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(57) Abstract: Disclosed is a method for preparing a silicon carbide-based porous ceramic by using a silicon oxide-based solid waste,
comprising: first, pretreating the silicon oxide-based solid waste to remove impurities; then, incorporating a reducing agent according
to ratios of components in the silicon oxide-based solid waste; then, taking the pretreated silicon oxide-based solid waste as a raw
material, adding a binding agent and a pore forming agent thereto, and thoroughly mixing the resulting material; and finally, subjecting
the material to dry press forming and drying, followed by sintering at a high temperature in a protective atmosphere to obtain the silicon
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carbide-based porous ceramic. The method achieves high value-added use of the silicon oxide-based solid waste, reduces environmental
contamination caused by the same, and facilitates a reduction in production costs. The method is also simple and easy to implement,
and is suitable for industrialized production.

(57) FEZE: — b ) P A Ao Tk 6 I 4 I 5 00 o % Bk PL R S 2 FLFR R U7 V. R, R UM R R [ 4 IR 5
Pt AT AR B, R Eae i, K, REERAAEERER AR FWH B AR A Ra, DTS I
SRR SRR S YO0 REL AR N S &AL, K ENR S &R, T ISR TR, ERPTR
ST i oE 4 A5 R A R 2 FLI R, 1% U7 VR SR I 1 AR P T R [ R R S B B (B R, s k)
MR T T, AR TR A, M HAZIERAER R 51T, T Tk,



WO 2020/057093 PCT/CN2019/080543

A SRR B & R A D AR S LR T A

BRI

R E T IR RS RS M K Z LB BRI £ B AR, 9 RN A AR A T R [
TR S 0 4% AL R E R 22 FLIR 1 ik
BREAR:

b5 R B AS W D R S 2 SR R R, AR A2 3 TR B, A
iy, TAbAEF AP AR ARFTFYEH SRR L, DA™ BRI AIREE V5 5
PRI, A SRR A = i R 7 A R R TR, AR RN X IR A R R AR U

HIRI, MR R R, W RFER R R H RS, PEA T E
L JFORDRG 1A SE TN SRR A I R B8 . Dk, SRR AR, Y B e SR 2 B e Ml T
BFFE7 ) o

Horp, B2 AR, ATRUNAH T 2MaE, . mé. AL, HBE BB, L
AT RE AR LR S B R AR M IOkl B AT DL AR R AR, 4 Hh s 1 B e
WrEFEZ AL R, ORI RS, iR 20RO B A ek FE LR A P 724, e 1 LT o P -
i G BE 1 il J

FAT, At 2 LR B B 45 U7 VE TSR RORLHER PSR . BRI TR AT AL
AERIESE, AEF ISR SR A iy ELBR 0 5 AR, TS I3 FLARNE A AT R i — kB,
Tl HAILEW ZHE . TBIRE IR 2 AL 5 .

RANE:

AW B A 0 IR LRI BORAAAE AL, SR Y AU R R [ AR P S ) & B A
R AL I TV e 1%V SR T AR R [ AR SR A e AR A R s g HLRCE R
BGAT, (BT T =2 5

R S A Pl ] A R 5 0 ol 45 B AL R I 2 AL B Y i, $5 LU B BT

S| R

P EACREEL [ 0K IR A 28 iR S i el i AL T, R A R

A2 TR

(1) #ZBCEL, REREVEL: CJRGR: RhZE7): & FL7=100:(5~60):(5~40):(5~60), FHkHER
HHL), RERIRSWEL

) FREWRT A, TR,



WO 2020/057093 PCT/CN2019/080543

AR 3. miEbEE,

KRG WRVE T R bedi i, TRIPVRGUN R IR — e IR, IR g
ZALBREE, IR BRALRE L 2 FLBR AT A R M RE IR

PP RR 1, PR AR R B S AR A . AT A Bk A R BB e K
A LA, RSN Si0, AT ALOs.

B HEIR 1 rh, 1B W il I A B T 25 SR S A ek 25 [ A B 3740 T O 2 7

FUREEER 19, Bk BEek  E TR ORI AR T I I AG U L 220 . T g, Tk
AR SRR 2 T i —

FrARRERR 1, BT e e i B 72 . RATIA BN A AR 2R, B K4 200
Hifie, wIfdesvel

PR BB 20, iR BaE e Fasoky AR 2R . D SO BGE MR T B — R S il

BB B 200, i i3 JE 0 H & vl T A RE BRI AR R S Si0, 553 JR) i 7
FEE (1) 5%~20%.

BB 200, Bk PR SR 3 ARl . M. /K BB — S i —
G E 2L

PR RERR 200, FrR K& FLAVERT . A 0 BRIR AR B Tl — R a2 i

B RE IR 2()Fh, BTk P BNR 4 % 9 REEREEHL, HFE Y 200~600 rmin™, 24T
A 1~10 he

PR PR 22, PR B A s 75 2 50~300 MPa, R A] 4 3~5 min.

PR IR 22, PR BB E R TR Y 120 °C, TR R 12~24 h, TR
o AT AR B TR A

PR PR 3 th, BTk RN S 2l Ar <.

BB 3, =ik be g B4 ml I AUR AR B . B B S iR R
% i 75 K — A

BRI TR 3 0, BR5iR ol 1400~1800 C, B iR I IF] 2l 2~10 ho

PR REER 3 b, BTSRRI 2 AP B0 WA B-SiC 8 0-ALOs, B ALEN
30%~70%, HILDUEIREEY 4~15 MPa, LI5S,

A% B Ay R P AR A ek B T A B SR ) B AL RS 2 FLB R T v, HIVEEARARE, H
A i AORAE T

1. 2 R B9 7R) FH A A T kI 2 5400 o) 4% B A Tk ik 22 LI B8 I g vk SE I T 4Rk R [
IR FED T E B G R, AR H15 8 P B s A R 2 AL S, 3yl D N IR B = A2

2



WO 2020/057093 PCT/CN2019/080543

(g ds, BA B4 H At RUOME R .

2. AR R P A A Ak B A B A 1 4% B AU RIS 2 AL B B TSR AR TR S B AT, T
ToabbAER=.

3. A& IR AR AT SRE ] AR R s 2 B A i 2 2 AL B R DTV, R RARET W) B U <3
PO R R, HILHBARRE. yo4, X3 T AR N EREK.

b A -

B 1 AR TR,
RAREHETT:

TN T Al S AN A AR TR ]

PO A SR A T A 2L . B LRI R, Hb, bR 2 AL
YA R X SR AT SHU(XRD) A A7 55 5, WIRAARF ol Cu-Ka S 44 R 638, 5 iUk 30k Vs
I 30mA, HHTE RSB, B KR 0.020, FHHGEE K 9°C/min, IR N 5°0~90°;
BASLAELIR GB/T 1997-2000 MiE, HFRTUHRE I GB/T 1964-1996 £ L0 Fiiif Hs 55
AT IR .

LTt 1

FH AL RESL [ R e ) S B AR 2 FLIRE I 73, $R LU NP T

SR FRTAEIE

(1) B B T4 20, 1000 CREEE 5 h, HATABEINE, K
200 Effi, 3305800 M RAFr Rkl

(2) WA S10, AL L, BTG 2 s

W2 A

(1) EIPEE W AR ARG S/, ARIREE A IEALA, SRR K 15 P i B I IR PR A
=100:30:5:10 (¥ TR FC LU AR &= J50RE, IR H S REZKIS 1 h;

Q) FHRAIRLE TR T SRR, 100 MPa F#H 5 min, JH8 T T8 $ 120 C
MRV 24 h;

AR 3 mEbe

BT REYRHE T 1400 CRIEZS R, Ar JUR NG 2h, FraiRy b a2 =i,
BRI 2 AU, X B AE I 2 FLBR B AT AH G HE REDIR 5

ZERa, PR AR 2 AL R I = YA A B-SiC Ml a-ALO;, BALEN 37%, Hild
FURSEE N 8.2 MPa, LS5 .

SET) 2



WO 2020/057093 PCT/CN2019/080543

FH AR E R R FE ) S B AR 2 AL 738, LU NP BRI T

AR R AL

(1) KRB AE A 24, 1000 CRIEEE 5 h, FEBNREIURE, WAL
200 B, 9205w M R AR

(2) IR Si0, A RHEC L, FfilR &

A2 TR

(1) REXPR BTG S R 45 70), BRI AVER MG FLoR), # ARG ST IR ok R Iy B IR - B R L
=100:60:30:10 KR BC LR B IR R, IR mBeERES 1 h;

) BHRAYRNE TR AR TSR, 100 MPa N 5 min, JF8 T T4+ 120 C
MR 24 hs

AR 3. miEbEL,

YT ERNE T 1400 CRIEZ IR, Ar AU FEE4E 2 h, FranirA 25,
FRIALREIE 2 AU S, X R A I 22 L AT A DG HE REIIR s

2R, AR AL RERE 2 LB B EE AN B-SIC, WAILEN 42%, FIRDUERAE
A 7.8 MPa.

S 3

FH EACEE L [ R 2k Fe ) S B AR I 2 AL I 73, 3L B BRI T

o SERCE ST S

(1) Bt B T4y b, 1000 CRERE 5 h, HARENIEE, KR
200 H i, fFEIFE M R ARk

(2) MIRERT A S0, A RFL L, e 2

IR 2 TR

(1) IR B S A R 4 0], R BRAVE MG AL, FREAT A ok R Iy BN IR IR R AL
=100:45:40:10 B M LLARE JRBE, TR S BEERES 3 hy

) KHRIRLE TR T RR, 100 MPa F#H 5 min, JH8 T T4 H 120 C
MR 24 hs

AR 3 miEbEE,

T ERVE T 1600 CRIEZS T, Ar AU NEE45 4 h, FranidrA 3 2 s,
1FRAL I 2 AU, R IR 5 22 AL B AT A DG HERE IR

ZERTI, T S ER AL 2 FLPR AR R BN B-SiC Al a-ALO;, BSFLEN 48%, Hild
iR N 6.7 MPa.



WO 2020/057093 PCT/CN2019/080543

St 4

HH B AR FE ) S B AR 2 AL 738, 1 LU NP BT

AL R AL

() B ARy & TH Ly H, 1000 CFER: 5h, HETABEIE, B
i 200 Hif, 73307858 M R el

(2) W0 R SiO, 4L RELEL, bR 2

A2 TR

(1) VEHUBSMR — SV R AT, A Bk G ALA, HE AR R R AU A
=100:5:20:20 FSURECELAR R JEORE,  JFRH S BEZKES 5 b

) BHRZYRVE TR T EA, 100 MPa N 5 min, JFE T T8+ 120 C
TSR 24 hs

L P Y

YT ERFE T 1700 CRIEZ R, Ar <5 NEe45 6 h, ey H 2 siE,
FRIALREIE 2 FUM S, X BRI 22 FL B AT A DG HE REDIAR 5

ZR0, FTIRACRESRE 2 FLB R A AR B-SiC Al 0-ALOs, BFLEN 55%, Wik
PUEBEE N 4.5 MPa.

SHife) 5

FH EALEERL E R R FE ) S B A RE R 2 AL I 738, 1L NP R T

o SEREE RS S

() KPR B T4CR B2y, 1000 CRERE 5 h, BEPBHIUNEE, MAED
200 E i, fFE05 M R AR Rk

(2) R Si0, L RKEL LY, Bl % s

B2 TR

(1) UEHUBRER AR ARG, BRIR SV A FUR,  HOk B A i P Ty b i ok TR S 2
=100:60:15:60 [ R e LERR & JERE, R LR REEREE 1 h;

2) BHRARLE TR PR TSR, 100 MPa N 5 min, JH8 T T8+ 120 C
MR 24 hs

AR 3. miEbEE,

YT E RN T 1400 CRIEZS T, Ar AU FEE4E 2 h, FranidrA # 2 s,
1R REIE 2 AL A, X BRI 2 AL AT A DG HERE IR 5

gk, Pl itk 2 AL R EEYARA B-SIiC M o-ALOs, W ALEN 65%, HiR

5



WO 2020/057093 PCT/CN2019/080543

PR E S 5.6MPa, LIRS 35 .

L) 6

A AR [ A 2R T 4 iR AL ik 3 2 FLI R 1 73, 4% DL B Rk

ST R TR

(D) BRHERE TF B2y, 1000 C FEKE 5 h, FEFNEYEE, MR
200 H i, 19305E M R AF R

(2) WA Si0, LRI LE, BeHIvE K

A2 TR

(1) SRR AR M RGGE 70, BRIREEONIE LA, OB R 6 PRI By I IR B TR A
=100:30:25:60 KR AC ELRRE IR, IR BEEREE 1 h:

Q) BRAYRIE T E AP FIEAA, 300 MPa £/ 5 min, FHE T8+ 120 C
SRR 24 b

S 3 miRgesh

KT WELE T 1400 CHIEA EEI T, Ar ZUR THE4E 2 h, frEmip A 2 %,
FRIALREIL 2 PN, X BRSSPI B AT A G HE REMIR 5

ZR, TR EESE 2 FLBE RS I AR B-SiC M a-ALOs, B HLEN 53%, Hilk
FUESHE N 7.2MPa, LRSI

S 7

FH BRI E R R FE ) S B AR S 2 FLBR I U738, 1L NP BT

A1 R T ALIE

() BRHEKE TAEUB B2y, 1000 C B 5 h, FELHMENIRE, MR
200 Hf, 13205008 M R4 r#vel:

(2) MR Si0 (LLRLIL L, BOHITE R 5

AR 2: TR

(1) EHP TR AR ARG EE ), BRIRE A GRS I P By T A0 I o 1R 2
=100:30:5:10 F UL EL AR & JF0RE, IR H = BEZRES 1 h;

) BRAYRE T RSP T SR, 100 MPa N 5 min, JF8 T T8+ 120 C
MR 24 hs

A3 ERsh

T EERE T 1800 CHIE A Rl 1, Ar ZUR R4S 2h, frmii A A 2 0,
FRIBAREIE 2 AL, FRX R b I 22 LB AT A DG P RE IR

6



WO 2020/057093 PCT/CN2019/080543

ZERIN, P RAREIE 2 FLBR B A A B-SiC AT a-ALOs, BAFLFEN 32%, Hik
PiEME 5 8.9MPa, fLAASAA].



WO 2020/057093 PCT/CN2019/080543
W #HE KB

1. B SR A S [ A B S A A i T 2 LR (0 50, 3% LU R D IR HEAT

AR kR b

W EARESL ] 75 JF S 22 R S At i AL 2, A A VR

W2 TR

(1) #ZHICEL, fRERRBl: CJRGR. RhEE7): & FLI=100:(5~60):(5~40):(5~60), FHkHE
HEIS], REBIHRESWEL

2) FREWRT B, TR,

AR 3 mEbe

K TREWRLE T miEbe g i, TIPSR IR — e N8, AR EdE
LIRS, TR A RESE 2 FLBR AT A S M RE IR

2. MRIERCRIER 1 Tk i 75, HAREAE T, Friknsbi® 1, Pl p ek AR A ok
FY BRI A B A R s S K P — el LR, B 2 Si0) Al ALOs.

3. MRAEACFIE R | ik io7is, AT, FrdRpg 1, Frid (o sbe 50 i il i
A3 T 25 R R RE TR R 720 T B4 0T TR R Bebe b A e TR R AU T A =
RRZEH7 . TERRAEY . TEAERER sk BETE AT T A —Fs T B e a7 4k 30 e T SR s e
OB AL TR, #4200 H i

4. WRAEACRZER 1 ik 7%, HARHELE T, g5 20, BT AR J55R) ks b
IR ARRESGE PR T — R Bl FTARIE R B e T AR E R B SR T Si0,
538 550 2 N FER 1 5%~20% -

5. MRAEACRE K | TRz, HAFEAE T, PR 20, Pk ki 85500 4 28 &
Ml MYREAIR . KRR — AR ) — e A

6. MRIEAMEK 1 Prid 771z, HREE T, Fridd 3|, 2D, Prid B LR ek
AN BRIRE K EE AL ) — A E A

7. MRIEACRER 1 iR T7E, HARHEE T, IR 200, Ik ERR &+
N FHEERBEML, HHEH 200~600 r-min', 3E4TASIA] A 1~10 ho

8. MRAEAFIZR 1 iRk, HAEHEA T, JrRREbIR 2%, Jrik i sl s ik
50~300 MPa, TRHIN B2 3~5 min: JTIR B TBRAERTBRR AL 120 °C, TR 4 12~24
h, TR TN B TR A

0. MRPAHIER | Fr® 7%, HAREE T, PR 3, IRy Ul g g
[ Ar A

10. RIEACFER 1 Frid 77, HEAEAE T, FridrP & 3 o, Frid B EniReess g

8



WO 2020/057093 PCT/CN2019/080543

AT A RIFE R B B, B EEP S BRE AP — . BESIRE R
1400~1800 ‘C, HEEELRIEIS TR A 2~10 h.



WO 2020/057093

PCT/CN2019/080543
SRS [ A PR 5T ) WJFF . RiEE T i L
A 4
JrURL I AL 2R
A 4 \ 4
P REER I
e
A 4
i
Ty St s
\ 4
A RE I 2 FL A
K1

11



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2019/080543

A.

CLASSIFICATION OF SUBJECT MATTER

C04B 35/573(2006.01)i; C04B 35/622(2006.01)i; CO04B 38/06(2006.01)i; CO04B 38/02(2006.01)i

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

B.

FIELDS SEARCHED

C04B

Minimum documentation searched (classification system followed by classification symbols)

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)

CNABS, CNKI, VEN, ELSEVIER: {URE, 271, BIE, 3B S50, K470, Ki-E70), 3& 750, BBk, BT A, Bk, B,
B EER, By EEMT AR, TR IREE JKBEE JE A B BRERE B RALEL Silicon carbide, SiC, porous, ceramic, reductant,
reducing agent, binder, adhesive, pore form+, fly ash, coal gangue, carbon, C, carbon black, coal, phenolic resin, polyvinyl
alcohol, water glass, sodium silicate, starch, graphite, ammonium bicarbonate, NH4HCO3, ammonium chloride, NH4C1

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

PX CN 109133934 A (NORTHEASTERN UNIVERSITY) 04 January 2019 (2019-01-04) 1-10
claims 1-10

X CN 107399988 A (NORTHEASTERN UNIVERSITY) 28 November 2017 (2017-11-28) 1-10
description, paragraphs 8-19, embodiments 1-3

A CN 107686369 A (NORTHEASTERN UNIVERSITY) 13 February 2018 (2018-02-13) 1-10
entire document

A EP 3192786 A1 (NANJING UNIV OF TECH) 19 July 2017 (2017-07-19) 1-10
entire document

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

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

wr

> earlier application or patent but published on or after the international X

wyr

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

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

12 June 2019

Date of mailing of the international search report

21 June 2019

Name and mailing address of the [SA/CN

China National Intellectual Property Administration (ISA/
CN)

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

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2019/080543
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 109133934 A 04 January 2019 None
CN 107399988 A 28 November 2017 None
CN 107686369 A 13 February 2018 None
EP 3192786 Al 19 July 2017 EP 3192786 A4 16 May 2018
us 10287214 B2 14 May 2019
WO 2016037316 Al 17 March 2016
us 2017283329 Al 05 October 2017
EP 3192786 Bl 17 April 2019

Form PCT/ISA/210 (patent family annex) (January 2015)



E R ERS [ i
PCT/CN2019/080543

A ESIRbaES
CO4B 35/573(2006.01)i; CO4B 35/622(2006.01)i; CO4B 38/06(2006.01)i; CO4B 38/02(2006.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. R
R R AR IR PR BESCIR (BRI r R R0 2R 5)
C04B

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNABS, CNKI, VEN, ELSEVIER: ittt £7L FBE &R REH MiaH &0 MER Biba wolh =B mE F S
PER MR IR BIGE KIS T8 A8 WMBE &4b8k Silicon carbide, SiC,porous, ceramic, reductant,
reducing agent, binder, adhesive, pore form+, f1y ash, coal gangue, carbon, C, carbon black, coal, phenolic resin,
polyvinyl alcohol, water glass, sodium silicate, starch, graphite, ammonium bicarbonate, NH4HCO3, ammonium
chloride, NH4C1

C.  tAExH
¥k SISO, WER, TS ETE A R B
PX CN 109133934 A (ZIb k=) 20194 1H 4H (2019 - 01 - 04) 1-10
FRE fe1-10
X CN 107399988 A (%It k=% 20174 115 28H (2017 - 11 - 28) 1-10
P HS- 198, SEHEfI1-3
A CN 107686369 A (ZJb k=) 20184 2H 13H (2018 - 02 - 13) 1-10
A3
A FEP 3192786 A1 (NANJING UNIV OF TECH) 20174 7H 19H (2017 - 07 - 19) 1-10
A3
[Nacssepprecms: b . TR R
* B HCHERRARIER, “r7 EHEHBAEN B2 G AR, S5HiEARIRA, (E5 THER
T N . . . , R HE 0 BY R A JE SO
“n” AR FRR TIB HAR —BRES B S0 X . .
“yn B R E =17 S 3 AN
g 7E BRI H SRR S A ITE S i S A i %5@%@%@%@%% PO IERRGRF RN
“L7” AJEENGHMA KA R BE SO, BRI E B —E y “yr SRR, BB HS BRI 2R RS S
g R L v i
“07 WROKAT. HAE. RREEA TR RSO “o” FBEAECT
“pr oA B 5 F B br HE B ARIR F e sk fOLSe A B 1 etk
I ks 2 S22 B ) E 48 Il A 2 A 25 0 25 ] 2
20194F 6 H 1210 20194F 6 H 21
TSA/ CNFI 42 B AT 2 b SRE R
e ] ] 5% =AU (ISA/CN) i
oy [l T X B 1A PG L4565 100088 e
£E5S (86-10)62019451 1551 62084982

R PCT/ISA/210 (582W) (201551 H)



Bl H S
XTREERNESR PCT/CN2019/080543
Wit 4 8 0 B RS el Gl el
CN 109133934 A 20194F 1H 4H T
CN 107399988 A 20174F 118 28H T
CN 107686369 A 20184 2H 13H T
EP 3192786 Al 20174F 7H 19H EP 3192786 A4 20184 58 16H
us 10287214 B2 20194F 58 14H
WO 2016037316 Al 20164F 38 17H
us 2017283329 Al 20174 108 5H
EP 3192786 B1 20194F 48 17H

R PCT/1SA/210 (FEERIFE) (201581 H)




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

