wo 2012/093853 A3 [N NDF O RO A0 R

) 53 EY 5‘-94‘\"11 3o FAE FAEd

19) AAA HALA7 T+ >
LR RAE é KOO OO OO |”1""”|M" A0 AU R
; 10) TAFNAZ
43) FAFAY é
20129 79 12 9 (12.07.2012) Wﬁ) PCT WO 2012/093853 A3
(51) FAENEF- 2v}-S- 603 %5 1101 5, 410-791 Gyeonggi-do (KR). H %4
BO1J 20/22 (2006.01) BO1D 53/62 (2006.01) 4 (CHOI, Young-Seop) [KR/KR]; A &EE A 53X
CO7C 219/06 (2006.01)  BOLD 53/14 (2006.01) T e 671 45 Ao}l E 202 F 709 5, 150-770

eay)
(22)
(25)
(26)
(30)

1

(72)
(73)

ZAESANE. PCT/KR2012/000088
TAELY: 20129 19 49 ©04.01.2012) 7
449 B0 1)
F7]: =t
SHAAR.

10-2011-0000626 2011 &1 1 ¥ 4 < (04.01.2011) KR
92 (US =(B) A9 e BE A A=l ulsled): A

et 48F Y G (UNIVERSITY-INDUSTRY CO-
OPERATION GROUP OF KYUNG HEE UNIVER-

SITY) [KR/KR], A7 = 83814 71 &

MHAE 1743

o8k A B 20, 446-701 Gyeonggi-do (KR).

g |
dgdzp &Y (US ol 3
Sik) [KR/KR]; A& 58 A]
130-082 Seoul (KR). 7
[KR/KR]; A€ E5H A =

st
=
o

ol 4

E 109 & 702 3., 139-924 Seoul (KR).

o]). AFA (KIM, Hoon
i o] F 2§ 264-465,
(CHEONG, Minserk)
AT FA 15 AT 3 2ol

(84)

AdATF aMm,

Jinkyu) [KR/KR]; A1 &5 HA| A&7 W5 Hxlotgt
E 114 & 1602 3, 133-777 Seoul (KR). F4 & (HONG,
Sung Yun) [KR/KR]; 4 7] %= T %A A s ZFF5 <

A
]

1=

A F (YU, SuMi); A&5EA AT
& 601-18 24 W 5%, 135080 Seoul (KR).
B =1e}

ART (=9 TA7F glE 3, /e BE T F
Tl dEle B3 E 95H9): AR, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KZ, LA,
LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD, SE, SG,
SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ARST (=] A7) (e &, BE FH
AU Ay BHEE §359): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, UG,
M, ZW), F-E Ao} (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), # 9 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR),

ol

pal

(oS & A

%]

(54) Title: NONAQUEOUS CARBON DIOXIDE ABSORBER CONTAINING SECONDARY ALKANOLAMINE AND DIOL IN
WHICH STERICAL HINDRANCE IS INTRODUCED

(G4) B8 P AXMToIF TAE 2 F LZtSotein CjE2S

Isothermal oven

SHohE HlS| Ol MEIEIS 4K
(57) Abstract: The present invention
relates to a nonaqueous carbon dioxide ab-
sorber containing secondary alkanolamine
and diol in which sterical hindrance is in-

&

—V6
) troduced. The carbon dioxide absorber ac-
= cording to the invention exhibits an excel-
lent absorption force and a fast absorption
rate as compared with an absorber based on
Y2 a conventional alkanolamine-based solu-
7\ Vacuum tion. In addition, an absorber regeneration
7] temperature is remarkably lowered as com-
V1 pared with a conventional absorber. There-

fore, the entire energy consumption re-
quired for an absorption step is largely re-
duced and the contamination of recovered
CO; caused by moisture and absorber vapor
is prevented.

T

1y
ol
ins
N
o

[*3
_

2
g,

N
o, —~

¢

2

1
—

-

oo & rlo
Jro
2y
é ﬂJIO

éﬁ Ul
I ¢
o M B~
2
T
oo o
12 P

]
-

o2

X,

18N ey O

%
}-ﬂém
il
Lz
Elo‘nﬂ]g
Az o
e
2 o
—|—4E01|
§$Wm

2 N oy Bpm 2 o rjrpe

o o
> 1

ok
i
o

=
=

27 4

N
—_

4
M
52

Q
&



WO 2012/093853 A3 WAL 00 TN 00O O

OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW. ML, _  mowme) wg 7]8 w2 A9 27 ol r], WA=
MR, NE, SN, T, TG) Aot 4g ol woke] ME T (T
7 48.2(h))
—  TAZALEIA R} A (2 F A 21 Z(3)) 88) ZAZAIRIAN FAL: 201243 949 274




INTERNATIONAL SEARCH REPORT International app}j(;gajr(m No.
PCT/KR2012/000088

A, CLASSIFICATION OF SUBJECT MATTER
BO01J 20/22(2006.01)i, CO7C 219/06(2006.01)i, BOID 53/62(2006.01)i, BO1D 53/14(2006.01)i

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

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

B01J 20/22; BO1D 53/02; CO1B 31/20; CO7C 29/147; BO1D 53/14

Documentation searched other than munimum 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 scarch (narme of data base and, where practicable, search terms nsed)

eKOMPASS (KIPO internal) & Keywords: secondary alkanolamine, diol, carbon dioxide, absorption, deaeration

C. DOCUMENTS CONSIDERED T BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 6270739 B1 (SCOTT DONALD BARNICKI et al.) 07 August 2001 1-10

See abstract, claims 1-3

A US 2008-0293976 A1 (GEORGE A. OLAH et al.) 27 November 2008 1-10
See abstract, claims 1, 4, 8-9

A US 2007-0148069 A1 (SHRIKAR CHAKRAVARTI et al.) 28 June 2007 1-10
See abstract, claims 1-4

A US 6436174 B1 (CHRISTOPH GROSSMANN et al.) 20 August 2002 1-10
See abstract, claim 1

D Further documents are listed in the continunation of Box C. See patent family anuex.
&

Special categoriss of cited documents: ST ater de

ument published after the mte

ional filing date or prionity

“A”  document defining the general state of the avt which is not cousidered date and not in conthict with the application but cited o understand
0 be of particular relevance the prmeiple or theory underlying the invention

“E”  earlier application or patent but published on ov after the international  “X”  document of particular relevance; the claimed invention cannot be
filing date cons < not be constdered to involve an inventive

o1 v : . : L - N il D stens when the dooament 18 aken glone
17 document which may throw doubts on prierity claim(s) or which is step when the document 18 iaken alone
cited to establish the publication date of another citation or other oy

it of particular relevance; the claimed invention cannot be
ed o mvolve an wve (] when the docum i3
ined with one or maore ofh ¥ uments, such combination

special reason {as specified)

“0F  document referring o an oral disclosure, use, exhibition or other such do
means being obvicus to a person skilled n the art

“P” document published prior io the international filing date but later than  «g»
the priontty date claimed

document member of the same patent family

Drate of the actual completion of the international search Date of mailing of the international scarch report
31 JULY 2012 (31.07.2012) 31 JULY 2012 (31.07.2012)
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Daejeon 302-701,
Republic of Korea

Facsirnile No. 82-42-472-7140 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

. . o Intemational applicaton No.
Information on patent family members

PCT/KR2012/000088
Patent document Publication Patent family Publication
cited in search report date member date
US 6270739 B1 07.08.2001 AT 278682 T 15.10.2004
CN 1436181 AC 13.08.2003
DE 60106243 D1 11.11.2004
DE 60106243 T2 24.02.2005
EP 1289973 A1 12.03.2003
EP 1289973 B1 06.10.2004
WO 01-98285 A1 27.12.2001
US 2008-0293976 A1 27.11.2008 AU 2007-284228 A1 21.02.2008
AU 2007-284228 B2 24.03.2011
CA 2659490 A1 21.02.2008
CN 101500704 A 05.08.2008
EP 2054151 A1 06.05.2008
JP 2010-500168 A 07.01.2010
JP 2010-500168 T 07.01.2010
JP 2012-055886 A 22.03.2012
KR 10-2009-0069271 A 30.06.2008
US 7795175 B2 14.09.2010
WO 2008-021700 A1 21.02.2008
US 2007-0148069 A1 28.06.2007 BR P10620441 A2 16.11.2011
CA 2634256 A1 05.07.2007
CN 101384333 A 11.03.2008
CN 101384333 B 23.11.2011
EP 1873630 A1 01.10.2008
JP 2009-521313 A 04.06.2008
JP 2009-521313 T 04.06.2008
KR 10-2008-0091154 A 09.10.2008
MX 2008008168 A 04.03.2008
NO 20082995 A 04.09.2008
WO 2007-075399 A1 05.07.2007
US 6436174 B1 20.08.2002 AT 245469 T 15.08.2003
AU 1998-47764 A1 17.01.2000
AU 1999-47764 B2 23.01.2003
BR 9911708 A 20.03.2001
CA 2336043 A1 06.01.2000
CA 2336043 C 05.05.2008
CN 1136031 CO 28.01.2004
CN 1307498 AQ 08.08.2001
DE 19828977 A1 30.12.1988
EG 22272 A 31.12.2002
EP 1081796 A1 18.04.2001
EP 1091796 B1 23.07.2003
D 29380 A 30.08.2001
JP 2002-519171 A 02.07.2002
JP 2002-519171 T 02.07.2002
JP 4705241 B2 22.06.2011
KR 10-0572286 B 19.04.2006

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}




INTERNATIONAL SEARCH REPORT
information on patent family members

Intemational applicaton No.

PCT/KR2012/000088
Patent document Publication Patent family Publication
cited in search report date member date
RU 2227060 C2 20.04.2004
WO 00-00271 A1 06.01.2000

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}




SAZEHE

Al 2 AR R SLA PCT/KR2012/000088
A. g o] &8l 7B H (T A B FH(IPC))

B01J 20/22(2006.01)i, CO7C 219/06(2006.01)i, BO1D 53/62(2006.01)i, BO1D 53/14(2006.01)i

B vbd ol
AP AR EAGEAE N ERE /1A
BO1J 20/22, BOlD 53/02; CO1B 31/20; CO7C 29/147; BO1D 53/14

ZAH )% ool Zate Hawd o] 99 2
FESEAGANTR D S5 G AT 2A1E HLE @R 7)A€ IPC
YRESHGAINFH D ARFAL SN TR 2410 H 22 @@ 7)A€ IPC

S Al o1 A3 dolel o] el olelo) =] 3 2 dajelagats )
eKOMPASS('E—a Y A2y & 719 B 25 ERbsold, OE, o]k s g A, S, 27

c. #EEA
7l atef SEdY 2 Bd PGNP E A9 1A we QT
A US 6270739 B1 (SCOTT DONALD BARNICKI et al.) 2001.08.07 1-10
2, A7 18 H=
A US 2008-0293976 A1l (GEORGE A. OLAH et al.) 2008.11.27 1-10
a9k, A7 1, 4, 89 F=x
A US 2007-0148069 Al (SHRIKAR CHAKRAVARTI et al.) 2007.06.28 1-10
2, A7 14 H=x
A US 6436174 B1 (CHRISTOPH GROSSMANN et al.) 2002.08.20 1-10
2ok, ATE 1 B2
F7} 20 c(AI%)el 7 AH o] Yt Xl ds=sd e wxe Fxaai e
* oEE E9e B e } 3 } _
& o] 518 J}e)are] T ZAZLY E= 94Y 5o 9 BA o 297 4581
A B3 BRo] Yl Ao Hol= AWHel V4R S Ao Bl BOM BB VIRTFHE ARy ol& s olsE] A 289
»” =0]0 Eioo_}i%o‘_(’% Z9]Q _ - .
PSRRI TR I EAREEOT o s e g 2w B Aoz 370 wEe 2
h T EE R e gl ow B
L 47 F30 )RS A7) 5 BE B 02 AFRAY FAL i e e sy < )
FRLTUL AR AP O TEAEEIASAY o mwa ue 9 pa 99 2ol sht o9 e B
ZFEE A2 1 230 FAAIA AR A5 A7 E 2
0" TF WAL AME, AA] EE ) F0E AT Qs B sARAge] gl Ao w .
& BAD U5 FH S B

=A|zAbe] A 5 |
2012 074 319 (31.07.2012) 2012 072 31¥ (31.07.2012)

S T
o 5517
(302-701) W A GG A] A7 HALE 189, o]d gk
A, AE g A A
T A oA 5 82-42-481-5560

ﬂAMiSMMﬁhM
244 PCT/ISA/210 (7 WA 8-%]) (20094 79)




SAEEE

e ER R
5B 5ol ek A PCT/KR2012/000088

jgﬁf—%ﬁﬂ 8l 371 552 A%

US 6270739 B1 2001.08.07 AT 278682 T 2004.10.15
CN 1436181 AO 2003.08.13
DE 60106243 D1 2004 . 11. 11
DE 60106243 T2 2005.02.24
EP 1289973 A1 2003.03.12
EP 1289973 B1 2004 .10.06
WO 01-98285 A1 2001.12.27

US 2008-0293976 Al 2008.11.27 AU 2007-284228 A1 2008.02.21
AU 2007-284228 B2 2011.03.24
CA 2659490 A1 2008.02.21
CN 101500704 A 2009.08.05
EP 2054151 A1 2009.05.06
JP 2010-500168 A 2010.01.07
JP 2010-500168 T 2010.01.07
JP 2012-055886 A 2012.03.22
KR 10-2009-0069271 A 2009.06.30
US 7795175 B2 2010.09. 14
WO 2008-021700 A1 2008.02.21

US 2007-0148069 A1 2007.06.28 BR P10620441 A2 2011.11.16
CA 2634256 A1 2007.07.05
CN 101384333 A 2009.03. 11
CN 101384333 B 2011.11.23
EP 1973630 A1 2008.10.01
JP 2009-521313 A 2009.06.04
JP 2009-521313 T 2009.06.04
KR 10-2008-0091154 A 2008.10.09
MX 2008008168 A 2009.03.04
NO 20082995 A 2008.09.04
WO 2007-075399 A1 2007.07.05

US 6436174 B1 2002.08.20 AT 245469 T 2003.08.15
AU 1999-47764 A1 2000.01.17
AU 1999-47764 B2 2003.01.23
BR 9911708 A 2001.03.20
CA 2336043 A1 2000.01.06
CA 2336043 C 2009.05.05
CN 1136031 CO 2004.01.28
CN 1307498 AO 2001.08.08
DE 19828977 A1 1999. 12.30
EG 22272 A 2002.12.31
EP 1091796 A1 2001.04.18
EP 1091796 B1 2003.07.23
|ID 29380 A 2001.08.30
JP 2002-519171 A 2002.07.02
JP 2002-519171 T 2002.07.02
JP 4705241 B2 2011.06.22
KR 10-0572286 B1 2006.04.19

214 PCTASA/210 (N-5-5-3 F718-A)) (20091 79)




SAEEE

PCT/KR2012/000088

=
oo
Jm
b
Shl
)

ol
=
e

RU 2227060 C2
WO 00-00271 A1

2004.04.20
2000.01.06

214 PCT/ISA/210 (HH

=3 2 712-2]) (20094 7Y)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - wo-search-report
	Page 4 - wo-search-report
	Page 5 - wo-search-report
	Page 6 - wo-search-report
	Page 7 - wo-search-report
	Page 8 - wo-search-report

