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Resear ch progress on catalystsfor oxidative dehydrogenation of
ethane to ethylene under CO, atmosphere

YANG Liang, SONG Gengzhe, LIAO Duohua, MA Xuedong, LI Shuang’
( School of Chemical Engineering, Northwest University, Xi'an 710069, Shaanxi, China )

Abstract: In addition to serving as a major greenhouse gas that contributes to global warming, CO; is also a
valued renewable CI1 resource. Converting CO, into valuable chemicals has dual significance in both the
environmental protection and rational utilization of carbon resources. Efficient catalytic conversion of
ethane, a significant component of shale gas, to ethylene has important theoretical research significance and
broad industrial application prospects. Oxidative dehydrogenation of ethane under CO, atmosphere
(CO,-ODHE) has become one of the most effective method for ethylene production improvement. Herein,
catalyst types, as well as main factors and key issues affacting the catalytic activity and stability of the
CO,-ODHE reaction were mainly discussed. Meanwhile, the oxidative dehydrogenation of ethane
(O,-ODHE) and chemical looping oxidative dehydrogenation of ethane (CL-ODHE) were introduced.
Finally, in combination with the reaction mechanism, the potential development directions for construction
of high-efficient catalysts were put forward.
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Fig. 1 Schematic diagram of mechanism of CO,-ODHE
reaction catalyzed by PtCe@MZP”)
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Fig. 2 Schematic representation of different types of oxygen-
catalyzed CO,-ODHE mechanisms on the Ni-FeO,/
CeO, surfacet™!
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Fig. 3 Schematic representation of reaction of CoZ-IE and
CoZ-IM catalysts in CO,-C,Hg system!*”!

£ CoZ-IM ML L AF7ER) Co’ Hifh & 28 2
Bl C—C #EIWIZ, 31 & e T 8 3% v A i CO
Ml H,.

ZHANG ZEUSILL RS Al BaCOs #3A h JFURE,
KR BERE T Co-BaCOs ik, BaCOs BN
A Co-BaCO; EALFIIE HE T Bk Fe oL If i 1R L 7,
PR3t T BA AR FEAE PR ) Co*™—O ¥ F( BaCoOs )
i, R RELLF 1 BaCOs Al BaCoOs 41,
BaCO; Fll BaCoOs [ P[] /E Al & fii & 4 7= %

(44.3%) &,
24 Zn E®LF

ZnO HA WAL . BAEAL, 76O i
% B R 7, PR Zn A AL ) 2% T R A
JEAT L CO,-ODHE S i PE A 2 s e Bk, 4%
T S 7 A8 TR A B MBI 52 8 45 TR IR R o

LIU 21 RS FREEFN SSZ-13 ( Si0»/ALO, ¥ )5
i LUAEA 50 A4 ) S JUkE, 38 e iR A
T ZnO/SSZ-13 fifk 7], HAE CO,-ODHE [ H1 5k
P SR (69% ) ALkt (64% ).
JEHIN N, Zn0O/SSZ-13 AL H (Zn—0—2Zn)* "1k
PEOL S B RS BE C—H #IFXT 2430 g-H
PEPMEER BT L M . T CO, MU Ko s i B A
3TV B ik s H R v A i) =R AR N, ik
HEAL ) B SRR, )B4 (Zn—O0—2Zn)* T
PR AT o

LIU %558 53182 % 1 F K,0 X ZnO/SSZ-13 fi#
AT, HIA5H ZnO/K,0/8SZ-13 k7] 2
e IR 57%, LWT 53K 45%. KO BYIAAE
Zn*"—OH [ L faf 55 B F A MR b, M i o 7%
B, RS S, RRIMMHI A MR, i m
T ORI R AR RS E . DFT 1H3RERM
KoO HIB M AT i 2 FR AR (Zn—0—2Zn)* i i |- CO,
5 B U N TR AR R &, R T W R AU BB -
25 GaEEWLF

Ga FEAEALFAE C I 1Y SCHR 2 B 3 5 10
AALERE ST, 2 Ga AYSRETE S 4k r= 4 f
B, BRI A Ra e PED Y i ad Ak ) 0 2 4B
Z= H A 5T R R A5 L RE A TR 2 R o Bl 1 %o 8 = 4k
T P AR P ELA BUAE o

B, Ga’ BB FREEXT CO,-ODHE J i A 4%
KM, T p-GayOs H L35 DU i 44 F1/\ T A B A
() Ga®*, SEKI 2P i 32524 Ga Ml Ba 13§
#| a-ALOs F& T Ba-Ga-a-Al,O5 ( Ba/Ga ¥ JF 1Y
HILE R 0.10) fEfLF], BA K& Ok sarE

(98% ) FIFEME. XEHMT, O IE K
KAEAEVUECA, Ga’ b b, MAE B AY Ba 1 LIE
TR A VIR Ga* (i, s BURIE K, 12



© 2176 ¢

A% 4m 4 T FINE CHEMICALS

540 &

Tt B TR EVE  f-Gar05 B Ak i M 5 3%
T A7 =F & B R ER 0 A O, 1A o5 e B A7 A
HuAIE Ga* 4H . BAHMANPOUR 40541 ALO,
AR, G R R RS R R RO, & T
Ni-Ga/ALO; fEfEH. AR AL, Ga BILATLL
M Ni PR BCIRES, i HAE ALO, RETE K T
Ni-Ga JZ2, R T RELIEMIRE, 6 2R
fRIN o LA, Ga,05 BN 2L CO, Ffbid 72
B T 20T AL o COLLINS 25 055VH) F A7 21 0 1
BRI, AU R 5 WS L CO, B Bk R £k Al
WRIR Ak o

VR, R AR A AR TR 114 29 T R e 1t A
FEmtERE MR EZ L — . KOIRALA %P
DL 2 TR PR BRI U S P ek o DR, SR A A i
5T Ga0y/TiO, MALH] . BFFEEM, B Ga,0;
RN, GayOy/TiO, AL AW P A7 A A0 it 1
i, Jf HRMAL SRR i s B AU, Y Ga,y0s
MR 10% (FIESE) B, LHr-FiE 22%.
K 4 FrR, & Ga,05 Tkt 14 Ak 7] R s R 1 e R
T E SRR e, S 5 ROW S PR,
il 2 e Mo i A , AT BELAS: CO,-ODHE J v 3847 o

Coke

CH + GH,

TN
Ga,0; W Ga,0;

TiO,

Kl 4 Ga0yTiO, fiEfL T CO,-ODHE Ji /5% 5 411!
Fig. 4 Schematic diagram of CO,-ODHE reaction catalyzed
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