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HZSM-5 428.9 0.25 6.4 440 335 105
10-Cr/ZSM-5 387.0 0.23 5.1 443 336 107
15-Cr/ZSM-5 382.0 0.22 53 431 311 120
20-Cr/ZSM-5 358.0 0.21 6.4 407 281 126
25-Cr/ZSM-5 332.3 0.20 10.3 454 265 189
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HEALF
B L B+L B/L B L B+L B/L
HZSM-5 34.45 110.19 144.64 0.31 20.26 30.00 50.26 0.68
10-Cx/ZSM-5 35.03 83.69 118.72 0.42 14.26 27.69 41.95 0.51
15-Cx/ZSM-5 50.15 96.96 147.11 0.52 23.27 34.54 57.81 0.67
20-Cx/ZSM-5 134.54 75.30 209.84 1.79 88.35 35.51 123.86 2.49
25-Cx/ZSM-5 54.43 103.24 157.67 0.53 41.13 41.11 82.24 1.00
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1E0.3 g #i%gHE 0.1 g x—Cr/ZSM-5 14k 5] .3 mL
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¥y ol N | = S i - I N N O g e |
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1M B R AT A2 i SR I K A 1 S-HMEF . 4 Cr B 2K &
H 25% B, 5-HMF 7 38 k4R R . 33X 02 K 25%
() Cr $2 4L T 88 2 () R R A 1, A i S-HMF 45 fiff %
5-HMF 5 #255R & 75— Jr i ol G & th + Cr f
Ao P08 o A A ) b SR T R AN FLAR AL B
YA AL FLIE [ T EL
%3 EAFII S-HMF =R A0

10-Cx/  15-Cr/ 20-Cr/ 25-Ci/
kR HZSM-5

ZSM-5 ZSM-5 ZSM-5 ZSM-5
S-HME 18.18 22.66 23.08 28.73 18.56
e . . . . .

2.2.4 PR 6 JE IR 5 i

e I RN A5 FF T 3 2 11 B S0 56 % 4%
20-Cr/ZSM-5 fEA R AR e Pk o AR Ak i [l Wi R
ALFETE 12 000 rpm T =738 250 LA B A A0 5 1 0
B, SR 5 10 mL £ B oK M S B PE U 2 1K T
40 'CFEA TR 12 h, 4T T — IR . 225 KT
Wa R BRI SR AR E 550 °CTRBRE
3 hFEATERAE R R AR A AL AR S AT
ZEIRANME 6C Tk, Al S-HMF 175 5764 4 RIEHR
i 3 AL, AL T 1 1 T B T BB T T R
AT ) G 36 P A6 i SR AR Sy R, 3 35 20-Ci/ZSM-5
AR P AT 5 348 1T B2 A1 Ay A A 700 2 1o i B T
PR B T WAL SR Y f e %
AL AT TR AR, DA 25 55 2 o W B A 9 o o6
A AL R B AT R, & B 5S-HMF 7= [0 7 &=
27.91% AL LA 7= 2R A1 0.82% , & i T AL I 78
[l g ast A A T e R A I . TR SE R SR
AT ELAT R A EE 2 A M
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o>

M DESs /1 3 # A i 7E HZSM=5 431§ I 17
# Cr,0, 15 | — gy BUAE AL ] (x—Cr/ZSM=-5) . BF5E
T x—Cr/ZSM =5 AR B 28 2 DA B e 7 2% A1 o) 4 26
Wi A6 h 5-HMF By 5200 o A58 & 3K 20-Cr/ZSM-5
PR D ELAT B35 10 B/LAEL, A3 A T A A 1) S-HMF
PIIE PR AL . LA A0 N 5B, 20-Ca/ZSM -5
AR, 7E ChCl: MA/MIBK XUAHIA 2 b 7E e i 4%
R 5-HMF 7= 335 5] 28.73%. Xf 20-Cr/ZSM-5 i
AFNIEAT T IR A S8, PAE ALY S-HMF 7~

N0 T2 27.91% , 2 T A A ) E Uk felE T ) e s
AR RWNZAMEA R HAT R4 A0l B M. AT
FELIL T DESs A Tl 5 AL -5 R TE DESs Hp[A] 5it
A= o s A5 e A, Sl 6 A ) T R DR A 7 4T
R A TR S AR T RE i
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Catalytic conversion of glucose to S—Hydroxymethylfurfural using
Cr/HZSM-S in deep eutectic solvents
LI Zhuoyi,ZHANG Yantu', LI Xueli’

(School of Chemistry and Chemical Engineering, Shaanxi Provincial Higher Education Institution Engineering
Research Center of Advanced Energy Materials and Green Catalytic Technology, Yan’an University,
Yan’an 716000, China)

Abtract: 5—Hydroxymethylfurfural (5-HMF) represents a crucial platform chemical with significant economic
value, serving as a versatile precursor for synthesizing various high—value-added products through chemical
modifications. A series of Cr-loaded HZSM-5 catalysts (denoted as x—Cr/ZSM-5) were synthesized via an ion—
mediated thermosynthesis approach in choline chloride/urea—based deep eutectic solvents (DESs) system. It was
employed for the conversion of glucose to 5S-HMF in a biphasic system comprising acidic DESs and methyl isobutyl
ketone (MIBK). A series of characterizations were carried out on the x—Cr/ZSM-5 catalyst, and the effects of Cr
loading, temperature, and time on the yield of S—-HMF were systematically studied. It was found that 20—Cr/ZSM-5
has the highest B/L ratio, which can minimize the occurrence of side reactions and achieve the optimal selectivity of
glucose to 5-HMF conversion. Under the optimal reaction conditions (195 ‘C, 1.5 h), the yield of 5-HMF can
reach 28.73%. In addition, five cycles and regeneration experiments were conducted on the 20-Cr/ZSM-5 catalyst,
indicating that the prepared catalyst has good reusability. This study provides a new approach for the synergistic

enhancement of efficient biomass conversion between DESs mediated catalyst preparation and acidic DESs.
Key words: glucose; 5—Hydroxymethylfurfural ; deep eutectic solvents; ionic mediated thermal synthesis; supported

catalyst



