w0 20207111407 A1 N0 F000 0 KO0 00 0 00 00

12) 53 g afﬁ%ﬁﬂ o3l A FAEL
(9) A A A 4 A4 7] Eég 0 OO0 OO 0 OO A0 0

S A= L
(10) T/NHE
@3) TA TN %
9 40 WO 2020/111407 A1l
2020 ' 6 € 4 ¥ (04.06.2020) \WiPO | PCT
(51) FAEEF: & o ©] (CHOI, Young Tai); 14074 7] &= kA F<F
BO1D 39/14 (2006.01) T S 9FE 57, 8015 7013, Gyeonggi-do (KR). X 7]-&
o]l = (JEE, Ki Yong); 18466 7 7] %= 8}4 Al & 8o 228
(21) i‘ﬂ]%ﬂ‘ﬁﬂi. PCT/KR2019/005481 2 17,301 2025, Gyeonggi-do (KR).
(22) FAELY: 2019 W 5 4 8 ¥ (08.05.2019) (74) W 2: 8% (HAN, Sang s00): 06721 A4 &-A] 4 27
(25) =944: 3l=to] AW E 607 13, 6=, Seoul (KR).

(26)

FNA0d: gh=ol Q1) AT (HES BV Sl & 7l st BE TR =
(30) SAAAR:

W A e H3E ¢3}o): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO, DZ, EC,

(71) £991: dFALN7 &I (KOREA INSTITUTE EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
OF INDUSTRIAL TECHNOLOGY) [KR/KR]; 31056 ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP, KW, KZ,
ZAUd% AoA AEL oFdW onz|=7 89, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
Chungcheongnam-do (KR). MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,

PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
(72) 22} o] AF (LEE, Sun Jong); 13602 77| %= Al Q

Al B A 2 24, 606% 13023, Gyeonggi-do (KR).

(54) Title: FILTER MEDIA COMPRISING NANOPARTICLES AND METHOD FOR MANUFACTURING SAME

(54) 2 8 BA: U= abs 28k oA 3 2 A=Y

(57) Abstract: The present invention provides a method for manufacturing filter media and filter media manufactured thereby, the
method comprising the steps of: forming a hydroxyl group on the surface of fibrous filter media by exposing the fibrous filter media to
a plasma; preparing a mixed solution comprising a fluorosilane-based compound, an epoxy polymer and functional nanoparticles; and
forming a super water-repellent layer by applying the mixed solution to the fibrous filter media.

(57) 8OPA: B & 4 §d o A8 Bebzrhe] 1B A 7] A6 o] A ERC) ol SR 718 P s WA, B
) SHE, o FAl 0B A 7154 e 42 ek S80S Amshe WA, 3] AR ol A el 37] £3-go)



WO 2020/111407 AT | [I 0000000000000 000

SE, SG, SK, SL, SM, ST, SV, SY, TH, TI, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

84) AAF (BEe] HAZF Y= g 7tes BeE S/ 9
] 8o 13 E 93}9]): ARIPO (BW, GH, GM, KE,
LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ. TZ, UG, ZM,
ZW), 241 o} (AM, AZ, BY, KG, KZ, RU, TJ, TM), -
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, ID, TG).

0

—  FAFRALE A &} A (FoF #2172 (3))



PCT/KR2019/005481

%49

Fo] Al 25 oA 2 1 A
HF=(water repellency) & 4o & & 0| ohal i 2] 23]

7] & HoF
| 47 &

WO 2020/111407

[2]
[3]

dxlo] A

E»

—_
fite]

T .

T

o= H

171 9] ¥4 (water repellency)

Ui

H)

ks)

Ago s
=T

=

T

=

=

k]

(bump)

=N

o]
%)
Lo <
L]

7

Ll

PZaN

5
jsiNe)

A

[4]
[5]

‘oF
o
Ak

A~
T e
24

A

T
o}

e
_‘Tl

o7
of

ol
=y

o
R

R

T .

T

T

IH(lotus effect) @+

=
5 =oll A WolA A sz AREHA Aol

[e)

bt o]

=

H ol 29 WA 3% Hholl ¥ A

_::‘_%_
244 7.3}

[6]

o
ol

1A el g 2

5]

IL
AN

HI R e A H = A

A7), HE

Eawp|
a

H

o) whabA] 714 o oo}

4]

a}

[

=
=

Rh e 2

shak vl

5



PCT/KR2019/005481

A7F 714

WO 2020/111407

—_—

0

Njo

il
)

¥

él A= v A AN T A Foll Ho

A

1

ko)
-

AA e 782
t71 9]

5

(13
=

sk
J

)

SR AR

2

FHold A

=

T

Aeld FE o 25 A7

A7
54

i AL A

T
T .

A

=

ol

[

a7k

b1 9]

(o]
> T

[s)

A 2
o

Pt ARg = A,
T
o 31

T =

5]

[s)

1

B
A

A

A AN F2 A H

WA

Al o] &
ol

oH

M

RYA
i

[11]

A, &9

= 71

=34

1A 271 =

5]

of £

9

2

ok

T
T .

st

A~
&

T .

ANEE EE oA 7t

°|

YA
ar
=

A

7HA =
™H %

YA
ar

[e)

=

[e)

e

1 L
1. =

10-1096741 =

] A

©

shol o} Rl 7} 2~ (amine gas)

5

=
=

55

1

ko)
-

71&E o) A8 5 o] 2 3 2Ff-2]1 41 f-(borosilicate glass fiber)

5ol of

[12]
[13]

E»

i

.E.
Nd
N
ol
_50

23!

ol

o
o
)
M

.S
Tl
o}

=
fo}

HO

olt}. oluf|, &7 =

B
-
R

il

o HY g olad ol E

T
T .

[e)
A

ol

B

Ho Hu

10-1096741 =

] A

5

=E
o 17

L=

B3
3

>

LA

3t A

&
jaA

2l

<A 7] =i
FA|

1

[14]
[15]



PCT/KR2019/005481
H

WO 2020/111407

¢
s

6

F ]

fite]

o
\.mo

S 7 Aol Al W 2

1

<

o] A

)

AO

o

oFol A

[20]

A 271

Apy
H

etzzno

5T
=

N
R

2e}ol

=
=

glulold

=
=

), YA E,

E

t| o]

31 el
==

E]-§ o A &2 A}

hyi|
=

3

o

el =l )

=

O A~
Frrad
E 2
—_—s =

7] 7144 5

71 A

)
/\01—7] A

s
)

chololaEle]
wrad, olad Rolsel 2
[29]

[22]
[23]

0%

-
o

4 o A2 A}

o

]

&
oF

7] oA =

AO

[30]

aejolx,

=
=

glulold

=
=

AdE,

),

E

t| o]

31 el
==

el =l )

BE 2
—, =

thol o} Al El o]



PCT/KR2019/005481

WO 2020/111407

H i i
ww wl % o o
o o o o) B ook XA
o < 0 = oo B W )
i e S oy o T Ry
GG = I N = m_m ol ol o M
T i wj 2 %o T oo O X 5
~ ET n X X o X L_.w_l
Mk = 5 © W o ol - B
W o o o 5 oH 2 BEGE N
= D_
.o 0O - = — = Tl
e S %@a% ﬂaﬂw% T
ok W) N R G2 WS i =zn
A - S R L) N M 2o
B o puT " TE = mo ao Woe Y T
NN @_mau_xm”%%xu E%ii&u TR
Moo Bk o= 5O o 2o %;a T o] ®° = =
AT TR = T Ml R e S ST
urcO,#NE E#E\Aloﬂaﬂwoﬂ:iﬂulﬂl on ;¢ﬂ_0|E._ﬂ Et Et
gt e e il AT o
ﬂ%%mﬂ%%ﬂﬁffﬁe@ﬂ% S W W T =
A R A O R WET S T T
%ugﬂilﬂdl]ulduugdlﬂoéa ﬂJwﬂw]ﬁﬁL <o
Naﬂﬂﬂlm.malﬁ%Aaﬂ%oEaaﬁl ﬂjm_.vﬁulvﬁ ,mONaNa
iﬂgggﬂﬂﬂ%ﬁ%io%% T = w5
%ﬂaiig;fzﬂ%%iﬂﬂ SR i
s B e W W & H ol & VR e B o
oW e T e X W agm@ gt Fapd w0 ™ = o
oR N s ooﬁixo_u JI].m_HOM -l
I T e S o 7T T
FamE DT O oob T oI x N m B g 3 AF
= o e s o) & L.o]EMu_lLE dﬂorbb
%0 Nro,m_wwﬂ %0 Nroﬂo# %o %o © o WH WHLL o X W B B o
e T I CLON - I T S
S @ = TS = & 3 = g
i) o) SRS R e R § ST T

L

o ey

1

ko)
-

7] =

[E]

oy}, 12 3

[e]

T

A

T .

BH =

1

ko)
-

Al ol &

1
=

Al
9]

[44]



PCT/KR2019/005481
FHL2E Y T

=

-

Aol ol1)g} o}

T
T .

],

=l

oE A RS A9

T

WO 2020/111407

. 11 ﬂ
_ < . ~ e ‘m_me o A = iy
= o N o - o - h R s
B ® ko ) =) 3 Ty o le E wﬁwmﬁwro
ﬁoﬂ = o “ :.L = NN, ot ~ o T
u_;LlJllEL.r ) ™ ol ©v g g
GR > T ex N B .o r W R T
e e 2o X = A o mﬂdl ) 9 = M om
T 2o g N I o o EE Do aeﬂb urc]m_.n_u = T T W
wac b L2 oy BB T @I wm BHT e
ST e ETT OEEE Da wmemZ:om FEiww
e = ~ <O T - . — = T~ o 5 olo
o o) © W _- XD R0 e o= "o = WO .
prr T H Y el FER Dep seimiz sLEew
HEEW%W%MA TR ,ﬂwﬂ F o mip W ME o %y
— « P — [— —~ ‘Jll‘l,.b —
T M dr el T s Sl L B - N ARO[
M%.%ag% gl Tyl o mHg DFP@nE oy PYm
BoEwpEeX wSEEFFEL gl LERRET X 2w w
gL o lrE g2 iW®EEl e L 2TTrn BEIEX
IR RN X IR TEl WL TERWS L oo Ty
o M _ oy XN =T dquLaioaadﬂ oo N2 M = 550 o
Efl —_ O_E ) =y EO T ﬂAro _ZO o el EE ol Ry ‘m_ﬁ \)Al m — ) ~ B3 1ﬂ__.tw ) 0
ﬂE%%WLH eﬁhovﬂfagﬁﬁﬂ R FE T T TR gT
DI M T gy FmadWw o omle g RN T XD E
TRl T W T RT BT R T Ty o ol
dl%fiv,mo%ﬂlx ﬂnnbumﬂ::,ao»NEOtﬂo»ﬂulw/l;erxoo# oy A o7 B o
T N = XSy = T AR = b o RT 5 B
R A G R e N L T N R T I
Blgw g oo T @ _Teor tWmET W gE =W M TR
ﬁoﬂof;o do o o N mFow/umoamaa;ouotﬂo%::_ﬂomﬂ\dﬂdnﬂ;oﬂﬂl ﬂo%ﬁﬂuﬂﬂ,ﬂ
-+ N v Ny ok CEE=T~ M Ae oM == W = o Ul
<o i o = X 0 o T N 0 o ) T
e EdEEh L HWET g T ST i wE Mg
B MU N T T M e R e o Ol I S I .
IO TS X 52 % T ok B g B W R
— X o X ) o of |y A= <A of — o £ p
B = EALILf‘UIZt N quqm Oxﬁ ]Lf L.E HTC,ILf ! _&._l ™~N ~N O#Onno H;.Eﬂo ~ Jl,m_./l
= or N oo ol X 9 a 2 < %0 o ° <
T gy Ty MTFrxo T LB xR EE
o my of M ) e <o W K oo WM 2o H o0 d B eD s T
T ke Gl e i1 e~ U o T R - -~y
= ) = = o = )
i i) ) 0, 0, ) R}



PCT/KR2019/005481

WO 2020/111407

ol o ol e
i s LT 4 % ex
e I~ o .
> TRTEH e = " e o L
G N L Nt h < i RCE: TR S ST
Mo TR TR oW s = AF R
W oy = W X X I S — o S
1ﬂ__wu AT - ,i o X iy = o#o - _ﬂa = Lt Bl o Ot oH
= o N 1o 3T Mﬂ S SR wl o i = = M d
T W%ﬂ%r I P e I TR
N o_e_*oﬂn_moﬂﬁ .,i,o# oAb % . ! T o K S R
m_mﬂ B A 5o dwﬂaaa %ux dwjxlum.zﬂ ¢ TN = AT
it 5 L < - ok 0 o = ofil
Fh OB RT SN ol awn T T XA LG
e TR = AAAT.&I % A~ #i = © T
PE FRITLLeaT TPx wiEd T OREPRE
I X T Nl e ooy
= M Wﬂid.ﬂ%%m,_ﬂodlnommﬂ o W T = Nﬂo ﬂ.énmnmﬂ%dl
oo BT ododp WK TE o & T oo oo e
~ =0 — o Ll]ag_ﬂ B X o~ W X T - o =
my KT 7WAd.Ao1ra%AT%_aod. %EHTO_E ) Lao#E e
= 0 orxoﬂuTiﬂmwm]ﬂaaaTﬂoﬂ 2o o W oy 7o Fﬁ.nﬁ/ﬂ,dl%
Tl PTHsTUG ST e dEw waold = g o
e BRHToT R oL EHBsT ., gnFEy o JVETT
Y o — — iy < o — = piid ulLlﬂ‘m:_
JmE = .UATEEL%oE%mﬂHNS B o) Xooe N qul ARy
vi] o_udlx_.iﬂ_#oﬁﬂdl]ulug@ﬁo dmurcdlﬂﬂ i UEHMMN/HHAFW
=% Wk mT W <% =~ %o I B N E
W%dl.%]ﬂuoﬂm_x%ww%%_ﬂw;%mﬂ ﬂmiﬂmw % ﬂ_mauad.urm
_ =T BT SV _ S B o £
fl!,'; _ — q —_—
R %%ﬂfr?%ﬂ@%%ﬂﬁ%m BNy pEIEET
T R BETRLE T RBRGE R H ST ax @ o
N X BT T Frog <TWD g0 R g oo T oo w R
T T BT T T o Lm W g T g = i
FT T T B liss danPsnsdtd s Ty %547
ﬂaﬂa%@iﬂa%ﬂ%ﬂﬂﬂe_iﬂmﬂﬂﬂﬂﬂ%ﬂAﬂ Ho T o W N
BB EE 0T X 00T %0 0T 00 0008 g TS
oo o == N o g <) ~ o0
) i) S ° L B8 ©8 ¢ © 9

°|

T .

T

& AN

=

A st

T 714 ol

A (Wenzel)#F 7}A] -8+ 2~ E] (Cassie-Baxter)

=

-

1 7hg &

T

o],
(@]

T .

bol 4 o

o] 734

ks)

71

L
L

4o

d
cosO Y=r cosb

5

[69]
[71]
[72]



PCT/KR2019/005481

7HA 7] o

s,

[e)

=

ok

[

A r>19] ¢k

15
AA F7

WO 2020/111407

H

S, 7hAl- b o] B2 1

[74]

FH, 714 2

ks)

Eil

YA
ar

(1-H =

[e]

T

[e]

TE

&1} 200 A ]

92l

bz @4molv, mepa] 7hAl-u 2l

o
k<]

T

YA
ar

f ,cosO +f ,cos0 ,

g1t 29]

T .

T

cos0 = f(1+cosB)-1

cosH ¢
fi,1,

[77]
[78]
[79]
[80]

ol

_i I
e

Nir

ks)

gl

[e)

1 oF -

[

g

S

=

=

AL 254 ol 2 &)

5

k)

<)

71 A

A

[89]

g} =ntol] 0.1% WA 300%

1o 3E
o=

A($100)

)

[91]



PCT/KR2019/005481

WO 2020/111407

—~ " —_
o ] oo W o _
il g e atd ol
! a _Z‘.W z.L ;%Tuw 0 EE HT 17_Al o il E ) wr ‘UI m‘._ AT
— E3m@;%ﬂ“ T 15 B o] 4 ) TS s o T ot e
=) ,mﬂ -~ o O_E —_ fite] Jl Jm_n = . dl LoLN _,AH fite] ;OD
]gﬁﬂ ﬂ ‘mﬂl Jm_.‘._d EE J HL.E vﬁ OL‘UIﬂuI] :.L Hf il ] juﬂ
T oW 5 w e : B ® i Py mE B
TRE S M2 gom BX DM e gy G
NTeFhag T8 428 To FxwdewWeh o o FUHpET Iy owE
TTEHE I TR Omo® M G mg®ame @ m oM O < ¢ X G
T e S [ T SO Sw oy a N m
<O s W W T g P o dm @ g 2w
TooENDS T m ok o Lo I Mooml m® Lol oo L 4 X = J o
= o 2o ~— °F T e - T o —_ .S ol o R AL A my
o XH <0 o T 2| AT B oy i o = N 4 oy MY o o) w0 o an No o|)
OOT‘WUNO =K ﬂumo .JEO O# :.: Z..# O_Eﬂﬁ J:NO‘OIZ..# Nro #i:iw_f __i] umoﬂw
mﬁoﬂro_ooﬁﬁml Nro_od,lAwEul,ﬁI ‘m_w,]ﬂ HoﬁloﬁATMHdﬂ = m_e_wwﬂ;l% ]ﬂ :o&o
= = = No N 1y oo o g 2 ILo ALlu = O =K o ﬂ@ﬂLl ~ ol
TR et Lpeldls ol Ehslgsel BT O TE ok
ﬂwLMoT‘.rﬂ‘maﬂlﬂl mATﬂElEWET DB H&eﬂoﬂﬂdﬂaam_x‘lAA_M ﬂﬂﬁ%ﬂwm R _~
PITRUME B P WEK T 2o Ph 0o i SO
TELFE IR mgaED s Mg TRHTLEET pufda wF FD
TPl ox g VAR o Twglsies Mo Mw mwd X
PAR S g KRBT EL g onw Pl ET mw o M RATT
AN =) W= = 7ol < R X ™ ot X SH S
RSB E L TR e, My e wm oy TR EMT PP et A
Wﬂmﬂﬂﬁlﬂga@@aﬁaﬂﬂ %ﬂ?%.@ﬂ%ﬂﬁ%ﬂ o Mo e O @
CTERESx e ha Bl mo i e TE o Wy T T W T
Liﬁufr%xd.%%ao»%@ﬂ %ﬂm%%ixﬂ%a oo o wee M g T e
BUEN B ot B S FUETpI Tl ux gl Toa® )
o S gt @M D mglm@id i wy ALY e AT W
N Rt S e R e SO - RS TR e ) <SRt g
TEIHRET TR0 %ﬂHM@_MMNEﬂMﬂN@ﬁN e, @ BOT
BT T RT AT T T hem o AT dFF e Iwy ox D AT AT G
_Z@Hﬂ%%_zﬁ_ r TR BELD LT TF LT ST TETTE W
Ao mo Ao Trohse e P oo
1oJﬂ|_z§ﬂmEﬂl_ﬂamEMoﬂﬂﬂﬂoﬂdlﬂmﬂoﬂwwﬂﬂoﬂmﬂoﬁLNroﬂo#NrodlﬂroﬂrooNroﬂroﬂroﬂrodlﬂroﬂvﬂ
o H % o N B N T Ne T M B w BB T R oK K o N el
N o g v \O o~ [els} N O e} o O (e]
o, o, o o S, o s &= = == =



=

PCT/KR2019/005481

WO 2020/111407

kOl

-

~

;OE
TR
P

bl

—_
fite]

]
Tf

7] S A 37

2

[105]

3

=y

o)
Bl
;OH

=y

o
N

]
Tf

A7)k 371

shol =

o) A o}

)

AO
oF

%R

S

}7]

AO

T
T .

¢ A1(S300)

}o1 <47 ¥ 7] (anchoring group)

5

O =

k3

Il

o
1=

Si-0-717} &

oR ot

ol

A

Oﬂx

=

=]
=~
H

A

Oﬂx

=

Al =

ol %

=

=]
=~

A

A

ol ¥ o 7]

el g okl A Welo) B o] A2 AL

7hH) B A5 A

T

=]

[110]
[111]
[112]
[113]

—_
fite]

Wi

ol

0%

-
ol
S

ol

ko)
-

Ho}

&to] e o] X,

5

9o o

B2 Al 5= 9l
¥ 2dar e A

=2
i

5547

3l of vt gttt o

)

=

af

)

Tl
=

s1e] o]

=2
i

Q_—rL

3|

8

5]

©

[115]
[116]



10

WO 2020/111407
[117] <tz o A
[118] 100: A1 -7 o A
[119] 200: W=
[120] 300: WA=
]

[121

310: 71574 W4 At

PCT/KR2019/005481



PCT/KR2019/005481

T4

gfzmto] mEAIA 7] Al

= i
= =

54 o4

Ad
i

|

1

WO 2020/111407
)

Q_—rL

3|

[

o)
i
fite]

N

ol

=
fo}

ojo
;OH

ol

ol A

go] E), YA &, Zejulold

31 el
_=

EICI=IR

E &
, B, ol H o]

o 3101,

A7l A
o oA,
o oA,
o oA,
o oA,

1

[
1

[
1

[
1

[
1

[}

q.

q.

q.

q.

q.

= eto]

_]

A1
oleb Ao
A
A1
A1
A1

|
|
|
|
|

}2

[
}3

[
L4

[
}5

[
6

[}

q.

q.

q.

q.

q.

Q_—rL
Q_—rL
Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

[7(

3|

[7(

3|

[e]
[e]
[e]
[
[

wK

o 1A,

3

q.

A1

371

q.

Q_—rL

3|

[

Fo

=0

N

H

o1 A A

T
T .

5

ZolE WME [JZE A&dlo|E,

o 3101,
o 3101,

1

[
1

[}

q.

q.

A7
A1

|
|

) 8
i+ 9

q.

q.

Q_—rL
Q_—rL

3|

[
[



12

PCT/KR2019/005481

WO 2020/111407

ojo

B8 oA A & A}

hyi|
=

Fo e

A g oA

4 10]

Q_—rL

[

_z.#o

o 3101,

&

A 10

@ 11]

Q_—rL

[

o] E), Ud &, Lajulold

31 el
_=

ol & @ g

E 3£
—, =

t}o] o} A E] o]

o 3101,

&

A 10

@12

Q_—rL

[

o 3101,

&

A 12

4 13]

Q_—rL

[

o 3101,

&

A 10

@ 14

Q_—rL

[

o 3101,

&

A 14

@ 15]

Q_—rL

[

o 3101,

&

A 10
7

@ 16]

Q_—rL

[

o1 A

o 3101,

&

A 16

@ 17]

Q_—rL

[

ZolE WME [JZE A&dlo|E,

o 3101,

&

A 10

18]

Q_—rL

[

-

o
prid

o
g
fite]
;OD
B
i

A 1082 o] A

@ 19]

Q_—rL

[



71
PCT/KR2019/005481

WO 2020/111407

T

L5100

[5=2]
&=4 GIAE SCZ0I01 .==AIA &0 E7ah G 22401
ol0IESAIDIE &do= E

Y
S AEHISIRIS, OIBAl DER 2 DIsA LseE B85k | g000
EBIEMS HIZX5H= E5)
A J
HRA 01T Al BBIBYS TH5I0] 2U4ES satl= o) |~ S300




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2019/005481

A.  CLASSIFICATION OF SUBJECT MATTER
ROID 39/14¢2006.61)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

BO1D 39/14, BO1D 17/022, BO1D 17/04;, BO1D

Minimum documentation searched (classification system followed by classification symbols)
35/02, BO1D 39/16; CO2F /40, CO9D 5/00; CO9K 8/80; D21H 19/10; F24F 13/28

Korean utility models and applications for ufitity models: IPC as above
Japanese utility models and appt

ications {or utitity models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: filter, plaswa, water repellency, silane, epaxy, oil resistance

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 20160251803 Al (THE REGENTS OF THE UNIVERSITY OF MICHIGAN) 1-19
01 Septemaber 2016
See paragraphs [0094], [0098], {0108]-{0111]. [0120], [0147], i0193].

Y JP 5879013 BT (MITSURBISHI MATERIALS CORP. et al) 08 March 2016 i-19
See paragraphs [0028}-[0030], [0472].

A CN 106147744 A (SOUTHWEST UNIVERSITY OF SCIENCE AND TECHNOLOGY) 1-19
23 November 2816
See example 3.

A JP 2008-014559 A (DAIKIN IND LTD.) 24 January 2008 1-19
See the entire document,

A KR 10-2017-0029242 A (POSTECH ACADEMY-INDUSTRY FOUNDATION) 1-i9
15 March 2017
See the entire docnment.

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

the priority date claimed

S ial ¢ ies of ci - s . N . . . ..
Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E”  earlier application or patent but published on or after the international  «X”  document of particular relevance; the claimed invention camot be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .« _— B . : : :
: : Y” document of particular relevance; the claimed invention cannot be
special reason {as specified) - : : . :
’ ) o considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P”  document published prior to the international filing date but later than  «g» 4, 1oiant member of the same patent family

Date of the actual completion of the international search

26 AUGHST 2019 (26.08.2019)

Date of mailing of the international search report

26 AUGUST 2019 (26.08.2019)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PUT/KR2019/005481

Patent document Publication Patent family Publication
cited in search report date member date
Us 2016-0251803 Al 01/09/2016 GA 2926047 A 16/04/2015
EP 3055456 A2 17/08/2016
WO 2015-054652 A2 16/04/2015
WO 2015-064652 A3 18/06/2015
P 5879013 B 05/02/2016 GN 106573185 A 19'04/2017
Ch 106573185 A8 07/07/2017
CN 106574165 A 19/04/2017
CN 106574165 B 18/10/2018
CN 106574166 A 19/04/2017
CN 106574166 B 02/10/2018
G 106650948 A 10/05/2017
EP 3175898 A1 07/068/2017
EF 3175899 A1 07/06/2017
EP 3175829 B 13/03/2019
£P 3176236 A1 07/06/2017
EP 3176237 A1 07/068/2017
JP 2016-064385 A 26/04/2018
JP 2016-064388 A 28/04/201@
JP 2016-064389 A 28/04/2016
JP 2016-064390 £ 28/04/2016
JP 2016-064391 A 26/04 201@
JP 2016-064392 A 38,04/20
JP 2016-064393 A 28/04/2016
JP 2016-064394 A 28/04/2018
P 2016-064403 A 26/04 ?O?b
JP 2016-064404 A 38,04/20
JP 2016-064405 A 28/04/2016
JP 2016-064408 7 28/04/2018
P 2016065440 A 26/04 ?O?b
JP 5879012 B1 ub,Oz/ZO
JP 5879014 B1 05/02/2016
JP 5909604 B1 01/04/2016
P 5908605 B 01/04/2018
JP 6461573 B2 30/01/2019
JP 6489608 B2 27/03/2019
JP 6489602 B2 27/03/2019
JP 8508718 B2 08/05/2019
JP 8522304 B2 29/05/2019
JP 8537097 B2 ”'/U//RO 9
JP 8537098 B2 (13/07/2019
JP 85414371 B2 10/07/2019
US 10208210 B2 19/02/2019
US 10294125 B2 21/05/2019
US 10364360 B2 30/07/2019
US @017-0210643 A1 2710772017
US 20170210912 A1 27/07/2017
US 2017-0210916 A1 7/07/201
Us 20170247265 A1 /08/2017

Form PCT/ISA/210 (patent family annex) (January 2015)




INTERNATIONAL SEARCH REPORT

) S International application No.
Information on patent family members

PUT/KR2019/005481

Patent document Publication Patent family Publication

cited in search report date member date
WO 2016-017686 Al 04/02/2016
WO 2016-017713 A1 04/02/2016
WO 2016-017754 A1 04/02/2018
WO 2016017761 A1 04/02/2016
WO 2016-017768 Al 04/02/2016
WO 2016-017771 A1 04/02/2016

ON 106147744 A 23/11/2016 Ch 106147744 B 10/05/2019

JP 2008-014558 A 24/01/2008 None

KR 10-2017-0029242 A 15/03/2017 KR 10-1795731 B 08/11/2017

Form PCT/ISA/210 (patent family annex) (January 2015)



FAZLANL
S A AR A PCT/KR2019/005481

A. o] &t 7| E R F(FA S EFAPC))
BO1D 39/14(2006.01)i

B. ZA® Bo}
2l H AR A(FASH EHE /)4
BO1D 39/14; BO1D 17/022; BO1D 17/04; BO1D 35/02; BO1D 39/16; CO2F 1/40; CO9D 5/00; CO9K 8/80; D21H 19/10;

F24F 13/28

FAFEL 7] ofel] Sohe A 2% o199 #-3
FRERUGAUNTR W FFF UGN B H 2Rkl /) AE 1PC
YRTFHENGTR W LRI SNGFR: b Hawdwe] s A" 16

A ALl o] 8- Ak el o] B o] 2t o ¥ 31101*9] 374 % AMelE sk A5y

vl

eKOMPASS(E-&1 4 5 AAMA|AE) & 71 = HE(filter), Z&t=vl(plasma), < (water repellency), & (silane),
of| & A (epoxy), W4 (oil resistance)

c. #EE™

7hel el AEFAR 2 A FAEFEE AP A #d A7
Y US 2016 0251803 Al (THE REGENTS OF THE UNIVERSITY OF MICHIGAN) 2016.09.01 1-19
g [0094], [0098], [0108]-[0111], [0120], [0147], [0193] #=.
Y JP 5879013 B1 (MITSUBISHI MATERIALS CORP. &) 2016.03.08 1-19
e} [0028]-[0030], [0472] ==,
A CN 106147744 A (SOUTHWEST UNIVERSITY OF SCIENCE AND TECHNOLOGY) 2016.11.23 1-19
Al 3 Fhx.
A JP 2008-014559 A (DAIKIN IND LTD.) 2008.01.24 1-19
AA Fe Fx.
A KR 10-2017-0029242 A (E3-23hcferar Ahek@ ) 2017.03.15 1-19
AA Fe Fx.
F7FFd ol C(AE) 71A = o] dHHh X g5 Be aas Fxaila L.
B E3e 5 . )
T SEE s S T A EN w90 T 8 FU0E FU 4T
‘A7 538 B E AoE nelk duAd esEL A g gy HoM WA IR AT Qe ol2 2 clda]) 919 2184
4
S TR RN TR P EASER AT L sua w9 wu 909 20 shpwon A7E wme A
comEEEoE e T B iR A o] gl Ao 2
=Ry s e dgRa 349 ] ] ]
1%}% A= gja]qy] gqs;%oq g;g/jg_o%ﬁa_ Y SEd Aol Qs B s el s o] o] e Fed)
o] dpell Al A3 A A 2y

A AR 34 gE

.08.2019) 2019\ 08¢ 26
N AL
}\] AT+ HAE 189, ATt

SERERY

Ae AT +82-42-481-3326

A~ G +82-42-481-8578
A2 PCT/ISA210 (7 A 8-32]) (2015 1€




A AR A
& S

TAEEAD

S5lo Bt AR PCT/KR2019/005481

jf;ﬁj%é%"” A 29 oS =55 =AY

US 2016-0251803 Al 2016/09/01 CA 2926947 Al 2015/04/16
EP 3055456 A2 2016/08/17
WO 2015-054652 A2 2015/04/16
WO 2015-054652 A3 2015/06/18

JP 5879013 B1 2016/02/05 CN 106573185 A 2017/04/19
CN 106573185 A8 2017/07/07
CN 106574165 A 2017/04/19
CN 106574165 B 2018/10/19
CN 106574166 A 2017/04/19
CN 106574166 B 2018/10/02
CN 106659948 A 2017/05/10
EP 3175898 Al 2017/06/07
EP 3175899 Al 2017/06/07
EP 3175899 Bl 2019/03/13
EP 3176236 Al 2017/06/07
EP 3176237 Al 2017/06/07
JP 2016-064385 A 2016/04/28
JP 2016-064388 A 2016/04/28
JP 2016-064389 A 2016/04/28
JP 2016-064390 A 2016/04/28
JP 2016-064391 A 2016/04/28
JP 2016-064392 A 2016/04/28
JP 2016-064393 A 2016/04/28
JP 2016-064394 A 2016/04/28
JP 2016-064403 A 2016/04/28
JP 2016-064404 A 2016/04/28
JP 2016-064405 A 2016/04/28
JP 2016-064408 A 2016/04/28
JP 2016-065440 A 2016/04/28
JP 5879012 B1 2016/02/05
JP 5879014 B1 2016/02/05
JP 5909604 B1 2016/04/01
JP 5909605 Bl 2016/04/01
JP 6461573 B2 2019/01/30
JP 6489608 B2 2019/03/27
JP 6489609 B2 2019/03/27
JP 6508718 B2 2019/05/08
JP 6522354 B2 2019/05/29
JP 6537097 B2 2019/07/03
JP 6537098 B2 2019/07/03
JP 6541431 B2 2019/07/10
US 10208210 B2 2019/02/19
US 10294125 B2 2019/05/21
US 10364360 B2 2019/07/30
US 2017-0210643 Al 2017/07/27
US 2017-0210912 Al 2017/07/27
US 2017-0210916 Al 2017/07/27
US 2017-0247265 Al 2017/08/31

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€




TAEEAD

A2 A8 A
QS Esle] B AR PCT/KR2019/005481

jf;ﬁj%g%"”” =AY =53l =
WO 2016-017686 Al 2016/02/04
WO 2016-017713 Al 2016/02/04
WO 2016-017754 Al 2016/02/04
WO 2016-017761 Al 2016/02/04
WO 2016-017768 Al 2016/02/04
WO 2016-017771 Al 2016/02/04

CN 106147744 A 2016/11/23 CN 106147744 B 2019/05/10

JP 2008-014559 A 2008/01/24 Re

KR 10-2017-0029242 A 2017/03/15 KR 10-1795731 B1 2017/11/08

X2 PCT/ISA/210 (T]-3- 53] F718-4]) (20154 1€




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

