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AA gk 2 5 kg/em?29] N, 2 33| purgestal, H,2 33] purge 3F3 T
HES 7] W 255 230°C7HA] 5= A1 71 3, HEE 92 80bar o 2 71} 5 ]

sk g2 IR Fet ST iQMﬂﬂwpﬂowa%
8%%i%ﬂﬂﬂfﬁk$i§1#@g TFsha )

LA HEgo] X sl T kg liTH%¥L+m*%%ﬂiéﬁki%$ﬂ
Ze]g] 8L o] &ak T AL (2F25°0) 0 & Y7F @ AoH(oF 17]gh o R FghS

H
st Af =4 Selg] &4 A& 12g8 7581300 53 4
of 3t A=) o] o] I A|(PTFE Z #)7}F v X ¥ 712 Disholl 591 &t o]
Al 2Fak AT, AF71 712 Dish 9 & Cyclohexane 30g¥ 33| F-91sto] 12} Al 4 8h=
SAE AT v o2, ol B 30gY 33] Fd skl 23} Al k= HAIE

T G ®, 2o 30gY 33 FAske] 32k Al A stol, Sl o] 2 &
PSR 71 1,2, 32 Al @AZE b= -, 72 Dishs 7 v o]
Convection oven(°} A 7+ 4, Convection oven(G2D))°ll <1 ko] 60°Cel A
3037k zste] v Y& 5 sl

at7] s=5k2] 1o whe) Sele] & o] Hu 5 5E S48

[jAﬁl%]l]

el & Sl 5(FF%) = (C-B)/Ax 100

A: A ALEE A f A S &l TF

B: AR-g A o x| 9} 212 Dishe] 5%

C: x5 39 S 1 &5 38k ol A 2 Hx Dishe| T3

A Al 4] 2
AR A £ FNAA, M f- A (HeEFA A 2)e} Aol S 2 A

60:40 0] & 2 T3 5to] e A A £ 96.0g3 543 S| S 4000 2
ARESE RS Al L] slarsE, Ao 13 Fd s o R S o Fu

A A4 3
Af T2 S Gl M, AR A (SslEFA Al x) et Aol 22 A4S
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[171]
[172]
[173]

[174]
[175]
[176]

[177]
[178]
[179]

[180]
[181]
[182]

[183]
[184]
[185]

[186]
[187]
[188]

60:40 ¥] & & Z3sto] 7h= A f 74 &N 92.0g 743 HH) & 8.0g o=
AFEE A S A9 Staris, AA o 13 U o 2 Lefe] 8o o] S

N A el Bolol A, 4% A (HeheFH Az Aol 2 RS
[e]

60:40 H] & &2 Z3sto] 7hE A f A & 85.0g T4 HHE 15.0g2 2
AFEeE A S Al Qletale, A 13 s g o s Lol &9 o] S
FEE S48

A Al 5

22 Al A ehA o A ol ghg T A 1-3]4F-2(1-hexyl alcohol)S &< 3lako =
ARE R Ale A9l shaL, Ao 13 FA 3 o R Sl S S s E

2459k,

Al 6
224 Al A A | A ol ehE T Al 2- 32 2 9H-E-(2-propanol)&
AREeE Al Al elstar, AAld 13 sdd o R el &

=7 shgict.

%ol EP%EQ_E

AA 47
22 A A of| A of B2 T Al 2-w €l -2-5% 22 ¥H-&-(2-methyl-2-propanol) & &
%ﬁoik}d‘lﬁﬂ%ﬂ]ﬂ%} ANl 137 T o' Sl 8o

]
A7) A 19 A ] g G ME 12g8 X3 o I A 9]
| I A(PTFE Z )7} vl %] ¥l 71 % Disholl F ko o 35 A 2Fat At} 4]
712 Dish 91 & Cyclohexane 30g¥ 33] T3] 14+ M| A st= GA&
&kt o), 471 712 DishE 7 o] Convection oven(o} A 7} A4,
Convection oven(G2D))°l] <3} 60°Col A 30%-7F 7238 o, o] wfl, A%
% 78 welo] dojuy v 3|47 BRI

B71 Al 19 A A Sl g £ A E 12g8 A E o 3 A 9
o] X (PTFE Z E])7} vl %] ¥ 71 Z Disholl Fdato o35 Al ztat vt 471
712 Dish 91 & Cyclohexane 30g¥ 33] T3] 14+ M| A st= GA&
TR tha o =2, 47| o B 30gY 33 Flste] 22 Al shE HAE



WO 2022/220413

[189]
[190]
[191]

[192]
[193]
[194]

[195]

[196]

st ot
Convection oven(G2D))°l] T3} 60°Cel A 30+%-7F A Z3515] o1y,

PCT/KR2

022/003486

o] 3, 7] 7 Z DishE 7] W ©] Convection oven(e} A 7L A,

%% G4 welo] dolu} 2] 357+ Bobslnt,

B 1o 3

o] 1, 71 %

71 AA e 18] A A S o A S 128 X ol AA] 9

o] 2} 2 (PTFE L E])7} vl X | 712 Dishell T 38te] o 745 A%
712 Dish 9] & Cyclohexane 30g 33| st 12 Al st
FAB AT vh 02, V] 2 30gM 33] Fd sk 22 Al ek
Tyt
Convection oven(G2D))°l] T3} 60°Cel A 30+%-7F A Z3515] o1y,

rsteict. 471
=

AE

o] 3, 7] 7 Z DishE 7] W ©] Convection oven(e} A 7L A,

%% G4 welo] dolu} 2] 357+ Bobslnt,

o] 1, 71 %

Add1

371 AA e " Bl ale el whef = s g Fuf 5o 225 5]
3 1o YERR AT
[3E1]

T ARG AE W S | 3E AlE W S L2k (%)

e (wi%) ek (wit%

A1 2 2.14 7.0
A 2 4 4.13 3.25
A 3 8 8.65 8.12

2 A4 4 15 15.21 1.4

A A4 5 2 2.12 6.0

2 A4 6 2 2.10 5.0
AAlel 7 2 2.16 8.0

v e | 2 =4 &7 -

H| sl ] 2 2 =4 E7F -

H] aLef 3 2 =4 &7 -
271 F19] ol oA gele 4= slkol, -l £l & FHuf 5=
=4 ol w2y, ok star, shegk v o R L] S ] Hu v EE
Z4% g A& FAstdnh 53], AA Selg] & el S g5 o] 10%
HRke] QA E e E R, S| WS A5 Sl whE7] ol 284
Zu] 3% =4 i o] A8ty 7} =ol ME ¥ 9] calibration B4 0] BE Q 3H&
gtttk
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[197] SHH, 2 9] 12 231, 32 Al T & BT AA A & Bl &2 A9,
Az 94 FOEE Hu 5% 4ol Erfstdlct

[198]

[199] AE 42

[200] 1,600 RPM 2] 3LHFo] 7153 500 mL =17] 2] CSTR(continuous stirred tank
reactor) B} o] A2 Sef] whg 7)ol A5l AR 74 2 &
Aol 2R LS 60:409] TFHE TS 5, 743 Huf & w3l ¥,
HES- 715 A4 35 kg/cm29] N, = 33] purgeﬁ},ﬂ, H,% 33] purge 3ttt} o] W
A7 g FulE AR FA ) S E e F 5l skl 4.0 %%
Fo = Fstitt.

[201] HH-S-7] W] &5 5 230°C7HA] 52 A1 71 3, 1k-g- QM2 80bar 0. & 7|15} o]
T4 S-S AR Eot ekl B, A HEE ok kg e &
80bar= -7 Yall, FAE AEH o2 T3

[202] A7 A A EE] £ AE 128 Aol 19 AAlel 19 Wi upe
vl g S35

[203] U502 47 SA4E Sl w5 "I ARE ddsto], 27 v £F
FEEVIEORE 205FF%7 A EH RS A5 43 jEG A2 F g
WE S & FAmlEsk ik

[204] o] F 3AIZF A 02 Aegh A7 REZVIZ2EE £dE 9 Ul S w2 E
ZA4et7] A8, £dd &N BES Fetd], Sl w5 WS E EEetal, ol &
e 7] S £ FRE V| ELR 2055 %7t FAHES WY R
& FAmlEsk o

[205] = F 58 FUMIEe AL, F 15411 w ot vhg-& skt

[206]

[207] A7 A 204 Eo] £ &9 Hu w5 SA HHE AS52] &Y
Hhg7]eo) A8 o w2M, ZF I5AKH] vhg Fet A A o7 S FLRE
Alojste], a2 0 & vh-g-& s = 58 glskglnh

[208]

[200] [32]

T S| E5(THE%)

3h 6h 9h 12h 15h

A5l 2 4.1 3.8 4.2 4.0 4.3




F= A,

=l

sol 33

5

PCT/KR2022/003486
g

=

el 22k Al g

[s)

(DI WATER)

16
= A,
S UdFLS ALE

H

=

af

T4
bol 12 4%
ool &

[s)

g

=

=

el

WO 2022/220413

vy
) A . o
TN 1_Wr £ ™ T T -
T oA g o 1 X T X
I 5 W =5 =
h = H . . 8 w0 i (=)
T S S % 5 - = —
— © pun —_ ml — ‘IL—I ~ )Alg [ -
S e A w8 )
0 T M %o i Q 2] e ol - ol o
g =L w 8 o o o o o
- M Lt z:l o) =0 —_ i®
S < oN TGS S o e o i -
X ) i T =5 w G W
X = o Ao o < o o
T te=w T g o Y = N o
S MW KT g oF Tog BT gl P Nooom gy
oo TET —E ompiw wWx o 2 M ow g
pEF LT iR W R g RO TR

Mm K _Po G o Z AT wm Hr u% T oofr o= e A X
gR®T FH o9l g W =g B 1
TR T T XA =g b m g T 4o W ok
GumwmP pr BE=E o ggewE - 0 X ow ==
RTINS =i R Do AR o W Mo - =K I | A
N R ST g AR o m O g X g T E T =
RO R S I R i el R e G P M)
e e S N~ e S = el I S i = S N = SRl
oo A T i T b C X b OB WK G ab & yidp &
e T e ST e S e i S s S v
TR T RNT ST HRT ARNTTT NN T ERNRT 28T
%AW R R R R oF AR e T AT R L AR R AR AT %o A

= = = = 9 =

T T T T T T

i i i i i i

[7?
[7?
[7?
[7?
[7?
[7?

o} 8]

q.

Q_—rL

3|

[



PCT/KR2022/003486

17

WO 2022/220413

.
= o ) B =) ﬂ.ﬂl = ﬁ
= & % Mg o ¥
oo = oy Huo o T Mﬂﬂ Huo
7 =z B =P " =g
T e X = <~ M 2 i
A Njo ﬁv Wni & up GS W i
T Ry oo TE S dd
K- = o

o X = ™ o do < @ ™ =
Cogg® e LE & T
S 7 =
FET LI gy o AT
BB PN 2w @ £T
do A e A Wy o T ﬂ_

BN ok mmer w0
TEee e G s e pE
e NI L e
Par o m H oy o a s R M
ww s w il pPRT

O - ~ ! ——

o#o ﬁw M Mo o M j,_ — W ) WW _@. H;M B
) m__.OET _M_. aEMﬂMﬂoﬂo .,ﬂo%ﬂoﬂ_ﬂ%
o oy ! Q W T e == = = W o
BT x| WA A WA T
o o= g g X = Qo oy AF R
CatenTdwT oty ®
NN NN AR E R R RO T
RAFRN TR gd 50T I H AW



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2022/003486

A. CLASSIFICATION OF SUBJECT MATTER

GO1N 5/04(2006.01)i; GOIN 1/34(2006.01)i; CO8F 8/04(2006.01)i; CO8F 36/02(2006.01)i; GOIN 33/28(2006.01)i

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

B. FIELDS SEARCHED

GO1N 27/416(2006.01)

Minimum documentation searched (classification system followed by classification symbols)

GO1N 5/04(2006.01); BO1J 19/18(2006.01); BO1J 19/24(2006.01); BO1J 25/02(2006.01); BO1J 38/04(2006.01);
BO01J 38/10(2006.01); CO7C 29/141(2006.01); C10G 45/02(2006.01); C10G 45/04(2006.01); C10G 45/72(2006.01);

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: 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: <7*4~3}(hydrogenation), & vll(catalyst), Y] #!(nickel), “5 *=(concentration), A7

(cleaning)
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

JP 2003-027069 A (JAPAN ENERGY CORP.) 29 January 2003 (2003-01-29)

Y See paragraphs [0018]-[0023] and claims 1 and 7. 1-5,7

A 6.8
JP 2016-198691 A (IDEMITSU KOSAN CO., LTD.) 01 December 2016 (2016-12-01)

Y See paragraphs [0026]-[0028]. 1-5,7
KR 10-2012-0098584 A (VIRENT, INC.) 05 September 2012 (2012-09-05)

Y See claims 1 and 3. 1-5,7
KR 10-1081670 B1 (TOTAL PETROCHEMICALS RESEARCH FELUY) 09 November 2011
(2011-11-09)

A See claims 1 and 8. 1-8

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

«X” 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

> 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

23 June 2022

Date of mailing of the international search report

23 June 2022

Name and mailing address of the [SA/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 International application No.
PCT/KR2022/003486

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

JP 2005-181297 A (BAYER TECHNOLOGY SERVICES GMBH) 07 July 2005 (2005-07-07)
A See claims 1 and 2. 1-8

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



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2022/003486

Patent document

Publication date

Patent family member(s)

Publication date

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

JP 2003-027069 A 29 January 2003 JP 3789324 B2 21 June 2006

Ip 2016-198691 A 01 December 2016 None

KR 10-2012-0098584 A 05 September 2012 AU 2010-266308 Al 19 January 2012
BR PI1010126 A2 15 March 2016
CA 2766113 Al 06 January 2011
CN 102802795 A 28 November 2012
CcO 6491077 A2 31 July 2012
EP 2448675 A2 09 May 2012
IN 322DEN2012 A 08 May 2015
JP 2012-532012 A 13 December 2012
MX 2011013988 A 07 September 2012
us 2011-0009614 Al 13 January 2011
WO 2011-002912 A2 06 January 2011
WO 2011-002912 A3 24 March 2011
ZA 201200715 B 30 July 2014

KR 10-1081670  B1 09 November 2011 AT 359864 T 15 May 2007
CN 1917949 A 21 February 2007
DE 602005000922 T2 17 January 2008
DK 1660231 T3 13 August 2007
EA 010549 Bl 30 October 2008
EA 200601489 Al 27 February 2007
EP 1563902 Al 17 August 2005
EP 1660231 Al 31 May 2006
EP 1660231 Bl 18 April 2007
ES 2285686 T3 16 November 2007
JP 2007-525577 A 06 September 2007
JP 2012-001739 A 05 January 2012
JP 5074771 B2 14 November 2012
PT 1660231 E 12 June 2007
us 2008-003959% Al 14 February 2008
us 7906597 B2 15 March 2011
WO 2005-077522 Al 25 August 2005

JP 2005-181297 A 07 July 2005 DE 10350524 Al 09 June 2005
EP 1528393 Al 04 May 2005
us 2005-0103646 Al 19 May 2005

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




Z A Z AR I A =AU H 5
PCT/KR2022/003486
A. b o] £33t 71 EF(F A58 EF(IPC))
GO1IN 5/04(2006.01)i; GOIN 1/34(2006.01)i; CO8F 8/04(2006.01)i; CO8F 36/02(2006.01)i; GOIN 33/28(2006.01)i
B. ZALE o}
XA H AT HFAESE/HE 714D
GOI1IN 5/04(2006.01); BO1J 19/18(2006.01); BO1J 19/24(2006.01); BO1J 25/02(2006.01); BO1J 38/04(2006.01);

BO01J 38/10(2006.01); CO7C 29/141(2006.01); C10G 45/02(2006.01); C10G 45/04(2006.01); C10G 45/72(2006.01);

GO1N 27/416(2006.01)
FZAE 7] SOkl el H i o 9] d
S5 EHAGAekEH B g YA Sl ok R ALY H AEE Tl 7] A E IPC
ARSZAGNerFH B AR LT W ZALE H AT H o 7] A€ PC
A Aol o] &5 At H o] el o] 2 (H| o Bl W o] 9] i3] B 3 Aof(s St A )
eKOMPASS(E-3] 4 5 A A Al 28 & 7] 9 = 443} (hydrogenation), &=l (catalyst), Y 7 (nickel), -5 % (concentration),
A % (cleaning)
C. #d 4
Z}el| ar ] o143 9 o FAE IS A9 71A o A
JP 2003-027069 A (JAPAN ENERGY CORP.) 2003.01.29
Y w2t [0018]-[0023] B 4 TR 1,7 1-5,7
A 6.8
JP 2016-198691 A (IDEMITSU KOSAN CO., LTD.) 2016.12.01
Y =2 [0026]-[0028] 1-5,7
KR 10-2012-0098584 A (¥}°] I E o} 0] 1K ) 2012.09.05
Y A7%1,3 1-5,7
KR 10-1081670 Bl (E & 3| E 2 A m k2 2] A %] W F0])2011.11.09
A 4731, 8 1-8
JP 2005-181297 A (BAYER TECHNOLOGY SERVICES GMBH) 2005.07.07
A 474 1,2 1-8
(57 4ol ciAzel 71 A=o] gz, e Es|o] Phat MAE B4 S
* ol 8y el 5 yhe|mE:
‘AT 53 el gl Ao Holt ANHel M &5E2 e T FAFUY B $HY Fo TAR T AR FUH Y55
& eal X grow Wy e] 7|27k 5t etk o] 22 olals] $l9] <l
D7 B A ELe A E4de] dEsh |49 &4
B oAEdduy e SR £ S USSP HASAY e sug pde) g B AR EA shivos Hpd W)
o] o] TP HEU e 58 £ AR e R H A o] 9y A 0w B},
“Ir SN Fape] o) RS A7) sh Bal mi ThE ol R Edle] T N . = g
e L e et am e Y 51T B0l sl el sy £elo] shik ol 3] ee )
samd =T b Zghehe 492 3 2] FelRbel sl A e A9 A 2
€ e AR Aol gl Aoz B}
0" TF A, AR, A R Ve RS dFeta e B g dnel Gl Aos 2
P A o Foll AR ZAZVY o] glo] Bl gy & TALHSHATAA Hobu T
A AL AA SR A AR LA Wk
202243068234 (23.06.2022) 20223064239 (23.06.2022)
[SA/KRO] %3] & $H 54 2] A}
vl s 5353
(35208) HAF G A AT+ HALZ 189, 4% (BALE, 3 H uh g <
A AL
N2 W 5. +82-42-481-8578 A8 3. +82-42-481-5560

XA PCT/ISA/210 (- A 271 (2019 78)




TAZAR A ZAEZYHE
HEEHA A AR PCT/KR2022/003486
i z 7 e z 7

JP  2003-027069 A 2003/01/29 JP 3789324 B2 2006/06/21
IP  2016-198691 A 2016/12/01 SR

KR 10-2012-0098584 A 2012/09/05 AU 2010-266308 Al 2012/01/19

BR PI1010126 A2 2016/03/15

CA 2766113 Al 2011/01/06

CN 102802795 A 2012/11/28

CO 6491077 A2 2012/07/31

EP 2448675 A2 2012/05/09

IN 322DEN2012 A 2015/05/08

JP 2012-532012 A 2012/12/13

MX 2011013988 A 2012/09/07

US 2011-0009614 Al 2011/01/13

WO 2011-002912 A2 2011/01/06

WO 2011-002912 A3 2011/03/24

ZA 201200715 B 2014/07/30

KR 10-1081670 B1 2011/11/09 AT 359864 T 2007/05/15

CN 1917949 A 2007/02/21

DE 602005000922 T2 2008/01/17

DK 1660231 T3 2007/08/13

EA 010549 B1 2008/10/30

EA 200601489 Al 2007/02/27

EP 1563902 Al 2005/08/17

EP 1660231 Al 2006/05/31

EP 1660231 Bl 2007/04/18

ES 2285686 T3 2007/11/16

JP  2007-525577 A 2007/09/06

JP  2012-001739 A 2012/01/05

JP 5074771 B2 2012/11/14

PT 1660231 E 2007/06/12

US 2008-003959% Al 2008/02/14

US 7906597 B2 2011/03/15

WO 2005-077522 Al 2005/08/25

JP  2005-181297 A 2005/07/07 DE 10350524 Al 2005/06/09

EP 1528393 Al 2005/05/04

US 2005-0103646 Al 2005/05/19

A2 PCT/ISA210 (-8-5-3] F718-A]) (20194 79)




	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 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report

