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AA .. Existing interfacial polymerization-based separator
BB ... Support-free interfacial polymerization-based separator

CC ... Porous support

DD .. Immersing in aqueous amine (MPD) solution
EE ... Chloride (TMC) organic solution
FF ... Interfacial polymerization selective layer

GG ... Composite separator
HH ... Indefinite interface
] port-free i i

... Sup)

ion selective layer

LL ... Definite interface

JJ ... Selective layer separation

(57) Abstract: The present invention relates to a method for manufacturing a
composite separator using a selective layer prepared through the interfacial
polymerization (support-free interfacial polymerization) on a free interface
without a support and, more specifically, to a method for manufacturing a
composite separator comprising a reverse osmotic membrane, which is ob-
tained by preparing a selective layer through a spontaneous reaction of two
organic monomers on an interface between two immiscible solutions and al-
lowing the selective layer to adhere to a support. By employing the method
for manufacturing a composite separator having a selective layer prepared
through the support-free interfacial polymerization according to the present
invention, a high-functional reverse osmotic membrane can be prepared us-
ing various supports other than an existing polysulfone support, thereby ex-
tending the application range of the reverse osmotic membrane, which has
been restricted due to low chemical resistance of polysulfone. In addition,
the preparation method for the selective layer can be controlled more pre-
cisely than an existing method, and the analysis of components (selective
layer, support, and interface) of the composite separator is easy.
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5
PAN A A A & NaOH £ N o 2 TWHNAAA o] 43 W 544310 2
AB S-S F2h; (i) A< A EL% 318t A o 7 ) ste] 2=A0L o) o By
Eg].3} st 4 o2 QP E A dElZo] X XA o] HAEHEF 342 9l o, o]

g ¥ 1= A2 oyt A A % ]4 FHA = AR 71 A, 3he A kg
Zehz=nl 2 UVA g, @9 A <=2 (atomic layer deposition, ALD),

3}8} 7] /%2 (chemical vapor deposition, CVD), 7| & I & &= {7 = 2

& B o] Fold &

Hodbg ol lof A, e Tk A A A 2k A2 g A 7= A AA
FHAA ] WHH o 2 = 944 Hhydrochloric acid), 34 F(sulfuric acid), 2 4H(nitric acid)
2 1A} A~ (hydrogen peroxide), Ao} S3 A~ 42 E F(sodium hypochlorite)<
Eé‘jg}t /&H goﬂ =] o] .3 g}tﬂﬂ /\}Qm }§} L}E *Ef(sodlum hydroxide),
T4+8} ZHE(potassium hydroxide), =4F8} & 2. ¥ (ammonium hydroxide)S-
EgtshE G714 A o] &8 3}8hA Abshy, Eebzzvt 4kEE, UV (ultraviolet)
bbb RS FEH(ALD), 83871452 H(CVD), -2 (copper), T~
A+ 3}=(copper oxide), ©} 1 A8} (zinc oxide), Bl B} 4F8}E (titanium oxide),
F4 AF3FE(tin oxide), & F 1 A3} E (aluminum oxide) G2 ©] &3 FU| &
Y, Fgsto]l =5 Ao & &l v e} 71 & #| o] E(polyhydroxyethylenemethacrylate),
=g o} =1 E +H(polyacrylic acid) =g 3ho] =5 A v & &l (polyhydroxymethylene),
g o} o}l (polyallylamine), 3 ] o} 7] =2~ € &l (polyaminostyrene),
g o} =1 o}n} = (polyacrylamide), = F/] o & gl o] ¥l (polyethyleneimine),
=g nlo] d ¢ 31 = (polyvinyl alcohol), 3= 2] 5= 317 (polydopamine) 5 2] 771 2
AEx} gE e =8 4= o)

B whg o loj A, A7) A A A= Z 2] F(polysulfone, PSF),

=] ol ©l| 2 A4 & (polyethersulfone, PES), 3= 2] o} 71 2 2 1] E ¥ (polyacrylonitrile,
PAN), 3 2] ©] 1| = (polyimide), 3= 2] ]| €| 2 ©] ¥] = (polyetherimide),
= ¢ ol ©] Z o) 6] 2 #| = (polyether ether ketone, PEEK), 3= 2] ] & €l (polyethylene,
PE), ¥ 2| 32 2 9 #ll(polypropylene, PP), & 2| H] d 2] %l
=5 9 2}o] =(polyvinylidene fluoride, PVDF), 2 2] 8] d & 2 2}-0] = (polyvinyl
chloride), 3 2] €] E 2} & F 2 2 || & el (polytetrafluoroethylene, PTFE),
= 2] ¥]) d 3] & 2] = (polyvinylpyrrolidone, PVP), 3 2] 7} H.4] ] E (polycarbonate),
A& 2 Q 2~ o} A E| o] E(cellulose acetate, CA),
2] Wl 22 o] v T} (polybenzoimidazole, PBI) 2 o] &2 &

o RN E AHE ARRZ AlxY = s 5F R & 5 i, 4]
A 02 oF Inm~1000um 2] F=F A7) & 7HA = A& SR o2 g 4 Qi)

o] oA, A7 Al1g = &, W, ol ek, TEAE REE
o AT B I, o HolA|Ho|E, olA|E B FREES
AEE = 18 o] &l A 5EX &

ofrl, sto| =5 Hi= Alotd| o] E eV & THA = A4 m-d I R
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6

t] o} %l (m-phenylene diamine: MPD), o-¥]| 'd &l T] ¢} ¥l (o-phenylene diamine: OPD),
p-¥d &l t] o}l (p-phenylene diamine: PPD), ¥ | 2} (piperazine), m-A} < &l
t] o}l (m-xylene diamine: MXDA), ol & &l t] o} ¥l (ethylenediamine),
E 2] v & gl v] o} ¥l (trimethylenediamine), & A} & I
t] o} ¥l (haxamethylenediamine), H ol & &l E ] o} ¥l(diethylene triamine: DETA),
E ol el &l g E &Y (triethylene tetramine: TETA), ™ ¥+ t] o} ¥l (methane diamine:
MDA), ©| A 3 £ t] o} ¥l (isophoroediamine: IPDA),
E 2] o §F-2-o} ¥l (triethanolamine), 3= 2] o] € #l o] Tl (polyethyleneimine), ™| &
t] of| €F-&-0}- ¥l (methyl diethanolamine), 3} ©] =5 A] &7 o] ¥l (hydroxyakylamine),
SFo] = 2 7 +=(hydroquinone), @ A A| & (resorcinol), 7}l &-(catechol),
of & gl = 2] F-(ethylene glycol), = & Al ¥ (glycerine), & 2] vlo] d & 52 & (polyvinyl
alcohol), 4,4'-H] 3| 35 (4,4'-biphenol), ¥ & #l T] 3| d t] o] A A] o] ©] E (methylene
diphenyl diisocyanate), m-3 'd @l t] o] &2 A] o} 4] ©] E(m-phenylene diisocyanate),
p-3d &l t] o] &~ A] o} Y] o] E(p-phenylene diisocyanate), &<l
t] o] A A] oY o] E(toluene diisocyanate) X o] 2] 23t o 2 FAH ol A
AeE FraEAR A& SR T 4 g
lﬂL_ tﬂ—D:] o] O] o-]}ﬂ /\]—7] ;(ﬂz_Q.uﬂ = b‘ﬂ/\]— )] a— /\]—O] E’-ib‘ﬂﬂ— ]:]]
At sbeRA, wlAl, AL L E74, SR EE HEgGSo |l e Fa Y
ool avtetH 0 & A H oA AEEE 15 o] o] &l AL EHoRE T
T RIL, A7) A2 = oA SR o) WV E T = Ea) B xd
& 2 2}o] = (trimesoyl chloride, TMC), Bl &l 22 & 2 & & 2 £} 0] = (terephthaloyl
chloride), ©] A~ X &2 & 2 £}0] = (isophthaloyl chloride),
A EFZ2EA-1,3,5-E8] 7R d & 2 g)o] = (cyclohexane-1,3,5-tricarbonyl chloride),
5-o]l A Aloly| o] Eo] xR 2 & 2 g}o] I (5-isocyanato-isophthaloyl chloride),
Aol & & 2} o] Z(cyanuric chloride), E 2] 2 2] £ 2 2 2} 0] = (trimellitoyl
chloride), 3 2~ 3 & & 2 2}0] = (phosphoryl chloride),
= FEFY ] 3o E(gluraraldehyde) & o] 59 202 A ¥ ol A A8 E
F7IGFA N AE EH 0w S 4 ok
g o] thE A Ao M=, VE AUT T B A A ALY ARS TS
o] &g A Mg o] Wb Fe ko] Aol A kA= AE gelet it =,
PANE A A A2 ALgsto], 7]E AUTT WP o= Al2H o9&
A (NaCDA| 7180 ©F 96.7% <1 WP, A| 2| A|-22 2] A -3k of i) 0= Al
o] A& oF 99.0%E A A Aol ulg- ek, sl E-g
AAHF e e R o] A go| 7hs etk e, V|E AN T
2] 7o ‘FTJ’]‘E = 9F 8.7Lm2h 11 H] vhel], X <] A]-3Z

O

A8 ¥ wo] #2539 133Lm2h10] o) A 2k E )
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