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1,4-T 28, Tolv 5 Hy S >99% ) ; B4R R AEER R AR I RRAS 35 2 A A 4t nl

Tristar 3000 7 H 0% WX ( 3£ E Micromeritics /> 7] ) ; D/max RB % X SR 7 5% ( H & Rigaku 2
F1),CuKa SH£EVE (A =154 nm) , Ni JB3%, B #3150 mA, B # JE 40 kV; TGA92 #4344 ( Setaram 2y
F1),V(H,): V(N,) =5:95 iR & HIES, i 45 ~ 50 mL/min, FHEHEZE 10 °C/min, A EREF IR
800 °C (100 C4&EH 0.5 h) ;SP-2000 S ARG N (ARSI TR A RAE) , S AIER I EX ™
AT AT, B E Wk PEG-20M, Hh B E MR E A E e AR M 10% , 8 £ 48 Chromosorb W-HP
(0. 177 ~0. 149 mm) &K 2 m, B2 3 mm, BARP=YIR AL 80 C ~ 120 C ~ 170 C( —HEFTHR)
ST, SAHF=HIEEAR IR 80 CIEIRSMT.
1.2 EeFmHEE

W R BN 10% HEK MBI ERREERD, AR HB AN EANIE, AT MARR
SRRV, VAT pH {E N 6 74, BBL Ve RS , IEYHE 100 ~ 110 CTFHET,350 TS H kR4 b,
SR Cu-Cr AL, AR n(Cu):n(Cr) =1:1; AR B I IR 7500 Ca 1 Ba 492 F )5
1|8 Cu-Cr-Ca-Ba #E4L, HA N n(Cu):n(Cr):n(Ca):n(Ba) =1:1:0. 1:0. 01,
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1.3 EUFEENER

RAEERRMER, ZA 8K 500 mm, §E2 12 mm BAGEHE . 5.0 g(0. 84 ~0.42 mm) K4
AL3%E AR RN BB IR BN o TETEVEM AT LTI V(H,) 1 V(N,) =5:95 MIR& [URALEIE, 8 7
ST, R H M 1,4-T ZEEM RN IR &, W1 BTRR R BLARAF, 1T RBL . PR BEa A
SWAER, BRE . BREEREELME FREMEADT 10 h, FHARRBREE  WEBRE Y2
Mo BARKF=H A y- T WES S TR R DVER Y, =P AR B A IO Sk
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W 1 BT, AR PEAR AR , ZE9S00 OB P, 5 AL L4 100% , {81 Cu-Cr-Ca-Ba i fL37]
B9 - T BB T Cu-Cr AEAHR , T0 LBk 10741 T+ Cu-Cr AL, 37 B2 e F LB Ca
1 Ba MU, FEAS T AEACHI R T ORI A T 1, 4-T MRkt s Sk MR SR o R A
%) Cu-Cr-Ca-Ba AL, FLRLYE HERAFEHELE SALAARR], BB Cu-Cr-Ca-Ba AEALAIIY S REHERETE
BT

F1 EAFELELE
Table 1 Catalytic performance of catalysts in dehydrogenation of 1,4-butanediol

Catalyst /°C LHSV/h~' n(H,)/n(BDO) Conv. J_BL THE Yield/% BOL Others
Cu-Cr 182 0.3 15 99.9 96.7 3.1 0.1 0.1
201 0.3 15 99.9 95.4 4.4 0.1 0.1

250 0.3 35 100 84.8 11.5 2.7 1.0

Cu-Cr-Ca-Ba® 182 0.3 15 100 97.0 2.3 - 0.7
201 0.3 15 100 96.4 2.4 0.1 1.1

250 0.3 35 100 88.9 8.4 2.6 0.1

Cu-Cr-Ca-Ba® 182 0.3 15 99.9 97.6 2.2 0.1 0.1
201 0.3 15 99.9 96.9 2.4 0.1 0.6

217 0.3 15 99.9 93.6 6.2 0.2 -

236 0.3 15 99.9 90.7 8.0 1.1 0.2

BDO:1,4-butanediol ; y-BL:y-butyrolactone; THF :tetrahydrofuran; BOL;butyl alcohol; a,b are catalysts of different batch.
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PO R = R L PR T y- T NEER =3, W L, SRR N, RV IR ER A B 0 4T
WERRY =2, RBRBEAR, 1, 4-T B R BK, AR TF y- TINBER AR B BB R, K S e g
S y- T WEEF= RIS, 3 B RN R & i RA S M Cu’ Resh b art s . Bk,
ERBREN,4-T o EH S aHREYMNBEEELEE, NLRERE, RV EE %A 180 ~
200 C#1E,

2.2.2 REZFRNYAH  RETEE(LHSY) ST L ERE R I 2, B W] WL, 78 55 56 75 H
P, VB 25 XY y- T BRI BRI 1, 4- T R ST i B, B3k 1,4-T
AR K A RSO S P SR I, - T P T SR ARG, B s R 3 K, K R B, - T B E
RARE , GRS K A5 T, [OBLYIAE RO 2% P 5 B B ), SR AL SRR AR, LAB v~ T NBR = SR K. ASEH 4,
RE,SHREEEO0.3~0.7Th "BHEE,

2.2.3 Askei ¥ B3 NEEE/R(n(H,) n(BDO) ) XL RERIFE NI, A 3 AT,
LR N, EFE R 15 ~30 2Z0H,y-T WE ™~ F 2 SRR /R LR K AR M A B R H K
T30 B, OSBRI = RR G, v- T WBR =R T . P50, SRERILE K, EEFP H, SEHRER, &
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Fig.1 Effects of reaction temperature on the

dehydrogenation of BDO over Cu-Cr-Ca-Ba catalyst

Reaction condition:LHSV of BDO=0.3 h~!,
n(H,)/n(BDO) =15
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Fig.2 Effects of LHSV of BDO on the dehydrogenation

of BDO over Cu-Cr-Ca-Ba catalyst
Reaction condition;t =201 C,
n(H,)/n(BDO) =15
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Fig.3 Effecis of n{H,)/n(BDO) on the

dehydrogenation of BDO over Cu-Cr-Ca-Ba catalyst

Reaction condition;t =217 °C, LHSV of BDO =0.3 h~!
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B 4 24 Cu-Cr-Ca-Ba fEALFI MR E A AR . R MALNITE 201 C, At # 0.3 h " MAGT,
200 h EELBE AR MR A RIF BN ERBUE 1 ,4-T ZBHAE =99. 7% ,y- T N B R{REFE
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Fig.4 Stability of Cu-Cr-Ca-Ba catalyst
Reaction condition ;¢ =201 C,

LHSV =0.3 h~!, n(H,)/n(BDO) =15
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Table 2 Physical character of two catalysts
Catalyst BET surface area/(m’® « g™') Pore volume/(cm® - g™!) Average pore diameter/nm
Cu-Cr 63.63 0.18 11.25
Cu-Cr-Ca-Ba 59.23 0.19 12.56




346 B Ak % ®21 %

2.4.2 AEAH o XRD 4 & 5 2k Cu-Cr-Ca-Ba L3R R DI ATFIE S ) XRD &, H1/ Sa AT 0L, 78
26 =35.6°.37.6° ¥ i B CuCr, O, #1177 55 W, 7E 5
20=35.6°.38. 9° i B CuO pRSEERT YT g1 M
WeaR AR/, 6 Cr R T Cu MR BE 2. AN .
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250 °C) N CuO RN Cu°E‘J9EE“'§,% 2 MRJFE S (a) before reduction and (b) after reduction
HWERT-Z (4 250 ~550 C) , & CuCr,0, IR [ CuO; @ CuCr0,; 4 Cu®; o CuyCr,0,
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Fig.6 TG curves of two catalysts Fig.7 DTG curves of two catalysts
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Preparation of y-Butyrolactone by Catalytic
Dehydrogenation of 1,4-Butanediol

ZHENG Hong-Yan, YANG Jun"
( Department of Chemistry ,Ji’'nan University , Guangzhou 510632)
ZHU Yu-Lei
(State Key Laboratory of Coal Conversion , Institute of Coal Chemistry ,Chinese Academy of Sciences , Taiyuan)

Abstract The dehydrogenation of 1,4-butanediol to y-butyrolactone over copper-chromite catalysts at atmos-
pheric pressure has been carried out in a fixed-bed reactor. The effects of reaction conditions on the perfor-
mance of catalyst have been investigated. The results show that for Cu-Cr-Ca-Ba catalyst the conversion of 1,
4-butanediol is =99.9% and the yield of y-butyrolactone is =96% under the conditions; LHSV 0.3 ~
0.7 h™', reaction temperature 180 ~200 C and n(H,)/n(BDO) 15 ~30. The XRD and TG-DTG character-
ization results show that Cu’ is the active site of the catalyst in dehydrogenation and the presence of Cr is in
favorl5 of high dispersion of Cu, which results in increasing of the dehydrogenation activity and selectivity.
Addition of Ca and Ba as promoters let the reaction temperature reduce to a lower degree and led to an
increased yield of y-butyrolactone.

Keywords butanediol , vapor-phase dehydrogenation,y-butyrolactone , Cu-Cr catalyst



