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Catalysis is one of the most cross-cutting technologies in the chemical industry, intensely influenc-
ing our daily society. Its practical application is closely related to the engineering disciplines. At
present, the academic and industrial research on catalysis in our country has made great break-
throughs in fields like hydrocarbon production, oil-quality upgrading processes, green chemical

engineering, and other energy and chemical users of catalysis. In this paper, we attempt to summa-
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rize the industrial catalysis achievements and present a discussion on the direction and the devel-
opment strategy for catalysis, based on economic and social demands.
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1. Introduction

Catalysis, a core technology with great influence on so-
cio-economic development, is a interdisciplinary science that
integrates chemistry, materials science, engineering and other
disciplines. The key aspect of catalysis is its actual practical
application. It is therefore closely related to the chemical engi-
neering discipline. The application performance of the catalyst
is the fundamental strength of catalysis, and its developmental
trajectory not only promotes social and economic progress, but
also changes the historical process of human beings. In the ear-
ly 20th century, Mittasch's contribution to the efficient
Fe-based catalyst for ammonia synthesis laid the foundations
for the development of modern agriculture and solved the
problem of human food consumption with the large-scale pro-

motion of nitrogenous fertilizers [1]. By the 1960s, the inven-
tion of molecular-sieve catalysts for oil cracking led to a sub-
stantial increase in gasoline yield and octane number and pro-
vided the energy foundation for the vigorous development of
the transportation industry and led to its fascinating revolution
[2]. The invention of the Ziegler-Natta catalytic system allowed
the high-pressure efficient polymerization of ethylene, propyl-
ene and butene to high molecular structures and promoted the
large-scale production of synthetic materials. The development
of the three-way Pt-Rh-Pd catalyst for the decomposition of
hydrocarbons, CO, and NOy in automobile exhaust, harmful to
the environment, into the harmless N2 and O, greatly improved
the environment [3,4]. These important progresses in catalysis
have accelerated industrial and social changes. It can be said
that the ubiquitous catalyst has played a major supporting role

* Corresponding author. Tel: +86-21-68462947; Fax: +86-21-68462283; E-mail: xzk@sinopec.com

This work was supported by National Key Basic Research Program of China (2013CB934101, 2009CB623500), the National Natural Science Founda-
tion of China (21433002, 21573046) and the National Key Research and Development Program of China (2016YFB0701100).

DOI: 10.1016/S1872-2067(18)63051-7 | http://www.sciencedirect.com/science/journal/18722067 | Chin. ]. Catal, Vol. 39, No. 7, July 2018


http://crossmark.crossref.org/dialog/?doi=10.1016/S1872-2067(18)63051-7&domain=pdf

1148

in the development of human society.

After a several-generations’ effort by Chinese scientists and
engineers, China has made a number of important break-
throughs in the development of science and technology that, in
recent years, involve catalysis. The 16th International Congress
on Catalysis has been successfully organized by Cai Li et al.
Several scientists, like Can Li, Xinhe Bao [5,6], among others,
have been awarded honorary titles by international academic
organizations. Zhang’s [7,8] series results were evaluated as
important progresses. At the same time, we have achieved vital
industrialization in the fields of hydrocarbon production,
oil-quality upgrading processes, green chemical engineering,
and other fields of energy and chemical catalysis [9,10]. These
results of world-class major catalytic industrialization have, to
some degree, driven China's economic and social development.

However, many complex issues need to be addressed for
further development in the complex field of catalysis. On the
one hand, it is necessary to clearly understand the complex
surface science and physicochemical phenomena related to
catalytic reactions, and to integrate materials science and new
methods of inorganic chemistry to design and prepare complex
nano-structures of efficient catalyst materials. On the other
hand, the catalyst should be mixed with a binder and then
shaped, and the reaction kinetics and modulation of the cata-
lytic processes are still not very clear for industrial applica-
tions. Both these aspects involve complex problems such as
materials diversity, variability of catalytic materials, chemical
process suitability, macroscopic preparation, magnification
effects, and correlations between intrinsic and apparent prop-
erties. These complex issues and the requirements for catalytic
development should be mutually supportive and reinforcing.
However, from the perspective of industrial catalysis, the most
attention should be paid to the capacity of the catalysis to solve
or not important economic and social problems; that remains
the mission of catalysis [11,12].
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This paper attempts to summarize the achievements of the
industrial catalysis, and tries to present a discussion on the
direction and the strategy for catalysis, based on economic and
social demands.

2. The advancement driven by catalysis

With the rapid economic development of our country, the
challenges caused by the lack of energy resources and by envi-
ronmental degradation have become increasingly significant.
Catalytic workers have carried out much fundamental research
as well as industrial practices in the areas of hydrocarbon pro-
duction from coal and methanol (MTO and MTX processes),
oil-quality upgrading, green chemical industry, and many more
[13,14]. Important progresses have been made. Fig. 1 presents
the milestones of major industrial catalysis.

2.1.  The production of hydrocarbons from coal

In our energy consumption structure, 90% corresponds to
fossil fuels, 68.7%, 18% and 3.8% being from coal, oil, and nat-
ural gas, respectively. Given the abundant coal resources in
China [15], the development of hydrocarbons production from
coal is of special significance. As the 485th Xiangshan science
conference pointed out, in our society the key focus has been
changed from hydrocarbons processing to hydrocarbon syn-
thesizing. The economy is the basic and the most critical neces-
sity for a technology. The value of the methanol-to-olefin
(MTO) technology lies not only in its economy, but also in the
exploration of a new non-oil olefin production path. By diversi-
fying the raw materials for olefin production, such route would
affect the global energy map. It is estimated that, in the next five
to ten years, olefin production from coal will reach about a
quarter of the total olefin production, making a significant im-
pact on the olefin industry [16-18].
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Fig. 1. The milestones of major industrial catalysis in China.
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