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Tab. 1

X, (hydr.) or X, (RWGS)/%

1 1 1
483 503 523
Reaction temperature/K

463

X co,

(1) ;(2) RWGS. a.(CugZny Zrs 10% (4. 5%

Co/CNT) )y 40%H ZSM- 5; b. CusZn, Zrs 40% H ZSM- 5;

:5.0 MPa, V(H,): V(COy) !
V(Ny)= 69 23: 8, GHSV= 20000 mL/ (h* g

Fig. 2 Conversion of CO, hydrogenation (1) and of RWGS

(2) at varying temperatures over the catalyst

c.CugZnyZrs.

DME ; CO-
2.3 CO:
CO- DME
(5.0 MPa) GHSV(20 000 mL/(h* g))
2 ( CusZnzZrs- 10%
(4.5% Co/ CNT))-40% HZSM-5
CO: RWGS .3
X, (hydr.) 463 K
, 523K 5 Xco, (RWGS)
DM E

. L. ” .
Effect of preparation method of the catalyst on the reactivity of” one pot tw o step catalytic

synthesis of DME from CO; hydrogenation via met hanol

Ko,/ % /% DME /

RWGS DME  CH,0OH  CH, (mg-h™ '+ g™ ")
- 6.4 7.4 84.2 13.8 2.0 38
- 6.0 7.5 83.5 14.6 1.9 35
- 5.6 7.6 7.1 91.3 1.6 3

:2.0 MPa, 4993 K, V(H>) :

V(CO,): V(Ny)= 69: 23: 8 GHSV= 3 000 mL/(h-g);

(CugZny Zrs-10% ( 4. 5% Co/ CNT ))-40% HZSM- 5; RWGS
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Tab.2 Reactivity of CO, hydrogenation to DME via methanol over the hybrid catalysts with varying compositions

and the reference system

Cu™-SA/ Xcoy/ % /% x /

(m?« g 1) RWGS DME CH;OH 10°/s7! (mg+h~'-g )
(CusZny Zrs 37.8 9.1 5.5 79. 8 15.2 5. 62 343
10% (4.5% Co/CNT))-
40% HZSM- 5
CugZnZrs 37.2 7.9 6.0 79.0 18.3 4. 96 295
40% HZSM- 5
CusZnZ s 36.7 6.7 7.6 0 99. 5 4.26 0

/%
X co,/ %
CH, CHs C;Hs CH;OH DME

4.5% Col CNTs 9.6 97.8 1.6 0.6 0 0
HZSM-5 0 0 0 - 0 0
(4.5% Co/CNT) 9.2 96.9 2.4 0.7 0 0
40% HZSM- 5

:5.0 MPa, 523 K, V(H,) : V(CO,): V(N,)= 69: 23: 8 GHSV= 20000 mL/ (h- g).

; 523 K . DME
2 .
COo: DME : 3 ( CusZn2Zrs-10% (4. 5% Co/ CNT))-
CusZn2Zrs-40% HZSM-5 , CO2 40% HZSM-5 5.0MPa, 523K
DME, 79. 0% ; 84 h
Cus Zn2 Zrs 24 h , ;
. CO2 ; 84 h ,
(7.9%) (6.7%) 18%.
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O 2 10},
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CusZinaZics (4.26% 107 ) 1.32 V(N>) = 691 23 8,GHSV= 20000 mL/ (h- g)

Fig. 3 Operation stability of CO2 hydrogenation to DM E via
DME 343 mg/(h- g), methanol lasting for 100 h over the catalyst of

CO- (CusZnyZrs 10% (4. 5% Co/ CNT) )-40% HZSM- 5
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A Highly Efficient Hybrid Catalyst for” One pot” Two step Catalytic
Synthesis of Dimethyl Ether from (CO:+ H:) via CH; OH

FAN Jurrjie, LI Har yan, LIN Guo-dong, ZHANG Hong bin’
(State Key Laboratory of Physical Chemistry of Solid Surfaces, National Engineering Laboratory for
Green Chemical Productions of Alcohols Ethers Esters, College of Chemistry and
Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: With the homemade Co decorated multiwalled carbon nanotubes(x% Co/ CNT ) as promoter, a type of hybrid catalysts of
the Co decorated CNT- promoted CuZ nZr- oxide hybridized with HZSM- 5 zeolite molecular sieve, ( Cu;Zn;Zrr y% (x% Co/ CNT) yz %
HZSM- 5, were developed. The catalyst displays excellent performance for dimethyl ether (DME) synthesis from (CO,+ H;) via
met hanol in heterogeneous” one pot” reactions. Over a ( CusZn,Zrs 10% (4. 5% Co/ CNTs) ) 40% HZSM-5 catalyst under reaction

conditions of 5.0 MPa,523 K, V(H»): V(CO,) @ V(Ny)=69: 23. 8 GHSV= 20000 mL/ (h+ g), the observed turnover frequency
(TOF) of CO, hydrogenation reached 5. 62% 10— s . T his value was 1.32 and 1.13 times that (4. 26x 10=° s~ and 4. 96x 10—
s_]) of the CNT- free mono functional catalyst CusZn,Zrs and the CNT-free bt functional hybrid catalyst CugZn,Zrs 40% HZSM- 5,
respectively. G based selectivity of DME in the CO, hydrogenation products reached about 80% , with corresponding space time yield
(STY) reached 343 mg/ (h- g). Characterization of the catalyst revealed that the excellent capability of the Co decorated CNT- pro-
moted bt functional hybrid catalyst for adsorbing H, played an important role in facilitating the increase of TOF of CO, hydrogena
tion.

Key words: Co decorated multiw alled carbon nanotubes; Co- decorated CNT- promoted Cw;Zn; Zry oxide HZSM-5 hybrid catalysts;

CO; hydrogenation; dimethyl ether synthesis



