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(57) Abstract: Disclosed herein is a method for catalytically decomposing a lignocellulosic raw material, comprising: using an organic
solvent to pre-treat the lignocellulosic raw material, adding a solid acid catalyst to perform boiling after the pre-treatment, and perform-
ing solid-liquid separation after the boiling; washing and sieving the separated solid phase mixture to obtain cellulose and a solid acid
catalyst, and concentrating the separated boiling liquid, and recovering the organic solvent, so as to obtain a mixture of saccharides
and lignin. The present application uses an organic solvent as a solution to separate a lignocellulosic raw material, and uses a solid
acid catalyst in combination to perform a catalytic reaction. By controlling process conditions, three products, i.e. a saccharide liquid,
lignin, and cellulose are obtained, the efficient extraction of valuable components in the lignocellulosic raw material is realized, and
the recovery rate of the valuable components can be 92 wt% or more. At the same time, the requirement of corrosion resistance of a
separation device is reduced, and the solid acid catalyst and the organic solvent can be reused, thereby reducing production costs and
environmental pollution, having good application prospects.

7 FE: AICRIT T — MHELD AR ST YRR 7 3%, A A B A B 2T 4 b 3t AT Tl Ab 3, il
Ak T 25 SRS NN [ R PR A R HEAT 28R, 2K AR S0 R B B R O B A5 BN [ AR S IR R BEAT
fir oy, 15 BT 4E 2 M S AR IR AL, K5 0 B9 A5 B I 28 OB AT VR A, RO HLIER R 15 200 R R i 2%
HIR G . A HI5 A8 A BUA AR O 20 B KR i 2 28 s B B W0, & 6 TR TR AR A 50 E AT P AL S i, T
M TEFMFMNER, SRR, RREL LA YER =My, SCBL T XK 4 Js B B O 40 1
R ACBR I, A AL B I R AT A 92wt 6 LA L. [RIIN B AR T 70 B U i PR R, EL I A R A e 5 A
AHWEFRIAT AR AGTH], FEAR 7 A 7 AR AR IR N5 4, B R IR RSt

[ L& 5]



WO 2020/192432 AT {00000 000 AR 000

KERR
—  BIEE R R (FAF21506)) .



WO 2020/192432 PCT/CN2020/078914

— P AL 7 A TR T 4 SRR O T ¥

BAR G

BV S A R 3 e T UL, A9 e B — it Al 43 A 0 4 4 D
771
HREAR

ARFAYEFER D FESEAgER. FA%EER. AR, HROARRAYRE
B, PR —, PUREE ONAYER, RS IER A S A A
SR, HoER T R DA S B2 B A AN 7

g Tl EABAYEIERI B, KEMERTIER, W, SRS
AR, B B A AT S A AR SRIR . T A BT S A AR IR, A
Dy SR W, B T AR AP IR ER, TR TR £ 4t SRR
B A

[ AR R AR AL R AL — A0 B AL BEANRAE . W& LR, PERRRE . TS
R KRB AT . CN103657653A FHATE T i R BR i1k
FUMEILF A 2R AR A TT 0, MR B AL Gt A TC N IR R IR (AL 4 3K
fit . CN102504028A 237 T [ A4 R i AL 77 il &6 2 4E R B HLIR MR #Y 5 v, LA
SO4* /MOy B [FARER « A= W0 ¢ HE [ AR R « 45 43— O [ A o =P [ 4 Ry e A
M BHUERNER AHERESVBET, #l& a4 A PLURNE. CN104017916A
DNFET PR PR A 0 I B 7 0 K T A R A A 7R M A K R 2 4 3R ) TV
KardtzR . 28RN A o7 B s FE R P 0 oK [ AR BRAE AL I 5 Iy, 7 B3RS
LYK . EIR Ty 2 SR B T R R A ) A R AR 4 3, BAREAS T BLdr
RIRCR, (BEN HPEA .



WO 2020/192432 PCT/CN2020/078914

G I VERI K AR A IE BT 2, BRI — RO AHER, &
FEP= M B — . RIP=WI AL BEAE . FREETS Ye R AR M o O T SR S A 4 SR
LG M mACR R, RS, IR TS fE R, AL
I AR S A4 S Rk 3 i 7 AT 10— 20 it
RAAR

DL A2 R AR SCREGNHA ) 3 A AESA . AR FFllE A A T BRAITBCRI LR )
TRY VL

A B H L TR AL P 2 R AT 2T 4R ISR 7 1%, 53BN, R
JF 3 LA AR =R, [ I S B A 41 4 S R oG A 2 B e AR R
A H B EERATIE 92wt% L.

BB FRH B, AHERA AR R

ABEIRAE T — A A o A T A 4R 7 1, ik o7 S LD T D R

(L I FA WU RS AT AR 4k SR IEAT TRACFE,  FRALFEZE o N [ R R
A RINET AR, AE TG E RS S

(2) ¥R (D 4 BRI E MRS WRAT 5, 5394 E AR
AL BPIR (1) 2 B8 B M AEHOEAT AT, [FISCE DL G5 2IRERA
Ji R AR S

MRIEA R, DB (D R EIEF AR, AHEEEEEE Rz
Bl RElE, FrRAPUEAI T LU GBE. TIRE. TR, HR. 4. IR,
LR OPEE IR T Harh Ry 2= b —Fh, (B BR T .

RIEAHTE, BB (1D & HE AL 50R ) Ji & EE N (3-30):1,

el L2 3:14 5:1. 10:1. 15:1. 20:1. 25:1 5% 30:1 %%,



WO 2020/192432 PCT/CN2020/078914

TRIEA g, BIR (1D FHR AR L 4E R B A A AR TR SR AR A )
J, R NARAE A

AEIPER, PSR AREA YAl DUNGEAR . BORBGEAR D B &M, fr
RARAREAEY AT LT R 17, FERE. RS, FORFFE S =0 —H,
(RARA R T 0, A A A 28 A A 0 A/ B R A S A 0 I e e Dok IR A 3 T A
H i

WA, B8 (1D Prd b REE Ny 25-200°C, Flanal Lt 25°C,
50°C. 75°C. 100°C. 125°C. 150°C. 175°CEL 200°C4%,

RIEAHE, B (1D Frik T AR 0.5-5h, #1U0AT L2 0.5h, 1h,
1.5h. 2h. 2.5h. 3h. 3.5h. 4h. 4.5h 5 5h 4%,

MRIEA RS, B (1) ik F AR MR 7 B R A ) B 4
S, WY, HEIRER B T A H IR T Al

A~ Pk, BT IR T R 2 AL R T B SO,%/MxOy &Y . BFy/MxOy 2 5
H:PO/MxOy B ZE A —Fh, BTk MOy N Fe,05. Fe;04. AlLOs. TiO, B SiO,
D Rl (R T, HAR A A A R AR R RS A T AR R

FAth, BRI o0 A LR ZSM-5 WA . X WA T IRER Y
Bt F iR 2D —H Pk el By ALOs. SiOs. B;O3. Nb,Os.
Al,03/B,03 Bi ALO3/Si0, I ZE D —Fis BTk ¥ el Loy CdS A/EG ZnS; fir
RABIRER AT LA B203/Zr0s WO3/Zr0s Mo0Qy/Zr0, 5% B,03/Zr0, H I E /b —Fi;
Tk B8 522 #b4 BiE 7T LA Amberlyst-15. Nafion-NRSO 5% TiCl4/A-15 H &b —
e b3k R ANRISE ALY AR RRAE AR RO Z1 25, FRARABR -t

HRIE A RS, FTIR AR RR A 1077 (T A N URDIR SRR



WO 2020/192432 PCT/CN2020/078914

WRIEA BTG, LI (1D ik [E B 50 57 0 & R 5T 28 4 J5 R
0.1wt%-5wt%, FIUTarLLE 0.1wt% . 0.5Wt%- 1wt%- 1.5wt%- 2wt%. 2.5wt% -
3wt%. 3.5wt%. 4wt%. 4.5wWt%EK Swt%Ss .

HRAE A I, AP BRCD FTIR 78 38 AR N 90-200°C , 4 AT LAJE 90°C . 100°C
125°C. 150°C. 175°C. 200°C%.

WRIEARTE, DI (D PrikZ&& Ry 0.5-10h, FIUTA] EZ 0.5h. 1h,
2h. 3h. 4h., Sh. 6h. 7h. 8h. 9h B 10h %5.

AHELEDER (20 PAEREAT AT 70 8, XS AR ST ek, g
ek IBRAE Sy A A DL ) 5 7K ARV S A8 B sk 2-10 Ik, AR5 AT
41+ BG, 56 H 100-200°C Z&FAR BE AR 570 10min-2h, 25 BREF4EH & F R,
KB 2-10 1K, ) FREAT 7 43

A H i FITA 7 431 v e T FLARAE 0.1-10mm 7 ] Y BIAS [F) 4045 B 075 I 3R A T
5 43 i T 3 T A2 R A A 711 8 BR AE AL AR 3-8mm A Y _E-

ARSI (2) T REX 2R B WOIET AR IR . ATk, SPER (2) B
R RGN 70-150°C, AESUE T HEAT, RATRIEECN 3-15 1. W4l
FE ESCE BUER, 5B AER T & A BRI .

RAEA R, B (2) RS AR E S 2-100 )5 AT AT
PR

LR (1D ik AR ER AR A S AR, BTk B AR O ERAE N
[ 225 204 {4 A1 750 5 R 2 PR R VR B BRI VR 5, AE 25-150°C B 46 1F T Ab B 1-24h, 5
)AL 7 5 TR A B R VA R P O R B AT 1:20, A03ELEE SR U T 1 50-150°C
ZAF N T8, P2 300-700°CALEE 2-10h JE [HT A .



WO 2020/192432 PCT/CN2020/078914

IR TRV SR Y v T R L AR RN ST B, 0T SOL”/MxOy B [l A i
AL FEAT FEAEIS, BUIN VA R] B R BB R 5 o SRALAMEL, X H3PO/MxOy 2 [f]
AR AR A 70 P A P ok 82 R VR RT 9B IR, X B3/ MOy 2R [F] AR R A4 A, 751 1 A2 I %o 2
FRIR AT R o

LD RR (1) i 7] A P PP 77 I T R A A 9 - A R LA A AR (il
AT B, B, EIRREGE TR AR, PR F AR
[ B PR BR A AL AN e T-4%, ££ 50-150°C &M F Tk, £ 300-700°CALEE
2-10h J5 M1 A .

AHEAGE PR (2 BRIMFERAR KRS 208, A
EEAE R KRB MRAEKD, B BERERR GRATD AR E ([
.

TERN AR BEAR TS R, A H i T A 23 A T AR 448 JE R D7 B LA
PR

(1) #%80(3-30): 1 /Y& HOREAA WL 5 R 41 4E SR BHE 4, 285 £E 25-200°C
ISAF R TRALEE 0.5-5h; TRALBHAE ARG, 10K FT A3 P rh i im [F A BR HE AL 771
TN INE AR A4 JF RN 0.1wt%-5wt%, 1 90-200°C N757 0.5-10h, ZZE 45K
JAEB s ik ENEFVENRE . AU EESE PR 2D — R PR AR
21 Y IR A ZE A ) AT BR A A s ks ] P e A4 790 oy [ 40 B A
A WA, S, B, R B 1A g b i 2= b —Fh

(2) AANIEF LRI (D 55852 EEEARE GG 2-10
X, B, JeH 100-200°C ZVTAC B AT R A4 10min-2h, 25 FREFYE & H B,
PR 2-10 IR R TR S VAT I 70, e B2 RhfLAR R O M 41 & 3k

N



WO 2020/192432 PCT/CN2020/078914

AT s AEFERER AL B B AR FLA A 3-8mm BRI -, S r 4k 3 R ik g
AR 0 B8 A4 20 B8 5 B0 [ Ak IR A A 75 A1 FH Z8 0B K e 3%, 76 50-150°C Y
FAF T TRR, EEAEH:

(3) K28R (1) 70 BT B B2 MIEAT 2 R4, IRARTRIE N 70-150°C,
FEGUE FIEAT, WRAGREECN 3-15 £, IRAEERE D SCHEBUR R, 451 51531
AR T AR E s B4 s il Ak, [R5 B )5 15 BB A i
o

AHET, EMYEMRRE=EN EE+ AR EE+A RN EE)
AR T A48 )50 B X 100%

SMAHARM, AREREDSHA L TERAR:

(1) ARHAEEHAVIEFNEA S BEAR AL R R, 45O R R A
FIAT A RN, —F RIEW EER, @ iE— 03 T2 44 r4H, a8
WORA YR SRR LA R Z MR, (b2 aiy, B2, RBEDK
AR =T, EINSEE T A MR, IR >92wt%.

(2) A HIE R E AR AR S AL S TOHIREE (R MR 1F i
WA, BT BT R i P EEER, A BEAIC T 40 B As,  HL MR BR {457
A5 AT DARIWSCRI A, AR e PEgr, = BB

(3) ARHEEANEFE AT A4 E R A BRI, B4R )5, i@
LA SCA DL, BEAC T A7 A, FRREAC T MBI RT5 4, Mgk
WORmZE R T

FERRIBR T BMR T VRARAEIA fS, AT LR A oA 77 T
FLARSEHE T R



WO 2020/192432 PCT/CN2020/078914

NEFERA R, AHFENZSIEG . AR N R RZW T,
FITIAR S A AN At 35 B BRAR AR R, AN LA R ke A R 43 Ay L A BRI

A FR i B A St 77 2P A A 5 41 4 R Al DU B R . SOR BRE A
EAAREEY, DLRCHTERE., 11, RBEL. IR SORFEU B RA LAY
i .

FEAHES, & (GB/T 10337-2008 & 4R AR FILRIR HH BRI A F I E )
(GB/T 2677.8-1994 G AR RHR AEAR R S ERINE D (GB/T 2677.9-1994 & 4K
JE R 2 SRS BRI E ) (GB/T 12033-2008 i 48 LRI 4R Hh Bl 25 20 43 7S AH
ERERIE ) MR- QBRI E R R B A RE s S E, i
MR JEOR P ARl 2 . ARTTR DUKE - BR . SREUH ORI AR . R
HULBE AR E R, W AR SRR R BT, ORI R ) ] B
PREL, K4y TE AL 43 A 3R A5 AR P s 3 B EAT TR B, AR 4R 4 kL)
TE (R 77 VR A B S B A JE R AT W TH A K B i

AR A B i SR S R 4 ) LA St 491«

L 1

(1) 3% 20:1 IR K OB S AR 4R IF RN G, SRGTE 120°C 15614
FHUALEE 0.5h; FACFELS G, K AR AW PRI SO /Fe 05 [ RR AL,
M, IR AYEE R 1wt%, 15 130°C FZE 2h, 8845 W )51t i

(2) R ARSI (1) 7 BRI EARSZ &R 6 0 K
Bl T A AT 7 4, IR 2 P LR IR B A BT 0% 43, A AR e
B ER ESLAT N 3mm WG I, SEEL T R 4R A R R AL AR 0 B s 455
B8 10 T A PR AR P 2R /K R4 T3, A 100°C ISR BT MR mTik, B AS



WO 2020/192432 PCT/CN2020/078914

H

(3) BB (D 5 EBERIMAERIHT A RIRYGE, WRATRE S 90C, 1£
TR NHEAT, WRAEECH 8 £, RGP RIBCENER, 458515 B4
W B A BERUARR 2 BIRARA R K, Y B8 5 15 BRI AR R 2 .«

Zenberill, ASZEGI AN ORI, RBERMA4EER) RIIRNEN
92.8Wt%

s 2

(1) 3% 25:1 R ks Ol SRR A 4R IF RN G, SRGTE 105°C 15614
TTRALEE 3h; TRALBELE RS, 1A AR &P R InE R BRG] BoOy/ZrO,, W
INECAARTAYEIER 02wt%, SRJGLE 110°C F 78 Sh, Z&8 450 5 I,

(2) ] 120 CE AR (1D 2 BARMFEAESYALTE 20min, %35
FI7KBE% 8 IR, BBl TR AT 7, i 2 FifLAR m i I 20 5 kAT
fiti oy, AR RER AL B A AL Smm BTN _E, S2HLT 4R 4E R M FEARR
3B K50 B8 i A TR AR b A1 77 0 P 28 TRK B -1, 42 BOC RIS B
THEEI, EEMA;

(3) KPR (1) 4 B3 3 A BT 2RI AR, IRAHRE N 100°C, 1E
TR RHEAT, IRAREECH 10 5, WA FE b m 482, 45 505 75 B Rk 4 b
THPERURTR: KRR RLE KT, B B 53 2R &R .

Zenberill, ASZEGI AN ORI, RBERMA4EER) RIIRNEN
93.6Wt%

EHEf 3

(1) 3% 30:1 FYJ R ks OB Al 5 AR A4 )R RN A, SRS HE 120°CHY



WO 2020/192432 PCT/CN2020/078914

AT T IALEE 2.50; TALFRES S, KT ARR-G Y HRIN ZSM-5 Wi A1 [ {4 7R
AT, I BN AR A 4EE R 4wt%, 75 140°C 78 3h, 288 450 A il vE;

() H 4F8 £ 5K IR (1D 4 B3 3 m [E AR S Y22 B ik 10 1%,
K T R A PEAT 05 43, R B2 P FLAT I I I 2 & EAT 0 4, A0 A 7R
A B EALAE N 8mm RGN L, SEELT AR 4E R AN EARER AL AR 25 B
28 i I TR R A A AU P 28 IR K B T3, AE 120°C IR Tkl R
i F

(3) KPR (1) 4 B3 3 A BT 2R IRAE, IRAHRE N 120°C, 1£
TR RHEAT, WRAREECH 10 5, KRR B LA, 450515 B R4
W B AR 2 BIRARA KT, Y 8 5 15 BRI AR R 2 .«

Zenberill, ASZEGI AN ORI, RBERMA4EER) RIIRNEN
93.1wt%

L] 4

(1) %08 301 1 2 BB T R 5 KR AR 4 JE RISy, SRS 72 90°C ISk T
TALEE 4h; TACEESE SRS, DB FTARR G HIRIN ALOy/SIO, [ AR ER i Ak7),
IR AR A4 )R 3wt%, 1L 200°C N5 0.5h, 288 45 0 n i ;s

(2) i 180°CEVA R (1D A EABI M FE M EAY)ALEE 15min, 3%
KBRS 5 I, BT H RS MIHT IR 2, 182 FhALAR M iE I A 0
AR5y, AR LA R AL FLAE Ny Tmm RGN L, SZEL T 45 4k 25 0N 1A R
AR 2 B8 5 K40 B s 1A I A P e A 70450 PR Z8 R /K e T, 72 150°C 2% AF
TR, EEEA:

(3) KPR (1) 4 B3 3 A BT 2R IRAE, IRAHRE N 120°C, 1£



WO 2020/192432 PCT/CN2020/078914

TR NHEAT, RAEECN 6 £, WP RIBCENER, 455575 Bk
W B A BERUARR 2 BIRARA R K, Y B8 5 15 BRI AR R 2 .«

SR, ASEG A MR OB, RFTERMA4ER) RREN
92.2wWt%

Lt 5

(1) ¥&H 101 R E I R CRINESI (CFHEBE 1D 55
AL JFRHR A, SRJGAE 100°C RS54 T AL 3.5h; TRALBEES oS, 1AM AR
YN Amberlyst-15 FEARRMEACH), WIIE AT 4EIE R 0.3wt%, ££
100°C N7& 4 6.5h, A& 45 Gl IE;

(2) R TR ERMLEE (1D BRI EARSYS &R 3 0 K
Bl T R A AT 7 4, IR 2 P LR IR I B 5 BT 0% 40, A A R e
BB ESLAT N Smm FYFFR b, SEEL T AR 4R AR R AL AR 0 B s 455
B 1 T R R (AR (0 P 2R /K PR 18, 45 SOCHIZMHE N TR M, HRAS
H

(3) BB B (1) 5 B33 A BT 2R IRAE, IR4HRE N 150°C, 1£
TR NHEAT, WRAEECH 3 65, RGP RBCENER, 455575 2R 46
W B AR 2 BIRARA KT, Y 8 5 15 BRI AR R 2 .«

SR, ASEG A MR OB, RFTERMA4ER) RREN
92.7wWt%

LB 6

Kol 1 P8R (2) o B EARRMER SRS, £ 70°CR%ME T

KEEE 6h, f5 4 [ AR BR AL S AR R B EE Oy 1:20, ARBRAE SRS R ZRR/K #

10



WO 2020/192432 PCT/CN2020/078914

Fipk, 76 150°C F T, £ 600°CAEE 4h 2 )5, RMISCHEF] 1 Hhgka i,

%f B 1

55l 1A, BRTREDIR (D PREIER (L) By S iEm
IKZAN, FAE BRI 5 9HEH] 1 584 AR .

Zexd R, AKX O AR B OB A R A Y SR R
63wt%.

XF E A 2

S5zl 1A, BRTHDIR (D PRIEIER (LR B K L%
FEA VR (R SRR IR S R 2 550l 1| M AR E B
b, FARDIRAAAL S SEE] 1 SRR Hor, TRA T KN L8R 1 EE R
A 11, AR A4 JERE ST A 3 R = A 2001

Zexd ki, A PR B OB . REEER A 4E R, AN
FEHLE N T5wWt%

xF el 3

S5zt AR, BR T HREBER (1D Y SO /Fe,05 [ 1A BR (i Ak 71 5 4 AR
Fl & ERGIRSL, AP BRASAE S S s 1 5E A .

Zexd ki, A PR B OB . REEER A 4E R, AN
FEHUR Ny 83.6Wt% .

HISIZHEA] 1-6 R %N, A B SR LA 23 AR AC o 27 4 J5ORL (4 77 V23 R 95 45 31 B
W KPR LA YR =R, HA MY AR > 92wt% .

HIXTECB] 1 AT5n, S ARG R RKFE B AR BTA 4L SR, —T7 1 R R 2
BRI 43R, 77— S Jr A M B SRR R T, A 63wt%,

11



WO 2020/192432 PCT/CN2020/078914

BSEIEd 1 N T 30wt% A A

HIXTEEA 2 Arn,  STRAC B A K AA HLE R R ST, GNP RS
AT, A T5wt%, BRI 1 TFE TR 20wt%.

HIXT LM 3 Arn, 4R AL GuR O LR EAT (i Ak SOSEIT GNP o A R L
R 83.6Wwt%, BSLHEG] 1| FFET 29 Owt%, TtV EARER LT — RS 16
WA NA R AR AR, SEm A MY RS E . i B A O LR AT
16, BN T X5 BRI, AR TR A

S NFE B, ASHEIE I R Sk B A B B VR L A L2
A, EAHIEHFARRT LR T 2R &M L 20, WARERE AHIE
AR FIRVEAN T2 40 T 2R A e TR H AR SR A B AR A A
ZAT, XA EE AR T SO, XA R R A A O 4 A A B 4 B
W BT R PR, VR AEAS B DR YE FEA A G L2 Y

12



WO 2020/192432 PCT/CN2020/078914
| FZE KB
v A R RAT Y IE R TV, Horh, TR TR S DL T D B

(1) A AR EF 4 J5RL 5 B DL IV A DUEAT FRAC L, 1 AL BT A5V 570
I R BRAEAL FUREAT 2538, 7R PR O AT R 0 28

(2) ¥BBR (1 5 BEARINE AR S WIEATR 5, 15344 = M E R
Ak HPER (1D - BR R R ET RS, ICE HLIE RS 15 B A
R IIRA o

2. WIALRIEER 1 BRETIE, Horb, GPER (1D PR EHLE R A DR
A BT R 2 i 2 bl

mlifeth, SR (1) FrdE PUEFIRIA BT 4F 4 50k B AL LA (3-30):1

3. WRCRIEER 1 Bk 2 FRETE, b, BIR (1) BT R ER AR
AN AR 4 JFRL Y 0.1wt%-5wt%:

A, IR (1) PR EZRIIRIEL Y 90-200°C;

Al B (1) FHAZEERINEY 0.5-10h.

4y WIBURIZLR (-3 B TATR 779, Fr, B (1D FHd AR FT A 4k 5 R
ARKZEEYFRB RN, AT AR

Ak, FTAARARAEWFTONEA . BORBIEAR 1D —Ff

afifetth, FOARAREMFONH IR, 7. BE. £/ ORFFE
2 > — R

5. WBCRIEE R 1-4 TR A 77, o, ABER (1) FTik oAb BE AR
N 25-200°C;

g, IR (1) FrRBULFERIN A2 0.5-5h.

6+ UWIRLHIER 1-5 (B TATR R T79%, b, DI (1D Bk R 16
AEBBMAH] . Vi F0 . B, B, R RS AT e A v

13



WO 2020/192432 PCT/CN2020/078914

/b —Fili;

AligEHh, AT SO /MOy B, BF;/MxOy 8¢ H;PO,/MxOy
Rz /b —H, i MO, % H AT A FeyO3v Fe;0,40 ALO; TiO, B SiO,
Hh g 2R 2 — P

aligE, iAo ZSM-5 B AT X B I ER Y AL ik
A5 B >R

AfigHh, RSN ALO;. SiO,s B0y NbyOs. ALO,/B,0; B Al,05/Si0,
Hh g 2R 2 — P

Aligh, Fridfni¥sy CdS HM/EL ZnS;

AfigHh, FTiAERER N B203/ZrOsw WO5/ZrO;w MoOs/ZrO, 5% B,03/Zr0, 1
iy 2 b —Ffs

Ak, AR BT AR iGN Amberlyst-15. Nafion-NR50 B TiCl4/A-15 1
frrZ b —Fh

7. WA K 1-6 AF—TRTR I 7778, o, PR (20 il AT Bk i 43
R B T ARV A AT e, TR Bk (R AR LR ) S K
[ ARV 028 B e 2-10 4k, AR HEAT I 70 B, 5B 100-200°C Z& VAL B AR
TRAY) 10min-2h, FFREUE D EA R, #E KB 2-10 IR, )5 AT 4

Al , R (2) ik A EE A R IR AT  4, BTIR 5 RS A
0.1-10mm, 543 5 i [F 44 g {1 7508 B ZEFLAZR A 3-8mm 67 Y [

8 WIAURIELR 1-7 WA RTE, Horb, IR (2) Fdilkds hz& Kkik
4

Alizih, SRR (2D Frikik4gEp)iRE Ny 70-150°C

14



WO 2020/192432 PCT/CN2020/078914

A, PR (2) FIRIRGHAE R T, IRATRIREECN 3-15 5.

Oy WIBURIZER 1-8 (F—TATIAMT7v%, b, FrikJpikit—bass. B
(2 [EISC i T A R A4 A 71 7 2 A 2-100 ¢ )i 1EAT P A=

AIIEH, SPERE (1) TR E AR ER A R B A AR, il T A
s K Tl A0 A [ AR AR A 75 5 A B 28 BRI SR VR &, 12 25-150°C %%
fF NACEE 1-24h, EHIAEAGH S BRI EER R S ELAC T 1:20, AbBEAE S i
WeTi, £E50-150C A4 N8, 4 300-700°C 4bFE 2-10h J& [F1H ;

AR, PR (1) BT [ A R (A 71 o I 2 2R A 1 790 2 A e At A A
I, AR AR RIRAE A A I R BRI AL B Be T4%, £ 50-150°C 4444
T, 2 300-700°C 2L BE 2-10h JE R A

10+ WIBURIEER 19 (F—TARTA M 77, b, Brid 7 idult—bass. wib
% () JBRWREMATRESYIHT A E, JERIER: RSB REK
TR S B R A BIRRR BT 5

15



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2020/078914

A. CLASSIFICATION OF SUBJECT MATTER
CO8H 7/00(2012.01)i; CO08B 37/00(2006.01)i; D21C 5/00(2006.01)i; D21C 3/20(2006.01)i; D21B 1/30(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)

CO8H, C08B, D21C, D21B, CI13K

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, CNTXT, CNKI, VEN, WOTXT, ISI: KE &, F4E, BYUAN, BERR, BN, 228, EE, EHE, #L, 4

P8, B A, B2, BR, S, WA, B, organic solvent?, solid acid?, acid??, cellulos???, lignin?, lignocellulos???, cataly+;

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 109942835 A (GUANGZHOU YINGDING BIOLOGICAL TECHNOLOGY CO., LTD.) 1-10
28 June 2019 (2019-06-28)
claims 1-10
Y CN 108179644 A (QINGDAO INSTITUTE OF BIOENERGY AND BIOPROCESS 1-10

TECHNOLOGY, CHINESE ACADEMY OF SCIENCES) 19 June 2018 (2018-06-19)
description, paragraphs 6-27, and figure 1

Y CN 105755883 A (BEIJING FORESTRY UNIVERSITY) 13 July 2016 (2016-07-13) 1-10
description, paragraphs 7-32

A CN 1417406 A (LUO, Xuegang) 14 May 2003 (2003-05-14) 1-10
entire document

A CN 101638442 A (XISHUANGBANNA TROPICAL BOTAN GARDEN, CHINESE 1-10
ACADEMY OF SCIENCES) 03 February 2010 (2010-02-03)
entire document

A CN 108530404 A (GUANGZHOU INSTITUTE OF ENERGY CONVERSION, CHINESE 1-10
ACADEMY OF SCIENCES) 14 September 2018 (2018-09-14)
entire document

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

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«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
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

31 March 2020 15 April 2020

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

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

China

Facsimile No. (86-10)62019451 Telephone No.

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



INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2020/078914

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

A

JP 2011224499 A (TOYOTA CENTRAL RES & DEV) 10 November 2011 (2011-11-10)
entire document

1-10

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




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2020/078914
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 109942835 A 28 June 2019 None
CN 108179644 A 19 June 2018 CN 108179644 B 12 November 2019
CN 105755883 A 13 July 2016 CN 105755883 B 10 November 2017
CN 1417406 A 14 May 2003 None
CN 101638442 A 03 February 2010 CN 101638442 B 20 July 2011
CN 108530404 A 14 September 2018 None
Ip 2011224499 A 10 November 2011 None

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



EFrRRRE Il P iR 5
PCT/CN2020/078914

A ESIRbaES

CO8H 7/00(2012.01)i; CO8B 37/00(2006.01)1i; D21C 5/00(2006.01)i; D21C 3/20(2006.01)i; D21B
1/30(2006. 01) i

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

B. R

T2 A AR PR BE SRR (PR » R ARG M) 2K5)
CO8H, C08B, D21C, D21B, C13K

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, CNTXT, CNKT, VEN, WOTXT, TST: ARG, 4R, GHUAR, BEAR, EAEER, 2% Bk EMA #i,

RhEE, VRE, B, B8, fis, T, B¥, organic solvent?, solid acid?, acid??, cellulos???, lignin?, lignoce—
11ulos???, cataly+;

C. MK
= Sl BER, FRHAMHKERE PRI
PX CN 109942835 A (J B BAMEIFHR/AE) 20194 6 28H (2019 - 06 - 28) 1-10
B ER1-10
Y CN 108179644 A (*FER} 25 &2y a0 5T /200D 20184E 68 19H (2018 - 1-10
06 - 19)
1t B P 5R6-27 B DL R Bt el 1
Y CN 105755883 A (bm#kllkz®) 20164F 7 13H (2016 - 07 - 13) 1-10
UL EET-32
A CN 1417406 A (BRI 20034E 58 14H (2003 - 05 - 14) 1-10
=0
A CN 101638442 A (FEB}ER UM AT ES ) 201048 28 3H (2010 - 02 - 03) 1-10
=0
A CN 108530404 A (P EBIEEES M ERIRHTST ) 20184 9 14H (2018 - 09 - 14) 1-10
=0
A JP 2011224499 A (TOYOTA CENTRAL RES & DEV) 20114E 118 10H (2011 - 11 - 10) 1-10
=0
[Nacssepprecms: b . TRBERIHE
* Bl ERER “r FEHEHEMAEN B2 G840, 5 HiEA AL, (24 TER
“47 UK ARIERRR IR T SR — SR i B2 SRR e X P
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
oL» ATREXTIL A SRR REE S0, BN R B — RS R S i it X
S g3z “y” fF AAAREISCE, Azt 55 - BEE 2R ZE TS S IT
E}%EEHE‘E)EIWEI%E’J&%‘I LRSS BREE B i 5 | R RIS (B EF,HE.XJ‘?ZIS*ﬁHi?}zKJ\EdJ ﬁﬁ%ﬂﬁugjﬁ%)ﬁﬁﬁﬁ
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & RIS AIEISCR:
[l P 2 SERR 5 R 1 H #A [l P 24 5 1 27 H 18
20204 37 31H 20204 45 15H
TSA/CNF & FR A0 MR 2y ik ZRE R
b [E [ ZR &0 B (ISA/CN) )J__—.*IJ{}:
o b ST HEVE X B [ TAR Y R 65 100088 H
HEEE (86-10)62019451 BIEERS 86-(20)-28950283

PCT/1SA/210 3 (58271) (20154E1 1)



Bl s 18 5
XTREERNESR PCT/CN2020/078914
W B 3 PR S SO el 7 e el
CN 109942835 A 20194F 6H 28H T
CN 108179644 A 20184 6H 19H CN 108179644 20194F 118 12H
CN 105755883 A 20164 7H 13H CN 105755883 20174F 118 10H
CN 1417406 A 20034 5H 14H T
CN 101638442 A 20104F 2H 3H CN 101638442 20114F 7H 20H
CN 108530404 A 20184 9H 14H T
JP 2011224499 A 20114F 118 10H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	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 - claims
	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

