»IlEws | =2 2

(=13
=

x

Al
>

B CO:/CH.2t C:H./C:Hs 22IE I8t CHA (SSZ-13)
He 2l JHe

S87-13 WHe QI o] =FA A Aol osf
tetraethylammoniumhydroxidet N,N,N, trimethtyl-
1—adamantammonium hydroxideE ARl SAIA|
Z2E 9tk F 7Y f71=2852 SSZ-13 ZAstol|A
cooperative structural—directing g dhrfal Hil
%3, 303Ke} 0.2MPa feed pressure 12]3l -2 &
o = 7)) &3 714l 220014, "E QI CO: Fo=
2.0x107" mol/(m” s Pa)e]al, CO./CH: A== 300
dee BHls Bt ohye, CH: e 2,9%10°
mol/(m”* s Pa)2} C:Hy/C:Hs AR 119] £ &
ol =qlek, AAo] SSZ-13 WHEH|S1E 0.8-1 MPa feed
pressure?d] =& g ZAAE CO./CH: 18|11
CoHi/CoHs 2-2]olA =2 /d50] ekt om, 378Kl
Aol 4 5ot +57] 2A AR MR
Aol gt A HarE| gl

B JH E2IE et DEX-MOF =22(9 JHg

%L Matrimid—PIo] MOFs7} #AF Mixed matrix
membranes (MMMs)ol| sl A-+7F 1= lct MOF
292 Owt%olA 30wt% ALl & thaFshAl ARE AL,
MOF-MMMs+= ofd] oA CO, FHEet CO./CH:
el Aso] H7EE Rl MMMs AIRE $lsiAle, 3
uhgo] 2.0 gnfjo] ARL 2|23} priming protocoldt
annealing®] MOF AH=9] #4to] 932 vA= 548
gk aaglo] B, 23k MOFse Ueet Tgs 5
I H, 1EAReF MOFs 7+e] 3RAFE compatibility
£ 59l 22499] degradationo] 8714 o& A=
t}, o] MOF-MMMs 9|4, Cu:BTC:2 o] Fo]X £
T2 7} =2 S Hof9l1, ZIF-8& o|Fo%l
2ah2 7P =2 RS Hojglt), Ao R A
% MOF-MMMs &= CO:©ll &Jslf frE=5joj7l 7kaxst &

BN Az

o oM E F2 22 5= U
Tz, &2 A& olgshke ZokllA el of
e S HofFin

B MF2 RO HEZ|Qlo| dsu} 2rst
0|xl=

A9 2%} miof

r

= 55 g2ol, Haof Aol det dA1AQ1 A7
719 WL SAA] Eof fitt TeER AskA e 7|
<3 o7 WEQ] 2Y7]eS 2Rt A ok
oF & AYalol] AFAQ TS T AR 7= ojgit,
T HEH Q] fouling o] 3t 7]9] AJH3HE ARt
sk 72 89 9 sl < MF 2183 RO 9
HeRlofl A Aujzl 22F H=9] fouling 5ol #Rt e-
beam 2] Gkl thsl A= $=H, TOCol 3t ¥
She WAEA] oottt 1eu 1350041 10 kDa 19
MW = UERl= organic matter (OM) oA+, @32
A7t = S, oH|Akek= MF ]2} permeate flux
£ APy o= A3} AIZAE RO & A= 7Y
Aol ] A] ekt Ayt MF= B840 8 &2
MW 3RHE AA7} 7Fsstthe Aol Hars|qin

Bt

scrubbing system

a3 w7|7AREE CO, SR H] o] &5= ]
&= AaA717] e B2 d7F AdE L =,
monoethanolamine (MEA) s~&4¢f 93] CO. Z#|s}
< A4l Wt 120ColA F719F T & Bl
A CO, 2F0] o] R x| = AL - o 7] &J&Ho]lrt,
Z|<* hollow fiber membrane contactorol] o] 2HA]|
[bmim][DCA]2} 20wt% polyamidoamine (PAMAM)
dendrimer® ©]F017l H|SH/ O] SA1E AM-SH S
o, °F 14% CO-E Eol= gta ESH= v 77120




December 2014 Volume 12, No.2

[
=
()
z
o
c
2
I
£
o
p=
L ]

A A3EH 0 R B 87F CO: 71A|1Q] AALL 347} 7}
ot Alo] Hals g,

B Slow hydrophobic hydration2 0|28t high
water fluxe 12X} ste|ojatat 7

L5t AR 7 A A 22 A Al 2
O] HEE FolaL o3} AsS A7 Slel
high water flux®] 122} ghe]ojuta} 7jdto] g1
o g=tl, A7tA] NdE 2o A= 7l water
flux7} 57F45 rejection©] AAaE= EAI7F AU
o, 2 AFolMe 249 o8} Thett dEs
& 7R Ao 2, A7 slow hydration
©.2 93| active layerZF-E supporting layer7H4|
79 w27t F7¥6ke AL ghefojabaks i
st=dl AEsteltt, 3k H7Hl= HEgQle] g4
g o]Fof 4ol Edo] Hlet, A WEY
Qe &gt £ SAS AsHHA 2A F7Hd
water permeabilitys Tt FAHA S Zpoly-
ethersulfone/tris(2,4,6—trimethoxyphenyl) poly—
sulfone—methylene quaternary phosphonium
chloride (PES/TPQP-CI) X 219] water per—
meability= PES HWHEH|<12] 358121 Z[tf 14.61m-
*h'kPa '] #A& HoFds B9 ofye} &2
anti—fouling 542 HoF3ot,

B Methanol solution225E| dimethyl carbon-
ateE 2zl5t7| $I8t PDMS/PVDF 2&# 2z/9t
The

2| Aol A= methanol solution®A] dimethyl
carbonates T SEA717] 8l polyvinylidene
fluoride (PVDF) g@ojafatE 7|8EC & Sli= poly—
dimethylsiloxane (PDMS) &34 £2|dto] 7iake] 9l
o}, i HWEg QS Fol, AEA ] 454 DMC
uptake’} =25 2 QAL = 24 9A7) &
© Ag B8, 6me FAE 7= SEA &
2|uko] 4% 40T} 28 wt% DMC—methanol mix—
ture®] £} S|4 separation factor 3.95 £+
0.4872 kg/m*9] fluxE EAFt, Atk B34

22]u}o] swelling effects, £ 23 A% o-4A
o] Z4%|+=tl, methanol solution®A] DMCE &
glsl=t] QlolA o =1 MY S HugoeR
A, PDMS 534 £2]9-2 methanol solution .2
el DMC & we|oh=t] uie- Aget £t S 1
HejQle] H 4= Stk Aol Ha it

Am

2 BN DfESE

o

ofofaat JHH

159 membrane patterning 7|42 fouling 7H
AE SRk vl AR doletal AAlE o] $h=
), AT M2 7= gjesld 39S 7= g
ofapato] ZUE| It Eedt Aol ¥ wA=
AR} A7), cross—flow &&=, Zj8€ 7], flow con—
figuration®] thet A7} XY= =, v|sjealE
oS 710 stof, #H mfdo] A5k FE
o|= £¢) 89 ofae} FEo] Sl critical flux7t
7Rtk Aol Har|Qlar s she FefufoA ¢
A=27], cross—flow 4%, feed flow®} pattern lines
7re] 7t s 9] Eol7t S7FE critical flux7}
S7Feth= Aol ¥Rl

n M

olr

i JHgt

HI

CO. =&t

2| Gd—doped AF}F Al Alete] Lx2A|of] a2
39| carbonates & &gt olitabeta Hel§ &I}
Al weato] =T, dE e w2 OO
SFAFE 850T A 0.6 ecm*min’'em 7H] =
ote =2 1 £55 HolRglet, ol Al
A F7HA| Hars vt fefatat 27004 ok A
£ Yok eoEA], F W IS i Qi

B CO./CH: 22| flet L=20[Lt 7[#e] AIPO-18

el iy

b

2| Aoy 7]ake] ATPO-18 £-2juto] 9
'Etﬂ, COz, Nz, CHa a8l i—C4H109—] o 71| per—
meances®| TH3A], kinetic diameter”} F71eE
FE7} ghadtes AokE BYou COe o ZsHA

membrane.or.kr 6



»IlEws | [ 2

(=13
=

A
-,

Al
=

S4EolA 2717 A Hy Bt o wE2A] E3Es A
59 Btk e 59| CO./CHs &3 7|Aof dist
ATPO-18 2|9k H4t (1.8+0.5) X 10 "mol/(m’sPa) 2]
CO: permeancet A->0|A 101£16 ¢ CO./CH: £
MY s HojEdth JdE a2 E3 2MPal
feed pressuredA A®E& 310|312, 0.47x107
mol/(m’sPa)¥] CO: permeance & E ST},

B 7|HIE2|UL zeolitic imidazole framework (ZIF)-
71/22I0|0|E 28| 7L

2T T 7IAE ) AlRE Yl zeolitic imi-
dazole framework (ZIF)-71 Ui QYA F7) 2H4A 2
ARgSE A7E B Qi el 49 ZIF-T71 Yl

JAe] AL 7|7} 100nm ©lHko|lom A 2-&
mixed matrix membranes (MMMs) A|ZXE a4,
6FDA-Durene Egjolu|E Eejdto] == Ict He,
On, No, CO», CH., C:Hi, GHs, CsHs 18] CsHuo]] o
silA], ZIF-T17F == ke o, 7haxstol] ok &2t A
gAdo] g Foj ATt ZIF-T1S 20 wt%2 H71et9S
of, MMM®] <=4 CO, Fate+= 34 S57H= 1AL Bhdo
o]} CO:/CH: A¥ k1= 16,4014 12.82 A=t 7|
th7h, CO, 7kA%H &2 16 atmollA] 30 atm o2 Z7}
AL, 20 wt %2 ZIF-71& 7 MMM 2] 735, CsHs
L3} 7} 57.6 Barrerol| A 371 Barrer® F=3HaHE oF
FEE, ofefet Fate 9 %S 57Kt diffusivi—
ty2F CsHs/CsHs H2] o o3t ZIF-71 Wie JAHE2] Z71
H A Bl Aoz HE Aot




