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Abstract: In this study, we used prepared a cylindrical module consisting 100 hollow fibers of commercialized
(hydrophobic) polyethylene membrane of 0.4 um pore size and systematically studied performance of direct contact mem-
brane distillation (DCMD) and sweep gas membrane distillation (SGMD) in terms of variation of permeate flux and salt
rejection with respect to temperature drop across the membrane, salt concentrations in feed, and flow rates of cooling water
and sweep gas. SGMD was regarded as DCMD with a sweep gas layer between permeate-side membrane surface and cool-
ing water. Sweep gas flow decreases the permeate flux from that of DCMD by providing an additional gas-layer resistance.
We compared DCMD and SGMD performance by using mass balance with a fitting parameter (w), indicating fraction of
permeate flow rate.

Keywords: membrane distillation, direct contact membrane distillation (DCMD), sweep gas membrane distillation
(SGMD), permeate flux, salt rejection, mass balance equation
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Fig. 2. SEM images for (a) surface and (b) cross-section
of polyethylene hollow fiber membranes.
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Fig. 4. Schematic flow diagram of (a) DCMD and (b)
SGMD processes. (1) Feed water tank, (2) pump, (3) Air
compressor, (4) Module, (5) cooling water tank, (6) pump,
(7) condenser.
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Table 1. Water Flux of DCMD Experiment "N AV S3AAY. 8 A JgedFe
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Table 3. Water Flux of SGMD Experiment

o] B3l Wil & Hlmajy 243

Feed (NaCl) Gas Flux of feed temperature (LMH)
concentration flow rate (Ipm) 40°C 50°C 60°C
1 0.38 1.11 1.88
D.I water 2 0.9 1.79 3.45
3 1.48 2.26 5.05
1 0.31 0.72 1.22
33,8660]\gpm 2 0.84 1.57 241
3 1.27 2.03 4.28
1 0.16 0.41 0.86
45,0100Mppm 2 0.58 1.04 235
3 1.17 1.78 3.58

Table 4. Permeate Conductivity of SGMD Experiment

Feed (NaCl) Cooling water

Conductivity (uS/cm) and rejection (%)
of permeate at feed temperature

concentration flow rate (Ipm)

50°C 60°C
0.6 M 2 96 (99.82) 63 (99.88) 42 (99.92)
33,000 ppm
58.5 mS/cm 3 65 (99.88) 45 (99.91) 17 (99.96)
1M 2 142 (99.81) 126 (99.83) 98 (99.87)
45,000 ppm
101.2 mS/cm 3 117 (99.84) 93 (99.87) 74 (99.90)
A 27t AT wet £9 o] S o] F EEE2 ZI4E YUY, o/H AP A7t wE
7)ASol AFdAZHAAE sle F7HY AT S HEtE Yello] FA ARl 12ARo|BE Fgde
FAFCEN(FFT Y xR 2L HF) e 2E5E UF A AASH o FANE 2EG Fio] ¥
9 FES AFTdo|14]. A FH7IAHS AH M 4 7] dEd FE 9 25 50°CE st
HER o] §35 A Wby Aolol] FH7|A FAZAL FFAE NaCl 0.6 M, ¥Z+= 10°CY &
T AYE FHEA olsE & A Fre AHgsidt. AFHEHS 44 E 1.2 Um,
SH7IAHAA 9 AAEE Table 401 YERA AT FH7IAYE 20°C9] gasE 3 Lime| FHo2 1247
O A% AFAEHY A9 A 924 gue e s AYE AT
& Ut F, FETY 25Ut S we, oe AY 23 59 4@ AVAEEE AS 2AY
SHste FF719 %ol FUlet, 9 AAEE Fo o AHHEHELS 2.75 LMH, 60 ps/cm, &RE7]AH-L
A At 22 dgo A FHIAY £5F ol A 1.97 LMH, 45 ps/ems YERHASH 12417 $o&=
o] B9 §HFS ZUINF R AAoE W3yt AL 27y 2,65 LMH, 61 ps/cm, 1.87 LMH, 54 ps/cmZ
dol u FygFo R Q3 I AAE] F7FET15] A7 ko 1 A3 59 FFE O 5~6% Aet
= AL B F 91, AHEEE A ¥} gits
4.3. 32| M2 29| Fatnt MI|IHEE AL sttt
TR ARt wet AHHESHIA F9UIAEY £
FI} A7HAERe 4.4, NYEXPEHD SHT(HHe Fole AT o2

o] W3E Figs. 5, 69 YERAATE
o AALE 99.8 %ol Ao BE
Yolr 7] &) H7)A

_y;l
P
2L
)
o
1o
e
ol
!
>
=
ol

Membrane Journal Vol. 21, No. 3, 2011



P
244 A
30
N M 4
-’d—d_,p-—ﬂ,aﬁ__ : X o
? =m__=!=_{2 . 0
[N'e)
E
‘_\24 (=%
z °g
= 22 e
E =
e : : - : : . e
20| e e e el e s =
: : : : : 03
18 [—® — Flux{LMH) . : :
o Conguctivityusiomlf -7 e
- " 0
1.6|-
2 ] 3 3 10 12
Time(hr)

Fig. 5. DCMD experiment on permeation flux and con-
ductivity with NaCl 0.6 mol for 12 hr (feed temp.: 50°C;
cold temp.: 10°C; flowrate: 1.2 Ipm).
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Fig. 6. SGMD experiment on permeation flux and con-
ductivity with NaCl 0.6 mol for 12 hr (feed temp.: 50°C;
cold temp.: 10°C; gas temp.: 20°C; gas flowrate: 3 Ipm).

23trd o APASHA FHIAEY AN £
FHRS A9} 2ol Figs. 7, 8ol UERIAT. &5
Fo] ool W7 e A9 faF oiste] A
HI} o) 2FS 1 : 12 vusgoh. o] 24 oA B
AT (w)e AREEHL 0.725, Eﬂwlﬂlm—‘l 0.8125

&l %}L ﬁoﬂﬁ %}fz 01%01 AEFH A
Atk 2Ed 7HEE A (149 A (15 77
=9 FFL A F7ske Ade Holn

magel Al 21 @ A 3 &, 2011

- Albert S. Kim - ©]-&-¢

6
m Feed temperature 40 C
[ @ Feed temperature 50 C
5| & Feed tempsrature 60 C i I
= : A
= I ‘/‘
=
5
2| 3
-
=
=
T 2
-
S
z :
B b i mmznraeeee Cooling water flowrate 0.4 lpm |
: - :Cooling water flowrate 0.8 lpm
: : » + = Cooling water flowrate 1.2 lpm
0 1 i 1 L 1
0 1 2 3 4 5 6

Experimental value (LMH)
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