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(57) Abstract: The present invention in particular relates to the field of waste gas treatment. Disclosed are a sulfur poisoning-resistant
catalyst for catalytic combustion, a preparation method therefor, and a use thereof. According to the preparation method for a sulfur
poisoning-resistant catalyst for catalytic combustion provided by the present invention, a specific secondary metal and a precious metal
are reduced and uniformly dispersed by employing a polyol reduction method, the two metals are loaded on a catalyst carrier by
employing wet impregnation, and the two metals may be mutually dependent and form an active interface. On the basis that a secondary
metal sulfate has higher thermal stability, a sulfide in an industrial organic waste gas more easily combines with the secondary metal,
and thus, in the sulfur poisoning-resistant catalyst for catalytic combustion prepared by the preparation method provided by the present
invention, the secondary metal may play a role in protecting the precious metal from sulfur poisoning. In addition, the secondary metal
may also provide certain catalytic activity and reduce the amount of the precious metal, and therefore, the preparation method provided
by the present invention may reduce the costs for the preparation of the catalyst for catalytic combustion.
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SRl 1| Pt Fe 1: 1 0.1 I: 3
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S 10 276 286
LA 11 223 231
S 12 167 171
SRt 13 202 215
SETtf 14 210 213
STt 15 223 229
XAl 1 178 197
XA 2 178 199
Xt el 3 284 301

AR ISR 1 PSR B PURR H E AR A AR, S 40— R R AL P
fEIEE]) 90% ALK IR N 193°C, AHELT — BRIBA BOR, ARG & ik
FERAR, BVEMERE S fraeid b RimE 200ppm B SIS E )G, 2L
FUBEALAT — I ARIA 3 90% P Af 3 (RITRL B H A ANAR, Ut B AL HL A D0 3 RO 970
ARkt

Kt 2-5 RARFFE A TG EN 02w M, HARHPEaES
BB AR R A R AR, ASERER] 1-5 RIEEETTLUE o, (L
FIRIRETEE RS Po 5L 2 0, Pt AT & B, fuRd
I T ARBERT EALF BIWIah A B MRy, (HAERRUAC B o, ity 1-5 Pt
AT AL TEVERESE Pt & SRR K S e, i S AR 5t )
5% ROV E 2 VAR R AIER] (0.428-2.3) « 1 I, LTI
H 7B RS S Uk e 1k RE

11



10

15

20

25

WO 2024/174698 PCT/CN2023/139922

SEHEH] 6-9 SO T S B 1| TR S8 B e mon R, Wl R
EFRSERRILT Pt-Fe XL AL TERE R, R IL Rl AR A 12 e

S 10-12 %7 Sefs] | s S e, RS BRI, U5
JE 5% e E R EE AR, AT AL R R ORIRBR T MR B CGRIUN
Too 21D » (AT E TR 7 1 R E = B 1wt AL R
REFURBA TN B, ARG A A iR

S 13-15 28 7 Syl 1 i AT SRR BB R B A T B TT R SR TR
PIE . BERERE TR R I RIER 1. (2~3) I, fifk
FET Too FEAR, BeHIMEAGTIRIMALIE R iy, XA PUABRR AT I EER AR TE
KIS

SECBI 1 AR — Pt R o0 » SR AL —Flt s I8 — 1 P il % AR (AL 77,
TEZMEA I Pt AP 2 ELE el 1 P, DRI 0T a6 A vs 1
AR, AL T R MRIEF) 90% AR B LESEHif] 1 B9 LMK 15°C, B}
ELt 1 A AL TE IR AL AL TR S, AL AR — F A B A IR 21 90% e A 2 (1T L H 1
T4320°C, MEALTEERIE N B, Ui i feim A R Seis] | i ptag e,
RIS %o B 1 R AR PR 7 A SE R, AT AR R N D N

P 1 ORSERtEEY 1 ANRT RG] 1 R BRAG IR S AT T L £, T DUTE HY St
191 1 AP (R0 ) O TE AL AR — I ATE B 90% 3 AL 1) Too I 4 188°C,
TR EEB 1 AT 0 mi i 2D Too THIE N 297°C, RIFETR H B AL g SEREH] 1
EEXTEEB 1 RIARACTE L, BRI A A I S i) 1 AR LUR X el 1 AL AT
BFHIpUmRiEfe, KR AR A AR T B R B B

AR, AR B IR SE R A2 i 2 U AR B AR 2R, i Il
FERTA A ST ATRRE « X1 7 e S B BOR N Bk U, A 1
Ry b n] DA e A R R AR B B IX LIS R IR i AT 1 56 i
TP LTI NAE AT BORS AR SR N 22 YT AR B AE g 2 i &8 ] 2 e e ik
S, BINAS E AR I BCRESR AR 2

12



10

15

20

25

WO 2024/174698 PCT/CN2023/139922

A B R H
L — Rl s R R R AT I  48 T v, HORr ke T, BABdE

ARk

SIS B S B S ET KT, B35 EERNE €8
ERVE L

S2 K E CHEMEIR el I N2 £ JeEdr, IR ) 2 ol thoin N Bt e e Eh v
WA ER 4 J@ Sh v Wb AT O, 9B IRBUEW, Pk o & @ h sl b i 51 4
TR SRS B ERE PR S EITR YR E N (0.1~9) ¢ 1:

S3 ¥ IR S2 PRSI IREIA WL . TSI R SHHLE AR RE, 5
SR E e A TR B B B, R, B EIPUR bR

ATk — & @i (E i Cu. Zn. Co. Fe #hH[f—Fhak £ hh,

IR AL B AR A BRI R T

2. WIRCRIEESR 1 BTk g o 2 AR AR At 6 v, AR AEAE
T, Fridfte BT E ML E Pt. PAd. Ru. Rh. Au ghtf—FhER £ .

3.0 WIBCRIEESR 1 BTk g o B AR AR Bt 6 v, AR AR
T ATAB R S2 A Bt R VAT S R e R BN S T R shva
BoEEITEIR IR N (0.428~23) ¢ 1.

4. WIBCRIEESR 1 BTy b AR AR il 4 7, HURFIERE
T PR ER S3 A TR T R LR AT R e R 5 TSI
FEEN 0.1wWt%~1wit%.

5. WIBCRIZEESR 1 BTk g o B AR R AR AR A Rl 6 v, AR E AR
T kA ER S3 AR B A T TR BRI RN E L N 1. (2-3),

6. WIRCRIESR 5 Frkfuim o 2 AR AR Al 6 v, AR e
T AT PR S3 BRI Y 200~500C .

7. MhEUR SRR, HARIEAE T, PR U B A AL AR A AT
HBURIE R 1~6 FTR A0 b 2 1 1 A MR K% A A0 04 ) T 2 4 A5 31

8. —MBURIER 7 Pk Bl o B B AL MR e AR A 700 1 A< Ak 280 77 T ) 2
H

9. WIRCRIESR 8 Frkfuim i B AL AR F A ALTRIE IR SR 3 7 T R A

13



WO 2024/174698 PCT/CN2023/139922

KT, RO SR A PUR S
10. ABCREESR 9 Frak i e AR AL A I AL 7R PR R AR B T T O N A
HAEFEAE T, TS mA) T A UL S SO, IR 1~200ppm.

14



WO 2024/174698 PCT/CN2023/139922

100

%0 . ——S Y51 1
—=—%t Eb il

B FRFEMER (%)

8 100 120 140 160 180 200 220
BE (C)

K1

11



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2023/139922

A. CLASSIFICATION OF SUBJECT MATTER

B01J23/89(2006.01)i; B01J23/60(2006.01)i; F23G7/07(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)

BO01123/-; F23G7/-

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)

CNTXT, ENTXT, ENTXTC, VEN, B 22K, BAIDU SCHOLAR, CNKI, WEB OF SCIENCE: 7 KA, 1, 1L Bh068, (1L
M, BZ&RE, ZI0E, TR A2, &8, Ui, X, S8R A, TiThE, v 2 K%, 2R, B, W, 7, 2 T,
FEE, 7, L, £, BB BN, 2, Au, Co, cobalt, copper, Cu, Fe, gold, iron, MgAI204, palladium, pd, Pd, platinum,
Pt, Rh, rhodium, Ru, ruthenium, zinc, Zn, magnesium aluminate spinel, catalytic oxidation, catalytical degradation, magnesia-
alumina spinel, MA spinel, catalytic combustion, catalyze oxidation, PVP

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 116139880 A (GUANGDONG UNIVERSITY OF TECHNOLOGY et al.) 23 May 2023 1-10
(2023-05-23)
entire document
A CN 113649025 A (SOUTHWEST PETROLEUM UNIVERSITY) 16 November 2021 1-10
(2021-11-16)
description, paragraphs 6-12
A CN 105214687 A (SHANGHAI NATIONAL ENGINEERING RESEARCH CENTER FOR 1-10
NANOTECHNOLOGY CO., LTD.) 06 January 2016 (2016-01-06)
entire document
A CN 108126710 A (HEBEI RISUN COKING CO., LTD.) 08 June 2018 (2018-06-08) 1-10
entire document

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

*  Special categories of cited documents: «1> later document published after the international filing date or priority

the priority date claimed

«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 the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than

Date of the actual completion of the international search

07 February 2024

Date of mailing of the international search report

06 March 2024

Name and mailing address of the [SA/CN

China National Intellectual Property Administration (ISA/
CN)

China No. 6, Xitucheng Road, Jimenqiao, Haidian District,
Beijing 100088

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2023/139922

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

CN 108816246 A (DONGFENG COMMERCIAL VEHICLE CO., LTD.) 16 November 2018
(2018-11-16)
entire document

CN 108940306 A (GUANGDONG UNIVERSITY OF TECHNOLOGY) 07 December 2018
(2018-12-07)
entire document

CN 110327938 A (SUZHOU CATALYTIC ENERGY PROTECTION ENERGY CO., LTD.)
15 October 2019 (2019-10-15)
entire document

CN 114984942 A (ZIKE EQUIPMENT CO., LTD. et al.) 02 September 2022 (2022-09-02)
entire document

CN 115624973 A (718TH RESEARCH INSTITUTE OF CHINA SHIPBUILDING
INDUSTRY CORPORATION) 20 January 2023 (2023-01-20)
entire document

JP 85586531 A (TOYODA CHUO KENKYUSHO K. K.) 30 June 1980 (1980-06-30)
entire document

WO 2018150284 A1 (SHANGHAI ADVANCED RESEARCH INSTITUTE, CHINESE
ACADEMY OF SCIENCES) 23 August 2018 (2018-08-23)
entire document

BX1R % (GENG, Jun et al.). EABRSBAL FITTIR A AT S (Research Progress in the
Sulfur Resistance of Catalytic Combustion Catalysts)”
BB FZ IR (Journal of Fuel Chemistry and Technology),
Vol. 50, No. 5, 07 December 2021 (2021-12-07), 564-575
ISSN: 2097-213X,
section 1

Bernard Beguin et al. "Combustion of methane over supported palladium-copper bimetallic
catalysts"”

Reaction Kinetics and Catalysis Letters,

Vol. 59, No. 2, 30 November 1996 (1996-11-30), 253-262

ISSN: 1878-5190,

experiment part

Form PCT/ISA/210 (second sheet) (July 2022)




INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members

PCT/CN2023/139922
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 116139880 A 23 May 2023 None

N 113649025 A 16November202l  Nowe
oN 105214687 A 06Jamuary206  Nowe
oN 108126710 A 08June208  Nome
oN 108816246 A 16November2018  CN 108816246 B 08 May 2020
oN 108040306 A 07 December2018  CN 108940306 B 12 February 2021
N 110327938 A 150ctober2019  CN 110327938 B 13May2022
oN 114984042 A 02September2022  CN 114984942 B 14 April 2023
oN 115624973 A 20Jamuary2023  Nome
T JP s5586531 A 30June 1980 ws 5737377 B2 00 August 1982
WO 2018150284 Al 23August2018  CN 108452797 A 28 August 2018

CN 108452797 B 05 January 2021

Form PCT/ISA/210 (patent family annex) (July 2022)



Elbrfe = RS EfrriES

PCT/CN2023/139922

A FRETE

B01J23/89(2006.01)1; B01J23/60(2006.01)i; F23G7/07(2006.01)1

WRRERR LR 0 2apC) 235 FIRHR R E R o JEFapCpyfp -2

B. R

BO1J23/—-; F23G7/-

R 1R ISR SO PRI 2E R A 26 5)

SRR R AU AR i AR B SCERA SO 3% Sk

catalyze oxidation,PVP

Bl s 2 A AR R R R R, ANEERT Bt aR (CanfERT ) )

CNTXT,ENTXT,ENTXTC,VEN, HE¥K, CNKI, WEB OF SCIENCE:Z KA $A, ke L Eib. 58 — 4B, 270
BT AR TR 2E o B, i, 2= R B B AR S T T, B B R, 2 AR, Bk B B, 08 P R 0847 4, i, R LA I s
Y8R, 5, Au,Co,cobalt,copper,Cu,Fe,gold,iron, Mg Al204, palladium,pd, Pd, platinum, Pt R h,rhodium,Ru,ruthenium,zine, Zn,
magnesium aluminate spinel,catalytic oxidation,catalytical degradation,magnesia—alumina spinel, MA spinel,catalytic combustion,

C. I
Egilly SIASCHE, E, FEEAAESCBE ARFCHIAR ok
PX CN 116139880 A (7 & LIk 55) 202345 A23H (2023 - 05 - 23) 1-10
_______________ s R
A CN 113649025 A (FHEE A TS 20214E11 H16 H (2021 - 11 - 16) 1-10
WA EE6—12F%
A CN 105214687 A ( FIEAPKHEAR RN AER TIEFFTHR OB RAED 2016451 A6H 1-10
(2016 - 01 - 06)
_______________ s R
A CN 108126710 A GFIALJEFH AN ETRAYED 201846 H8H (2018 - 06 - 08) 1-10
_______________ s S
A CN 108816246 A ERAE HEERATD 2018511 H16H (2018 - 11 - 16) 1-10
_______________ s R
A CN 108940306 A (7R LA RZ) 2018 F12 A7H (2018 - 12 - 07) 1-10
554

HEZS e = I

TR E R

SRS IR AL

* 3 r EREARMAAT A A, S P AR, (2 TR
‘A" IHMEBHEERE T T IV BRI RS A 3 5 M T f S \

“p BB ATE RS B RER X7 PRI B, WERRRPHATR
g TERRRA A H0 4 a2 ATt 4 i e ) “V’%%#%%X# Spnng guEsEvEas
“L" ATRER R AT BRI B R SRR, SO A — ) SO s Z el
- E%ﬁ§ﬁ5%m&%@%@%ﬁﬁﬁ%ﬂ%&xﬁ(@aw St PRERER A Sl i 2R,
07 WRAOKATE, (A, RASHATRATFHH ta FIBRE RIS

“p* A H AP B A (BAR T AR Bk B (S F S
(PRt 28 5K 7w H [ i Z R 2y H

20244 F2 H7H 202443 Ho H

ISA/CNFIFMAHR 2T ikt ZAE R

o IR —

R EH LTV E D A 1P LB 6 5 100088 .

HIES ) (+86) 028—62968315

PCT/ISA/210 F2(3E2T) (20224E7 F)




Elbrfe = RS EfrriES

PCT/CN2023/139922
C. I
Egilly SIASCHE, E, FEEAAESCBE AHFHIAR ZR
A CN 110327938 A (3N FZREIAMRREIRAFR A ED) 20194E10 A15H (2019 - 10 - 15) 1-10
554
A CN 114984942 A (ERPEE IS AR T ) 202249 H2H (2022 - 09 - 02) 1-10
P
F L
A CN 115624973 A (BEFARE TEEIA RIS £—/ 5T 202341 A20H (2023 - 01 - 1-10
20)
554
A JP 85586531 A (TOYODA CHUO KENKYUSHO KK) 19804E6 H30H (1980 - 06 - 30) 1-10
554
A WO 2018150284 A1 (SHANGHAI ADVANCED RES INST CHINESE ACAD) 20184E8 F 1-10
23H (2018 - 08 - 23)
554
A Bk & " Rse e (A bR R S R 1-10
CIRHb AR ) | 88550%, 2851, 20214F12 A7H (2021 - 12 - 07), 564575
ISSN: 2097-213X,
=N ]
A Bernard Beguin 2. "Combustion of methane over supported palladium—copper bimetallic ca— 1-10
talysts"
{ Reaction Kinetics and Catalysis Letters ) ,
2594, 28], 199611 A30H (1996 - 11 - 30), 253-262
ISSN: 1878-5190,
SIS Ay

PCT/ISA/210 F2(3E2T) (20224E7 A)




[Elprt = e EEEE
FTEREEMEIEE

PCT/CN2023/139922

o3I PRI P ha AR P
S 116139880 A 2003SARH .
N 113649025 A 202UFLLAI6H L
N lo521hes7 A - 006FLA6H L
N 108126710 A - 0186 L
N 108816246 A 2018TALAI6H  CN 108816246 B 20208578
N 108940306 A 2018fF127H CN____losasee B - 2021525120
N 110527938 A 2019%FA0FISH  CN 110327938 B 20225 F13H
N i N, S 202299 H2H CN s B 20234 F14H
N 15624973 A 203F1A2H L
L $5586531 A 1980FF6F3OH  JBS 5737 Bz | 1982fF8F9H

WO 2018150284 Al 20187E8 H23H CN 108452797 A 20184F8 H28H

CN 108452797 B 20214E1 A5H

PCT/ISA/210 ZR(RIETRIMIE) (202257 A)



	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 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - wo-search-report
	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

