Effect of reaction conditions on the lifetime of SAPO-34 catalysts in methanol to olefins
process — A review

Muhammad Sheraz Ahmad®, Chin Kui Cheng®, PrakashBhuyar®, A.EAtabani¢, Arivalagan
Pugazhendhi¢, Nquyen Thuy Lan Chi¢, Thong thai Witoon?, Jun Wei Lim¢, Joon Ching Juan/
aDepartment of Chemical Engineering, College of Engineering, Universiti Malaysia Pahang,
26300, Gambang, Pahang, Malaysia
bFaculty of Industrial Sciences & Technology, Universiti Malaysia Pahang, Kuantan, Malaysia
‘Innovative Green Product Synthesis and Renewable Environment Development Research
Group, Faculty of Environment and Labour Safety, Ton Duc Thang University, Ho Chi Minh City,
Vietnam
dCenter of Excellence on Petrochemical and Materials Technology, Department of Chemical
Engineering, Faculty of Engineering, Kasetsart University, Bangkok 10900, Thailand
¢Department of Fundamental and Applied Scienecs, HICoE-Centre for Biofuel and Biochemical
Research, Institute of Self-Sustainable Building, Universiti Teknologi PETRONAS, 32610 Seri
Iskandar, Perak Darul Ridzuan, Malaysia
fNanotechnology and Catalysis Research Centre (NANOCAT), University of Malaya, 50603 Kuala
Lumpur, Malaysia

ABSTRACT

There is a rising demand for light olefins production to meet the increase in human population,
burgeoning transportation network and rapid pace of industrialization. Methanol-to-olefins
(MTO) conversion process is the most preferentially-selected route to synthesize olefins even
though obtaining the high selectivity remains a challenge to this day. Methanol is industrially-
produced via two-steps catalytic routes, viz. gasification of coal to syngas followed by syngas
conversion. Due to the abundance of methanol, conversion of methanol to light olefins (ethylene
and propylene) or polyolefins (polypropylene and high-density polyethylene) is most desired.
Although, natural gas or syngas routes are well established and implemented at industrial level
but still direct or indirect transformation of methanol to petrochemicals gained core interest.
Significantly, the use of molecular sieves as a catalyst support or directly as a catalyst has been
an area of active commercial developments for the past two decades. The engineered molecular
sieves possess specialized topographical structure that can efficiently reduce the rate of coke
deposition, enhance mass transport and improve the catalytic performance, viz. lifetime and
olefins selectivity for methanol to olefins reaction. In this regard, the SAPOs molecular sieves are
highly selective for the synthesis of ethylene and propylene. Among them, SAPO-34 molecular
sieves exhibit the best performance for the MTO process. The current review highlights the
importance of SAPO-34 supported catalysts in terms of lower chain hydrocarbon (C>—Ca)
selectivity, lower paraffinic and aromatic by-products ratio, catalyst stability, and renderability.
In addition, the conditions causing the SAPO-34 catalysts deactivation such as coking, crystal size,
water content, pressure metal incorporation, acid site strength, and influence of process
conditions on triglyceride-based feeds are also thoroughly reviewed.
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