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Abstract — The micro-porous asymmetric PVDF hollow fiber membranes for gas-liquid contactor were prepared by
the dry-jet wet phase inversion process and the characteristics of hollow fiber membranes were evaluated by the gas per-
meation method and scanning electron microscope. The chemical absorbent for removal of SO, gas was sodium hydrox-
ide at bench scale hollow fiber membrane contactor. The experiments were performed in a counter-current mode of
operation with gas in the shell side and liquid in the fiber lumen of the module to examine the effect of various oper-
ating variables such as concentration of absorbent, gas flow rate, L/G ratio and concentration of inlet SO, gas on the SO,
removal efficiency using PVDF hollow fiber membrane contactor. Membrane mass transfer coefficient(k,,) was calcu-
lated by mathematical modeling. The volumetric overall mass transfer coefficient increased with increasing the concen-
tration of absorbent and L/G ratio. The increase of the absorbent concentration and L/G ratio not only provides more
sufficient alkalinity but also decreases liquid phase resistance. The volumetric overall mass transfer coefficient increased
with increasing gas flow rate due to decreasing the gas phase resistance.
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Table 1. Composition of dope solution and spinning conditions for
the preparation of HF membranes

Composition of dope solution

PVDF (M.W. =440,000) 14% by mass
DMAc 78.83% by mass
LiCl 5.22% by mass
H,0 1.95% by mass
Viscosity 2936 cP
Spinning conditions

Air gap 10 cm

Internal coagulant water

Internal coagulant temperature 15°C

Injection rate of dope solution 5.50 ml/min
Injection rate of internal coagulant 1.10 ml/min
Coagulation bath temperature 15°C
Winding-up speed 5.50 m/min
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Fig. 1. A schematic diagram of the experimental apparatus.
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Table 2. Module characteristics and experimental conditions for bench
scale SO, absorption test

Module characteristics

Module diameter (m) 0.05

Module length (m) 0.41

Fiber i.d (um) 474

Fiber o.d (um) 831

Effective fiber length (m) 0.29

Number of fibers 1300

Packing fraction 0.36

Module volume (m?) 8.05x107
Contact area (m?) 0.56

Contact area / volume ratio (m?/m?) 695.65
Experimental conditions

Absorbent Water, NaOH
Inlet SO, concentration 300~2000 ppmv
Gas velocity 0.20~1.19 m/s

Liquid velocity 0.0074~0.036 m/s

Fig. 12 SO, 5748 A9 2555 Uehd Zlo= 27|47}
TEAE SV g @) (shell side)® T =11, Al TEA
3]
[}

£t}

SO, 71#i= MFC(BROOKS, Model: 5850E series, USA)E ©]&
sl 5% SO, 7IAIE ¥719 Eqsto] Azl SrAlE 3
217 3 (SHINMYUNG, Model: PRS050)Z AMg-8to] a3l o
WES Fas) e flsto] FEF o] Damper(HIDRACAR)E At
gataint. 71419 SHS SAR Uitel] 7137} Mg A] oS
W ARG tha W 20 F {AEIIE SO0t 0, FEE
SiemensA}e] #417](Model : Ultramat 23)5 ©]-&35}o] 74351510
v, Sample conditioner($-2]3747]%, Model : WE-GSC 4P)E- ©]
g3t HES7IA1e] 7 W #RE AASH & AR Hulgle
w, Rk A2 7AFEE A5 0z S50t Table 20 =

9] 543} AY20E Uehigick

2-4. EUNE SN
B ATelA S0, Fssl FREAAY 435 4 (59
6)yS o3t At ItH17, 18].

Q
RSOZ = Xg [C.S'()z,fn*CS()z,om] ®)
Ceo .
Kga = 2ex 1og[—s"b’” } (©6)
zp CS()l,our

0171614, Rgp, = SO, S5 (mol/m?s), A 71A|2} =7}
A&k A5EA (nnd Ly, m), Q= 7IAFZ(Nm/hr), Kl &
ZEAAY 22755 (kmol/m? hr kPa), 7= -F-& S3AMT o) (m),
P= A9E (kPayS ZH2F Yehdit),

W

i
(rz)=0,L) «—---—- f7 ————E
% |
Cwm C :
b |
R
n
[ M 5 !
#| 1
£ e so, |

m
F b + :
j A Air
Absorbent j r ! !
a i
I #1 |
LN :
>
(rz) =(0,0) «—F—--——- crd
|

\ Ri R» Rs
z

t.

Fig. 2. 2-D Cross-section schematic diagram hollow fiber membrane.
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Fig. 3. SEM pictures of prepared hollow fiber membranes (a-overall cross section, b-partial cross section, c-inner surface of membrane).
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Fig. 9. Concentration profile and contour plot of 2-D surface in hol-
low membrane shell side (k,=0.001 m/s, U,=1.19 m/s).
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Fig. 10. Comparison of the experimental and calculated results of
SO, removal efficiency (U;=0.022 m/s, Cg,,=800 ppm, 0.1 M
NaOH).
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