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ms1ah 2.7 m3dszgnd IraummnsuluTasHamsdu ([Gunes qunsin, 2545)

Industry Applications
Fermentation Sterilization and removal of micro-particles in liquid or gas
Medical Transfusion filter sets; hemocyte/serum separation; purifications of

surgical water

Electronic Removal of micro-particles from ultrapure water; purifications of

chemicals and solvents

Food and beverage | Purification of edible oils, beverages, draft beer, and draft wine

Others Removal of micro-particles from solvents and oils; water purifiers for

home use; purification of condensed water at nuclear plants
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ﬁ’au"lmmmgmmn (Cross flow) f‘lﬁh’)ﬁf) mﬁﬁauﬁummqmi'lwammuﬁ’uﬁaﬂffwm
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M13191 2.9 M3fTeVNBUANEAIFINTEVIUNITVOI TNQaUDUAIY (YUNDI qUNIIN,

2545)
Characteristics Plate and Spiral wound Tubular Hollow fiber
frame
Packing density (m’/m’) 200-400 300-900 150-300 9,000-30,000
Feed channel diameter 5 1.5 13 0.1
(mm)
Method of replacement As sheets As module As tubes As entire
assembly module

Replacement labor High Medium High Medium
Pressure drop

1. Product side Medium Medium Low High

2. Feed side Medium Medium High Low
Concentration High Medium High Low
polarization
Suspended solids Low /medium | Medium / high Low High
buildup
Feed velocity (m/s) 0.7-2.0 0.2-1.0 2.0-6.0 0.5-3.5
Reynolds number 100-6,000 100-1,000 10,000~ 10-1,000

30,000
Typical suppliers DDS, Dorr- Fluids system, Alcoa, Amicon,
Oliver, Koch, Koch, PCI, Romicon
Millipore Osmonics Wafilin
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Y 9 v
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state) msmﬁauﬁuuumiww (Convective transport) sumé’haza1&1"lﬂ§qﬁmﬁ'wmmmmmﬁﬂ
1 [ [ L4 [ . . d' 9 ld’Q 9
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[ g J {
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Y v
agim‘?u Laminar boundary layer ﬁmﬁﬂﬂugﬂﬁ 2.8
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AauIa (Material balance) oA1aza10 U Laminar boundary layer 14159
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Y Y dy (= d' o
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A = aov J v A ..
50auns (2.3) 89 (2.5) uagr1ITHUT (Integrate) Taeldiioulvuey (Boundary condition)
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AUAUNIIN (2.6) 3z ldnnuduiusauaunsi (2.7) 1azAININIBY (Retention factor) AN
~ ~ 9 v o . . .
FAUNITN (2.8) TIWAUNIIN (2.7) LAY (2.8) 1danuduiiusuea Concentration polarization ¥4
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Solute material balance: Js = Jg o — Js it (2.3)
JS,COnV = JVCS (2'4)
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Joanr =—Ds dzs (2.5
Boundary condition: C.,=Catz=0and C, = CSb at z=1z, (2.6)

N4 cv-c?
b = n——% (2.7)

Ds Cs _Cs

CP

Solute retention factor: R =1-= (2.8)
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Concentration polarization:

DS
: D,
Mass transfer coefficient: kS =— (2.10)
Z,
= .
V1] CS = solute concentration
C! = permeate solute concentration
D, = diffusion coefficient of the solute in the boundary layer solution
dc, o .
d_ = concentration gradient of the solute in the boundary layer
Z
J,  =solute flux through the membrane
Jsconv = solute flux toward the membrane by convection
Jo g = solute flux from the membrane surface into the bulk solution by
diffusion
J = transmembrane volume flux
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Distance percendicular io the membrane surface: 2
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Transmembrane flux: J

1o AP = hydrostatic pressure driving force

I, =specific resistance of the layer



R, = hydrodynamic resistance of the membrane

Az, = thickness of the layer
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