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Effect of different carriers on performance of nickel-based catalysts in

hydrogenation of 1,4-butynediol
LI Rui, DU Jian-kun, LU Jiang-yin"
(School of Chemical Engineering and Technology, Xinjiang University, Urumgqi 830049, China)

Abstract ; Ni-based catalysts with a Ni mass fraction of 17% are prepared on USY,ZSM-5,SBA-15,Al,0; and SiO,
carriers , respectively through the equal volume impregnation method.Their catalytic performance is evaluated through the
hydrogenation of 1,4-butynediol (BYD) to 1,4-butanediol (BDO).The catalysts are characterized by means of XRD,N,
adsorption-desorption, H,-TPR and NH,-TPD.The results indicates that the conversion of BYD can exceed 99% over the
catalysts with different carriers,but the selectivity of BDO varies greatly according to different carries.The selectivity of
BDO reaches 83. 1% ,that of 1,4-butenediol is 16. 6% ,and that of 2-hydroxytetrahydrofuran is very low when Ni/SBA-15
catalyst is served, the reaction has performed for 5 h while other conditions remain the same.This can be attributed to Ni/
SBA-15’s large specific surface area, high average pore size,and weak acidity as well as good dispersion of nickel. Ni/
SBA-15 is screened for one-step hydrogenation of BYD to prepare BDO under low temperature and low pressure
conditions.
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F g K1E 69.5%, Ni/ZSM-5 Ni/SBA - 15 I Ni/
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BDO [ 3 5 1 A8 XF A, 1 Ni/SBA - 15 7E 2 )
5.0 h B BDO e BpER 8] TR K- 83. 1%,
SR Ni/USY fABFIZE N 5. 5 h i BDO A Bk
iKFN T 83. 1% ,1/H Ni/USY 14k kb Ni/SBA-15 fi
AT B RS TAHS 0.5 e, [A)I &4 HTHF A3
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PP S £ FhRAESE SR TT A1, T Ni/SBA-15 HAY
BRB R (382. 1 m%/g) FE 4R Ni 40 HL
BE(Dy;=9. 8 nm) A KAFLIE (6~ 12 nm) , 7E N
5.0 h i, BYD 35 %] 99.9% () & ¥ 1L %, BDO 4
83. 1911/ 51, [ B Al AR A 1R 5, 38 A il 2D T
HTHF %581 7= 9 B se 81, Ni/USY 4L 5 78 5 L
5.5 h 3K 3 T F1 Ni/SBA-15 i 5.0 h [ABEAY
BDO & £ M, N Ni/USY A &% & i L % 1 H
(615.0 m*/g) fHJ&H TIHALIEFEL /N (0.4 em’/g) ,
AHTF Ni te AFLIE 16T 4A IR Ni A A 8RR 1
AR RS R (D, = 14.5 nm) , BAZFBE S K T4
AL, B LATE MR T S R R B AIR, Ni/ZSM -5 i
A0 e T A Ni/SBA-15 $530T, {H 12 H LR AR
BN0.4 em’/g) LTI J1 K, BDO #E £ HERAK,
Ni/SiO, #H%E Ni/SBA-15 B AR EARA 7r—30, HA
FPA-FLBA S 2 i T Ak R A L R T AR i 4
TN NS ERE B, NiZALO, ALY L2
AL /N (123.8 m*/g) , HLIG M de AR, 150 W3 4K A
Ni Z [ AR EAE S SO0 A e Re N e, [k, B
FE LA SBA-15 43 Ui/ Ay e A A il 25 19 Ni/SBA-
15 AR 350 09 4 £k 850 fe f: BYD 19 5% b 6 3k ]
99. 9% ,BDO REEENEILE] 83. 1%,
Fz2 57 Ni LT BYD MEE TN EE

L BYD BDO BED HTHF
Akl BRE ik mERRE BERRES BERE
h % % % %
Ni/Si0, 4.0 99.9 44.8 55. 1 0.1
4.5 99.9 51.1 48.7 0.2
5.0 99.9 37.2 62.5 0.3
5.5 99. 8 41.3 58.4 0.3
6.0 99.9 69.5 30.3 0.2
Ni/Al, O, 4.0 99. 8 23.9 75.9 0.2
4.5 99. 8 32.2 67.5 0.3
5.0 99. 7 35.6 64. 1 0.3
5.5 99.9 33.4 66. 2 0.4
6.0 99. 8 56.0 43.6 0.4
Ni/ZSM-5 4.0 99. 8 4.7 94.7 0.6
4.5 99. 8 8.0 91.4 0.6
5.0 99. 7 60. 1 39.7 0.2
5.5 99. 6 43.9 55.9 0.2
6.0 99.9 26.3 73.6 0.1

Fa4EFE3H
Ni/USY 4.0 99.9 42. 1 57.7 0.2
4.5 99.7 45.8 54.1 0.1
5.0 99. 8 46.0 53.8 0.2
5.5 99.9 83. 1 16.6 0.3
6.0 99.9 80. 4 19.4 0.2
Ni/SBA-15 4.0 99.9 51.7 48.0 0.3
4.5 99.9 78.7 21.2 0.1
5.0 99.9 83.1 16. 8 0.1
5.5 99.9 80.3 19.4 0.3
6.0 99.9 72.7 27.1 0.2
4 ZEig

¥ USY .ZSM-5 . SBA-15 Al 0, FI Si0, TLfhA
IR Z8AARR FH A5 AR R ot v il A R A AR, LA BYD
— & BDO AHRER RN, WF5E T — R 5L
FmaEPERE, Z5REH A FBIAR NS EE, BT
WF5E 0 52 0 B[] 458 1, BYD 1 75 A 3 22 53 9 S
i, HKF] 999% LA I, {H & BDO [k £EMEA R K1Y
=5, H 3B PR 2R AR 0 L 25 A R A AR 1Y
MR 456 AL TG TN B 45 Fh R AE 5317 .
1E BYD — 25 & il % BDO B, t F Ni/ALO, F1
Ni/Si0, P F A £k 570 f4 Eb 2 1 AL A /N (43 5 R
123.8.4.3 m*/g) , BDO % £ 4011 ; Ni/ZSM - 5
I Ni/USY B2 PE% 58, BED B 5 Il & 5 749 1k A= it
HTHF B7=4); #%52Z F Ni/SBA-15 BA B KM
RIMA(382. 1 m*/g) FR e 48 Ni 48U (Dy, =
9.8 nm) FIIE H M FLAE (6~ 12 nm) , ZEJZ W 5.0 h
i, BYD HY5 4k 3355 99. 9% , BDO 1Y 5 5 ik 5
83. 1%, [l B MR ARK 1% iR o B 98 /b T HTHF 45 @l 7
P E£EPE (0. 1%) . B, e &80 5 Ni/SBA-15
i BYD 7EARRAR A5 T — 26 & il 4 BDO 119 5%
FEARAER . BTk - —Bom&A fifk 7 T2 %40, [
BFREAR T SRR e 4
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