FERE: kF 2025 % H55% % 1H):86~96

SCIENTIA SINICA Chimica

i SRR LSRR ET

ChERE ) Atk
SCIENCE CHINAPRESS

chemcn.scichina.com
CrossMark

& click for updates

W T B o AR BGR ELAL 22 dn

sEY, Bk, ek, A

1 B RPUR 3 F1 5 MU B, L 430072

2. PR HTVRAE R FE b, B 430072

3. BBURHE R 34 2 5 T B, R 3R 5 50 T RH#28 SUIF 5T e, B0 430081
*#IE#, E-mail: dingmy@whu.edu.cn

WA H3: 2024-08-30; 4352 H: 2024-10-22; W& R R % H 1 2024-11-18
K ERRBIFEFEE RS 52306269, U21A20317, U22A20394)% B3 H

WE BEERALARERCE®R. B RARF)WREHFE, RRAENMITFETRFFEAL 0T, &F T LA
AR HEFRERAEETE AL EREMRELRFZ. MBERE. FERFTHEEFRATZ
AR EN T 2 RE, FEEAEMATHMELF RSB ERRERFERIRELSHFAAEER
X AXRBAELE T RAALLEEENFRAT 0 THEUEMNARALRE, TROESFER - FHRLE
Wk, CBA Ry XA B E AN, WEE/S- AT EREEFEL R/ BAFR Y. ER B WA R EEENT
Bk bk, 24 B B R A F A, AR M Em M E MR HATRE, WA AHAERESE.

KA AWM, AR RE, FEL T, EN, C-C/IC-O%

1 5%

PRI P — PR TR A HLBBIRT Y, A R U
PAICAT AR L ARV 5. AR AT ORI AT 2 25 R 3R B 2L
a SEOL S, O SE B FE R R RV B AR AT H AR
HOANAT BRI — #870. AE W e S T T R 8 BT,
FEAIE ' B PR B BE RS A M AL~ REAF il AE B9
FrR, AR ORI AT R A R AL R AR
YIRS, TERE—ASTTOEFR I AR, R, A5 B
I UHE A 2 — N R AR, T 3R
SEPL X H .

WEAYRFIR 2 FE, EEARWEFY.
ARG KI5, BT, REEY T E

I REDEAL R B2 94,6420, SEBLBR R HE2. 1842 i,
AP aE BRI R RO RO RS
s, AR AL D v B A S o OB 5 T
HORES BRI EED, (H TRV RS R A € PEAT
bk, BT DB UM A A T2 1
A7, R, ARORTG A A AR SR R, K
JERIR WAL A R, TR SR EOARIREOR, SEHL
AT YE 2 R 5E [ AL AL

2 ORJREFHER MFEAR L T ek

KRBk i E AR RR, F5
I 2F 4 R (F B EE30%~50%) 47 4E & (F B E20%~

doi: 10.1360/SSC-2024-0192

SIE®KRA: wuy, Wang J, Xu Y, Ding M. Catalytic conversion of biomass and platform molecules to high value-added chemicals. Sci Sin Chim, 2025, 55: 86-96,

©2024 (HEMZFE) FiEH

www.scichina.com


https://doi.org/10.1360/SSC-2024-0192
www.scichina.com
chemcn.scichina.com
http://crossmark.crossref.org/dialog/?doi=10.1360/SSC-2024-0192&amp;domain=pdf&amp;date_stamp=2024-11-12

REFRE: b 20254 H55F B

40%)FIA i 2 (i & H 15%~25%) 4%, A AME & F />
BRI HED . B, YRt a p
M B- 1L AREEF BE R T R A = . AR
HATCE IR, BB AN 7S Bobs 2 ) 2 5 2 B
IR0 3R A R AR AR A I 5 W 2L R i) I 5 T 5 B I =4
WIR =7 SR . AT A7 4 2 (0 25 1 DR Ak 235 40 43 2 R
o 2 IR IR BAR R - B k. ARk 2 Rl
SUHREAE NI E BRm 4 n E RA FR A R, B R R
FERRIPE. PG REWBRNTLT, HFETA4ERM
ARIRZZ 0], AT A [ () D 28 2540 AR # Ak 2%
VETR AL AT A R AP e R INAR e, mET4F4E R4
Yk a], EERGULER. i, AR 4R 04
PRy i, da SR (R OR T B S % 20 3 1) 43 R 53 B
B IR AL AR, A2 SIS SR £ 4 2 i RIUE 1R 4k
(1 IR

FYER . P AE R AR R A AR S5 8 2 7]
FEHC-CRMC-OMIER:, Kth, A5 i) m ik £
PEFIFH A% O AE T Wi 428 11l C—C/C—- OB AT R 1 V7% A T
SE A DRI Ak, 27 2 22 ] LUK R sl 60 B, e aot it
K INE R SRS IR AL 9 552 F MR . y-
PN B L BUEE . R S AR R v B IR =
DL 4 20 R AT DA AL DO AW R . Rbe
AL S, TR DT 2R DR URE A 3 I 45 4 T DAL
AL RIS AR E . A, AVRATA R
RIS G TEE— RIMENIR S, 7L &
ML PR Th REME A = R Vil i oA s e

2.1 LYER B RALHIIN SRR

AW LW — FhT A R AT R SRR R A
WRRL, Bz N T2 SR ARG AR O
SEDAREREAE R SR, I - AR, Tl
KA RBETTEM TSR, AR . e gER 2t
7R TR AR OB, G A A A T VR B R
EARLTYE R EA% AR O ) SRR N 2T 43
JE AL SR TR LS. R4 — D e B ] Y
LR PR TE, RSG5 4k, T BG4
BRI % B O S SR I 1) C2 7 ) DA K C2 7 ]
WSR2 48, JF AR E B aR A fE 51 KA
JBE, B AR A o LA R R, I, %R
JSL 75 B2 A AR SR R AL, A REAR RN
AR B — H AR ). 4RI AL R R — B

AP, K ST T AR ) OB R RS
A T IBT 24 S5 ) 7= ) C 6 B R R S W I 552 43 1
[FIC-C/C-O%. TELF 4 2 /KA AL, F5 B BT h =i RL
(22 ThREMEAL TR, R TRI F B R4 F DA R S R4
Iy FAEAEACT L i B M R PR E AL, 30T RO I
I E% AR

YR KRGO N R A 4 R AN LB I Yk
IR, SCHRROE T S A AL SRR . AR Ak
A TE LT 2 KK iR FIBE SR C-C/C-OBEWT R T T A &
PR RE Y, BT, AR e B Gk A
BT WO MK, FHER L% T PYWO ML I
FFer 4 2K — BB BT 7T, $R15 T 35%I0R
2.8, BIPZ Rk B mE . AT
T+ B USCE, BATEI N2 FIRHZSM-5 51 2 I P
1B F5I(P/HZSM-5) 3 5PYWO ML FIMBIR &8 F, &
BE I ZR 32 = 247 %, IEBA 43107 0] DUA 3R T A )
FEY) 2 T SRR AT T R R N
PEREFE M B, 75 M WO, A ST ) EI TR C-
CHEAE RN T 720, BiPte YA MAL s, HZSM-5
MR & — BE R ACD BRI AR PR AT A5, BT HTHI25 3,
PATRE— 255 4 Fom AT ootk @ i iR S Ak
BT % R B B M Pt@HZSM-5. BT
FHZSM-5N I PtRg it — D E 3t 2 B 7] e %
1k, MITAE L7 4k 227K AR A AR R B0 S AR 1 1 . Sk
AT FIREERR LG . AR L DL S S LR [], B 2%
SEI AT — B HI L L BE54. 4% IR . X B SRR
A ERE, AT R TIPYWO, +Pt@HZSM-5%2 1)
REfE AL LA e 0 SR, A, AT RS
(D VR A PR RS £ 55 5 R R i M il DNk e T A 4
TSR, X AT Re A2 AR RE T B ) 32 25 A

BT SO RGN 21 1 Hh TR A FRATTHE I 41 4 2R (A %
W IR T REEE AN T (1) H A 4E R AELIR It
SEPVERE, 2 T S BBE ORI At B26 7EBIR
MAERF, BEHC-OMISILAE, AR arE, wahE
T R AR A AR R G R (A, T C RS R D
AR 2 1, &GAEL/BRAMFEEH FE&E
o BEAKAE i B ARF=4) B

22 ZBE BRI y- 5N BRI

FE 5T LB (levulinic acid, LA)AJ LA 414
FHEWEAHIE, BTLARFRNSARE. o-Z MK

87



BB IR AW ST 6 73T REA AL R (B A 7

OH

OH OH
HO o] oo
z o/%o Acid sites o O oH WOx 0P~ OH
HO OH i
H N H HO OH

Cellulose

Glucose Glycolaldehyde
Pt
OH P/WOx HO  OH
el <
Pt@HZSM-5 Hol
Ethanol Ethylene glycol

Bl 1 (W4 BUR B2 4 5 AEPYWO,+Pt@HZSM-5 Holfi 1k 7 I — 351l By 2 i s 2 12

Figure 1 (Color online) The reaction pathway for the one-pot conversion of cellulose to ethanol over P WO, +Pt@HZSM-5 Hol catalyst [12].
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Figure 6 (Color online) Catalytic performances of (a) 10Ni/HZ5 (SAR) catalysts with different Si/Al molar ratios, (b) Ni/HZ5 (15) catalysts with
different Ni loadings, and (c) Ni/HZ5 (300) catalysts with different Ni loadings. (d) valeric acid (VA) and pentane selectivity in GVL conversion over
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Abstract: With the rapid consumption of traditional fossil energy (oil, coal, natural gas, etc.), energy crisis and

environmental pollution have gained increasing attention, and it is urgent to develop and use renewable resources to

replace petroleum-based resources. Lignocellulosic biomass has attracted extensive attention due to its wide sources,

low price, environmental friendliness and renewability. Catalytic conversion of lignocellulosic biomass into high value-

added chemicals or fuels is of great significance to alleviate energy shortage and improve the ecological environment in

China. This paper reviews and summarizes the research progress of catalytic conversion of biomass and platform

molecules of our group in recent years, including the one-pot conversion of cellulose to ethanol fuel, selective

hydrogenation of levulinic acid/y-valerolactone, selective reduction/amination of furfural/5-hydroxymethylfurfural and

other reactions. We will clarify the challenges of the selective catalytic converison of biomass, analyze the key scientific

problems, and prospect the directional and efficient catalytic conversion and utilization of biomass, in order to provide

guides for relevant researchers.
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