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2 B R IE, W WA IS FAL #4408 2-
MTHF & Tk A 7= 05 2, RS S T Tk
FUA: 7=, BSUE B AR RERE . AN
SR Cu AL E SR s FAL I A %
2-MF, CR AR 90%; Hk, 7EmAHH R 5 4R
AL AL 2-MF iU, #5%] 2-MTHE™, Xf F
55 2 ARV, Tolk b 2-MF INE A itk f 7, 2<-
T-[E AR AR A A, 8RN = L A A B e
PR KR, WA R BLs i, M2 T,
LA T B AN A T 20 5 R, B n
VESRPFIRAN . AL 28 5 B, AR T 20T
WiFEZ . Biswas 28 H0l T Pd/C AT 2-MF
AR, 2-MTHF BJICR RE 98%; Ba fE#E#) Cu
FE A Ak ) A ok g I BR R N 2 B MR O 0 9
2-MTHF B UCR L. B8k Pd/C AL 77 fiE
U, ARV e 1) B AR BRI SRS fefT P, DL
B |58 O = e L Vil B | e A 3 N | 5
JEER X IR IR B C=C SR B L F A& mE .
Wang %1 DL Si0, M A % T NSO, {4k 7,
T 2-MF SAINA, frfg 2-MTHF YR 0T 35 93%,
J7 %7 il ALO; Ry # R i 5 T Ni/ALO,
ALK T B3R B, 90 SR B (% Ak
99.8%; HEFEME 98%), il Ni FEAE AL AL fE
A 7 I 2 AN BAARSE . B AAR RESR S TE M O Y
OYBUEE, SCPEMEAR TR 25 A DT B = RS M, 1 RERS
PRAE R R RORR SRR, A I
SN, AEVF 2 N P B AR, PV 4R
A R Ni-Cu {45, B e, &
BRI R 5 K 2 5 i 4 A 500 140 8 e B e .
SRR G WFSE T 1,4-T K BN SRR A A
T RSN, 5 S 3 W 28R 2 5 i A 7 3 i
& Ni PR AR A, 7F 2-MF S A& 58, 4
Xof F R ARV LA AR, A TR Ak BE 1 52
A LA

AR Si0,. ZSM-5 Fil MgO = Fh#k Al £
T NiO i g &8 10% A9 Ni SEAE4L 7], B fEWF5E
AR 50 2 AT N 4 AR 57 2-MF A i &l
2-MTHF JZ 1% H 5 v 1 BE S . Ay 3 I ) 4 ik
Xof I I RE B BE I, S5 R IS e il 4. AR gE 4 SRR
H Ni/SiO, L7 L R AL FLA M fFLAR Y3 5 T
Hofth 2 AL, TEPELLS Ni 40 Hh: o 4, iR
HAE Y, B S SIS R Ni/MgO i
Ak 37 2% Tl R i A 2L, 2-MTHF B9 28 6k %5 55 i

Ni/ZSM-5 Ak 57 2 T BR PE A S B B oK, 2-MTHF
ARV, AR XT 2-MTHF 5204 K.

1 SLIGERSy

1.1 iXF

HFRER (Ni(NO,), 6H,0, 99%), /R & (CO(NH,),
99%), DU HL A E k8% (TPAOH, 99%), IEAERZ DU Z.
fi (TEOS, 99%), AR, ¥4 H [E 259 B Ak F iR 57 FH
BN RSN (NaAlO,, 99%, AR), I [ |- i 4
SEMRA AR BR 2 75 Si0, 8Bk >k H Fujisilysia
Chemical Ltd., F 2~ 1.15~2.35 mm; MgO % H
R IARHE I KA BR A F], BAR M40 pm; ZSM-5
SEE [ il
1.2 ZSM-5 Y%l &

ZSM-5 ZACR K il 4% K 19.5 ¢ TPAOH
F10.1 g NaAlO, I AF] 23 mL 257Kk, #tdkE =
SEAVAAR FREL 12.5 ¢ TEOS, S8 N E iR VA W
TR ERE 6 hy 25 R RCEE A K IR N A, 7R
170 °C FOHERS rRCE 36 hy K5 3 i IR 2 228 1
IKZWELUEGE pH=T, SRIGTE 550 C T (FHk#
KA 5 Comin ) TR 6 h,

1.3 EAFIRFH&E

Ni BE 4 b 7 34 R FH R B0k il 45 - fF 435 ¢
Ni(NO,),-6H,0 Jil A% 15 mL 2 & /K, T aligg
I, RIG SIS 10 g #hikrp. =R A5
12 h J5, EAPZHITE 120 °C F 14 10 h, 7E 400 °C
T OHEHEZE N 5 Comin ) 52 4 h BRI A
Btz S0 0.425~0.850 mm fEEREI .

1.4 RIEFH*E

K4 H 3 ) 3 AL 0 Y (Autosorb-iQ-C
) TEWCRREE T HEAT N, S50 MR- B, 000 2 e Ak
Y R AR FNFLES S, SR H] BET EARYE S5 RZ T
R A, SR DFT 338 LA 2 A AL AR RS
K X BFZATT 31X (Bruker D8 Advance) £ AfF {1k
FIEIHIAH, Cu Ko S12% (1= 0.154 056 nm), 20 F13#70
A 10°~90°, F9453# % 4 10 (°) ‘min .

H,-TPR i 3x 7€ 1k 2% W% B 4% (ChemBET Pulsar
TPR/TPD) L#E17: 0.05 g fitfbifhe A U B4, A
He(30 mL-min ') J5 THE % 400 °C, 39 30 min, [
% 50 °C, 3@ A 10% (¢) Hy/Ar #75 #E 1R & S (30
mL-min ), ZA 5 LA 10 Comin ' A4 TF iR 3 R A
900 °C, ffi S KM %% (TCD) & H, Y FE .
SR FH TRV 8 Ak 2 W RS, A P TR 50 B 2 0 2 i Ak
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F B (NH,-TPD). #EAERI & 02 g, BT U
A4 3l A He (30 mL-min ') J5 N ZE 550 °C, K
1 h; BHIZE 50 °C, 15% (p) NHy/Ar 18524 5 W f
1 h (30 mL-min "), 7E He JiH 3T 1 h, LA 10 °Comin '
F B R TR E) 800 °C, T 3% NH, it b £k 1)
JH AR I T 2T A0 63 (Py-IR) X4k 5 H Bronsted
1 Lewis 2 43 A 1 & 17 & AE . M X 7E Thermo
1S50 1% %% FiE4T: %% 30 mg FEMEH, HALL A,
1E 400 °C ELZ5 hfiiAb B 1 h, R 2 200 1 h, 78
5 TR B AN BEZE TR 30 min, ELAS 4l 30 min J5 2R
S22 TR T BB L, SR 5 43 BIHE 150 #1250 °C A,
A3 2 IR R L AN . R FEI Talos
200X FEH LT B IMEE IR TEM EI&.
1.5 EAFIREMEEM

[ 8 R B A T R S AL Ak 2-MF
IEMERE. 1 g AR R 7 S B A8 Ty, M 2 T,
1E 700 °C K L 20% () Ho/N, B9 WA 3R 5 4 h.
SR 5K BN 4 H 2 T T B R N IR, R 2-
MF Fl4li Hy(Hy/2-MF=6.4) YE 4218 A J2 0 25 &, THE
% 2 MPa. 2-MF AR & R R R SR AZE R A,
IEZE KPS H IRE. IRAZE6E T v
ML, RN ZE IS, B 7 e ks R BE, JF
P B 25 T4 B, W™ W4 R RS (i
X (#% 7. GC 9720 plus) 43 7. K FH BN H: (. H
FERREEELE, KB-1, 30 mx0.32 mmx0.50 pum) Fl I
BT 2%, SEREERIREE S 180 C, K # L
250 °C, P FHE, H AR 50 CERFF 6 min), LA
10 C-min ' {Y FHEE R TFE 250 °C. =i gt
6] 43 54 2-MF(2.2). 2-MTHF(2.9). 2-/% i (3.0). 2-

P (3.2), B (4.8). PUEIEME (9.5). 2-(PUEME A
By UMK (11.1). 2-MF %4k X Fil 2-MTHF i%

bk sira T
N -MF,in — N -MF,out
X = _2MEin CT2MFout )04, (1)
NovEin
Ny vrop
S o mTHF = x 100% (2)

NZ-MF,in - NZ—MF,ouI
Hrf Ny ypan 3R RN T 2-MF B9 BE IR 22, Nowrou
RFE NG 2-MF B9 BE IR B, Ny 1836 729
2-MTHEF B8 /K%K

2 HR5IHE

2.1 EAFIHERERRILEN

Ni/MgO. Ni/ZSM-5 F Ni/SiO, f# 1k 7] i N, 1%
L R T S N { N s o AN S I B = S BT ST
Ni/SiO, 45T 2k Jy TUPAC FrifE g IV AL, W44k
FITEAEA LAY, A2k A7 AE H1 TR AEIR, 3
BHALZ5 4 R 3 21 i B AT £L. Ni/MgO Fl Ni/ZSM-5
AL I T BISRRER, FERAK PP, T, W i
T, FEHAE PP, TR LA, B
AR ETIT (0.9~1.0) MR A4 4k 2L T, SRBIH N
TFLAE A = il Ak (Y S5 Rk B FLAR S A X i1
BA 4, AR R IRLA [ A S U i S8, R 45 iR
LA ok R AR LA RS fE R 1 . th 3R
AL Ni/SiO, AL Y F e mi A, FLAFFLIR 2
IC 5T Ni/MgO HI Ni/ZSM-5, K 55 F) T 1% 41 43 A
M BT B, BRR 5 1% g L™,
Ni/ZSM-5 HYFLAZ A FEHE T 2 XK (1~2 nm
1 3~5 nm), Iz A A0 )0 B /D B A FLES A, T
Ni/MgO M| H A T FLE5H4).

()
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Fig.1 (a) N, Adsorption-desorption isotherms and (b) pore size distributions of catalysts
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R 1 ELFMEBELFER

Table 1 Physicochemical properties of the catalysts

Textural properties * H,

Samples Sper Vore Dyoe  consumption
fm*g") fem'g') /nm  /mmolg")
Ni/Si0O, 295.2 0.750 10.10 1.54
Ni/ZSM-5 51.0 0.420 1.84 1.63
Ni/MgO 13.6 0.061 0.95 0.35

a. Determined by N, adsorption-desorption;

b. Determined using H,-TPR.

2.2 BEAFIRRLEH

JE B Ni/Si0,. Ni/ZSM-5 F Ni/MgO 1k 7
f) X R AT S A0 14 2(a) B 7. Ni/SiO, #EAL 7 7
20 24 21.6°40 5 7R M B BEATT B U, X6 N T G E A
SiO,(PDF#27-0605). Ni/ZSM-5 4 Ak 71| (1) 437 5% &1 3%
B MFT BUARAE 38 I, 1A )8 T ZSM-5 4311
A AT, R, 75 20 9 37.20, 43.3°, 62.9°

F75.4°40 t BAT 5F 08, 3 06 R NiO Y (111),
(200). (220) Fi1 (311) i M. Ni/MgO AL 51 H oK A
D) NiO FYRAEAT ST I4, AR R AS 2 LL NiO I
FHAETE. MgO 5 MgNiO, 11 & Il S Bk P, 17 5
I BAE 20 K 18.5°, 21.5°, 31.3°, 37.5°% 39.5°
Ib, ey BB T MgO ik & MgNiO, A . ¥
&l 2(a) HAT ST AT SRR (LT 2(b)), AT R4S
B " H 2z 0E 20 [HA 2L 0.2°, 4 HIXt R E MgO 5
MgNiO,, & B Ni ¥ Fl 76 K% 5% J5 LA MgNiO, ££ 7E .
Ni/SiO, Fil Ni/ZSM-5 fiEfb | 2 S b B, 7E 20
Sk 44.5°, 51.8°F1 76.4°40 AT LILEE F] Ni (147 5 14,
A3 R Ni B (111), (200) F1 (220) & 1, 26 B
NiO #i4 J5 4 Ni. 1 Ni/MgO fi# 1k 77 th AU AE 20 Ky
44.5° 40 WEE B 55 1 Ni A5 (WLIE 2(d)), HATE0
L FN BN MgO/MgNiO, fiT i i, i HA /&
i) Ni H4 J5 1. Rodrigues 277 #2384 5 MgNiO,
YKL, VR AL N T 53 SN, BF9EAd
I MgNiO, MEL A .

(a) #NiO ASiO, ZSM-5 (b) v vMgO
AMgO/MgNiO, #MgNiO,
A ¢ ¢
A e~ A A M M
= . -~
i Ni/SiO, 3
=y = *
E ~ e 2 v
5 I Ni/ZSM-5 £
b o
L
v
LY
' J_+ Iy
Ni/MgO
20 40 60 80 36 37 3842 43 4461 62 63 64
20/(°) 20/(°)
© + Ni A SiO, » ZSM-5 & MgO/MgNiO, () vMgO
v «MgNiO,
A "
e ™ —— AL ¢
3 . Ni/SiO, 3
= &
H JMJL._._L g
= A Ni/ZSM-5| E
l *
A V.'.
L) *
e | R L N— ]
. . . Ni/MgO , . N
20 40 60 80 36 37 38 43 44 45 61 62 63 64

20/(°)

20/(°)

K2 (a) AT B XRD FIFI (b) K552 NiMgO L7 XRD JE#BHOR K (o) LT RL )5S XRD FIFI
(d) )7 Ni/MgO L] XRD RERHRE
Fig.2 (a) X-ray diffraction diagrams after catalysts calcination and (b) localized magnified X-ray diffraction diagrams of Ni/MgO

catalyst after calcination; (c) X-ray diffraction diagrams after catalysts reduction and (d) localized magnified X-ray

diffraction diagrams of Ni/MgO catalyst after reduction
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2.3 ELFIREIRE MRS Ni/MgO
Ni/MgO. Ni/ZSM-5 Fil Ni/SiO, fit 1k 7 ] H,- o
TPR M4 UL B 3. — o ihi, 55 e 183 Ji e B 5 48
R R /B8 1) 4 R - B VR A A O, T F
A S T IR A s e R AR A NV 55 1 4 T - ?M
HIEAEH™, Ni/MgO . Ni/ZSM-5 Fil Ni/SiO, {1k E
A 35 B AU BRI 43 ) H PRAE 360, 352 Al 345 C,
Ni/SiO, AL FTE 407 C b B —BH W5 1%, #E T |
U AEAIGIRLIX, 22 B =R AR B W b 5 2R S - - 4

FAE A IR, 3X 5935 457845 5%, Chen 21
FERFFE b & BRIR V5 1 4 0 e Ak R A2 A 4 -3 A
AHEAE P58 e 5. e Ah, Ni/MgO ik 37 Fo 4R S0
Fe#5e, M 300 SEMHIZE 800 °C, FEIAMEALF]H MgNiO,
YRR R ME LR R, 456 XRD 45 5 AA e F 11
HFERE (3R 1), HEMZ A AL U 5 MgNiO,
YRR iL )5 Ni.

—— Ni/SiO,
Ni/ZSM-5
— Ni/MgO

345

Intensity (a.u.)
é“

wn

~ R .

100 200 300 400 500 600 700 800
Temperature/°C

Rl 3 kA Hy-TPR
Fig.3 H,-TPR profiles of catalysts

2.4 EAFIHREERYE

AR TR A TR X R g RE M AR K, FR v ]
DAk 3 IS I 00 PO TR O, 1 — A 08 A A 2 o .
K FHA ST (NH,-TPD) 24 Ni/MgO.. Ni/ZSM-5
I Ni/Si0, AL AR 1, 25 5 ULIE 4. NH; B B b
VL FEE F8 S WA 1 57 ) ek 553, o B iy i o RO o e
TR R 2200, H I AL, Ni/MgO #EAk ) L
AT W A NH, JBERR 0%, SRIMEAL T LA
iR PE A . NV/ZSM-5 44k 751 53 31 #E 160 1 380 °C
2 A7 H B B, 43 S0 17 25 i A 7910 A 559 7 R e
i s, B AL 0] o [ s A7 0 55 R R T R R P Ao,
RN A Ty 28 Tve iy N ) =33 2 e i | e R
g L i LEEOR. N/SIO, AR F IR T 3 58
B4 J5 BT U, 43 IHE 150, 340 1 500 °C, {4k )
v [l I AE R S R . FP i R R R v Y, S5 R 4

Temperature/°C

P 4 HEALHRIF NH,-TPD [&]
Fig.4 NH;-TPD profiles of catalysts

S5, AT NV/SIO, HEALTH FP SR | P o R A1 R 1Y)
M i LT, B B RN 1 s B 2 2R L3R 2, T 3
AMEALFIFR 40 F - Ni/MgO<Ni/SiO,<Ni/ZSM-5.
xR 2 TREFELFPRERLE
Table 2 Surface acidity of the different catalysts

Total acidity BAS" LAS"
Catalysts /(mmol-g ) /(mmol-g ") /(mmol-g ")
Ni/MgO 1.502 0.0170 0.0550
Ni/ZSM-5 17.857 0.1300 0.1700
Ni/SiO, 9.353 0.003 4 0.1000

a. Determined by NH;-TPD for calcined catalysts;

b. Determined from Py-IR for reduced catalysts.

Ry it — 20 A A AR 2R 1T A R MR 2 Y, Xk
FIPEFT T Py-IR FAE. MEBELE 30 °C, H25 45 F I,
SRJG 43 HIAE 150 F1 250 °C W, AR A 2T 71 W
& 5. Ni/ZSM-5 ffb 551 - I BfF e b e HF IR 7E 1449,
1490, 1548 1 1600 cm ' &b, XiF i T A [F) 28 L ) 2
7 25,15 B A T BE. #E 1449 11600 om ' 4b iy 6 1]
UH PR T I BEAE Lewis 2 137 25 (LAS) I % g 7,
1548 cm ' AbfY I IH K T Bronsted FR 17 (BAS) [0k
WE AR, 1490 ecm ' Ab RIS J& T RELE Bronsted
I Lewis B0 5 _E BIMZFHEY. Ni/Sio, Fl Ni/MgO 1
B30 (4 21 4038 B ALTE 1449 F1 1600 em ™' Ak ) 31
2 ANH I e, ELBE A IR B A T, A R B e U
{55 FE #B A B B F#AIK, B Brensted Ml Lewis 2 i/
BRI, 2% 2 FIH T R s B R B, T
DLAE 2, BT A AR AR B T Lewis R A7 w5 il
Bronsted iR v/ 5, {5 &2 T v A5 8= 22 5 B .
Ni/ZSM-5 fEAFI R AT KRR, H Lewis 2
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(a) —— Adsorption at rt
—— Desorption at 120 °C
—— Desorption at 250 °C

L B B+LL
1 1 1 1

Transmittance/%
Transmittance/%

1 1 1 1
]

1 T 1 1

1 1 1

(b) —— Adsorption at rt
—— Desorption at 120 °C
—— Desorption at 250 °C

L B B+LL
i [

(c) —— Adsorption at rt
—— Desorption at 120 °C
—— Desorption at 250 °C

L B B+LL
' | 1

Transmittance/%

1 1 1 1 1 1l 1 1
1725 1650 1575 1500 1425
Wavenumber/cm™

1 1 1 1 1 1l 1 1
1725 1650 1575 1500 1425
Wavenumber/cm™

1725 1650 1575 1500 1425
Wavenumber/cm™

5 4k (a) Ni/MgO. (b) Ni/ZSM-5 and (c) Ni/SiO, ) Py-IR &
Fig.5 Py-IR spectra for catalyst (a) Ni/MgO, (b) Ni/ZSM-5 and (c) Ni/SiO,

{37 551 Brensted 2 {37 &5 B AHIUT ; 11 Ni/Si0, fEfb
R BRI, LA Lewis BV 454 3, Ni/MgO
R LA ERRMEAL, B MgO st 244, LA
Wi i A /1Y,
2.5 LA Ni BRI R S BRI R ~F

I 1&] 6 3% 5 i 7~ B dUBE (TEM) U AT LA

700 °C T 20%(p) HyN, BJSARIEJE 4 h J5 Ni/SiO,,

Ni/ZSM-5 F1 Ni/MgO £ 57 H Ni J80R: (1) 73 5P
ARG 22 55 W] 8. Ni/SiO, fEAL 5 E Ni B0k 1
5], LAt 2y 3~20 nm([& 6(a) I 6(d)). Ni/ZSM-5 Fil
Ni/MgO k5 I Ni Fiik R ~F KA —, Ni/ZSM-5
1AL (1 6(b) AT 6(e)) A1 Ni/MgO 14k 71 (K] 6(c)
H1 6(f)) FELERSRERIE Ni Poke. R G140 A
& A LI Y, Ni/Si0,. Ni/ZSM-5 Fl Ni/MgO i {7
HONi S Y RARAR IR A 9.74 22.24 F1 36.51 nm.
Ni RiAR R/ INEYCE ARG R R 22—, XAl fig
SRR L R AU O, 2R L R AR, TR
G B3 BOVE AT A v e, N R Ak
/N, HRTEM & (& 6(d)—(f)) WLEL FI] 1Y 5 %
0 [E] FEH 0.203 nm, 5 Ni(111) 5 8] FE — 3 (fec,
JCPDS 87-0712)", JIES2 T Ni/SiO, Fl Ni/ZSM-5
HRAAR P Y NiO & A J5 R Ni. Ni/MgO L5
() HRTEM [& 1§ v th B 2 Ff & 4% B8] BE (0.211
0.203 nm), 435X} MgNiO, F1 Ni 4 (200) F1 (111)
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Table 3 Distribution of 2-MF hydrogenation products on catalysts
) Selectivity/%
Catalysts Time/h Conversion/%
2-MTHF 2-PN 2-PL 1-PL Others
2 99.5 98.5 0.06 0.7 0.10 0.64
Ni/SiO,
8 87.0 99.1 0.09 0.6 0.20 0.01
2 61.4 94.6 0.20 0.5 0.10 4.60
Ni/ZSM-5
8 30.8 89.8 0.20 0.1 - 9.90
2 59.8 97.1 0.05 2.4 0.45 -
Ni/MgO
8 11.4 99.6 - 0.4 - -
Reaction conditions: temperature of 90 °C, H,/2-MF of 6.4, WHSV=2.7 hil, 1 g of catalyst, H, pressure of 2 MPa;
Others: by-products, including tetrahydropyran, 2-(tetrahydrofuroxy)tetrahydropyran, etc.
x4 AEERTE T ELTIBELIERE
Table 4 Catalytic performance of each catalyst at different space velocity
| WHSV/L™! . Selectivity/%
Catalysts Conversion/% 2-MTHF 2PN 2-PL 1-PL Others
1.4 97.7 99.3 0.05 0.40 0.08 0.17
Ni/Si0O, 2.7 96.1 98.9 0.05 0.70 0.20 0.15
44 88.4 98.9 0.20 0.60 - 0.30
1.4 77.6 95.3 0.10 0.30 0.03 4.27
Ni/ZSM-5 2.7 46.1 94.3 0.30 0.30 - 5.10
44 38.4 93.6 0.20 0.20 - 6.00
1.4 68.5 98.0 - 1.70 0.30 -
Ni/MgO 2.7 43.5 97.8 0.07 1.70 0.40 0.03
44 28.6 97.6 0.20 1.30 0.30 0.60

Reaction conditions: temperature of 90 °C, Hy/2-MF of 6.4, 1 g of catalyst, H, pressure of 2 MPa; Conversion and selectivity are averaged at time on stream

between 3~5 h;

Others: by products, including tetrahydropyran, 2-(tetrahydrofuroxy)tetrahydropyran, etc.
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2-Methylfuran Vapor-phase Hydrogenation on Nickel-based
Catalysts: The Effect of Support

ZHANG Wei, WANG lJin-ding, ZHANG Jin-yu, WANG Jin-shan,
ZHANG Ya-jing , WANG Kang-jun’
(College of Chemical Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract: 2-Methyltetrahydrofuran (2-MTHF) is an important new green solvent, which can be prepared by
catalytic hydrogenation of the biomass derivative 2-methylfuran (2-MF). Supported nickel-based catalysts
(Ni/S10,, Ni/ZSM-5 and Ni/MgO) were prepared by impregnation method. The performance of the catalysts, for
the synthesis of 2-MTHF from 2-MF hydrogenation in vapor-phase was studied, and the influence of support
properties on catalyst performance was investigated. The catalysts were characterized by N, isothermal adsorption-
desorption, XRD, H,-TPR, NH;-TPD, Py-IR and TEM. The results showed that the activity of the catalysts
followed the order of Ni/SiO,> Ni/ZSM-5> Ni/MgO. The SiO, support with large specific surface area and pore
size can improve the dispersion of Ni species, reduce the grain size of Ni, and thus improve the activity of the
catalyst. The specific surface area of the MgO support is small, and it forms the MgNiO, species with Ni, which is
difficult to be reduced, so it can only provide a small amount of active Ni, and the activity of the catalyst is
relatively low. The acidity of the catalyst has a significant impact on the selectivity of 2-MTHF, with the order of
acidity being Ni/MgO<Ni/SiO,<Ni/ZSM-5. The surface acidity of Ni/MgO catalyst is low, resulting in higher
selectivity for 2-MTHF. The Ni/ZSM-5 catalyst has the highest acidity, leading to an increase in by-products and
a decrease in 2-MTHEF selectivity. The catalyst of Ni/SiO, exhibited optimal catalytic performance with a large
specific surface area, pore volume, pore size and moderate acidity, with a 2-MF conversion rate of 97.4% and a
2-MTHF selectivity of 98.4%.

Key words: 2-methylfuran; 2-methyltetrahydrofuran; vapor-phase hydrogenation; support
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