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Ammonia Removal Characteristics in Membrane Contactor System
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Abstract : In this study, ammonia removal characteristics in membrane contactor system under various operating conditions were
evaluated. The mass transfer coefficient was used to quantitatively compare the effect of various operation conditions on ammonia
removal efficiency. Effective removal of ammonia was possible with the tubular PTFE membrane contactor system at all tested
conditions. Among the various operation parameters, contact time and solution pH showed significant effect on ammonia removal
mechanism. Overall ammonia removal rate was not significantly affected by influent suspended solution concentration unlike other
pressure driven membrane filtration processes. Also the osmotic distillation phenomena which deteriorate the mass transfer efficiency
can be minimized by preheating of strip solution. Membrane contactor system can be a possible alternative to treat high strength
nitrogen wastewater by optimizing operation conditions such as stripping solution flow rate, influent wastewater temperature, and
influent pH.
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Table 1, The speciation of membrane contactor module

Material PTFE
Nominal pore size (um) 04
Length (cm) 545
Diameter (membrane) (cm) 12
Diameter (shell) (cm) 24
Effective surface area (cm?) 205

Hydrophobic

microporous H,50,

membrane Absorption
soluﬂon

NH —b NHs—E—} NHzi-H,SD
n (Gas) i

(qumd) (NH,),50,

High
Strength
Ammonia
wastewater

Principle of ammonia removal in membrane contactor
system ?

Fig. 1.

Fig. 2. Lab scale membrane contactor system for ammonia

removal,
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Table 2, The experimental conditions
AT Qfeed Qstnp

NHzn  SS (C)  (mLymin) (ml/min) Variable
Set1 250 0 0 10 8
Influent NHz-N
Set2 1000 0 0 10 8
Set3 1000 1000 O 10 8 ss
Set4 1000 3000 O 10 8
Set5 1000 0 13 10 8 Temperature
Set6 1000 0 0 20 8 »
Flow condition
Set7 1000 0 0 10 16
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Fig. 3. Ammonia removal time profile at various solution pH
conditions,

Table 3, Free ammonia fraction and mass transfer coefficient
under various pH conditions

, . Mass transfer coefficient (km)
pH Free ammonia fraction

(x 10° m/h)
7 1.18x107 0.62
9 1.06x10™ 1.66
10 542x10" 492
11 922x10" 725
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Fig. 6, Effect of operating temperature on ammonia removal
in the membrane contactor,

Table 4. The effect of osmotic distillation in membrane contac-
tor operation

Initial volume (mL) Final volume (mL) Volume change (mL)
Control 940 965 +25
Heating 940 930 -10
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Fig. 7. Effects of feed and stripping solution flow rate on
ammonia removal in the membrane contactor,
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Table 5. Summary of mass transfer coefficient under various operating conditions

N ss AT Qreea Qstrip Mass transfer coefficient (Km)
on () (mL/min) (mL/min) (x 10° m/h)
250 0 0 10 8 73
Influent NHs-N
1000 0 0 10 8 7.0
ss 1000 1000 0 10 8 58
1000 3000 0 10 8 54
Temperature 1000 0 13 10 8 7.3
. 1000 0 0 20 8 97
Flow condition
1000 0 0 10 16 1.0
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