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P RS A ) A R P R TS v B T S, TERVAUR
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Figure 1 (Color online) FT-IR spectra of different catalysts.

500 1000

PR, X =AU iE h B kegginit 26 £ 1R
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H; [FIEF, Amberlyst-157E1700 cm ™ fI45 3 i 2 55
(14 40 4R 5. HZSM-57E 1096 cm ™ Ab 47 — AN AE 4 3 (1)
AN, 761225 cm™ ' AbH — AN E KB IE, BT T-
O-T (THAIBSHAX FRHBLHM R, F£796 cm™ b Ay
— AN B B, X2 T B T—-O-T X FR iz fif
X, BAT-O-Ti N2 BHRFE, T7E450 cm ™ ib A
—ANEERK L, ST-O-THIEH A K. X LLFRE
FIET A iR B R, 700~850 em ™ [X 18 5 55 (45 fiF g
H1545 cm ™" [X 4 AH 24 B F AR FIF 16 & M1 45 4 1 8 73
,‘_}:%?J-_E[ZS,Zé].

3.12  [REMREGRE

Xof A ATE 8 HR DU Fofr A [ AR e ) ] A R e A7) 1 Bl 3
TRUVRIERVEREAT 552, AL 25 b e M 2 T i Ak
TR MR R —. BRIPUR, BEE. Amber-
lyst-15. HZSM-5. FC-SO;HMIR % % 7 51 N6.85.
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F 1 ARG HRE S BRIE T

Table 1 Element content of various catalysis

SALAEIR PR LRI SIRERL SRR L

HEALHI (cm®/g) (nm) (mz/ g) (mmol/g) (mmol/g)
BRI 0.023 9.35 9.43 6.85 3.09
Amberlyst-15  0.04 18.76 7.54 5.25 426
HZSM-5 0.11 4.69 165.53 1.65 0.53
FC-SO;H  0.035 31.80 13.78 3.25 1.11

3.2 [ERRRAR A LBTHIR R Wbt aE
321 [FEMRERS A mh b U AR RS

WR2FTR, 43 BIFE KA R DL LBTH A & 45
2 DY o ] R R Ak 706 4 /N 4 K AR R s . AfF
FORIL, AN, PR R P AR GER 40/
LR YK R R ETRE. MAEKARR o BN T 4G
2. FC-SO;H. HZSM-5. Amberlyst-15{4L7] )5, 7
EiPEIERAUH0.8% 0.04%. 0.1%. 0.16%. 1M 4% H
LBTH AR RIS, 7EAH R O EAFIVE R T, 7%
B 3HEH36.93%. 35.52. 52.23%. 0%. &7
Amberlyst-15f# 407, FoAh [ AR5 5 LBTH %R
I B W A AR, R EE T /N AT 4 s K A
X B BR RN/ YR LT BT KR &R
] R TR 4 A 71105 0 /I T S A7 [ - ] Jsg 7 3 1) 1) R,
BRI, /N7 2 K R BCR B, TAELBTHAR &R,
LBTHR LUE A /N 2 9 45 R A, PR P i 7 4
INEF Y 55 R A P A 0 B T, KA RCR K
$ETF. Rk, LBTHANE IR 2 6] 77 7E Hir 1748 2507E .

SEA R P EARER AL B R, AT LR
t, TEZKAH B R 22 HR, 87 0 15 56 5 10 A 7R L R FE
TRFR R P LA B IEAR DS, BRI 2L 70 R B AN S R TR
FERRRIT, &SRS, FC-SOHEML MR T
HZSM-5, W] fg /e THZSM-5/) & b2 1 BUE 15
Lewis A6 % 55 - Hh7E KR IR BB 7, (R b 4m /N7
YeKfile, PRI RIS LR ER TR 4 =1 (Y FC-SO,H B =5 1)
HIE PR .

Wt #2750, Amberlyst-1572ELBTHAA &b B A
BARHI A E M. X RE 2 H T Amberlyst-157E =i
LBTHIA & A Fa e, Bfr SawiRi”. MiFC-SO;H
FR) R AR K T HZSM-5,  {EL 76 4 45 2 0 AR,
X EEREN THZSM-S A A E R RTH, 4
FIF 4 /N o K 50 VO s B, A5 H3RAE T

F 2 ERRBATIKRD N SR

Table 2 Solid acid catalyst hydrolyzes fine cellulose

AL RBLIE T HE R 5-HMF{3%

/ LiBr-3H,0 / /

/ H,0 / /
TSR LiBr-3H,0  36.93%+2.07% 14.01%+2.21%
WS TR H,0 0.80% /

FC-SO;H LiBr3H,0  35.52%+1.54%  3.39%+1.13%
FC-SO;H H,0 0.04% /
HZSM-5 LiBr3H,0  52.23%+1.34% 11.58%%1.06%
HZSM-5 H,0 0.10% /
Amberlyst-15 LiBr-3H,0 / /
Amberlyst-15 H,O0 0.16% /

a) PG RBEFI3 mL, #6750 mg, 4H/NEF4E200 mg (7
IKZE40%), 2R 140°C, [ BAI90 min.

52.23% i a pE A AN, BRI Ak 7 B A A
ol e R SRR 55 B2 (3.09 mmol/g), {H PR e R A 1Y
P, &S, BIRMNEZ, 5-HMF1S %55
(14.01%). THZSM-5/ 3[R % FE 1Y 40.53 mmol/g, Ef
AT 3R A B e 1) %8 0 1 2R.(52.23%) Al — 52 [ 5-HMF
(1211.58%), W7 1 BARHE AR SR IR for 2% P B AT
FIFTELBTHH AL /N AT 4 4 Ak 8 4 B

FIRETR G R L], HZSM-5#8 & LBTHIA fifh &
JE I BT b AL, MOR FHHZSM-5 A0 R 3T
Ja g AR AL

3.2.2 VAT R

2 LN [R5 57 & P [T HZ SM- S A 41 /N 47 4 7K
il R TR I R, RS 25 A N AE AL TS0 mg 4H
INETYE200 mg (B K H40%) . RBIRFE140°C . M
BFA]90 min.  WIER2F7R, BEEEFIIATR IR, 4
PR TE G TR, TR FIARUA 214 mLE, 4
WE1S 2RI B e m N62.31%, S-HMFAZE N7.8%. XAl
RS2 BT 24 A 57 (5 P B 438 I B (<4 mL), BiAAk &
TGN AT RV IR RN, AR TR S 5N
PR IEPELT S, (TSN AT 2 3 RUK RN A
BE. BRI, VAR R0 INE (>4 mL), ER
W R R R T KRR, SR — DK
TERS-HMF DA K R0 N REIER. Ak, HBER T
AN AL FLIR, A SRR R 54T 4
RHALRPEK.
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Figure 2 (Color online) Effect of different solvent volumes on
hydrolysis of fine fiber.

3.2.3 {4 R %

WE MV AR #7704 mLy 4H/N4F4E200 mg
BIKEA0%) . NI E140°C . [P E90 min.
SXHZSM-S{A0 T (1) FH 26 5 28 7= 2 s 3
F, FEHEALT &35 melth, ZH/NT4eibib R, 7
EIPEAR A S-HMF3 2 53 511 °894.3% . 50.56% Fil
2.63%, FKPFBARMAAHEE ARSI LEE, §
SO AE LA AN/ INET S ROK SN AT A, B
YN A AR T RNAR R P& A KRR
WEAR B — k. BB AL 2 35 mgd n 2|
50 mgh}, FAFESREM, XFEELFNGIANTEZS
ARG, (1SR R P IR SR A R = A
RERINE. EAE RN, S RN 260 mg,
FHEET50 mgfEfb 7R, R@IF=4)5-HMF 145 24 ) 7.8%
WIMEN10.5%, XK NHZSM-5 FH & 1 hnffi 45 Lewis
FRAE AR BES K, (04970 1 0 4 — 0 e f Ak e 1 oA 5-
HMF.

324  RAEKIFRG

FERE T RNV TR R (4 mL) BL R fE A 70 &
(50 mg)Ji5, TSN i B RN 2 8 e ] % Ak 7l HZ S M-
STEAL K IRYT /N AT 45200 mg, 5 7K R 40% ) il £ 71 4 b
Ik RESE IR, AT &AL

R T ARSI v A 2 B T SRR R B T 1
R, WA TAE— R PLERE (130~150°C)Fl— & WL
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Figure 3 (Color online) Effect of different catalyst dosages on
hydrolysis of fine fiber.

[N PR PR RE, 45 R EAFTR. TEAH R SIS
(6] R, 7 2 0 = B o R T T R B, 2 R
30 minf}, & BCRIE130°CHR R H6.67%, 1
140°C I iA $135.74%, 1 4E150°C i 7] LLik $65.55%.
Ak, fELBTHIA R, R SZIEE R sZmmR K,
BT, RGP, (B2 R TR, T
FEYIS-HMF (15 ARS8 . R0k, S T 3RAS 458 i 1
BRI TR, T B BRI
AN (I (8] R HEAT SR, A I I It 2 BRI e B
ROR. 2%, RICK 50 mgE b IHZSM-5, 754 mLI[¥)
LiBr-3H,O% 1, 7E130°C 254 F = 240 min, 7] LA
13 2R 2 0% 1) B 152 70.52%.

W [ A 3 A 3 Ak

396 B3 /1 532 M A 200 SR 1 S50 DR 3% (90l A I B
(A) BIE(B) EFEFR(C)FF LAk, FRAR
FH50 mgTHZSM-5MEA4K,  LAAH/INAF 4K fif 8] & BE1S R
NV FaAR, FH design-expert 13#44 % i1 Box-Behn-
kenH 0o H A SEER.

IR AR T, SKAFANOVARI R,
I BT IERE S & DR 2R A ) 32 AR 45 R (B15). B TR [
REEERPE)RE, RUODIALRE, SRR R
ZARFN R R BTN, MRS ) 25 53, Wi
PR B AL A ), B DAEAT 20 A 0000 1 25 SR 2 AR
XPRTEE. DRI, AT DUR] I [e] 9 75 R 5E s it 7

3.25
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Figure 5 (Color online) Response surface diagram of the interaction
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on the glucose yield.
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Selectively catalytic hydrolysis of fine fiber to produce glucose by solid
acid catalyst in a molten salt system
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Abstract: Glucose, a vital chemical feedstock, can be produced through the catalytic hydrolysis of renewable cellulose.
Most recently, researchers have identified solid acid catalysts as promising candidates for the hydrolysis of low degree
of polymerization (DP) microcrystalline cellulose to glucose because solid acid catalysts are favored for the great
recyclability, ease separation, and low corrosiveness. However, it is difficult for the hydrolysis of high DP cellulose due
to the solid-solid reactions, resulting in low hydrolysis efficiency of cellulose. In view of the good solubility of cellulose
in molten salt hydrates such as LiBr-3H,0, this work investigated the hydrolysis of fine fibers (DP=961) catalyzed by
solid catalysts coupled with the molten salt hydrates. The physicochemical characteristics of different solid acid catalysts
were compared, and the synergistic effects of solid acid catalysts combined with a LiBr-3H,0 molten salt system was
explored for the hydrolysis of fine fibers. The results show that the HZSM-5 solid acid coupled with LiBr-3H,0 molten
salt system exhibits excellent catalytic performance, achieving a high glucose yield, where a glucose yield of 70.43%
was obtained at 129 °C after 243 min of hydrolysis. This research provides a new route for the efficient preparation of
glucose from the hydrolysis of natural cellulose.
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