wo 2018/070838 A1 | 0E 0000 0 0

12) EF P HZ 3o FHE gAE=LE
19) A A A 2 A) 2+ @ 7) 7 <
ZA AR é L O OO A 10 |||IW|II||II|I| Iull T A A A
,;9/? 10) A F AN

@3) A 3N —
49190 WO 2018/070838 A1
2018 d 4 € 19 (19.04.2018) WIPO  PCT
(51) ZAEIEF: CL, CN, CO, CR, CU, CZ, DE, D], DK, DM, DO, DZ, EC,
B22F 1/02 (2006.01) B23K 35/02 (2006.01) EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU,
B22F 9/24 (2006.01) CI0L 1/12 (2006.01) ID, IL, IN, IR, IS, JO, IP, KE, KG, KH, KN, KP, KW, KZ,
B33Y 70/00 (2015.01) CI0L 5/02 (2006.01) LA, ILC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK,
B23K 35/28 (2006.01) MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
S ol =, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
21) FAEEAE: PCT/KR2017/011333 SE. SG. SK. SL. SM. ST. SV. SY. TH. TJ. TM. TN, TR.
22) FAESYY: 2017 & 10 € 13 ¢ (13.10.2017) TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) E9dol: Fato]  (84) AAF (AZg A7 e o 7Hes BE SR/ 9
3 ] A3 HEE 935}9): ARIPO (BW, GH, GM, KE,
aL .
26) FAA: e=o] LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM,
(30) SAAAH: ZW), & Alo) (AM, AZ, BY, KG, KZ, RU, TJ, TM),
10-2016-0133712 2016 J 10 ¥ 14 ¥ (14.10.2016) KR 2 (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, CI, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

(71) &499: F=Z7|AdT 9 (KOREA INSTITUTE OF
MACHINERY & MATERIALS) [KR/KR]; 34103 tf A
Al A5 73 B E 156, Daejeon (KR).

(72) L <} A ) (KIM, Kyung Tae); 46526 F-AHA] &
3} Al Al £ 70 109-1606, Busan (KR). F-A& (YU, Ji  370:
Hun); 47743 $-4EA] S 27 5 92 53 101-1804, Busan =7 2 A6 314 9f 3H7) (%= ¢F #21%(3))
(KR). %5 ¢ (KIM, Dongwon); 46563 F-AHA] 57 B A
22599 7 5 1-310, Busan (KR).

(74) & <l: o] %13 (LEE, Won Hee); 06132 42X 73
g3 & & 147 A A 8}o] = 22} 8%, Seoul (KR).

81) AAF (Ex9 ZAZ §lE ¢ 75 2E 7 =
) A8 9 R3S 9)819): AE, AG, AL, AM, AO, AT,
AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,

(54) Titlee ALUMINUM POWDER COATED WITH FLUORINE-BASED HYDROCARBON POLYMER LAYER AND
PREPARATION METHOD THEREFOR

(54) T o] BA: oA Hilpd AT o] Y E &F g £F B ol Al

(57) Abstract: The present invention relates to an aluminum powder coated with a
fluorine-based hydrocarbon polymer layer, and a preparation method therefor. Ac-
cording to the present invention, the aluminum powder coated with a fluorine-based
hydrocarbon polymer layer and a preparation method therefor enable the preparation
of an aluminum powder coated with a fluorine-based hydrocarbon polymer layer, in
which an additional oxidation reaction of the aluminum powder is inhibited and fuel
performance as a solid fuel is improved, by coating the fluorine-based hydrocarbon
polymer layer on the surface of the powder.

(57) LA & e B4 g3led 2EAS ZEYE ¢FvE &
o2 oolo] AlZHRle B3I Aor H W wE BAA €@3es 1
Eago] e 4Fvg B9 2 ol Alxye By Hd B4
goleh 1EASS IR RN dFuE Bde 714 Abg vkE
S AdAstn, aAAERAY A8 S0 FHE B4 @Il uEA
ZFol P UFvg EHL AT S vt

AA ... Fluorine-based hydrocarbon polymer
coating layer

BB ... Aluminum powder

CC ... Core



PCT/KR2017/011333

g Al A
% o)¢) Ay

WO 2018/070838

) O T oy
R A ™o T © o e o -
T < W RN S g e
Boo) = 3 Mg T oE T AR B
) T ol Y ° T o T IR M ik
§) —_— = B — olo = N TH Er o B mw o
o B 2a ~ oR - s
TK o B s = o < R
al oo W o oo oo * Jm < —~ )
B xa X = Mg
= —~ OE Lwﬂ Enﬂ o EE —_ N —
n o i I S 0T o i <
iz @Edlil R of = > o p- © , o9 F =
e ET O_E1F 1_.1_7JA onm_l XOU —~
J ™ o ol H Hr —o < on N
= o do 2 o oo T T ph EETL S
) ! —_— ]L.E o
L o #TL E® FmaT XL ETEU. W
ol oo — o o o — N T < = X
w ol T o Gl o e N 20 WManNb® g
w %%mmwr G o of ;o m_aﬂgur%@fr uir
— — —_— [y —_— S~
Ho o BRaT X< meyT  pfEIsITiT 3
o t%ﬂmm = X i G- I R |
x B &2 KMo o Wit S s e 3
H o o2 Wﬁﬂ% &ﬂ%mﬁwﬂﬂx S
S = 3 = i S oo e WL W g
N PZEP Tl Wl g S0 WP g
BT w23 LgrN guFw g L gt B
Fe 4 BE® P %%fwﬂd FEXERMT 5 5
T OQEET TIRd Mg R g TSN b
7o ~ = o W= - o oy i_.ﬂuli]bgo oF B "
e < o 5 © N = e
W g aw PR opg IO M@ og E A b
VT e PR FTER g RE TR P d® T
ow_momu]ﬂwaﬁmu ok 5 = 0= YT B
’ wom ok do o XD i o AT ETM%mﬂfr W AT BT
WP LaTFE 4858 A28 F R TBPTRT
N O T®E A A rolics ooy B ofF %0 My mH ® oF ®

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]
[10]



o, o] ¢

1
Lo

PCT/KR2017/011333

b= 220]7] W)

0

2 )

oo r &7 H
gk o e}, e} 4 9]

WO 2018/070838

[11]

g
HO

O
_5,0
—_

6

_5,0

oy
BR
—_
o
70
o
ol
mo

)
I

o

—_—

\“mw_v

ol

wir

ey

np

_— ———

3] US2009-00904440 A1

3] US6843868

o
o

=
=E
=E
h
[¢]

=

LA

3 A

} A 3
713 FA
A A

371

—_
o

_ — o~ — —

[e)

=

1

T .

T

2E Ay

[25]

o}
o

.l

To-

[26]

O
_5,0
—_

[28]



PCT/KR2017/011333

=i

AlEA 2);

WO 2018/070838

[30]

23!

A& 1] 7 (Scanning Electron Microscope,

[33]
[35]

ol
.

[37]

ol
.

[38]

F @ = 38])d 2] ¥, Polyvinylidene fluoride) +-'&-& 2] of] ¥ 3}

=
2] A (Fourier Transform InfraRed,FT-IR) +-

i

5-2}74 2} ¥] 7 (Transmission Electron Microscope, TEM) 2. =

¥ 4= 154 (Elemental Mapping) 2. =

PVDF(Z ]

]
~

)
)

“1e

15

Al
A

o=z 3

-
[e]

A
0
]

“1e

15

Al 3
A

71(Thermogravimetric Analysis Spectroscopy) &= -

)
)

ikl

o

i

Hde FH

}

O
T«

_?,’I

=

—_—

Aol ).

1

ko)
-

o th?
o AA]

3

&
ki

s
1

=

]

=

A
=)

wK

H
i

W=

[46]



PCT/KR2017/011333

WO 2018/070838

Ao
—_

—_
o

[49]

=
[}

1

T
T .

2HH AE s

ol

[51]

at

ol A A

mo
il

)

1-

[52]

T .

T

IS

go] o 7o} A

o] Nz 2

==

A

20] YERH AT

[53]
[55]

o
O
i
ol
_5,0
=
H
B!
S
-
=3
fut

S
{
gl

o,
of Apolel] 71§ k7]

%ﬂ%o
&
i
ol

o

X

Mo
g
My
H
ol
O
™
o)
s #O
iy
~
il

«

_5,0

i
'~
0

5

B2
=0

T H5F7

F718

s =

| &

o]

Nro
=
™
S
=3
e
o

Hi

:’__
5o

& §lo] A

)

ol A A4k} 5,

of v

o}

3]

°

—~
=

HA et 371 €]
| §iAH,

g
=5°

0

| <A
Ho}

ko)
-

g
=5°

Hi

5

3
ol 43}

+s

[57]
[59]



bel 127

ks)

Fol H

=
=4

i} = <) q) 3% o)
=]

PCT/KR2017/011333

gl A,

o
i

T

o

T

_]

3

o]l
Fol wpelA = A7) 9] dFn|

°|

o] =

=
o T

[e)

A

[e)

==

1

T .

T

T .

T

}

5

A
Eul

=

ahol & WHeEt 2 7E

=

=

5

o myE Aey
ko] )

[e]

o] 2717} 10um

A}
2}

UEERE:
#2017} Qlek ¥k 1um 1)

o) Abspg o 2

ol i, &7

=
-T-

WO 2018/070838

[61]
[62]

[63]

Jp

wke}, lum WA 10pm =712 &-F 1]

RS EEERE

)

ok

-

~

;OE

o

ol]t.

[e]
T

al

]

Fut, o]l Al

ks)

ol

[65]
[67]
[68]

o

&Foll A

&k} 100°C ©)

)

o

g
HO
I

T
-
o
‘oF

o
Mo

ol

o] A

o}
o}
3K
0

ol

P
st

ks)

ks)

o] 10nm™] 9+l
5_7]_

2} =]

=2 |

[e)

=

[e)

ol

Foje] Z17]7t

of] A
}71 10 W A] 500nm 7] A 32 <= im=.7] 2]

=
<)

5

o7
AL & opet,

=¥

o}
2,

o

al

%

P oL, B §ekar 4 At
N

Eis
T .

ks)

T

1

o] 500nm-& =7}
Kl

5]

al

o] A

=

T

[e)

|

T

o
o]

o)
T

73
ol ol Al

]

3}1)d & 9l (Polyvinylidene fluoride, PVDF)?1 7 o] 1}

T .

T

JECCESS
¥ 019
298

AIZFW el AAE =, 2351
]

H
=z
=

A7) ek )

ol

-

.?_
e

1

=

HH}
=

==
=

\=]
[e)

[69]



PCT/KR2017/011333

WO 2018/070838

[71]

efoll thF

bl slstel &

H71 s

o -
= %

|
H
o #H e ©AA(O)9F = AFE

oF oV

17} Ao] o] 2}

[e]
S
1l

(ADI} &4 (F)

Rk

o =

o)
T

ﬁo

A

b st

=l

A A7 4

iy

GO

4
¢

o

T

2}

T At 2E

g

ool

]
~

A A7

A} 27k B4}

o}
s

]

=23 g

o
W=

o
75 o] 9] e,

M

ek 5 ek abebA], Hel 2

A2 A

—_
o

[73]

g
HO

O
_50
—_

I

ol
~

[75]

)
i

o] v Zholu} vhr} 4o A

o}

=
Yy

o] w5

IR e e

°
9]

&

[77]

g
HO

O
_50
—_

[78]

=

ey

Mo

F A 7EAE A

ol
~

[79]

EF3} =4~ (Hydrocarbons)

o}

5o, %

A 7ha 2 A}

=olw

714



PCT/KR2017/011333

WO 2018/070838

o 9%

[81]

[83]

3] & oA "8 7HA| =

O) T2
45

il

3

") F ®B.t} 750 W A] 1200°C

o) Zo] sjok o)A 24 B o
A

T
T W ol

T
B!

thA EAZA AL

Eis

=2
[€)

H 2

fl g okl ths

5]

74 31 9o}

AT

[85]

[87]

of| Al WEALS-0] o) 100W o] /2]

339 29§ =

Fol Abg 31 giek, 2]
#1014 5917k L7 0] E& 5}9)

%"

g}, 1

(@]
A

il

7}

]

E

W=

=
=

3

=
5 X
ﬂuﬂn%
ﬂomﬂ.qor
W T
ERC
=™ o))
oo g
AR
‘IA_/‘O'
O}]
T
~ B3
oil
g
o_eﬂl;o
oE3£A
<~ H X
™ T o
o) OF Mo
KB T
T XX
I
=5 L
7 o T
= KA 5
g
LHULA_.7
TERg
-~ 1o~ ®e
ol o o N

[89]
[90]

o5 o},

[91]

To-

ol

[92]

23!

o
Mo

ol

[94]

ol

[96]



PCT/KR2017/011333

WO 2018/070838

~L
. ~ — o oy oy X°
™~ 0 —_
W = ol _ T o X m% ﬁmﬂ% ﬁmmﬁ7
; - | 0 < ot o o o
Tho ¥ O_E% S S EEM = = TS
J_/Iﬂﬂod.ﬂio lXLf — nﬁLAO#X:.L Oﬂﬂﬁo W Z =
T oW G ° wH o= . dog T y &
o T2 G = G L S
o g CW CCE = P - o S oy Wl
No = No = LS S BoE R e = R o] ! T 90
o il = T oy = oy e — _W)omr Mo T =
WO B R 2 < LA S T -l e Sl
B o= B R S B o oy
cTitg  HWEm T mreicac BT Elac
EY LT Eog g R X AR T e T W
rPRFE L ) n Sowe ourw W T X o g
o T g B RO TR o5 X g Mg B ol do N U
e —~ MW 1r P R e o = S
T T o o W ~ J4 o B o IRy T
ﬁnﬂugiw%ﬂu E._Un_xo T ﬁlﬂxﬂw_m?ﬂﬁ oo Wk LHQWW
Fbw g e HE o ﬂMEM_H%W do do T = =
e P x B g o = l N mf mw wf ° mw mw < % M hE T
R NG S, A = ¥ 2 ol oo B g
NCHCCHC N (e Nia =P Sk Pooge =T M
doo BRRN K o BE T S P E o A g Tk of < EK X
B PR g < o TRPHET T P T
TRMTT G —7F o TREPT TP T g L do Zo B W
dopTTTE T EE o BT e nT g h T 2T
Hg Ry WO = FedNT®IT -~ _.H Rl
X E M W o = pop PR T TR G PN
WAoo T BER ¥oopePu e PEwe o powo
Ao oy =W I R L S s N - G
GBolFepm mwhTw P T TG pFE Il b A
FRTITIHWH FPTHBO w¢ pIFIEBTITI g B2 DT
FHEERNAA T PRT P HRFIRNT gFTIT RN
o W oo oV AV of N = W W 3 U T oo @ Mo do A T BT

[98]

[99]

[100]
[101]
[102]
[103]
[104]
[105]
[106]
[107]

ol

T
T .

HAl A1 =

0

)

A
=

suto] &1t



|

[e)
Rl

o] /g—

=

1

T .

T

PCT/KR2017/011333

o m e Aey

, -1 AH(Citric acid)-& <8, &4k

[e]

st

5

= |

o] 7ol AbEpk A 7 g Eo] ul g sto), e, A A A o] AL, pH X
2} A]

(maleic acid)

WO 2018/070838
Aol u}

[108]

}
k=
"
o
=
"
g

N R =y . Bl = Y
~ — )
B I o w D T O T
™R o o LT E T R
) =3 g —_
d42® 2 Zers £ Pz xHzclwg
T do o ozow do = = 55 L e
(RIS ) Lﬁﬂﬂﬂ&c o Moo= o ° o ey
T = — W = = O — o B R o0 RN
= 2w ey g < o X Wz o x° N e e
4 % o o ® g %o SR
fret —_ Ly — —_ e o 0
HEUEﬂJ ~ o0 B O ON A3,m_./|£o .qﬂ]ﬂuu
i e = T T e O ol M ar o op W do
b 3T ol B e BT RN = e B =
ZEE a® Hrcel SEHI Tluwo Py
o WX = F U TE RN =g BEEFEW e R
&ol X X2 o 4 —_— X = %) o el X
i r 0l o— = X ny = Q
I o ¥ _zooomﬂA mEE S -~
5T o Tl R C - B G -
T “E T T N imeT O_Ewﬂ%ﬂ'ﬂ%
o ¢ Hewmoew &3l TR o
o =T I o i]aﬁﬂlbo ﬂonﬂmo# Xlﬁ]]%o Y
Y D A e 0 2 E 2T £ XX AN
T — 30 %oﬂ,_ ATﬂﬂXA %mﬂmﬁ Nlﬁ@lul%ﬂ%u
N — : _ .= il
o ® . ﬂ%ﬁ%mﬁ NA ST D S R
n ez oo WA Wz Qo EWQOME%MAWM
cEf  Tp 3RIUE TEZET reiiioic
= ) . Mﬂw « —_ ‘Nﬂ -~ ;Oﬁn _‘JE”‘MVH
HHMM@ Umﬂl. HEHLH%%T U%Eﬁ aﬂmmﬂ%%@o%qﬂ
~ ~ o — Q10
LUﬂ__odlﬁ bl T R " o T = & = 9 n_AIJ_/|%m.1_H
=2 . N m=mod W N gk € o 2% = ® of i M
° I, S 0 Peu:.O Qhﬁ.m..L.d JJI
o HE R epmpWE W SE g IR0 RS
DPBHEET FT BROTHFT FPT LT S UMTETTET
BT TR oW MBS g EE SW o ® s M
do ™ RO TH T KT TT e T ool A <L GY o g0
N == S < o~
o — — — —

j

golutol

Ay
s ol

=k

T .

AT 7]+

[

2

[e}

=

=

Az ol 31e) A, PVDF

[118]
[119]



PCT/KR2017/011333

10
vl o

T
T .

1A &=t DMF % DMSO & 42 =40l 2=

(N,N-Dimethylforanamide, DMF) % DMSO<}
A 7] A o v = A(1)3 o] AFsteto] A A H /el

el 2 ol ool A HHEhd

WO 2018/070838

i To
R Ro m_ 7 43X
QLY @m oy _ oy % B wm A o= ﬁ % X
L o en o S o oE DN W o
=Y ~ i P o A~ M- D

o % Comdn Ly F T AR
5 TORPD Bum G T T
° B X W TR o LA
AT s TS I SE ETarzac
B < Fpe HItopk Do sR o
= N 2y A < g~ Ry _ - -
7o — oF L Ro = o Hox ETHJIEomﬂI]
i S T o = X M o F
o = %ﬂ% ﬂ%% W me%ﬂ%mﬂc
o o [a) Llw_t i,mmo —_ = oﬂW . g
T 2 2 Pam Lz g wlax FS
° < ;0 - C ™ oo By ]
o 2 < pg o gEE gPAx By
o - 2 - LI = T Ak =
o < XE oxEP wAL T TSm0 dglk
e X ®mE pEX WP ool X
5 q = i W AR I~ N
ET o ag) ,i ..% ,i oW EE N ,AI e x ‘W._ ~X BN ‘~|o E#E
L.EET + ilﬁ ﬂlﬂo% = oy = o B ﬂmaﬂl]]ﬁﬂoﬂ
My i - g Aﬂow_%ﬁ il e SO i@m%%ﬁ@mﬁ
Sz 2L ®: £5% x*E TE LHen FF
P 2% 22 E85 kT 4P w¥hadoqg
IHT 1 F ds Nihm ogER WL O WIE LR
SpE 2F wmeE HTe kB TE mhamkpz
TE® 2 g Mg EOW TR AR W N w o
N - N _6Ld.ﬂﬂL oo 3% Wy w R
.2 & Tgx Tz wwe® T ogmgwd® A
BEwW BE Py T4HQ wmHm Fe THERMmT T
KEF F 4 N EExE sz ¥ serspWTP
FEep v R o mapll x mmipsE B M
PR T 2y w Mem BRI FB BPRXETBOX
AT 22 T ya® @HFX gl gmMmTE YR
o T FO Hp = ®° M oF =y T H BB KA

ST =eSF ©T o -y 5 -
S3g88 49 S a8 &

H 3 el

O
T«

_?,’I

=

=

7EA A "
o A

1}

[133]



11

WO 2018/070838 PCT/KR2017/011333

[134]
[135]
[136]

[137]

[138]

[139]

[140]
[141]
[142]

[143]
[144]
[145]

[146]
[147]
[148]

A opyel,

<29 1 >PVDFZ©o| A H

B Sume] A S 7R = dFEv i S 6] te], E4be] 1.0~
505 F %% 35 g 7] & 3
i T o) EAshE 7w 4ks)

DMSO7} 605 %% 7 7kl 48
] 8k3i . PVDF7F &8l 8- & 71 o] At 428 el 9) s}
ol ¥ PVDFES 84319
*J719] PVDE7} ¥ | 4315 $2-8 3451 7] Aof, 32 & 3} o)
AelE HEs e dlo] 3528190 aL, o] & B8l Sum 719 v
ofoll, °F 0.1um 7] ¢| PVDF Z°] &4 nF ke A 25}
A Z¥ PVDFEHE H &F1| 52 129
A AFo]o] = ALF §hg-0] & Ad = o] & AbAol o & A4kstE WA S 5 2
A

92 73 )

e
e
4
=
i
M
g}
Lo
X
BN

me M

Home

Jm ke

<H] e 1>

S
B -1
B8] Rl 2 A Aol A
S

<AF e 1> FHHAAR A A

g o] e A4 1& F3l EH)E B4 ©@ErA sl Aol '
e o] S FRlsty] f5te] Al 19 thabe] b 2 v 7
(JEOL, JEM-2100F) +41-& A A8t aL, 1 AHE & 60l YERH AT 5 69
el vle) o], kR u] g - e Hat oF 100nme] FA & 7HA =
&Ful g 23} o] A A1 & el (Morphology) 2] &0l &% 558 SA8h=
e g AgH

<2¢ of 2> 914 W34 (Elemental Mapping) 4]

ko] e Ao 18 Bl £8]E B4 @A i aEo] A
dFu g el theke] AVl Al 10014 e dFr]E e 2w
o] A3 e o] ZH TS A5 9l8ke], TEMUJEOL, JEM-2100F) “H] ©l
72} EDS (Energy Dispersive X-ray Spectroscopy) d X & &3to] ¢4 93
S A8 2 23S = 70l el et & 70l vheb upe) o] 4]
At 71l o] AjE Foll A v ©A(0), M7 EAEHE 2SI
Atk 53] EAFE)7FA7] o] Aol HTE ol TR v Fo] dFu|F o]
Aol A= o] iz 5& PVDFR o] Fol A A&& 2l = et o) &



WO 2018/070838 PCT/KR2017/011333

[149]
[150]
[151]

[152]
[153]
[154]

[155]

[156]

[157]
[158]

[159]

<A F e 3> F ol Wk 2 o)Al Bag B4
ool tishe] el 104 Eele dFuE F <

) 2t
3} A o) A H-3(FTIR-ATR, Thermo Scientific, Nicolet
= 4 | "+ 2 pYDF ¥ ol of &

A3, 1A NS & gl UER LT & 8ol A vhER vkl o], PVDF

1 A% PVDF T 3% ¥4 3] =191 3022, 2980 cm-1 ©] T U 3}A] 2 A o
gk Ao A AEH ATt ol & T, & WS 3l Al 7w
ol PVDFSo] 434 22 595 718 2<183{Tt. 8000141 1300 cm!
ALolo| A LFER peakE & EF ¢ =315 31353 A X5k A 0 2 E] oA
d7g 3k vhe) Zo] Al Wl F& 23} shgtEo] A
o 2t E Hol b AstS At IS Flskitt

Houldof] whE A Ao 13} Bl uld] (oA Al 2H dFuE B d¥As
A8 AFaF ¥27](TGA-DSC, TA Instruments, Modle no. Q600) 8] ol ==}
T BT 5C 52 T 1200007HA] 55 ASA Y] = et AT S WEkE
w1 1 A9 E T 9ol YERUTH

)Jl
mlo

599 A B3z vle} o], PVDFS, &34 F 4H8l 5 236l &5 F
W2 100°Co] 81 8] &0l A A A 7] Al 2FehH 600°C 74 PVDF7L 2.5
719 5 kst E = A gFo] vEbu e, o) i) TR ST d o= vl
19] A¥telvuslgl g v & F7Hs RIS %‘? ATt =, PVDE7} 28/ ¥
Fu g B S e R EE T U] B AbERE o] U] dojus=
A& ¢ 57 9tk PVDFE ARE3HA 271 100°Ce] 81e] 2 57hA] - kg of] o] &
e L] et A o] HAE S B A s el stk
<ol 5> ALz FAF SE4 Bl

E Ao 13 v)ae] 1o A Al xE SR FEe] Al
21 71(TGA-DSC, TA Instruments, Modle no. Q600) “&H] <]
5°C %2 3 1200°C7HA] & 55 A5 A7 & Foh, ZF 5o A ¢

, 1 ARE = 100 YERE AT

re
T
3
o,
2,
31
I
>
>

PR
_>‘“l_'4

SO
>
12

1 o Ao
o Lt o
401'

S

= =
Aol 1ol o) Ald dFuE EE] A5 400°C F-oll A H R
HE-S-o] ER1% a1 9o o]i= PVDFS| ¥4 iz 5722 o] HEgo]



PCT/KR2017/011333
o] PVDF #| A

[e)

==

1-

13

om PVDFE H3 ¥ W Al

A3l

}

]
-

=7

4 7}

T .

Fel A7 = <=

whe} ZeuhA] s A v S- 2 AEskEES- o] 1000°Cl A

9]

WO 2018/070838

[160]
[162]

T A0S %120 YERR S
Tl A3l A ¢ A7k 6.6

al

C})j\

—_
o
o
rd
ol
R

<
B

—_
o
oF

ol
o

, &0l bt

[e)

=

&ll, PVDF

)

(s}

=

=

=

1

[e)
=

1

T

vps} o), 43

T .

120 4] B.=

msec”’}

-
i

A AL 7FA] 26.6 msec7} AL E AT} 9]

[163]

ol
ojo

B3
o
o
o
ol

] 5011 %]

ol
=

PVDF<©

Photronftt FASTCAM
s oﬂ

T .

T

ar&:7hv| 2}

1
SA3120K#HH] 2 A 5kHz2] frame rate =

T

(Pressure Cell Test) 2. 24 A H ¥ 87|l

3

T
hs

A1

Al

e

.o
= v

3

FaAAdv] o2 A
100nm <] F7 =

[164]
[165]

ol

)

—_
o

N

ol 5] PVDF2] =2

PVDF<

1

T

% 110) A UFEF Ble) o], 425

o A9t AN 19 9

1

=
=4

-
o

I

H

=
]_'T

[e)
=

[166]
[167]

i

=

Fll A oF 40% 1

ks)

FSL AL, 750°C ©]7g 1200°C ©]

o

|

e}

ol

<
<

ol

)

Ox

-

i

ol

LI
BR B
—_—
o o
o) o

o o



14

PCT/KR2017/011333

WO 2018/070838

24 o 87154

[168]



PCT/KR2017/011333

15

379

Eiah

5

1

©
=]

Ay
s ol

WO 2018/070838

3|

[

A

—_
o
e
e
X
O
_50
—_

o $ho1A,
o $ho1A,
o $ho1A,

1

[e]
1

[e]
1

[e}

q.

q.

q.

A1
A1
A1

|
|
|

)2
)3
5} 4

q.

q.

q.

Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

_O
[78
8

ol

3}8)d 2] €l (Polyvinylidene fluoride, PVDF)2!

Q.=

QERe

|
|
|
|

[e]
[e]
[e]
[e]

q.

q.

q.

q.

Q_—rL
Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

[7(

3|

[e]
[e]
[8
[

Fo

=0

N

el A

o $ho1A,
o $ho1A,

1

[e]
1

[e}

q.

q.

A 9
A 9

|
|

} 10

[e]
- 11

q.

q.

Q_—rL
Q_—rL

3|

[
[



[€)
[€)

=
=

AU EH,
s d =l

PCT/KR2017/011333

A
T
2o=

7174 2l

ol o
1, =

ERE]

16
ol
LR

X3

A
vl

1 Eﬂ

=4
ZH(THF, Tetrahydrofuran) 2. & o] 9]

=

3L
T

A
T

[e)
& o}l o] =(N,N-Dimethylforanamide, DMF, C;H,NO),

of 1A,
of 1A,

Jol= &
of 1A,
of 1A,

Ay
s ol

0

AN

1

[e]
1

[e]
1

[e]
1

[e}

q.

q.

q.

o, 2x gl et= dAE

3]

Q_'
A 9
=R
t] v & A Z Al o] = (DMSO ,Dimethyl sulfoxide) 2
B E 2}
A 9
A 9

A9
(Polyvinylidene fluoride, PVDF)$! 21 &

|
|
|
|

F12

[e]
F13

[e]
14

[e]
F15

[e}

q.

q.

q.

WO 2018/070838
)

Q_—rL
Q_—rL
Q_—rL
Q_—rL

3|

A

3|

A

3|

A

3|

[e]
A

[¢]
[¢]
[¢]

[
[
[
[

S

0

olo

=



1/6

PCT/KR2017/011333

WO 2018/070838

<

Klo
G

! ™

il
A




2/6

PCT/KR2017/011333

WO 2018/070838

o
IH
A 4

=
oz
oy 0
1l Tl
=
=
< o0 ol
Th W

\
mie 1

= "m0
- ™ 3|
= W 3T wEr | -
o < 0fo gpoo | WO | g, -
Ik = e | @ Mow
o ol | <{1h — < g
= o it < =
) ] B TS
o a1 ik u - - 3
= < <
o Thu Thu

7um

MAG 5000 x

10pum



3/6

WO 2018/070838 PCT/KR2017/011333

100nm 100nm 100nm




4/6

WO 2018/070838

58]

(Transmi tance) (%)

L+
=
wH

P

—_—
==

Klo

i T i T i T i T i T
4000 3500 3000 2500 2000 1500

— HNol1 - PUOF/Al £
— PF £

W?Q% N
w%{ 1%W”

0 B 8
2980 i

3022

15”

Aliphatic fluorinated compounds region

C

2 (Wavenumber ) (cn)

— MAJf1 - PF/AI 22
— dlmof1 - Al 2%

150
140 -
30|
0
1oL
100}
0|
8
o

|

—_

Ol
e s

:

l
—
-
wn
B

0 200 400 600 800 1000 1200
2E(T)

PCT/KR2017/011333



WO 2018/070838

5-10]

— A1 - POF/AI 22
— dlnoft - Al 22

5/6

— PVOFYl

(o]
e

Hlmo 1 HAJof 1
Al 22 PVDF/AI 22

o] 1 AHAo 1
Al 22 PVDF/AI £

Y20z 8 —
0 20 40 600 80 1000 1200
25(7T)
3571
XY e dEt ofLix|
8
750C Ol 4
- A7
- 16
- 45
e M \x 14
5 \Bg % 1°
i % % 2
- 41

7(kJ/g)

}

mwin

Pyl
ol

b

PCT/KR2017/011333



WO 2018/070838

6/6

PCT/KR2017/011333

AAY 1
PVOF/Al 2%

26.6 ms




INTERNATIONAL SEARCH REPORTY

International application No.

POT/KR2017/611333

A, CLASSIFICATION OF SUBJECT MATTER
B22F 1/82(2006.61)i, BI2F &2402006.011, B33Y 78/0042015.01)i, B23K 33/28{2006.01}i, B23K 33/02¢(2606.91},

CIOL. 1/12¢2606.01 ), CIOL. 5/62{2006.01)
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
B22F 1/02; HOIM 4/60; BOSD 3/00; BOSD 7/14; F16C 33/20; B22F 9/24, B33Y 70/00; B23K 35/28; B23K 35/02; C10L 1/12;
CIOL 5/62

Documentation searched other than mininminn documentation to the extent that such documents are included in the fields searched
Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: alurinum, polyraer, Huorine, PYDF, oxide film, hydrocarbon

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-2002-0074424 A (ATOFINA) 30 September 2002 i-16
¢ abstract and clairus 1, 2, 14, 15,

Y LEE, Sanghyup et al., Fabrication and Thermophysical Properties of Nickel-coated 1-16
Ahmainom Powder by Electroless Plating, Journal of Korean Society of Propulsion
Engingers, Vol 18, No. 4, 2014, pp. 8-17
See page 11.

Y KR 10-0454658 B1 (FEDERAL-MOGUL WIESRADEN GMBH. & C0O. KG) 12,13
04 August 2005
See paragraph [0010] and claim 1.

A KR 10-1991-0001900 B1 (SUMITOMO FLECTRIC INDUSTRIES, LTD ) 30 March 1991 1-16
See claims 1-10.

A KR 10-2014-0146901 A (LG CHEM, LTD.) 29 Deceniber 2014 1-16
See paragraphs [0054}-{0059} and claims |, 9.

Ej Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents: “T7  later document published atter the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in contflict 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 cannot be
filing date consid novel or cannot be considered to mvolve 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 daie of another citstion or other “¥”  document of particular relevance: the claimed invention cannot be
special reason (as specified) g R, R e T e -
considered to involve an inventive step the document is
“07  document reforring to an oral disclosure, use, exhibition or other combined with one or more cther such documents, such combination

means being obvious to a persen skilled in the art
“P”  document published prior to the international filing date but later than  «g»

p et P . document member of the same patent family
the priority date claimed i

Date of the actual completion of the international search Date of mailing of the international search report
12 JANUARY 2018 (12.01.201%) IS JANUARY 2018 (15.01.2018)
Name and matling address of the [SA/KR Authorized officer

Kerean Intellecmual Propesty Oftice

Government Cowplex-Dacjeon, 189 Seonsa-to, Dagjeon 302-701,
Republic of Korea
Facsirnile No. +82-42-481-8578 Telephoune No.

Form PCT/ISA/210 (second sheet) (January 2¢15)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/RKR2017/011333

KR 10-2014-0146301 A 29/12/2014

NONE

Patent document Publication Patent farnily Publication

cited in search report date mermber date

KR 10-2002-0074424 A 30/00/2002 GA 2378622 Al 19/09/2002
GA 2378622 C 10/08/2004
CN 1378298 A 06/ 11/2002
EP 1244161 A1 25/08/2002
FR 28222096 Al 20/08/2002
JP 2002-334721 A 22/11/2002
JP 2004-265874 A 24/08/2004
KR 10-0454773 B1 05/11/2004
US 2002-0168568 A1 14/ 11/2002

KR 100454658 B1 04/08/2005 EP 0877867 A2 12/05/ 1999
EP 0877867 B1 27/10/1995
JP 2000-505527 A 08/05/2000
US 8528142 B 04/03/2003
W0 97-28380 A2 07/08/1997

KR 10-1991-00012C0 B1 30/03/1891 GA 1260339 A 26/08/1988
CN 1008021 B 2570771990
CN 1013450 C 14/11/1990
ON 87102226 A 23/08/1987
EP 0238203 A1 23/08/1987
EP 0238292 B 23/04/1997
JP 63-044868A 25/02/1988
US 4510618 A 04/04/ 1935

Forrn PCT/ISA/210 (patent family annex) (Jannary 2815)




FTAELANDT
A Z AR A PCT/KR2017/011333
A. o] &&= 7|E EF(FA S EF/APC)
B22F 1/02(2006.01)i, B22F 9/24(2006.01)i, B33Y 70/00(2015.01)i, B23K 35/28(2006.01)i, B23K 35/02(2006.01)i, C10L 1/12(2006.01)i,
C10L 5/02(2006.01)i
B. ZEAE Eof
ZAE HAEA(FA S EHE 7 A)
B22F 1/02; HOIM 4/60; BOSD 3/00; BOSD 7/14; F16C 33/20; B22F 9/24; B33Y 70/00; B23K 35/28; B23K 35/02; C10L
1/12; C10L 5/02
FAb 7] R opel ke AT o9 9] £
ST EagaorE . W SEF AL TR BAE AT ek 71 AE IPC
LESFAGAelFR 2 AR PG TR 2AE HATH S 718 IPC
T A S o] 8- 4t vl o] g o] (vl o] Bl wl o] 9] ] L H M ojEF et H Ty
cKOWPASS(S81 4 Wi AN 28 & 7190 =0 )iy, aiba), B2, PVDF, Asleh, dalga
C. IFER
MEE de5an A pAE g 490 714 Ad A7
Y KR 10-2002-0074424 A (e}E ) 2002.09.30 1-16
Qok gl AHe 1 2 14, 15 &,
Y oldd 5, vAs B ol8d U 99 SREly B Ax % 484 97, 1-16
=525 88X Vol. 18, No. 4, 2014, pp. 817
dolx] 11 Fz.
Y KR 10-0454658 Bl (dAd &= v)Anjd Adwsl 2 E =. 7}A) 2005.08.04 12,13
ek [0010] 2 A7 1 =,
A KR 10-1991-0001900 Bl (AR R2 w7220 7F¥-A]7]17FelAF) 1991.03.30 1-16
AT 1-10 F=E.
A KR 10-2014-0146901 A (52 8)A} dx|35}€l) 2014.12.29 1-16
w2t [0054]1-[0059] = A+ 1, 9 F=.
F7F A o] C(AE)ol 71AE o dFH T K{ U553 o] &3k HRE FasldA] L
185 &3 £ : . - 5
R M “p AEAY B 909 Fo) 208 FHow S99 e
‘A7 533 B E AR nelE dWA e sEe 4B gy HoM WA TIRI AT Qe el2 2 elde] 919 2184
73
S SRE AR TR P EARERAT e cua v g w9 99 29 shpwen 279 wne 0
SR E o E A FAEE AR el gl Adow B,
LN Fogd o) RS Aveks BH B TR QLEHY FAY L e .
L L e e e o sl e e Y SRS AL G 2 A9 2 s o) 99 e 52
Zgshs A2 1 2ghe] BelRtel| 2] A e 45 F7E
“0" FF AN, LG, WA B Ve RS dFetn 9= B SRl glE Ao 2
PSR o] Fo FAEA oY ZAEAY ol del FAE £ ‘&7 AR ASSAEA Seh Fd
A ZALe] A A e T A AR 5L g
2018 01€ 1290 (12.01.2018) 2018 01 159 (15.01.2018)
AAL SN
M 5 182-42-481-8578 e S +82-42-481-3360

221 PCT/ISA/210 (- 91 A A1) 2015 1€



TAELAND

F A 2 A0 1A
e ss]o] Aa An PCT/KR2017/011333

jf;ljj%?%"”” 29 e =AY

KR 10-2002-0074424 A 2002/09/30 CA 2378622 Al 2002/09/19
CA 2378622 C 2004/08/10
CN 1378298 A 2002/11/06
EP 1244161 Al 2002/09/25
FR 2822296 Al 2002/09/20
JP 2002-334721 A 2002/11/22
JP 2004-265874 A 2004/09/24
KR 10-0454773 Bl 2004/11/05
US 2002-0168569 Al 2002/11/14

KR 10-0454658 Bl 2005/08/04 EP 0877867 A2 1999/05/12
EP 0877867 Bl 1999/10/27
JP 2000-505527 A 2000/05/09
US 6528143 Bl 2003/03/04
WO 97-28380 A2 1997/08/07

KR 10-1991-0001900 B1 1991/03/30 CA 1260339 A 1989/09/26
CN 1008921 B 1990/07/25
CN 1013450 C 1990/11/14
CN 87102226 A 1987/09/23
EP 0238293 Al 1987/09/23
EP 0238293 Bl 1997/04/23
JP 63-044968A 1988/02/25
US 4818618 A 1989/04/04

KR 10-2014-0146901 A 2014/12/29 =

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - description
	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 - description
	Page 14 - description
	Page 15 - description
	Page 16 - claims
	Page 17 - claims
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report

