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FEE: LINEHOKIR G ECE R RS A B AR B M 2E =W M BRATIA . 2 WSS, RIEHIZE L
FEABR R T ALK (MC), TG T ARBETAEN LR EIARR (MC-SOsH ). R SEM. XPS.
TR Ny W A - 58 B R 8 B 00 Xt AR RV AT T 3R AE . AR SR BE L AR A 7= O e bR, BT
MC-SO;H b B fiff A RO il B AR ) S B %4, R T MC-SOsH RiEMRE . 45RFW, MC-SO:H BAf
120.74 em®/g (YA-FLECRIERUR 4.15 nm (97354042 78 1.0 g RABHE . 1.0 g MC-SOsH. 30 mL -/ N FE K577 |
RNRE 180 °C. RIHTHE 10 min MEAER B ST, REFEAFIERE ™ 253310 90.0%F1 79.5%.
MC-SO;H B2 (2.06 mmol/g ) Fl—SOsH B2/ (0.82 mmol/g ) 2 H AL TR EFARIE, I SnE AR B0
R R e R HE B B AT S e AL 0] B2 75 18 T MC-SOsH H BRI FI—SO,H BRIE I I, J2 ik imm 1%
JE  FE AR AR REEM MC-SOsH R Mgt b, A M 4 5 , AMERE LSRR 7= AT T 35 89.5%
1 66.8%,
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Preparation of lignin-derived mesoporous car bon solid acid and
its catalytic synthesis of furfural from xylan

ZHOU Cuiyao, ZHU Peiwen, DENG Xiaoya, TAO Yuheng, WANG Liqun, QING Qing’
( School of Biological and Food Engineering, Changzhou University, Changzhou 213164, Jiangsu, China )

Abstract: Lignin-derived mesoporous carbon (MC-SOsH) solid acid was synthesized from sulfonation of
mesoporous carbon, which was prepared by solvent evaporation-induced self-assembly method using lignin
and phloroglucinol obtained from corn stalk extracted with acetone/water as carbon precursors and glyoxal
as crosslinking agent, and characterized by SEM, XPS, elemental analyzer, N, adsorption-desorption and
acidity determination. With xylan conversion and furfural yield as indexes, the reaction conditions for
MC-SO;H catalytic degradation of xylan to produce furfural were investigated, while the reason for
MC-SOsH inactivation was further explored. The results showed that MC-SO3;H exhibited a mesoporous
surface area of 120.74 m?/g and an average pore size of 4.15 nm. Under the optimal reaction conditions of
1.0 g xylan, 1.0 g MC-SO3H, 30 mL y-valerolactone as solvent, reaction temperature 180 °C and reaction
time 10 min, the xylan conversion and furfural yield reached 90.0% and 79.5%, respectively. The total
acidity of MC-SOs;H (2.06 mmol/g) and —SO;H acidity (0.82 mmol/g) were the main sources of its
catalytic activity. The main reason for the catalyst inactivation was attributed to the adhesion of unreacted
xylans and degraded substances formed during the reaction on the catalyst, resulting in the decrease of total
acidity and —SO;H acidity. When xylose instead of xylan was used, the xylose conversion and furfural
yield could still reach 89.5% and 66.8% after repeated use for 4 times, indicating the good stability of
MC-SO;H.
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K I T 2 2502 BR M S A5 HL 0T AR R AR TR R
U, FEMAHEE . AR EMATREYN, H,
LT Y TR ATHR A YEIR T E TR 2 208, 3
TEAFAE R LS MR, R FBRbE . ASBRME . SRR AR
WETR B S BE AL AL, P2 K A B A . AR
EWHRFETY, T8 fh 2 kA W A ) £ he
(FF). M IEMERE (5-HMF ), OBENR. T
PR BT B 728, Xt A AT 4 2 A i
FEREY, KBRS ZNTERS, FE
P A B G o B S PR A, HOK AR K b
Al E—2 2 K SR A2 B FF . FF BIA RS2 12 il
RAEMEHNAEYR G0 T2Z2—, THTES/
WAL, WORERE . UK (THF ), 2-F 3k
WA p-BC N EE (GVL) 4ER1 Hk, ARBERIA R
] FF R38R AL XS T A 9 AR R 4 2 25 o ) 2
L1 2 Z Y (AL R T A R

DIA R BE AL B il 25 FF A9 SO nT 76 34 4H B
e MR R AT, Ho A R R R L
H,S0,. HCl, 4@ S W sl it 8 I AR 45 J ik
N, R R AL RRR S, LA fii FF =R kAl
B FEAE SN S AR 7 E LA R L % W I Ak B 5o
82 JREE ) Y AR AR 2R S DA R R O A
A, WERIEFERER . Tl RREEMIE . ISR
ALY R ZBRAE , ML T AR AL R R A A7)
JEXIMMEALT 2 T Il T 2 A A, H e
It RO BB S AR R, Wk, JF
Ke—FPEEM . T R L S A Y R R A AR 70 TR
WAL % A 45 FF Y Sy BT B2 0 P

AALARET (MC ) J2—Fh gk fLaR b RE, FLARTE
FIT7E 2~50 nm, HAAEEMHNILILE . B %
TR . FRURE Tl e I, sk e ol HL A R Y
AR i ™ R 2 A P S U A
2N HET R . BAT, §il& MC R R Ok s
AL TG ALY A BLEE I ok Al i U R Ak 1
Horp, AR AL B 4 MC AR ot B b, BT
TR IE AR B AR Bk | A L RS U 4 IR W B ik A
MC Bk, SR & R R R A R AL B
BILTRE I T A 7 W 8 6 BER A vy LAl 4519 MC fLBR
AR, PR BEXE LA I FR o I B 5 T AR T A
e iR T IR WA O R s, T A L AR T
P e R MC AL, AR AR, B
Mk 43 R B ok R RE BR324, SR B
ERMHER A AT MC B3R AR 215 3 3 —
M g JR T g 24 R R A A A R 1R BR T
ok il MC, SRMTZ AL A s R AT 7
gk, ML, AEIReE . nTEA R AT A
A MC.

AR T 230 7 A ST 4 2 41 v R o A K
R 15%~25%, T H A 2 0 450 R0 vE BE BB Ak
H AT B = SR A2 . /e Al A I A
RS I H A, ATE ] E R & R
PE £ MC AR ORACRT LIS b 7 9k A7 A= 153 251k
B YR, R G R TR 0 R T AR AN
H. HAT, BB MR A, AFE AT LUEACH 5
AL WA AR 0 2 MC T % [ A R A
fEI11 . HEROU 28UV AR A HLA i Z Bt — 2
{18 T 8 = A A Bl i AR i) 4% 1 LA v B e FLBR &5
F ) MC.,

A SCA LAY TR BB AR T R R, 38 %
FIZE R TEF 2 (EISA) Hl# Shfefb A FLAR H
PRI (MC-SOsH ), I LA R A Ak 70 B fi A
BB FF. FIH SEM. XPS. JCZE /ML . W
ASCRIT IR 5 ) S 45 S A A 7 A A4 380K 2R AT TR AT
58 WA R S R AR RBERL LR F FF =
Ko DI MC 4 €0 ] £ FIUAR T 21 45 2 1Y) i (6 5%
b2t =%,

1 XBED

1.1 #R, RS

FORFEFF (CS), HCH VIR M T BT 7 A
Y, AT RIF 205 (40 B ), 153 Fiab
J& CS,

ARERE (R 85% ), BRI B2/ T
AR ] REAE IR AL F127 ( Pluronic F127,
EO,0POEO 06, HIFHIXTAF iR (M, ) 12600 ),
¢ Sigma- Aldrich A%]; THF., Zf§ (ACN), —
F LA DMSO ), AR ( AC ), 41804 99.5%,
AR R AR HIES T4 ( MIBK,
JE N 99.5% ), TLIRaRIEAb A A FRA A
GVL ( TN 98% ). & 1 (JRETHCN 40% ).
[BR =W . AHE. FF, BUsEd4R 99%, Ligkhr
TAARHE B A FRA T 5 e HoSOL( T 4348 98% ),
KA EE AR A B AR SRR ZEK,
BT 2252 BK AT

Nicolet iS50 e H AR 4 2T /NG5 ( FTIR ),
K-Alpha+# X SfZ0GH FREHE{L (XPS), EHE
Thermo Fisher Scientific /A7) ; D8 Advance % X 5}
LATHHMY (XRD ), f[E Bruker /A #l; SUPRA-55
A R AR B (SEM), TE[E Carl Zeiss
/AT ;3 Vario EL Cube 1T ZE 0 #14%, 75 [E Elementar
73l 1260 Infinity T 1 = 85080HH €354 ( HPLC ),
% [E Aglient 2] ; Tristar 3020 AU B ( BET ),
Z[E Micromeritics {X#5 /2 Fl; DHG-9104A 7YHL#4
PRI G TR, RS % SE i s A FRA A
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1.2 FHik
1.2.1 KRAZ R

1 9.0 g FAL 5 CS A Z] 180 mL i V(AC) :
V(H,0)=3 : 2 WIRA RS, % 1.08 mL &4y
£7.0.6% 1% HySO/E ML, 7E 140 °CTF i 1
ho ROWEHRIG, W38, ARSI IMA 3~4 5
ZKIBK, BT 2~6 CHEE THE 12 h fliARED
FENTH . atEEGEDE, TS50 CHET 8 hHIfF 1.5 ¢
ToWk . EAE AR R AR,
1.2.2  BERBRAEAL A 69 ) &

SR W 20 3 ) 28 R BT 28 A9 AR A R i Ak )
MC-SO;H.,

MC M4 Bl B E R 6.0 g AR Al
[ =M AR EE 4 0 1 3 RAE 94.0 g 9 AC 1, il
T AR Z /) 2R = W B A B 6% AC I,
WM A; FF 11.7 g Pluronic F127 ¥ fifAE 47.3 g
# AC 1, #14% Pluronic F127 B 4340200 20%1H)
AC W, 1E W B KR A MV BIRG)
PEPE LIRS Y A1, IC B C; R)e, TEiE
LERETIEFE W 6 mL B £ I AR C
STEE AR, B R R R S O AR PR A
TIERIRAY ; BIEBRIRGYEIABIE I F, =
BT R AC, FREBEEILE T 100 CRIBIX T
AP ARAL I 4 h, RIS EA —E PITE AR BOIR I B
Ja . BREYI B NEEE TR, A S TR =
400 °CIffA+F 2 h 5, RAE=E, HHIOHK.
@R RR MC, H BTG, PR A R [ 4

MC-SO;H AUl %5 . % IRHG (g:mL) M1 :
10 ¢ MC JAM H,SO, 1, FHEZ 130 °Cilff7hfi{k
KN 4h, SRIGEHIEENR, 13§, JFHZEKepyEE
RO B RS b, BE R e T 50
°CFT44 8 h, EITCHR ., BARFAENA MC-SO;H,
1.2.3 MC-SO;H #E4L AR F ¥ %) & FF

Fe—E YR L, FREUKRERBE . MC-SO;H Filjs
FIE A 100 mL 55 & R 4 O B, R E
I rRIE Y [1F 2 SN SR T FR AT Y23 AR a0 2 WD N Ve 5
RWEE N 400 r/mine SV ZEH G, K BN 28 A UK
KPR HI B . IR UEW, I IR
o FF 85 71 (%) S0 e vk B, B [T AR 5% e FH 78 TR /K e i
T T A, 18 MC-SOsH-1,
1.24 REFHFREE

Fie 1.2.3 BRI, RN AMER: 1.0 g
AKZHE, 0.5 g MC-SO;H, 30 mL iF7] ( THF, ACN,
DMSO. AC. MIBK., H,0. GVL), 180 °C FJzJi
45 min, 5 EEAN RV T S 45 SR I R

2 1.2.3 BT, RNAMHR: 1.0 g KE

B, 0.5g HEALF (MC-SOH, . KJFEZE . MC),
30 mL GVL &7, 180 °CF I 45 min, %%
PR TR SR 45 5 i 5 il

e 123 WKL, RN AMHEHR: 05 g
MC-SO;H, 30 mL GVL %5, 180 °CF L 45 min,
HEARPERME (0.3, 0.5, 0.7, 1.0, 1.5 g) Xt
JFaEsE 3i3-A N

DL AT B B AR RS N, #2 1.2.3 154
BEEAT L, SN Z5F M - 1.0 g ABEBE, 30 mL GVL
R, 180 °C TN 45 min, HEAEILH H &
( m(MC-SOsH) : m(AKEWE)=0.4 : 1.0, 0.6 : 1.0,
08:1.0, 1.0:1.0, 1.2: 1.0, 1.4:1.0, 1.6:1.0)
XoF 52 I 235 S B 5

Fie 1.2.3 TR T I N AR, R AR 1.0
g KREME, 1.0 g MC-SO;H, 30 mL GVL ##|, #%¢
ASTA] B2 R HREE(160~190 °C A Bz B[R] ( 5~90 min )
XF 52 N 235 SR RS
1.2.5 1BARA) A AR R =3

i 1.2.3 WHBRHATRNY, RNV ZEMFER: 1.0 g
AKE, 1.0 g MC-SO;H, 30 mL GVL i5#], 180 °CF
K10 mine SOWES G, B SO 22T VKoK Fh e
W BRI, IR, W EW T FF
G R, R A AR T 2R IR OK R S IR
JFF 50 CHET 8 h JG PR AT RN o 44 BRI 3R sz if
) Je A PR FRHEAT S W, A5 BI04 [ A aR v FH 25 18K
VeI &, 128 MC-SO3H-2,
1.3 FRAEFAMIK

FTIR FAF: WAL 4000~500 cm ™', 43#E%
4em’, FIUE32 . XRD FAE: #if] CuK, 4@
b, 260=10°~80°, 7E 40 kV. 40 mA F1 0.02 (°)/min
R T, ASTZIERK 0.15 nm, XPS FKAF .
HAfh ALK, (1486.6 eV ), TR 150 W, 400 pm HHE,
Ph C 15=284.80 eV Mg brifEFE T AL IE . SEM
FAE . WEIFHABEAFTZE A MC-SOH R ITITEZS
FEE . JCR M. 3 TTE S AT A0 A [F A i
f) C.H. N FI S JTCE T Ny W-Mipik: —196 °C
B MC-SO;H By fLA5 ) FEM:, 1 BET #1158 H
R A (Sger), H t-plot BB AFLIEL £
( Smeso )» JT BJH 11 DFT 485 #0320 W% Jif 43 52 i 1L
oA e .

fii FIEC# C18 (@i HE ) HPLC %E FF i &k
JE o WA VIR B - V(H,0)=1 : 4 IREGWEWR, i
0.8 mL/min, F:{& 35 °C, #& MK 275 nm, 1R
AKX (1) ~ (3) IHEARRERILE (%), FF it
Petk (%) A1 FF =% (%); WA (4) HH5E FF
A e (g )o Horb, 5210 0 I8 FF ik
B (prr, g/mL) i IMREHEITHE
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KB BEEEALZ/%=(m+my—m3)/m1x100 (1) S £=(20%Cyaon — V1 X Cycr)/m (5)
FF SEEEPE/%=(max M ssen)/[(mytmy—ms) 81=(20% Cract — V2 X Craon)/m (6)
w e fxMer] ¥100 (2) S$y=(20%Cxanco; — V3 X Cuc)/m — S8y (7)
%[0 — V x e BE M x
FF FE3/% *%ﬁ%@ FF i #4100 E : ; Rofr, S o, SRS WA AT | —SOH & KL
my=VXpgp

:—th:' mlﬁ*%ﬁﬁﬁi, g3 mzﬂg MC-SO3H}=’£§,
g5 my NN RRERTE, g5 my NN FF
AR, g5 woeen IARRMIA TR 4L, 85%; [
RBVELACTH AR AL REL, 11365 M . Mep
TR TBE . FF MEE/RTAE, 150, 96 g/mol; V
AR SN IETRIAFR, mL; ppe NN IER T FF
kg, g/mL.

S SCER1 7107 0 8 TR B . R BN A2« %
0.1 g MC-SOsH it A 20 mL ¥~ 0.01 mol/L iy
NaOH ¥, #A (50 W) 23 60 min, 13§,
{REBUEWE, W J9 0.01 mol/L A HCI i 5E 1 IT
A ERRE (mmol/g ). MfR¥EE (—SOsH ) &
FE K5 0.1 g MC-SO;H A 20 mL ¥ 4 0.01 mol/L
7 NaCl i, WAL 60 min, #IUE, 148U
W, JHEFE N 0.01 mol/L i) NaOH I & NE W IT
E—SO,H & (mmol/g), &K (—COOH) &
BIE: K 0.1 g MC-SOsH JLA 20 mL #kJEF N
0.01 mol/L /% NaHCO; %, #H4bHE 60 min,
g, PREBUEW, FIMREEA 0.01 mol/L iy HCI i &
JEW 1B —SOsH fl—COOH & (mmol/g ).,
HAH A A R

—COOH %, mmol/g; V. V3 i HCl AT,
V5 NaOH B AT mL 5 Cucr « Cnaon Cnaci s Cnaticos
A HCl %% . NaOH ¥ . NaCl ¥ A1 NaHCO; 1)
WeRE, mol/L; m AFES T, g.

2 RS

2.1 MC-SO;H HIR1E

KBl la~c 40 Gl B K it &£ . MC-SOsH i
MC-SO;H-1 ([ 1 J5H9 MC-SOsH ) ) SEM 4],

ME 1a ATLLEH, KERZERIEIAZH, R
SEAMEARE]; L 16 ATLUE H, MC-SOsH 4544 %
AR, ARTRE RIERIE S5 B 58 IR, S5
By, FLBRAMEL, XORRA WG AL KB F127
FEAFLERNS, R 4 8 MC-SOsH fiEfkil; A
lc B, MC-SO;H-1 H PR B i FLBREE 3E

[ 1d % MC 1 MC-SOsH f XRD &, A LA
i, WEYIE 20=24.3°40 1 B — 4~ 50 A7 5 i
20=42 1°[ff3 I — A 5508, 43 565 B — 4k FL B AR
KA (220)FN(385) s 51T, FRWI MC FEf L il &
MC-SO;H i #EH, HAFLAEH B A poe e mn, A
H—E R,

(220) —MC
— MC-SO:H

(385)

FAXT5RBE /a.u.

U 2040
3435

O ls MC 167 eV

— MC-SO;H v_/\\
LJUS 170 165 160

A S |

FEXTIR B /A,

10 20 30 40 50 60 70
20/%)

80 4000 3500 3000 2500 2000 1500 1000 500 600 500 400 _ 300 _ 200 _ 100
PW/em™

ity

a—AKEE; b—MC-SOsH; ¢—MC-SO;H-1
1 AKJFiZE. MC-SO;H Fl MC-SO;H-1 1) SEM & (a~c). XRD #%&l (d). FTIR #%& (e) F1 XPS &K (f)

Fig. 1

Kl 1e M AT ZE MC FHl MC-SO;H 1 FTIR & .
LB, KE. MC Ml MC-SO;H 7£ 1037 #l

SEM images (a~c), XRD patterns (d), FTIR (e) and XPS (f) spectra of lignin, MC-SOs;H and MC-SO;H-1

1610 cm ' Bt AYHRAE 164351 F&: C—O il C=C #hY
FrfhdEzsh", 5ARBRZEM MC M, MC-SOsH 7E
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710 cm ' 4b H B —SOsH FeH C—S Y41 45 Ik
g, LI MC Bk S E—SOo,H 2P i
H MC-SO:H 7 1711 F1 3435 cm™' b3 5] H3 B XT 7
—COOH % |2 C=0 # Ay 2 3 - —OH B #1454 5
WERY AR, £E 2940 FT 842 om! b A I I I A5 /)N
BYIH 2 AT B2 A Al it B 3 B C—O—C A1 C—H By $i1
R B R R W7 A AR SR A IF i 2

& 1f > MC 1 MC-SO;H ) XPS %K., " LIFE
W, EZEARE 167, 285 F1 532 eV Ab 3 M43 %}
N S2p. Cls fO1s TEME, X 3 FnREREE
R A A RB . B¥E C 1s MM HIE
MC-SO;H Wil &t ge & =4 &H C—C.
C=C., C—0. C=0 MU (41—COOH ),
fE 167 eV 42 S 2p 25 A RE, A S #RLA—SOsH
WAAETE

2 ) MC-SO5H 1) N, W - JIi B 55 it 4 A LA 43
;s % 1°85 MC-SO;H B 4 #7 fil BET 11545
B R 2 NAN MC-SO;H A i 1 R FE I e 25 5% .

80+ a
70+
gl

) % .u--"'..=.l
= 50 ns
Z :..’..’..-'..
Q
= 40 ::i

0 02 04 06 08 10
HAXFETT (plpo)

FLA/[em’*/(g-nm)]
e e e e
—_ [\S) w N

(=]

10 12 14 16 18 20
fL2/mm
K12 MC-SOsH 1Y N, W-JBMHFRLL (a) FHLARMEHIZE (b)
Fig. 2 N, adsorption-desorption isotherm (a) and pore size
distribution curve (b) of MC-SO;H

MIEN 2 AT LU 1, MC-SOsH HY N M -Jl5t B 45 it
2R B IRFRMER IV R 2R, H H2 mEW Ik
TE p/pp=0.45~1.00 (& 2a), FKWPLFFTERSTHISNA
SERAFIEME, HA LA A L5 ),
MC-SO;H 1Y Sper. Smeso 733124 100.80 ., 120.74 cm?/g,
MALARFCN 0.11 em’/g, FHFLEEN 4.15 nm (
2b, £ 1),

0 2 4 6 8

MR 1 MRS R H, AR A
MC, MC-SOsH ' C Fl H Ji it 53 80F firii /b, S It
RIERAL G B AR, MORKTRZR M 0.073%IH &
MC ) 0, TiZead ikt = 3.16%, Ui BIFEfbid
TR PGSR A (—SO3H )5 MC B T BUr i) i % .
(] A, 388 o R R 45 2R AT 1, MC-SOsH H—SOsH
FiR 4 0.82 mmol/g, ERE A 2.06 mmol/g ( £ 2 ).

#£1 AKJFEZE. MC F1 MC-SO;H 1 BET FITTE S HT

Table 1 BET and elemental analysis of lignin, MC, and
MC-SO;H
JCR PR U % BET 43#t
: AL -1
# Eﬁ.j N C H S ?l:l SBET/ Smeso/ :E,;]
'{Z’:i/\/ (sz/g) (sz/g) } ’f:l:/
(cm’/g) nm
ARJFE  0.69 64.97 5.90 0.073 0.010  2.63 0 0
MC 0.53 73.783.49 0 0.16 108.86 124.31 4.32

MC-SO;H 0.39 52.402.48 3.16 0.11 100.80 120.74 4.15

# 2  AJF MC-SO;H ¥ i iR i
Table 2 Acidity of different MC-SO;H samples
FiR £ /(mmol/g)

F i

MRE  —SOHME  —COOH R
MC-SO;H 2.06 0.82 0.62
MC-SO;H-1" 1.24 0.28 0.26
MC-SO;H-2? 1.84 0.63 0.44

DA 1 YR HAE L) MC-SOJH; @ 5 W 9 AL
MC-SO;H.
2.2 FEFIFNE LTINS [ R R0

el 3 DAy R A o 2K S5 10 B 520

100 100
’ fgg%’?@%%
. 80 § 80 .
5 60 N N ] 7\ 19 ﬁ
£ N SN
AN N N N 5
R EE
AT LTI
THF ACN DMSO AC MIBK GVL H,0
80 * 180
560 \ ﬁ
ol 0t
2 108

-
-

0 N\ NI
MC-SO:H bl AREER MC
K3 (a) AL (b) XS HEML SN 52
Fig. 3 Effects of solvents (a) and catalysts (b) on catalytic
reaction
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SR FF 8 R R 22—, B
ARBBER AR FF RIER . MmN
a nLIEH, SHEYERMEL, L HO0 MEFI,
FF F=REM% (8.2% ). XfgZH N, WtkdEE+
VR AT REATR S R TG AR, DT X A SRR 8 fifp B A
JB KA B FF 1% 5 I HL A A A TR] s A AL 7] 4
G T K BT 22 B N 08 ER T i —
A2, GVL RHIEFIEE, FF 7% (59.9%) Fl
KRBEWEFLALR (84.8% ) B hfm . MELEINT,
7 THF, AC. DMSO & FI R e3R8 5 4y
) FF =2, (HAHE T GVL B A RABREAR, X
Al BESE RN FE X e H o, FE E— 2 B i i 4
REERI =Y e, 75 526 i R vt L8 31 HL R v
WA

ME 3b TLLAE W, LD GVL FIEFING, S5R%E
IEALFRI A SR (FF 7223850 11.5% MR R 1k %
K 44.9% ) ML, LI MC-SOsH MLt FF =3
KT 420.9%, LR WHK T 88.9%. i AR
R MC 1EMAERIET, ARG ACR A 10%, FF
FERPEIT 0, UL MC-SO;H H—SO;H A T 56
HEAALVE I .

2.3 AREHERMEX R EE 0

B 4 MARFMEI N X MC-SO;H LA 5 b

Ak K FF B2

100 400

\° * FFf= i 22 FFPe s s AR R AR
£ N N N N ]

N A N N 300
Folp BB :
PN N B 5
A AR et
Sl L ] E
1 B B B B!

ANl A DA Al A {100
L
0.3 0.5 0.7 1.0 1.5
AR g

K4 ATRBEAS XS 2N Y50

Fig. 4 Effect of xylan addition amount on catalytic reaction

I 4TI, AR E 03~1.0 ¢
Z I SE IS, AR A I AR E , M FF
7 AR B IS p N R (HL FE 7 S
B e mi( 345.5 mg )o M ARTRBEA NN 0.5 F10.7 ¢
B, FF =858, 405000 71.4%F1 70.4%, XTRLHY
ARBBELALRN NN 83. 7% 83.5%. Bt A R
W — KR 1.5 g, FF PR A7 5 KR
AL AR TR, SR BE A e Jm,
IO I B T A3 s P A A A I B8 AR SR T [
Jo R T MR RR A AL R M ARE ), 5 3 U R4 Y
W2 FTLL, BALRAR RN 0.5~1.0 g.

2.4 (BT AEXT &N EIE I
B 5 MR RER IS (0.5, 0.7 f1 1.0 g)
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Fig. 5 Effect of catalyst dosage on catalytic reaction
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Fig. 6 Effects of temperature and time on catalytic reaction
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Fig. 7 Recycling performance of xylose catalyzed by
MC-SO;H catalyst
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