied.

Key words: Ammonia , Volatilization, Mass Transfer Coefficient, Air pollution
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Figure 1 The experimental setup to investigate the ammonia removal rate from water channel flow

Table 1 Initial condition for studying the influence of flow in open channei on ammonia removal rate from water

at27t1°C
Run No. Liquid Flow Rate, | Initiai Ammonia Concentration in Solution at Various Positions {mg/L}
Q, {L/min) Channel Channel Storage Tank Average
Inlet QOutlet ‘
1 10 459 462 559 493
2 20 321 334 360 338
3 30 453 445 440 446
4 40 442 425 445 437
5 50 516 497 493 502
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Figure 3 Ammonia concentration as function of volatilization time at various positions for a

flow rate of 10 L/min
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Figure 5 Ammonia concentration as function of volatilization time at various positions for a

flow rate of 50 L/min
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Table 2 K, a of ammonia for various rate of flow through open channel at water temperature of 27°C

Q (Umin) S x10° (1/s) R? Vo (m’) K, a x10°(m’/s)
10 4.82 0.98 0.12 5.79
20 468 0.97 0.12 5.62
30 7.05 0.97 0.12 8.46
40 5.91 0.96 0.12 7.09
50 7.73 0.92 0.12 9.28
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Table 3 Fluid properties, system characteristic, Re and K o @ of ammonia at various water flow rate

0 wx10’ | A x107 | U x10° 0 ux10' | R, x10° | Rex10® | K, ax10°
(mfs) (m) (m) (mis) | (kgim’) (kg/ m.s) (m) {-) (m*s)

10 23 1.0 7.2 997 8.88 0.92 0.75 5.79

20 23 1.2 12.1 997 8.88 1.09 1.47 562

30 23 1.4 15.5 097 8.88 1.25 2.18 8.46

40 23 16 18.1 997 8.88 1.40 2.86 7.09

50 23 18 20.1 997 8.88 1.56 3.52 9.28
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Table 4 K, a for volatilization of ammania from water by using various methods

Open Chanrel Flow Agitation Wind

Q Rex10® | K, ax10" | Agitation | R,x10" | K, ax10°| Wind | R, x10" Kg @
(L/min) {-) (m3/s) speed -} (maa's) Speed, (-} x10°
(RPM) Usgem (m’/s)

(m/s)
10 0.75 5.79 0 0.00 0.23 0.00 0.00 1.00
20 1.47 5.62 50 2.1 0.25 0.46 11.73 3.53
30 2.18 B.46 150 6.36 0.4 1.562 38.76 6.17
40 2.86 7.09 250 10.56 1.01 2.58 65.79 7.03
50 3.52 9.28 400 16.80 1.50 3.37 85.94 11.58
4.21 107.36 12.97
4.80 122.40 17.14
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