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Unit operation

13.0 HAEQH OF2 A (reverse 0sSmosis membrane)
2 A& (ultra—filtration membrane)



= A

A2 =4

|.

K0
<J
H0

oJ

13.20

ol
JIJ
o)
3| or

— e

S Al

- KO NH
S 2 7l
< H0
<0 3]

30
2
o_,mm K
A= Kl
kit
Q5
Eo _.__o .Cr-_
0L <d &
K 80 i




Membrane process
(A+B+C) 2 =R U A2 A 2f =2
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Bulk liquid conc. of A

Bulk liquid conc. of A
[mol/m?3] in the side ‘2’

[mol/m?3] in the side ‘1’

C
A 3 S & MY flux

1) Side 1: N,
c 2) Membrane: Ny,
acd 3) Side 2: N,

DTN 826-827 = 4



13.2 M S48 =&

32 S 2 & E flux
1) Side 1: N,,

Ca2 2) Membrane: N,,
3) Side 2: N,

SAXMLH 49 S8 SEHE flux
-— R =7
-,
Ny = cl(CAl_Cli) |\Iy_ky Yac yAI)
Np, = kcz (Ci —Cay) N, =K (Xy —Xn)
dc D K: &=
Ny =D —2 =—22(Cjs — Cyi6) HEBTES
adz Lj_ —XWhy Is the distribution coefficient used?
C1is=K"-Cy Cis=K"-Cy;

WIH 827% 3)



13.2 M S48 =&

NA1: cl(CAl_Cli)
NAZ — kcz (C2i _CAZ)

| 3 "D,
Ny /\ L (C1| C2i)
ik K:BEH2 T
Cy—C, = |\|A/kCl == E—HH%I%‘—/
C,—C, = N A / 7Ty Permeability coefficient in a membrane
=K -Dpg/L

1 1 1 N, = . (CAl_CAZ)
_[ Ll ]NA Uk, +1/ 7, +1/k,)
2

Overall mass transfer coefficient

7 827-828 = of a membrane



OlAl 13.2-1 KAl S &

D ,g=7x101t m?/s

Kr — Clis — C2is :15
Cli C2i

"C,=0.05kmol/m3

k, =0, k,=2.02x10"m/s

Ca1=0.03 Ot=2| 2ES 12O 2 HEGHAIL.
L =& &8 Y flux E H&HOHAI L.
L=3.0x10°m
1
N. = C,,—C
A Uk +1 7, +1/k02)( 1)
/ =11 A2
., = K'-D,g :1.5><7><10_5 m /8:3.5x10_6m/3
L 3x107°m
N, = 61 —~ -'””-(0.05—0.03)kmff'=7.5e—8 k”;o'
L/ 00 +1/(3.56°) +1/(2.02e%)) s m m’s
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Al 13.2-2 M HUHAME K2 A

AL LS QAL IS

Mxlerel =M (L) =0.025 mm,

MHOO] & HE (A) =2 m? o QA= (c,,)=0.02 g/100m
SHNZ SAMYEH = (k) =1.25x10°mls RE=E RA=E (cy,) =0.0g/ml
RelZ SEEZH =+ (k,) =3.33x10°m/s LEINE (x,,) =8.73 x10¢ m/s




WAl 13.2-2 WALl 24 HMA

1
0
tol

%

Cay=200g/m3

T, =8.73e® m/s

A 4

Blood -
including | urine
urea i
o Chr=
BY: A2
kcl é kCZ

MEWMN EHEN Ues A2 HIAHSEE HAGHAIL.
QAL LS A A gtE:
Mxerel =M (L) =0.025 mm,
Mol & HA (A)=2m? SME QASE (cyy) =0.02 g/100ml
SMEZ SAMEH > (k) =1.25x10°m/s RElS RASE (cy,) =0.0 g/ml
QEE SAMDH S (k,)=333x105mis LEDE (r,,) = 8.73 x10° m/s
I 830 &



Ol Hl 13.2-2
MEUHA NS0 Us A2 HIAHSTE HAGHAI 2.

A=2m? || my,=8.73e®m/s

-

CA,=200g/m?

Blood k., = 1.25x10"° m/s
including urine k., =3.33 x10° m/s
urea ¥ >
Oy Chr—=
k. &1 k A2
cl Fh__ c2
_.E 54_
L=2.5e"m

1
N = _
Uk, +1/ 7, +1/|<CZ)(CAl Cro)

N, =8.91x107 —J

m’-s
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W H 830-831 %



Paz

u-cs) ub)
T Na= +L/z,, +RT/k,
AT Ak, +1 7, +11K,) (RT /K, N
KDy kmol
m == fov TTRT atmemes

7N 830-831 =
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FIGURE 13.3-1. spfraf-»-aum [FmA

Eng., 88 (July 13) Vith permission.]
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FiGURE 13.3-2. Apcal gas flow paths for spiral-wound separator.

48 LIS A2FHU NS SEE (feed & permeate)
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D=10~20 cm

I sealed
end

% fiber bundle

permeate A

L=3~5m

e \{/

Dg; =0.1~0.5 mm !'“

permeate

FIGURE 13.3-3. Hollow-fiber separator assembly.

= Bl(hollow) & & (fiber) & (membrane) 22|23
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