ERVE N R R
2018 42 A

T
JOURNAL OF MOLECULAR CATALYSIS(CHINA) Feb. 2018

it Vol.32,No.1

XEHE: 1001-3555(2018) 01-0008-10

T Cu-Fe BB EWIT

4 # Pt-Cu/Cu, Fe, 0@ C

B 1,4-TR_EMSEEFR

£ B, X

o, R

7, ek

(FHEPRHE2BE fh2e b T2EBe , HEK 401331)

FE. 1,4 TR RS AL Tk EB A, 42512 MR, SRS P B SR SR 45 P 4K Bk
IR AT 1,1 -8 T RIR (Fe) 5 CuCl, « 2H,0 /KHBES R Cu-Fe IALEBEY, TIHBEE
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1 B4 BT Cu-Fe BUAREGWTER Pi-Cu/Cu,Fe 0@ C fiEfl 1,4- T BN HERERTIY 9

T ERER, R R M L LR IR Z AL
BE2E. i, A MOFs 5 & W 5% HAT A= 9 % i Ak =
N EAEEE .

BT RS, RATRM 1,17 -2 %8 R
55 CuCl, 2 B 145 1 Cu-Fe B BA Y hakik,
HREE PLHITE T PY/Cu-Fe BUAL B WAL,
FELAHOAHEAR , £ 500 °CF N, 40 ks bl 45 7521
Pt-Cu/Cu,Fe 0@ C HEALF, HI T 1,4-T H Bk
BRI EMEREMASY , I TN S Ak
O P4 BE B 5 ).

1 SEIGER S

1.1 L&k F

1,4-THe B, WUER iRk fE Tk &4
1%, SNBFEDIL B PR A E]; I, SRR T
BT BN EER K30, BERiiRHE L Tk
R S, BUHE T RRRE AL TR CuCl, -
2H,0, AR IL TakF)) 5 1,17 -2k R,
FOFEGR], DMF (N, N-—F S F e ) | s v Bk g
AT, ARSI R 20 B 34 R o pr 4.
1.2 EAFIHF &SR
1.2.1 Cu-Fe FCALRA W10 il £& # 0.137 g(0.8
mmol) ) CuCl, + 2H,0 F10.223 (0.8 mmol) [ 1,
17 -k W R (Fe) W AE 16 mL DMF %5,
RAIGE, 26 AH B L0 WA IR 55 40 s by 48
B RO A e B N HE AR T R R
2 °C/min, FHEZ 150 °C, HEKN 12 h J§, AR
B EEW. TSN RO E T,
3 000 r/min 5T B0 43 B 30 min. JLIEY)H DMEF
FIF RS S PR B0, B A5 B DTRELE 30 C F
T4 h
1.2.2 Pt-Cu/Cu,Fe O@ C fiEfLFI A& B —
FEFMY 0.02 mol/LH, PtCl ¥ . il A— % & PVP-
K30, 100 mL FJFAEET = B, #2180 HE 30
min JE AT, 76 100 °C Tl 4 h, BEHZE
FIGIA Cu-Fe B R AW, B 16 h J5HhE,
T BB 2 THRAA T 60 °C ST T4: 12 h, I
% Pr/Cu-Fe FLfi R AMHALT Y, o Lk ik,
TEBERY N T 500 CRBE3 h, BRI E
JEHUE, BEIEEBE S 1Y Pt-Cu/Cu, Fe 0@ C 1L
£ H.
1.3 LTI A EEIEMN

TEHHLEE PR 0 0.1 L AEEH & e I 28 v

WRANA 40 mL FH BRI A0 1,4~ T B — B i i —
FERPMELR. HEsiaERENEA 3 G,
FEATENRR, THEE B E WIRE G I G-
THEE, RON S WG, ¥ fE B A O & T
FID # il #5 DL K& B 4 45 # ( Rix-Wax, 30 mx0.25
mmx0.25 pm) A ZFEAS 6890N Tl A A 2 3% A% I 43
M9y, P rha 1,4- TR 1, 4- Tl 1,
4-T s HBESE.

2 R 5118

2.1 EUFIMRIELER

2.1.1 XRD ENFEH i XRD AT LIS, [ 1a
ML, - TR CuCLIE Y Cu BCAIAL &
Y XRD M2, IF6 I 5 SOk 25 28 X7 A
AR HAT SIS, SR T A R Z5 A Cu-
Fe BCAi A, I 1b H 5%Pr/ Cu-Fe BAi R4 Vi
e, FL 25 4 5 La Xt He mT LU, AT 5 0 067 B I

a
\ \

“ | | | ‘h‘ |
WWWWW wmwwnu‘ s sl s memﬁum

»
|
M‘WJAW.WWMMW)WM NS it o

oloinio

| ” |
Www W‘W)““H “"‘“,“‘\“wi‘mhnwkwll“" bt L ——
0 2I0 3I0 4I0

EEY

50 60 70 80

1
20/(°)
Bl 1 ARSI XRD
Fig.1 The XRD patterns of catalyst
a. Cu-Fc coordination polymer; b. 5%Pt/Cu -Fc
coordination polymer; c¢. 5%Pt-Cu/Cu Fe 0@ C catalyst

SRIEREATC AL, B Cu-Fe FCA R4 W7E kit
B TRE N, W 1b BT LIE N, i
B PLJE, TE39.7°40 A —A> Pr(111) BAT S0, 72
46.2°(200) , 67.5°(220) (JCPDS card70-2057) ZbJG Pt
IR TIE, PTRERE T Pt 7RIS &) ol & 6 28
ERAFEG FiBER 133 5% Pi-Cu/Cu, Fe, 0@ C fi
R 1e) , HATHIELE 20=32.1°, 57.3°4b U155
Fe,0,f(221) | (511) Y 54 £ 06 (JCPDS card39-
1346) , i 20 = 35.5°,43.2° W %< F] T CuFe, O, Y
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(311) , (400) FY i T8I 477 5 04 (JCPDS card77-0010) ,
20=30.1°, 53.4°, 62.5° M F| T Fe, 0, (220) ,
(422) , (440) fhHTE AT SIS (JCPDS card82-1533), 1
£ 39.7°, 46.2°, 67.5°RL KRB P ARTHIG, FTREZ
TR PR RN T P B/ BORE BE A ). mT LA

TE 43.3°(111) F1 74.1°(220) ALK 5 42 J8 Cu FOHFHE
I (JCPDS card85-1326) , K h4:)@ Cu 7EZRMA 454
FERT, S T

2.1.2 N, R R4 R 1B T Cu-Fe Bifi
R BWEBIRLL LG FuT R 5% Pt/ Cu-Fe Bl i R &9

F1EAFMIEREROALE, 7LE

Table 1 The specific surface area, pore volume and pore diameter of catalysts

Pore volume/(em® - g™") Pore diameter/nm

Catalyst Sppr/ (m* - g™h)
Cu-Fe coordination polymer 323.79
5%Pt/Cu-Fe coordination polymer 90.11
5%Pt-Cu/Cu, Fe, 0@ C 337.64

1.060 3.826
0.419 3.827
0.797 3.833

PEALFI N, W R RAEZE SR, 3R 1 A1, Cu-Fe fit
PERG W B A BRI R FAFLES, 2ok )
323.79 m*/g, 1.060 cm’/g, H A FiG A 5> Pt 1€
Cu-Fe FLOISREW) LR AL, WG4 5 PeAgdsn
ffif3 Cu-Fe BLfi R AW LR RAAALEA T T
B, XATRER T PVP W3 IS TE 414> Pt A BLTE
T Cu-Fe BCA G YRR F M L8 b A8 ks
BetF 211 5%Pt-Cu/Cu, Fe 0@ C AL H 2 18R X
M 90.11 HKF T 337.64 m*/g, FLARFFLAM A
H13.827 nm 0.419 em’/g ¥ KF| T 3.833 nm. 0.797
cm3/g, i TEM RAEZ5 R FE L, Cu-Fe Bifi BEY
FERRICASRM T RAET 5, T T 24Uk, [F
I A B L RE 25 % PVP 54 3], fdi 1541 1k 54
Fem A, FLAR LA i k.

2.1.3 XPS RAESMHT  AHE R BEnt e AL
BICE MM, XPREBeni s AR 40 34T T XPS
FAE. B 298 (a) . (b) 435 K BERT S 5% Pt/ Cu-
Fe BUOi R SPMEILHI P 4f BERE T, MoMHTas i
TS, X XPS FH7, 71.2 eV AEA PLiY
“h5HE, 73.8 f175.0 eV iy PLO Hl PO, 25 4 RE, X
FLlE 2(a)  (b)H Pr4fal %0, Rebe e Ak i 4L
B PUA—E M, A DL PO, B FE
1, B 5% Pt-Cu/Cu, Fe, 0@ C HELF] A7 /b i 44
K PR, T UG R B B AT LAY b A
FEFI R A PrIEESR T 4 M0 Pr, LIRS BE G
eI Pe GO, FZE LR P IR A B 2
(c) . (d) . (e) A ARBEIE ) 5%Pt-Cu/ Cu, Fe O@
C AL Cu 2p . Fe 2p. C 1s BYRETE 0T, 20T Cu 1)
A, XFEE XPS T, 932.7 eV MY Cu USEA

fiE, 932.1, 952.3 eV N Cu, O 454 HE, 933.6 I
953.6 eV} CuO M5 G HE, 933.6 eV 1] fESZ:CuFe,0,
ILEERE, 454 TEM nJ A1, JEAL T CuFe,0, AL
Yy, IIGETREE I HIWr, 7EMEAEFREUAR I, 442K Cu KL
FUZFRAEMBIEAAAAE . B 2(d) H Fe (19 2p
HUETEK, KH 7082, 710.4 eV N Fe, 0, HIZ5 A RE,
710.9 eV i Fe, O, 45 5 RE, UL Fe FEZELIX M FH
T RINHFELE, A AR A — o e ; & 2
(e) MRRTCEM 1s BUAREIE A, JF45A TEM RAEZS
ST, TR BT KA 9 J0 E T k.

2.1.4 TG FRAE4THr Kl 3a, b R N, 5B 4l &
Cu-Fe BE i R EY M 5% Pt/Cu-Fe Bl BEWHY
TG #HE LKl , HIHEERH 30~800 C, FHikH
R 10 C/min. 7] LIRE], Cu-Fec BNV RBREYWEH —1
MrBL Bl R H, 5% Puv/Cu-Fe Bifi B EWH B
Rk E. Hb Cu-Fe B RAY R ELF N
30~450 CA A, e, 30~350 CRHE LK
G, RERAN 17%, BB AT HE R FE S
FREAIRBCAIN 1,17 -8k IR IR AN R Bl g e 5¢
LR DMF 43 F. BEA R4k 2L - F, Cu-Fe B
MG EERE FFEEE 450 CHBETRE, H
F Cu-Fe FLA7 5 EW0H 2848 M B S BB N IR 01
PR E, AT SR R A R E kY. 5%
Pv/Cu-Fe FLALRGY), — Bk ELHITE 30~
700 CZEA. FEEFH—BARELFET, 30~700 CLE
HAH 35%, KEIFHLYE Cu-Fe B R EYEAL.
700~800 °C, KREFEA N 18%, ML Bk E I HE
M 5%Pv/ Cu-Fe FLAL R A YR RE & v 09 G B
kSRR CO, , TR &SR TR A LY.
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Bl 2 (a) 5%Pv Cu-Fe FLAL RGN PL4Af XPS %5 (b)-(e) 535K 5%Pt-Cu/Cu,Fe 0@ C
ALY Pt 4f, Cu 2p. Fe 2p. C 1s XPS %
Fig.2 (a) Pt 4f XPS spectrum of 5%Pt/Cu-Fc coordination polymer catalysts, (b)—(e) are the Pt 4f, Cu 2p, Fe 2p, C 1s
XPS spectrum of 5%Pt-Cu/Cu, Fe O@ C catalysts, respectively

a

/

b

1 1 1 1 1 1 1
100 200 300 400 500 600 700 800
Temperature/’C

B3 AU B B AR i 2k
Fig.3 The TG curve in nitrogen atmosphere
a. Cu-Fc coordination polymer; b. 5%Pt/Cu-Fe

coordination polymer

2.1.5 TEM-EDS EAE4Hr  #iE G g o b i
AT R ZE 18 S LA 1 PR AL A R AR KNI RS, I
Bl 4(a) ATRIE i, HiBEJSHY 5%Pt-Cu/Cu, Fe 0@ C
AL R ECEA IFIE S B0 ;. fE 4(b) Filgk 2
ATLLVE Y, el E 27 7E Pt Cu, Fe, O, C I
FRoCZE (LB 2) , B S5(a) FIXI 1 HFATS
FIRE, B Al %0, d1=0.484 nm, d2=0.296 8
nm S BIXF R CuFe, 0, (Y (111) Al (220) [, Hik
o0 36°, STHEE 3520403 ; B 5(b) AL
EVEA SRR B 3G ol , L S5 (b) HhaT LA
i, HIGTEA A0 ek b B 5(e) -
(e ) Hra 3k ) A . 1) AR A TR BE AT T, d=0.198 7 nm
JHJE TPt(200), d=0.226 5 nm J& T Pt A (111) [fi;
d=0.208 8 nmJ& T Cu Y (111) [fl; d=0.213 8 nm
J& T Cus PUR (111) T, 53X 5275 3G 18 ] il 41
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K4 (a) 5%Pt-Cu/Cu,Fe 0@ C f4L5] HTEM JESE ; (b) 5%Pt-Cu/Cu,Fe 0@ C L5 maping [
Fig.4 (a) HTEM of 5%Pt-Cu/Cu, Fe O@ C catalysts; (b) Maping of 5%Pt-Cu/Cu,Fe 0@ C catalysts

3 2 5%Pt-Cu/Cu, Fe 0@ C L FIBI TR AR LL B 5347
Table 2 The element composition ratio analysis of 5%Pt-Cu/Cu, Fe 0@ C catalyst

Element wt% Atomic percentage
C 46.40 74.12
(0] 10.65 12.78
Si 0.61 0.41
Fe 23.11 7.94
Cu 14.00 4.23
bt 5.23 0.51
Total 100.00 100.00

@} e

10 1/nm

5 (a) SADI1 HLFRTERE; (b)-(e) 5%Pt-Cu/Cu,Fe 0@ C LT HTEM [
Fig.5 (a) SADI electron diffraction pattern; (b)—(e) HTEM of 5%Pt-Cu/Cu,Fe O@ C catalysts
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—3; WP EAHr s R LA, REBeIE 1 5% Pt-
Cu/Cu,Fe 0@ C fiEALFIIE W T HAMEY Pr, Cu 94K
kL, HoR AR K/NKZA N 4~7 nm, Cu, Pt 40K i
Wi, HoR #7229 8 nm. [RIEF, M HTEM Eh A LLF
H GORIIURL R B T e BB, R 5% P/
Cu-Fe FLOr R EWITE R T IR GRS 78 2 i, FT LA
TEFCIEHTIA KRB R B, DN I 45 44 K A 7E
Hoh i R AT K be s o2 2 A B AR 7E, &

BEJGUPRJE  BR B AT HILIC A7 3 5 e el T B A
A R T A e AR B T B L, — SRR S AT i
JEPE BRI BT, (AL T4 i 1 AL B A 4 S 1 1 2
L, ATAIAS S 14 B
2.2 AEMEL IS & 77 3% 2 R 1 BE B9 72 0

e 3 AR i 2 05 05 B AR 1,4-T 4k
TREIE BN PERE AR, & AT AT Cu-Fe
B A PR b e JH TR 4-T 0 i &,

xR 3 AEBEEFHEFXREEI 1,4- TR _EMS R N ERER 0

Table 3 The effect of different catalysts preparation methods and carriers on performance of

2-butyne-1,4-diol hydrogenation reaction

Catalysts Conversation/ % Selectivity/ %
http://fanyi.baidu.com/? aldtype= 16047 - zh/en/javascript: void (0) ; - 0.7
After calcination of Cu-Fe coordination polymers

5%Pt/ Cu-Fc coordination polymers after calcination 82.5 95.4
5%Pt-Cu/Cu, Fe 0@ C 85.3 96.9
5%Pt/AC 69.4 92.8

Reaction conditions; Vmedium: 40.0 mL methanol, m .. :8mg, m,,, 1 44,:0.53g, P(H,) :4.0 MPa, Temp: 120 °C, reac-

tion time; 30 min

HALRAUN 3.2%, BRI EE Pt 25, IER
AL R IETLE] 82% LA L5 Xt Cu-Fe BLALER AW
JEbe)n B30 5% 1) Pt Al Cu-Fe BLAL R4 W) 11 4%
5% Pt J5 P55 B8 i A5 00 4 10 700 247 &0 R L
B, JAE AR R A LR, R T
Pt 5 B be AL BN I A Sk, A A

ROREAT, X5 XPS RIEAW) &, I 5%Pr/AC
1 5%Pt-Cu/Cu, Fe, O@ C Ak 70 ik AL 0 2l ROR 7T
1, 5%Pt-Cu/Cu, Fe 0@ C fEACTIHEAL 1,4-T =
BEM AR I 1, 4- T i R Bt s A, LR A
e i TR B )R 19 5% Pv/AC AL FI LA Z 1
5 %Pt-Cu/ Cu,Fe 0@ CHEFLFI/IN( ILF4) | AT 5

R4 FEFHE AR Pt EATISEEHIERERMNLE, ILE

Table 4 The specific surface area. pore volume and pore diameter of catalysts on different supports after calcined

Pore volume /(cm® - g™')

Pore diameter/ (nm)

Catalysts Syer/ (m* = g™)
5%Pt-Cu/Cu,Fe O@ C 337.64
5%Pt/AC 448.85

0.797 3.833

0.599 3.829

BULI I FE AL IR 1] 5%Pt-Cu/Cu, Fe 0@ C fi

AR R4 5 e 14 S DR T B 1R TR B T 405K Cu

BRI Cu P34, AAIT BARH 1,4- T4 —

LU SO A

2.3 KRR AL R S 2B X R L M BB ) M
5 R R e AR AT LA B R A 7 B 2

1 4-THR W S S BRI o, SRR, A

B HEALFINS 1,4- TP R LR H 75.9% 2 = 2]
T 85.3%, 1,4- T M —EER) R BEVE H 93.8% 12 = 2]
T 96.9%. M XPS RALLERTTLIE ), Kibe)E 1 5%
Pt-Cu/Cu,Fe 0@ C AL 5] 5 K5 52 1) 46 1L 7 AH 1,
K beJa AL R S AL A 1 Pe B B FrRRAIG, 75
FMh Pt 5EAS PSR AR, M1,
4 TP R A AT TR R 5 P TEM R AiE 25 S nf
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% 5 KSR 5%PY/ Cu-Fe AR A MBI RELH ABET 1,4 TR -BNER L O
Table 5 The effect of before and after calcined 5%Pt / Cu-Fc coordination polymers catalysts and

catalysts dosage on performance of 2-butyne-1,4-diol hydrogenation reaction

Calcined Catalysts Conversation/ % Selectivity/ %
Before 5%Pt/Cu-Fe coordination polymers 75.9 93.8
After 5%Pt-Cu/Cu, Fe 0@ C 85.3 96.9
After 3%Pt-Cu/Cu,Fe 0@ C 63.0 97.6
After 1%Pt-Cu/Cu, Fe O@ C 37.3 98.6

Reaction conditions: V, ., : 40.0 mL methanol, m_,, . : 8 mg, my, .\, .1 =0.53g, P(H,): 4.0 MPa, Temp: 120 °C, reac-

tion time; 30 min

LI, K5BEJR 1 5%Pt-Cu/Cu, Fe 0@ C HELFIIE
T K Cu TP, LRI AL A 2
BAR T DS AR rp e A i, kR Tt
By HOR, ALK Cu BAT B4 1 2 i ik %
P, AT i =B SR e BUSRE , TTAS 2K 28
A FRE, B4R Pr-Cu Z IR HLFRL, Pl
AL R T Cu WL, 75 Pr ELA BRI I
TFRES, HAITF 1, 4- TR EEINE =4 1,4-T 4
TBEAN PR R JBE R, SRS T 3 BN S
1,4- T/ (BDO) WA ; Fem, Cu MONNETE MG
S P, HEALFRIRE B TE AN K Cu BEAK T
Pt IR PESL AL, TSI T 1, 4-T M By e 4%
PR RS E AR BEE P S 5% R AIG

1%, 1,4-T P ZBER AL F B 85. 3% F& K F
37.3% , i FETEH 96.9% 34 NF] 98.6% , iX S i T bl
A PSR RS, A L ) A 1 6 8
b RO AR BRI Pt £ 28
TN SUREARE] 1%, 1,4-T 4% "B Es —2
MEETt, X i TRl A AL ) P B B i),
1, 4-T 9 TRk — 20 VR BE & o R 0 h8 , DI {75
1, 4-TT 0 R %) o8 3 42 il 0 R0 P 7 28 1 ik
/NI B3 n.
24 BUFIFOERE Pt SERYHE X K B A R0
AL 4R P SIRY 1,4-T B —FEY)
1) B X TN &US B B 52 M UL 3 6. NFE 6 Hhml LIE
W ARG TR P S 1, 4- T B Y R

RoEAFRLEE Pt 5 1,4-TRIEMREIE LT 1,4-T 0 287 0 S Rz {4 BE A 7200

Table 6 The effect of Pt and 2-butyne-1,4-diol molar ratio on performance of 2-butyne-1,4-diol hydrogenation reaction

The proportion of catalyst and substrate Conversation/ % Selectivity/ %
1:2 000 100 96.1
1:2500 93.0 96.5
1: 3000 85.3 96.9
1:3500 78.5 97.3
1 :4 000 70.0 97.4

Reaction conditions: V, s, : 40.0 mL methanol, P(H,): 4.0 MPa, Temp: 120 °C, reaction time: 30 min, m,,, . : 8 mg

FEM T =2 000 #4015 1 : 4 000, 1,4-T K —EEkEAL
FI 100% RS T 70%, 1,4-T 4 Bk A
96.1%¥EINE] T 97.4%. X f2& P W44k 770 4 o o —
FERS, HA R ATE R4 73 Pr, Cu MfE{LRE ) 32 R
Tt Z kY, B R TR, SR, T

AL 20 1, 4T K W BEEAE i Ak 550 A 0 1 20 53
Pt, Cu JEIH, W55 TG PE4L 5 Pr. Cu XF 1,4-T 4%
TEERW AR, TR TO1,4- T R
Fo s, MALKS 1,4-T e EER Y i H N
1:2000HF, 1,4-THREERFAR R 1,4-TH
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BEREPEPEI IR E] T 100% H196.1%.
2.5 EUFIBTEIR

6 K 5%Pt-Cu/Cu,Fe 0@ C b7 &2 fili
(Y SEER SR, T LA AL R TR 2R rh R B

m Conversation of BYD - Selectivity of BED
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8 ¥
: z
= 60 460 =
5 E
S
g 3
s 40 —440 »
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Pl 6 AL FRIIE AR FH B0 1,4- T He Wi & i
TERERISZ IR
Fig.6 The effect of catalysts recycle times on performance
of 2-butyne-1,4-diol hydrogenation reaction
medium 2 40.0 mL methanol ,
P(H,): 4.0 MPa, Temp: 120 °C, reaction time: 30 min,
" M gnent o= 15 2 000

Reaction conditions: V

n

catalyst

TEFMREN, 16 6 Wa, 1,4-T e B
(BED) HH5 AL M 100% FEAKEI T 85.3%, 1,4-T
i "l (BED) BEFEMEM 96.1% 42 THE] T 98.1%, H:
Jir PRI AT 82 T 7 PR 2 rh A A 500 A 375 1 2 53 4
0o, AHAFIRY) 1,4-T Be P A o3 il 25 0 A B
ZIMBWREAL; R, FERARREOIE 2, 1,4-
T R SRR TR Y, R AT RS th TR
BREAIA WA, RS EmMEY 1,4-T 0%
(BDO) W/, 1,4- T —REE B AT T3, X5

HEAETR] Pt X 1, 4- T Bt =05 P RE Y
NS RANY) G
3 &t

MR BER A T 5%Py/ Cu-Fe BLA: BA W
AR5, IFHHAE 500 C il N ARG IE LT 5%Pt-
Cu/Cu,Fe, 0@ C HEALF. ik — FR 5 R AE T Bovt
WAL EAT T A RAE , NRIEZS AT H0, K betd
#f) 5%Pt-Cu/Cu,Fe 0@ C HEALTIIE AL T 49K Pt
Cu ik, Pt-Cu &4, VUM Fe,0, . Fe,0,, CuFe,0,
YT, IR E R, JF HARE R A
AR RI, AR T 50 T

KRR B AR S BOR S ), R RS 1S E
5%Pt-Cu/Cu,Fe 0@ C HEALFITE 1,4-T bk —Befefb
KUK, 4-T 0 FE ek LA it . fF 5%
Pt-Cu/Cu,Fe 0@ C AL T 1,4-T Sk BN &
JCREH, ARG L Py SR YW R R
1:2000,76 5 K4 120 °C, JEJ1 4 MPa, ) Hita]
30 min, 1,4-THRZEEEALRA 100%, 1,4-T
FEkPEPE R 96.1% , 163 6 WG AL A HA by
IEALRCR , IF FIZ LRI i T 5219 Lindlar
PEALF T B X IR TS Y i, B AT
HrE.
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Study on Catalytic Hydrogenation Properties of
2-Butyne-1,4-diol over Pt-Cu/Cu, Fe, 0@ C
Derived from Cu-Fc Coordination Polymers

REN Yong, YUAN Tao, LIU De-rong, PAN Yue, FENG Qi, XIONG Wei ", QIU Hui-dong
(College of Chemistry and Chemical Engineering, Chongqing University of Science and Technology ,
Chongqing 401331, China)

Abstract ; 2-butene-1,4-diol is a kind of important intermediate in the field of fine chemical engineering, which has
a very wide range of applications. We prepared the Pt nano-particles by using the isopropanol as reductive agent to
reduce the (hydro ) chloroplatinic acid,and followed by using the impregnation method to load the prepared Pt nano-
particles on the Cu-Fc¢ coordination polymer, which synthetized by using 1, 1’ -Ferrocenedicarboxylicacid and
CuCl, - 2H,0 under the condition of hydro-thermal. At last, vacuum was used to dry and calcine the Pt/ Cu-Fe¢ coor-
dination polymer under the nitrogen atmosphere to get the catalysts of Pt-Cu/Cu, Fe O@ C,then the catalysts were
characterized by some comprehensive technical approaches such as XRD, XPS, TEM, SEM, TG, Nitrogen adsorp-
tion instrument. We also compared the hydrogenation results of the catalysts before and after calcination, and investi-
gated the effect of molar ratio of catalysts to substrate on the performance of hydrogenation 2-butyne-1,4-diol to 2-
butylene-1,4-diol. The results show that using the 5%Pt-Cu/Cu, Fe O@ C as catalysts, the molar ratio of catalysts
and substrate is 1 : 2 000, the temperature is 120 °C, H, pressure is 4 MPa, the reaction time is 30 min, 2-bu-
tyne-1,4-diol conversion of 100% , 2-butylene-1,4-diolselectivity is 96.1% respectively.

Key words: Pt-Cu/Cu, Fe O@ C; catalytic hydrogenation; 2-butyne-1,4-diol; 2-butene-1,4-diol



