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(57) Abstract: The present invention relates to a reactor. The reactor ac-
cording to the present invention comprises: a reactor tank having, therein,
an accommodation space in which the polymerization reaction of a reac-
tion fluid is carried out; an outer refrigerant jacket, which is placed on the
outside of the reactor tank so that a refrigerant flows therein; and an inner
refrigerant jacket which is placed on the inside of the reactor tank so that
a refrigerant flows therein, wherein the refrigerant flow direction of the
outer refrigerant jacket is opposite to that of the inner refrigerant jacket.

(57) £.opA: B W wigle] wak oA, B owge] ne
WETIL kel 95 A9 Fa gl 4 AT 482100 8
FER ST ER P O EREE R EER Tt
£ 95 el 3 7] kg o] 9] d)Se] S A5le] Yulvk
B ) e A Eeha, 4] S e A 2 3] R
el Aze] Wl 5 2 e ake w A ot



WO 2022/055224 PCT/KR2021/012137

[1]
[2]

[3]
[4]

[5]

[6]

[7]

[8]

[9]

2 1Y%} 53 #10-2020-01172115 2 2021
5t 29 A110-2021-0118408F of] 7] %38 - 2] o]o]-&
G5 EUe] wdo A E BE U8 E A9

g,
Q2 Egect

A (polymer) 9] 27} 5= @A = U1(rnon0rner)7]- 3} elik-8-2
%ﬁﬂ 274 1” Agsto] wAEol 3¢S Mi &= vhg& T oletar
= = =35 o ulgt o] A, AFshA], t}elkA) e a1 B,
T k5ol %‘OM% %8 71 Yol B, S, L S 7} F9 o
. %] 28l (polybutene) & o] & F o] ) F 4 ¢l
(mMMm@Zﬂﬂ%qwt%g1bwﬂHMZﬂe
AA Folok e}, Eo 7] &R AH 905 ~ 605]
= o] Ba gk ShA R, Fehol = gy YR E ASH o
18171 of 2] & A1 7 9Tk, o] ol whey, ob 4 Al ¥4
A A (isomer) 2] A1 B 2] 13}—0—0] oloj L} 7} o o},
wd) g 370538 A10-2019-0027623 %

(L T

s
S
2
;
4
o)

S
>
= o
)
m,

o
o

0, o
i
o @

ot
i
A

Y

>
:(‘>L_r‘

Eo
r

i~

O o oo &
N

e rlo
2 2 do X -
& rlo

o o>

o
= T
A

S A = R i [+
[
=2
ot ol

by

i3

od =&
09{1',
~

Ao

X
r
s
ol

2 1o

N

ithy
lo Hoox )
ot i.:,

ric
i3
ol
of,
i
1o
e
k)
rlo
4!
e

ot
of,

2
ot
ot
i
N

I

o
URISY

X
2,
2
oo 4

o

z,

o,

o i

>,
2

o) wh2 Hg 7]z 3ol whS A o] FFuSo] FalE =
2o 912 of W7}
R At
Wl A o] ) 7

Bl
ok o
X
©

o

o 2 4z
o X

o -
Y
do
=
A
2
:\gﬁ
)
o i
O;_Q:L

S by
>
il
O

ol & ol
[z [
o =) oX,

Moo T
oL Z
Ml ook
rE

=

e

i

x2
Tk

i
ol

(o]

]:n{:
=

Boupo] mpE, Wlvh i gl A4S w71l el A sl S0
ol F 0% Tul o] FAL W B Yol 5% 5 Uk
SEF AT O R Wl 923 A2 9] Sl 9118 ARl Wrle] FE



WO 2022/055224 PCT/KR2021/012137

[12]

[13]
[14]
[15]

[16]

[17]

[18]
[19]

[20]

[21]

[22]
[23]

[24]

TR E e[ E o] W7t AR g o R 2 Hol whe) B ot g
WS E (WS f-A)e] W2te] 7hse 4= qlTt

aE]a, AEH A A S 5, d z !
Y7|(H& 7)ol Fatrh wtopxith o2 A oA EEE Y 5 AT

32,

f

=9 ke AT
S 1 2 wge] A de] W kg E o A 05 e ARA ol o,
520 ¥ ool A elo] ubE w1 E o] A A 0% bl g Eol .
538 2 wge] A do] W wkg oA v Qe S of A5 0w
LFERL AR 0 o,
5 43 2 o] Aol nhE kg o) A Fhol = Wl oA 4 0.2 vhER
w5 o] o}

el 54, 54 AHE A SAES AR = Ed
A@E o A= olate] G drg 3t ntEA g AA el E27H U Psd
Aoltt, 2 Aol Az = o] A e E T E FIEl SlolA,
AR A 24T el A= v E vhE el A E T e THe e g
U HBE THA 55 ShaL oleoll frelshef of fh), g, ¥l S oY
7HA Aol e FE R 3 = 9lom ool M A ek A Ao A H A
Rtk e, 2 g e A el slojM, e exE Edash) 59
T = T E TR 7 sol et AR A2 et i

%1 B o] AAajeof w2 wkg7| 5 o A A 0 2 U ER ARA o] AL, &
28 Boubyd o] A A dof] w2 WSS d) A H o e g Eol & 3
2 g o] AA ool whE whE 7)ol A i el A E oAl A 0 & ER

1WA =38 Fashd, B wbg o] A Al oo w2 HE-S-7](100)= WOl
& Dol FAdH vEE7] B A(110), ¥H57] B A(110)9] €] Sl 914 = o
L2 uke 7] B (110)9] WSl 9 X5 o]

g o] A A] o] of) w2 1k-8-7](100)3= & el (140) E 7Fo] = Wl(150)S
[e]

B} A8, 95 7] B A(110)= ol 88 A9 S-S0 =3 F =
FEFA1no]l FAE 5 Stk oo, ¥ES7] B A (110)= ¥ E 3 WS (vessel)
e S E 5 ok

kW8] ' (110)9] & 37110 B, uf, D a7} 59 =] of
FERES ol dojd 4= 9l



WO 2022/055224 PCT/KR2021/012137
[25] o714, w871 B =1(110)2] =83 7H111)0l A4 =8]8l (polybutene) 5 3|
dojd = Aok =, w7 BA110) oA F37F jhgo] o A&

Aze i, o & Eo] &2 F-®l(polybutene) T & A & A2 - Tt

[26]

[27]
[28]

[29]

[30]
[31]

[32]

[33]

[34]

[35]
[36]

[37]

[38]

[39]

[40]

[41]

[42]
[43]

[44]

[45]

&= d & &0 AHE e ABFE,), 98 &F1 H(AICL) 59 Fol 24k (lewis
acid) Al & o] AL-8-= 4= glr},

QI W A (120)L ¥ 7] BA(110)2] S50l Y X H o] Y7t 55
o]

o] w2 (120)2 <] W A7 (12002 W2 G 7F & ==
ull FR121) R ul v i EE s o ) vl 1228 £33

3, 9] 3 Yo A7 (120) ol Y7l B2 o FEE gAE 5= 9l

£, 2l A A (120) S (Coil) FH 2 A FEe 5 A o]
uba}, 93 W 2}21(120)8 BHe-7] B (11009 9SS S22 5= v

ob-& 2, &3 Wi R (120) i o] ARZFEQl o' SralE = Q) =,
wo] "o who® FujE 4 gl ofof whal, o % Pl 2 (120)9]

Wiroll 2= o] A& o2 = Qo

o
_{

W B AZ(130)2 wE-3 7] B A(110)9] WSl X s o Y7t 5.5 4
.

32,

W7 A Z(130)2 W Bl A(130) 9] W @l 7E Q) E = Wi
Bl F4(131) 2 G vk il FE s W A a3 s 28 5 o

) an, W Bl A (130)2 W ol Wyt s 2= e R gAdE 5 gl

olb-g- &, Wit Wl 27 (130) @ o] A8l po 2 u|E 4= 9l 5
Ho] "o e o] o= hulE 4= Qi) o]of uhe, Ul W@ u A (130) 2
Wl 2= Yul o] whakad & ol g 4l

T W Jul 2 (130)2 2D (Coil) FElZ AFH Fefd 4= )

o714, W @l 22 (130)-2 W el 22 (130) 9] W Z(130a) 2
o] Z(130b)°l] FrE5 527t FAAHNES AW S JAAT 5 Tt

olof wpe}, Hh-g FA o Wk g & f 8ol SHAH & kol A BE-E A1
g1t b 4 A

s

g, 9 QA (120) R QA (130)9] Wl v i g o v
A2 Rhfd = ol

3k, o3 v Fq1(121) 2 i Qe F (13D g el
thste] A= bl Zo) 130 %5L, 913 v WE N (122) B W g
123 (132)3= s aED1)ol] thate] A2 ukt) Sl 9149 4= gl o).

)&
ol-&7], 9 W] <R 121) 2 W W w3 (132)= vH2-7] BE1(110)9]



WO 2022/055224 PCT/KR2021/012137

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]
[54]

[55]

SHE A= A H AL, o W) =t (122) Bl W) 4 A31)= /S
WA (110)9] 3 EbSell 9129 5 9l
ol o] upe}, o F Wl 27 (120) F W H %uﬂx}iﬂ(mo),] Yl Eolm iy

W & -0 *ﬁ‘ﬂﬂ%iﬁ x| g o], Yul 7} 2 Aupero 72 5 Fof ubg}, #hE-7]
%EL(MO)LHTOM A A o] o] Foj & Wb FA| 7} L= A& AT
T At o, A & G u Z20(120) 2 el Z20(130)E F3 HES

FAS %Xt ivﬂ Al Qe 19 o, o 7 W2 (120) R R
WUl A (130)S B3l vhE f Al A S 8ol A ghell ufbe) o F

Wl A (120) 7 ?l% | 2100 78]E o) 2o Yo 225 Hr} ok
Hh-g-o] Y&t O‘OMﬂ o g vk 3 o5 o], vheT] ®BA110) 2= E
30 ~-49°C = FAANA WS FrAl el W= fley]y] Ad g el
HH-S-71(100)0) 9 ¥ = Sl 255 o] ¢ 1] =23 A -10~-20°C T S|

O

Taotol e drdo] & o] Foj A wkg-o] Y &atA| o] Foid = . sHA T,
Q3 %uﬂx}?ﬂ(lzo)‘ﬂ HH-&-71(100)0) T-H 3 A Y g5 0] HojA W] £
CEE Hoh @A 3] vgofof gt} A, E g o] B3] (100)= 9
W2 21(120) R W %uﬂx}?ﬂ(lso)e & Whe fAo) EEAoR dAGS

Al = o] Bop & 259 Wu & W3 7[(100) 2 33 eto] & jbg 22 E
st 49 741 Hol et o YA afo] AA38 2 anrt ol

EH U FAE D EA A2 AEHE GRS 7 o] dE5Hom b A <l
Z3Fo] Aol 4= ol whaha], ok 2 o Bxjgk =S o] s dta,
o] A A A (isomer) 2] %ol w30 7heT 4= ATt

¢ F 2 (140)+= W3 7] ©(110)2] W S5Fol A X5 of vkg f-A o W&
EEaail

do
o, l_ﬂ

o éﬂi(mon W3- ) 22130 9] LH%(BOa) 2 2] Z(130b)oll Y x| = o,
i %“HXP”‘(BOH WE(1302) 22 vH-3 74 s 2 W Q] 22(130)9]
I S(130b) 2 ¥ FrA o S-S FrEd 5 3

P (140)= 371 ®BA110)00 3 - s et A AR B A A S04 2
A Z140)0) e A G (142,143) 5 E83 4= Q)

ol wf, v @l A21(130) ] W Z:(130a)0l] 912 ¥]3= 1A e] d7l(142) 2

9] Z(130b)ell YA ¥ = Py G143 E M2 H o §-A4 5
FEAZI =5 HE 5 Ak A7 A, G E Eof - Eui A2 (130) 9]
U] 2(130a)° 91X 5= 28] Ul (142) 2 9] Z(130b)o] 925 = JH e
7N(143)F S A S 1410 A2 g o] 775 zrom AakE 40 9]

L4 P o] AAloo mE BEZ 7] A Zhol = ulS o A A O =2 L EF
HH ol
T 292 548 Fastd, 7ho] = wl(150)(Guide vane)< ¥H27] B =1(110)9]



WO 2022/055224 PCT/KR2021/012137

[56]

[57]
[58]
[59]

[60]

[61]
[62]

[63]

[64]

[65]

[66]

[67]
[68]

[69]

ol A& (140)7F 75 5H= vhe FA o] F5 W Tdg o R g
FAC fr5E 7ol = 3 3l

7hol = wh(150) wFE-7] E§E/.(110)4 WFoll A S 3 3}%%%01 TH| H =
A A H(152) 3}, A A B (152) A 1H-S-7] B =1(110)9] W3
Zhol = H(151)E FE9heheE vkg].

A A F(152) F-g7] BA110)e] AAHE L vlebdel) 11799 5= e,

kO £ A=(151) A Musz)o 2RE UAY de2 259 5 vk

olo w}, 7ol = i (150)0] HE-S §-A Q] F-5& shol= g 4= QU &, 7fo
(150)8 HH-$-7] B 5(110)2] 4=8F 11D A L& 140)00 2 8 -5 ==
17P 5 F e A2 (130)9] W E(130a) 2 94%(13013)% £o)3}
L5 7Fo]l E(Guide) 3 5 Yt} o] W, ol & Eof vhE-7] B A(110)¢]
Pl 1218 7hol = (1513 LHT Bl A2 (130) 2] W Z(130a)0 A
A S W3 A 2 F2(130)2] 9] Z(130b) &7 o] B ¥ & & sfo] = & o,
d %3(110)4 W i-oll A sFSell 91X | Zhol = F(151) = -
[ 2-1(130)2] 2] Z(130b)oll A 3= = F-A1 & W Jul 221(130)2]
Z(1302) 0. & o] FE L& 7lo| = &t <= gl

Asr, i 3 2 (130) 9] 2] =(130a, 130b)oﬂ A= UoH(142,143)7F
THIE 1 (140) 2 FA o] ZFE F sk 7ol = Wi (1500 53
WH3-71(100) ol A fr A o] a1 & =3ko] 7he 5= Q)

j

:1
2

oo ol Hz o ofo
_\'Eé_\ﬂ
fr 2 K
5o
N

éoLr£0¥£H>r£ré
)

1R E28 Fashd, & g el 4
Sl & §hg7] ®A(110) W2 <
=& W] E§£7_(110) =2 59
W& 5 = vhg = WS (180)E U] &
RS %HHA Q- (16009}, = )
Wi g S 131)7F A | Soll ald
AL FE7 @ 9l

o171, 2] 5G] 41321607 W 9 F4 317} 9171 2ol
T ¥ AL, S FAIE170)7F 9 @] F 4207 AR Soll alE
ol ], FHull FYF(170)= W&V BA110)2] 3HF L5 A+
Sl o] FA¥(160)= BE-S-7] ® A (110)9] - BF el 2] ¢

e’}

w2

>
>,

of o]

T
1_.
T

HH3-71(100)= 2= 2
= R gl 9] 317 (160),

Zvl] F]17(170), B ¥HEE 0

=3

i}

::41110{_'._>"1_>"1
\‘J\Ll

1=
1=

-\N' H:I

1_.
A
T
o]

& 5o

kol
=
1=
=

1707} 91 ?%‘ (121) 2
ol ol whe}, ukS £-4] 9]

b

)

A

3, B
o]
AA

o},

<AZA 1>

7t D Yol Wrj R o] = WS (vessel) & Ef = 8] = a1, W o
AAH 7} FH]H vV E A 2SI ol w], 917 2 W Sl W Al o] Wl =
Az Avrgko 7 5 27 519t}

S|8N} ¥ (Isobutylene), 2 & 1| (hexane&DCM)E- HEH-5-7]9] ¥ a1,



PCT/KR2021/012137

w1 9] Y5 5= A0(wi%) E HHE- 7] )

4059 A 30

WO 2022/055224

ol mm
=) 0 o o
T ) vxw o
X ° ) D
] o ol B3
ﬂAl w0 — AT
E &) - o5
-~ - ™ g
o T 3 B o
) N o iy mﬁ
7_AE 5 = i i
O ﬂ — HT O
6 o T HiE
o) Y E % 3
S = T . Mo
E o Ik g%
F =~ F ZzZ
= ) Gl g8 =
1 % < S D
o T i o
= b5 = Bl
W ~ o A gﬂ
~ 0
H . = ,om 4 o
n 3 J
Lm B Mrw ﬁ Mﬂ M
—_ 0
s s N o
o B " i i
A - - A o A o A %o olo
5 owsd Il wI wA LD
B ogn® g% gz pry Al
o = olo T — oo 10 — M =n oo T o
X B = o A = P A ﬁi ,AE =y ﬂ o
ET v 1 Eo vV T il \" v 1 ﬂ_v
S = o = A O~ 0 o O — o
T S T S T SR S ST T o)

=
(%)
43
48
45
0.2
62

0]
0]

450k
W E 57} 55(wit%) Y o, Bl 1l

(Mw)
450k
248k
450k
450k

=

—

(°C)

o} 25
o} 15
o} 45
ok 27

=

A Mw) 450k 9] <=
A Mw) 450k 2] <=

-65.1
-56.4
-70.0
-67.2
=

T .
L

LR =

T .

O
-55.7
-45.2
-31.1
-46.7

H] 3o 2

O

-39.8
-40.1
232
-39.9

(wt%)

1ol Yeb AT

1]

YA
ar

0.2~43%<%1 WhH A 2o 1 2 A Fof 2

48~62% % & A

YA
ar

[

[84]



PCT/KR2021/012137

WO 2022/055224

B0 02%E 79 F55 X

=
=

AL (Mw) 450k 2] 5

3

e

Aol

L
=3

A 2

2=

o
ol oy
oy
W -
™ oT
No

o0
o &
ﬂ_Al —_
:-L N’
s B
o X
2
hmd o
o]

Tia om_
G B
o} HE
2T
R T
¥ =
2 Hpn
W 3
O

J
i
T
NEE
S
£ ﬁu
g
X .
e
s o*
w5 AR
e ol

i 5217} 7.9~15.9°C¢1

D

71 2%
L5271 5.1~6.8°CE & A

th wheb A, Azl 12 Az 2

o]
HE-S-

T
T .

62% % FEFSETE R Lol [ E W] 3l 2

l

=

H3le] 1 2 H]ald] 2 B}

T
T .

ok
2

T
T .

Q-5 &} Wul &5 2}=, v ald] 1o A

o -
k-3 %

B 2T 40(wi%) Y H) |

[86]

| oh3 A 8w o} o) e E A}

=

oF 15°C = & A

T
T .

of 1ol A

N

=, Al

s
jant

—_—

0

vy
(@]

L

Ho

WA Zd 10 A4]= 2k 27°CE

il

T

Wl 2 S xp=, vl ale]] 20 A= 9F 45°C €1

o]

Asr, Alate]] 13 H ko] 29] ®BE-g-7] = @] Zhol vk Wyul 2} o]

[87]

= AAZE

o N

;o..a T

of &= g v

=
=

oluie}

Ti’l_

nd
RN

9] 7}

o i
= .
o”, W
o 4
~ o
ol 7]u
oy L
YN
T o_&
B o

T
o} Mwﬁ
A
T ﬁro

<
No =
o o
X
o
aﬁ u“
&
Bl &E

0]
o %
ok o
o X°
=
X

&

X7t 7

3}
2,

A7)

w7 ok

&

X7} 7bs

A7) =4 &

P
A

[89]

AA7} b5

Wi

of A4

mo
1)
o

=3

1

2

o

[91]

120: 9|5 =120

—_



WO 2022/055224

[100]
[101]
[102]
[103]
[104]
[105]
[106]
[107]
[108]
[109]
[110]

130: W+ w2471
131: W3- Wl 5<
132: W3 ol v &
140: 92 H

141: 3] A =
142,143: 42 <7
150: 7Fol = 1

151: 7}ol =
152: A <]
160: 2= 2

El‘

170: =]

=]
-
=]
-

PCT/KR2021/012137



PCT/KR2021/012137

T4

WO 2022/055224

Ho

T
T .

ol
H
kel
1

2= 9 P42 o
2 Wy AL
g—]_‘_

=
5

o g o) 2

9] 37 3] -
A7) W e A o] R 7}

T
T .
T
T .

A o] W 7}

5]
5]

=]

T

=
=

==

=
of $1A]¥] = wt

==

of #] =] of Juj 7}

of) $1% o] u) 7}
R E R ET BRVERE T P Xk

=
=

=

==

] 7} v
] 7} v

o
T

3

124

o
G
\

124

I

~
~

,_,_'ﬂ

71 W3- e A
J_:,L

]

H

]

o #1 A= a1,

o ¢

o]
A T-8F 30f] Qlof A,

(e}

7] B Ae] A B

7] 9] 9
7] Bi=e]

=
T

=

=

==

1] lef A,

©
o
o)

M

[e)
[e)
[e)

F
"

T

F

T

F

T

H
H

c
7]

7] 214 e A 3 g7 W
=]

7] 24 e A

=
0
o
5
71

7
-3} 20 Qlof A,

&71 24 v -

A2 Hk
A2 Hk

)
W
s

)

1

[ 7%
[7d - 4]

= =
—

=

7] 7}

)

AO

i

& el

I

=

R

71 A

)

AO

2k
=

EERTEE.

olo
T
i

0

oo

oise
e

o frEE =27}

=

T U(Coil) FEf = AH =

[e]

A&

#

R

=]

7] W+

s

&7 i AL o] W 9]

A

=]

=~

[e]
A&

6l oA,
#

7] 913 Yol 2

-]

60l 2N ofA,

EERTEE.
1
7] W ) A

T8k 50l 9lof A,

1

EES:
(37 8

olo
T
A

—_
fite]

7o
oo
ol
Gl
_
i
A

0

el

ol A o] 7]

==

=

gofl 1o A,
7] Bi=e]

[e)

L5

=]
R

371



10

PCT/KR2021/012137

WO 2022/055224

<71.

o E s

&

o] =l
= =
9]l oA,

7

g

b

4 10]

Q_—rL

[

off f =1%o, 7]

=
=

ER

=
=

A e] o

71 A

of gJofA,
7] db-8-7] © =9

sk 10

Q_—rL

g

b

@ 11]

Q_—rL

[

o 71

=)
T

<71.

= uk

7Fo] = Wl (Guide vane)©] -H] ¥

o $ho1A,

s} 11

Q_—rL

g

b

@12

Q_—rL

[

g

42 A %

5.

Q_—rL

g

b

4 13]

Q_—rL

[

o) ]
T g
o0 qmu
TK o)
=) uy
H o
ﬁi HT
) o
~ s
-
NIVH N
LB~
i ~a
= oy
N s
w0 n
~ il
olo =
) m
W e
<0 ~
i olo
= ™
alo N
K BN %o
= o~
H o =
Mo oNr

wK

jm1
_i_l

wK

i

<71.

off -] &= wt

e

A7) 3 ) F R 91

o $ho1A,

sl 13

Q_—rL

g

b

@ 14

Q_—rL

[

=
=



173

WO 2022/055224 PCT/KR2021/012137

[5=1]

141

140




2/3

PCT/KR2021/012137

WO 2022

143

N—140
110

ik

[ /—_4

[/

L/

________________________

VAR
l
i
\>
l
i

VARV

N N

111

%

\S

NN NN NN

—_—

?gﬂ\ NARYAA
-



«

~L



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2021/012137

A. CLASSIFICATION OF SUBJECT MATTER

B01]J 8/08(2006.01)i; B01J 8/10(2006.01)i

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)

BO17J 8/08(2006.01); BO1J 19/00(2006.01); BO1J 19/18(2006.01); BO1J 19/32(2006.01); F25B 17/12(2006.01);
F28D 7/02(2006.01); HOIM 8/04029(2016.01); HO1M 8/0612(2016.01)

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

Korean utility models and applications for utility models: [PC 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: HF-8-7](reactor), “d 7l (refrigerant), ‘§ Z}(cooling), = ¥ (conduit), % 3 (polymeri
zation)
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
KR 10-0939494 B1 (RHODIA POLYAMIDE INTERMEDIATES) 29 January 2010 (2010-01-29)
Y See paragraphs [0030]-[0042]; and figures 1-4. 1-14
KR 10-2019-0093052 A (LG ELECTRONICS INC.) 08 August 2019 (2019-08-08)
Y See paragraphs [0045]-[0066]; and figure 3. 1-14
KR 10-1666634 Bl (HANWHA CHEMICAL CORPORATION et al.) 14 October 2016 (2016-10-14)
Y See paragraph [0023]; and figure 1. 13,14
KR 10-2004-0050763 A (LG ELECTRONICS INC.) 17 June 2004 (2004-06-17)
A See entire document. 1-14
EP 0888813 Al (PHILLIPS PETROLEUM COMPANY) 07 January 1999 (1999-01-07)
A See entire document. 1-14

D Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

document cited by the applicant in the international application

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

«1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

D&

> document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

> document member of the same patent family

Date of the actual completion of the international search

27 December 2021

Date of mailing of the international search report

28 December 2021

Name and mailing address of the ISA/KR

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2021/012137

Patent document Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

KR 10-0939494  B1 29 January 2010 AT 300720 T 15 August 2005
BR 0307026 A 03 November 2004
BR 0307026 Bl 04 June 2013
CN 100351599 C 28 November 2007
CN 1639531 A 13 July 2005
DE 60301126 T2 01 June 2006
EP 1468236 Al 20 October 2004
EP 1468236 Bl 27 July 2005
ES 2242164 T3 01 November 2005
FR 2835046 Al 25 July 2003
FR 2835046 Bl 28 May 2004
IL 162998 A 10 December 2006
Jp 2005-525217 A 25 August 2005
Jp 4527983 B2 18 August 2010
KR 10-2004-0075942 A 30 August 2004
MX P04007037 A 11 October 2004
PL 200703  B1 30 January 2009
PL 369931 Al 02 May 2005
RU 2004125581 A 10 May 2005
RU 2300417 C2 10 June 2007
™ 200302339 A 01 August 2003
™ 1313345 B 11 August 2009
UA 81239  C2 25 December 2007
uUsS 2005-0115699 Al 02 June 2005
uUsS 7549462 B2 23 June 2009
WO 03-062728 Al 31 July 2003

KR 10-2019-0093052 A 08 August 2019 None

KR 10-1666634  B1 14 October 2016 KR 10-2015-0143067 A 23 December 2015

KR  10-2004-0050763 A 17 June 2004 None

EP 0888813 Al 07 January 1999 AT 266467 T 15 May 2004
CA 2239311 Al 02 January 1999
CA 2239311 C 15 January 2002
CN 1092079 C 09 October 2002
CN 1204552 A 13 January 1999
DE 69823743 T2 12 May 2005
EP 0888813 Bl 12 May 2004
ES 2221098 T3 16 December 2004
JP 11-137991 A 25 May 1999
Jp 4451504 B2 14 April 2010
KR 10-0508348  B1 09 November 2005
KR 10-1999-0013451 A 25 February 1999
SG 73525 Al 20 June 2000
UsS 5989500 A 23 November 1999

Form PCT/ISA/210 (patent family annex) (July 2019)




= A & AR AL A e S
PCT/KR2021/012137

A, EHo] FE R FEHAFIHEFAPO)
B01J 8/08(2006.01)i; BO1J 8/10(2006.01)i

B.  zAE Eof

ZAHE H AT AEA S EHE 7 A)

BO01J 8/08(2006.01); BO1J 19/00(2006.01); BO1J 19/18(2006.01); BO1J 19/32(2006.01); F25B 17/12(2006.01);
F28D 7/02(2006.01); HO1M 8/04029(2016.01); HOIM 8/0612(2016.01)

ZAHE 7] 2okl Fohs HAaEH ol 9] £

gl

S 5584120 T FNAGAF E AL F AL dA el 71 A" IPC
UESEALANTH F AEFNH LT H: AL F A el 7] A E [PC
T A Z ALl o] - A4 dlolH o] ~(dl o] Hul| o] ~ o] i A B A3 et AT
eKOMPASS(E5-5] 3 W& ZAAA 28 & 7] 9= WH5-7](reactor), d 1l (refrigerant), *dZ}(cooling), = FH(conduit), 5 5t
(polymerization)

C. #4873

(R EEE SFEAY ¥ B PAEHTEE Z9)e 717 B TG
KR 10-0939494 B1 (] o} Z & o}n| = Q1B n|T] o] ©] 2)2010.01.29
Y 2 [0030]-[0042]; =5 1-4 1-14
KR 10-2019-0093052 A (0“ /<] AR} 521 E] /\}) 2019.08.08
Y w2} [0045]-[0066]; =7 3 1-14
KR 10-1666634 B1 (3+3} A w7k =2 3| A} 5) 2016.10.14
Y e} [0023]; =¥ 1 13,14
KR 10-2004-0050763 A (0“ R R 2} T2 3] /\}) 2004.06.17
A A 1-14
EP 0888813 Al (PHILLIPS PETROLEUM COMPANY) 1999.01.07
A A 1-14
[J57 28l el zel 71 A= of Ay, EER R R EE R FAPIRY
*olayl walo] 5
“A” B3] ol %1 T ZA 2 EESHY S FAE B0 R, 29U AE5)}
S X grom Wyl 7127k i gt o] 2.2 o] s3] 918 2
D7 A F 9 of A] a5 v
B mAzdday X7 S o] i Hal e g shivtew e el
o] Fef FIlE A& NEA T AR A o] gl A o B},
@y O 1 2= R} [=)
RN A S weo) gl el T Aol st olae) the el
eard zghel 492 0 o] Aol A Ay A4S A rE g
1 w51 m .o 2] HA) - 7o 2 K
0" TN, AL, WA B TR SRS AT e Sl £ g Rl s s e
P e o) o] FAHY O FAENY olgle] FH e & TALHSSATA Ko LA
T A AR A SR A TA ZALE A dhE
20219129279 (27.12.2021) 20217129289 (28.12.2021)
ISA/KRS] 3 2 $-HF2 A A}k
EEMERE LY o
(35208) HA F G A A+ JALE 189, 4% (B4, AR el &
A AhH
9 W 5 1+82-42-481-8578 A3} 3. +82-42-481-3362

A& PCTASA210 (- H A £-4]) (2019 79)



ZAZAR A TAEUNE
HE&EH B AFR

PCT/KR2021/012137
oAb F719 Ulg 52 F719
KR 10-0939494 B1 2010/01/29 AT 300720 T 2005/08/15
BR 0307026 A 2004/11/03
BR 0307026 B1 2013/06/04
CN 100351599 C 2007/11/28
CN 1639531 A 2005/07/13
DE 60301126 T2 2006/06/01
EP 1468236 Al 2004/10/20
EP 1468236 Bl 2005/07/27
ES 2242164 T3 2005/11/01
FR 2835046 Al 2003/07/25
FR 2835046 B1 2004/05/28
IL 162998 A 2006/12/10
JP  2005-525217 A 2005/08/25
JP 4527983 B2 2010/08/18
KR 10-2004-0075942 A 2004/08/30
MX P04007037 A 2004/10/11
PL 200703 Bl 2009/01/30
PL 369931 Al 2005/05/02
RU 2004125581 A 2005/05/10
RU 2300417 C2 2007/06/10
TW 200302339 A 2003/08/01
TW [313345B 2009/08/11
UA 81239 C2 2007/12/25
US 2005-0115699 A1 2005/06/02
US 7549462 B2 2009/06/23
WO 03-062728 Al 2003/07/31

KR 10-2019-0093052 A 2019/08/08 G

KR 10-1666634 B1 2016/10/14 KR 10-2015-0143067 A 2015/12/23

KR 10-2004-0050763 A 2004/06/17 =

EP 0888813 Al 1999/01/07 AT 266467 T 2004/05/15
CA 2239311 Al 1999/01/02
CA 2239311C 2002/01/15
CN 1092079 C 2002/10/09
CN 1204552 A 1999/01/13
DE 69823743 T2 2005/05/12
EP 0888813 Bl 2004/05/12
ES 2221098 T3 2004/12/16
JP 11-137991 A 1999/05/25
JP 4451504 B2 2010/04/14
KR 10-0508348 B1 2005/11/09
KR 10-1999-0013451 A 1999/02/25
SG 73525 Al 2000/06/20
US 5989500 A 1999/11/23

A& PCTASA210 (5531 F=718-2) (201941 7¢)



	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 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - wo-search-report
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report

