254 Ho
2011 4E 12 A

G

i fb Vol. 25,No. 6

JOURNAL OF MOLECULAR CATALYSIS(CHINA) Dec. 2011

XEHS: 1001-3555(2011)06-0503-05

BB SRELT G &R EELRE
SEEES-EHERBIAR

g

, FRE, XFX, HHIK

(L PPERRERE AERE R R TSR WS AR TR AT,
PP A A SRS, T F T 530007)

@ F: LIMCMAL, HZSM-5 DL R 225631 (MOR) A, Wikl (PW) S {d th4L 2y, il e 35tk il s — R 51 1
BB IRAEIL R 5 SR A FTIR . XRD | N, -8 B8 BFE A N A T3l 8 B 45 20 A T BOXT AL R AT A 2R 3%
HIE S B E M TS R D, BB AR , PW LITCE T 4546 35 5 23 w3 3R 1 22 180 0 5 AR RIAEAE B B
B e SRR 0 i 5 508 Y BRI (S5-HIMIF) (39 S S0 X AL TR P HE AR PR REEAT 1A, S5 RFRIAAI T
HE A, HZSM-5 S 4 F IR A AL 57) (PW/HZSM-S ) S fif H HLAT B oy 11 282 1 A it DA B il LA T R B S 1

PTG AR AR T s PR 9 A B S-HMF s DL F I AR O #5541

PW/HZSM-5 4], 78 120 C 54 i 80

min, AL S TA S 96. 5% , A 5-HMF RYZEFRER 79.9% .

EE
RES RS 0643.32 XHERARIRED: A

W2 S HAT AR i T i AR W B, AT
WEE R & Rl 2B M 5 e
7SO WE AR S TR 8 B P A R S5-0R Y R I (5-
HMF) 2 305 4F 5 A ) 5% 95 U8 0T % 1) B T 8 44
AP S-HMF [REA w0 6 1 B FA A —
P RE HLP IR, LLE R Bl ] LA i 24
A7 T 24 it L T T A A e A 11 397 5 25
TR M T TR Y, LR R
BHERRYE AL VR IR T AR AR, e ek il
# S-HMF- . AR LURT A T3k 4 BUR A JCHLER Ry
LIRS S5 AR 1 70 AT LA AT 250 A1 O SR A i o 45
5-HMF, {H 354 Ak 7 A7 7E AR 2 25 200 1 il
WS =YL B, TR gs, I HLHE 9 2 ok
HRBA—E T ARk, Z AR AL AR
R AT RS B R P TR % AL &5 R B I
AT DL AR o S S R R 5 O TR MR
PEAE AL 70 B 4% [0SR T, TERR PR Wy, TR,
AR YR AL T 2 ) R 3 AF SR W5 1) 2 2
Jiti',

T HEE 5-HME ISR I e i 72 ) 2%

WimBHA: 2011-11-05; {&[E HHF: 2011-12-15.

T R SRR ALMEE s 2K BRESIR; AR

ARSCLL PW VRS {EPE2H 53, T MCM41 | HZSM-5 |
P25 A Ve 38, MAHEAGTRI AR I | fFLIEZS
HE A B A5 A X AR A0 PR A T35 PR R R MR AT T
RGEHT, LA SR g e 1 00 il 4 5-HMF
et R e S %,

1 RIEHE5

1.1 #F R A7

WRESIR : R RN WAk 2 5 GRT Kho, ar
Mrafi; Bwl, ET AV TR ) ARAE, b
i, ZHIESEAR, SRR R R T, At -
FR A ELMERE, Sigma-Aldrich i£57], 99% ; MCM41 |
HZSM-5 1 MOR Wy mg FFfEAL R ), {8 FHT 24 7
600 Cy&4k 5 h.
1.2 A%
1.2.1 BRI A il s RS ik ab i
Je B I S WS R 1073 (g/g) A HL I T B e
R 24 h, TS AR DUIR S 6 N K A2
Hr, T 110 Ck—2E i 48 h; FJS 12 80 “CREK 7y
ZET, 0 R A 250 C OB Ebad h, B H)

EETR: )V ARRAEETH (0991006Z) , T PHRMHAREHE 4T H (10Y)25SW03) .

BRI 2, £ 1985 45, B, St iR,
1) sEiREE R N, Tel: 07712503980 ; E-mail: Lym810555@ 163. com.



504 g Mt

25 %

R, WARTKERE, &, DUEW R RKE
WEORE T 100 °CHAS T 24 h, 15307 80
FRAEAL ).

1.2.2 Wi 5RIE AR FT-IR SGikim i 56
Thermo /A 5] [ Nicolet 1S10 £L /M 34N L 18 52 5t
M, FHHEEE R 4 000 ~ 525 em ™, 4rPEHE N
0.482 em ™. Fh{RLSHE T H ARH2E/A R D/ max-
Ultima TV X SFRATHHMERAE, WKL Cu Ka J4,
HLE 40 KV, L 20 mA, A9=0.02°, 5 °/min [
SRAFHEAT. LR LA A8 1 b RS TR R
HARB B 7 1) BK-122W - pi AR 1 2008 BF- 50 e
LA BHY B, MHITFE AT 7E 125 CHAE M
AbFE 4 h. NH,-TPD 3 52 K HE S SRR A FR A W) i
PX200 RUMEALIFRAE R SE, £E 30 ~650 CiL, LA
w2l NHy, ji@iid 3 mm x 200 mm (1 [B] 3 B ¢ & 2R

SEE
1.2.3 B/ 4 S-HME 5 100 mL DMSO
TR BB, 78 120 C RS T W 2

R, A 1.0 g R BES R AL, 3.0 ¢
OB, REERE, E R I T, 2 h SRS RN,
TRV 25 A8, DOIEY KK BE R BOR 5
HET, Dy DR AL 7).
1.2.4 SEREFNS-HMF filse Sl 948 Dionex
A A Y UliMate3000 HPLC 73, R A9 €835 25 1
A 8 3% 4 A Phenomenex [ Luna 5u NH, 100A
(4.6 mm x 250 mm) ; ishtd Rk 2 HE/H,0(70/30),
V/V), iR 1 ml/min ' KRR 35 °C 5 A EE
AR ZE RN g, AR RS 35 °C.

5-HMF 38 1 3£ [E Dionex 2 H) [ UltiMate3000
HPLC 734, SR F A (3% 26440 . (4354 Dionex
MCg (4.6 mm x 250 mm); ¥ zhA K H EE/H,0
(15/85, V/V), J# K 0.7 mL/min~"; #:E K 35
C 5 KPR 280 nm.

2 LIREERSTH

2.1 ELFIR FTIR £ E

R TAET T Lo, SCh ks PW/MCM41
ARFMEARN PEATRIE BT, WA 1 FiR MCM-41
7E 1 050.3 cm ™' F1 807. 8cem ! FEAE B AE WL Yt s, 43
J31) B T e A D T A 11 S5 X R e 4 i 0 R R e 4 i
g5 fE PW/MCMAL [ 21 4h 3 P b vl 2 3R, A
966. 16 cm ' fhAr MCM41 £ Hy— SR kgl | g 4b
WU I T PW 43 Keggin Z544H W = 0, BYASXT

PRAR G 4% 31 1, O B Al PW R R i o 4T

MCM-41

1050.05
PW/MCM-41

966.16

it

Transmittance (%)

1061.92

PW
1074.92 956.67
1 1

2000 1800 1600 1400 1200 1000 800

Wavenumber (cm™)

B AR R B AR Y (7 AR 2T A M
Fig. 1 The FTIR curves of catalyzes and supports
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Tablel X-ray diffraction data of PW and PW/MCM-41 ( mechanical blend)

2-Theta d (A) Height FWHM XS (A)
PW
10. 461 8.4036 202 0.163 621
25.541 3.4794 245 0.191 499
MCM-41 + PW ( mechanical blend)
10. 461 8.4492 152 0.280 305
25.541 3.4848 134 0.219 419
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Table 2 Pore structure parameters and acid amount of the catalyzes and supports

Surface area
Sample

Volume of pore

Size of pore Acid amount

(m*/g) (em’/g) (nm) (107 mol/g)
MCM-41 810. 892 0.606 2.989 0.787
PW/MCM+41 574.706 0.458 3.187 1.453
PW/HZSM-5 40. 535 0.029 2.861 1.812
PW/MOR 69. 190 0.025 1.445 1.825
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Preparation of Supported Phosphotungstic Acid Catalysts and
Their Activity In Fructose Dehydration

to 5-hydroxymethylfurfural
LI Yan-ming, LI Bing-zheng, WU Xue-zhong, HUANG Ri-bo
(State Key Laboratory of Non-food Biomass Enzyme Technology, National Engineering
Research Center for Non-food Biorefinery; Guangxi Key Laboratory of Biorefinery;
Guangxi Academy of Sciences Nanning 530007 , China)

Abstract: Using MCM41, HZSM-5 and mordenite (MOR) as carriers, phosphotungstic acid as active compo-
nents, a set of molecular sieve supported phosphotungstic acid catalysts were prepared by a wet impregnation meth-
od. The supported phosphotungstic acid catalysts was characterized by Fourier-transform infrared spectroscopy, X-
ray diffraction, low temperature nitrogen adsorption-desorption technique and NH,-Temperature Programmed De-
sorption respectively. The results indicated that the frameworks of the carriers were not destroyed during loading,
PW was highly dispersed on the surface of the carriers with amorphous structure, strong interaction was occurred be-
tween PW and the carriers. The supported phosphotungstic acid catalysts were evaluated as catalysts for the dehy-
dration of fructose to 5-hydroxymethylfurfural (5-HMF) , due to its more acid amount and appropriate pore size, the
catalyst of PW/HZSM-5 shows superior catalyst activity and selectivity to 5-HMF comparing to the others supported
phosphotungstic acid catalysts. With PW/HZSM-5 catalyst, fructose conversion of 96. 5% with selectivity to 5-
HMF of 79.9% were attained at 120 °C for 80 min reaction time in dimethylsulfoxide.

Key words: fructose; 5-Hydroxymethylfurfural ; phosphotungstic acid; supported ; heterogeneous catalysis



