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Highlights from DICP

Significant Breakthrough in Industrial Test of the\Methan ol to Olefins"
Process Developed by Dalian Institute of Chemical Physics,
Chinese Academy of Sciences

A process of \Methanol or Dimethylether to Olefins" developed by Dalian Institute of Chemical
Physics (DICP), designated as the DMTO process, has attaind great success in industrial scaling
up testing. DICP, by collaborating with the Xinxing Coal Che mical Co., Ltd. of Shaanxi Province
and the Luoyang Petrochemical Engineering Co. of the SINOPE Group, operated successfully a
50t(methanol)/d unit for the conversion of methanol to lower olefins, with a methanol conversion of
close to 100%, and a selectivity to lower olefins(ethylenepropylene and butylenes) of higher than
90%. On 23rd August, the industrial test project has passed astate appraisal. The experts of the
Appraisal Group, headed by Prof. YUAN Qingtang, academician of Chinese Academy of Engineering,
drew the conclusions that the DMTO process, by utilizing a proprietary SAPO-34 catalyst system and
a recycling fluidized bed reaction system for the productia of lower olefins from methanol, is the first
unit in the world having a capacity of producing nearly ten th ousand tons lower olefins per year. The
technological level of the industrial test is at a leading paition internationally. This accomplishment
will provide a sound base for the subsequent commercializain of the DMTO process.

On 24th August, a press conference for the
success accomplishment of the DMTO industrial
test was held at the People's Congress Hall of
Beijing. Top officials of China, including GU
Xiulian, Vice-Chairperson of the National Peo-
ple's Congress, LU Yongxiang, Vice-Chairman of
the National People's Congress and President of
CAS, ZHANG Rongming, Vice-Chairman of the
Chinese People's Political Consultative Confer-
ence, YUAN Chungqing, Acting Governor of the
Shaanxi Province, HONG Feng, Vice-Governor
of the Shaanxi Province, and SHI Erwai, Vice-
President of CAS, attended the press conference.
Officials of the State Commission of Develop-
ment & Reformation, as well as Prof. HUANG
Xiangyang, Deputy Director of DICP, were also
present at the conference.

Prof. LIU Zhongmin, technological director
of the program, remarked that light alkenes, such
as ethylene and propylene, are important and ba-
sic chemical intermediates that are necessary for
the production of plastics, synthetic fibers, etc.
However, naphtha, a predominant feedstock for the productbn of light olefins, is mainly obtained
from petroleum sources. At present, China's petroleum demad exceeds the domestic oil production
ability, and approximately 40% of China's crude oil relies m importation. With the soaring of oil

Figure. DMTO demo plant
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prices in the world market, which have broken the barrier of US$70/barrel, researches aiming at the
seeking of alternative sources of feedstocks for the prodtion of ethylene and propylene become an
urgent necessity, which are also closely related to the prdbm of national energy safety.

As the technologies for producing synthesis gas from natutlagas or coal and for the subsequent
synthesize of methanol become increasingly mature, the paduction of light alkenes from natural gas
or coal via methanol as an intermediate material turns out to be an attractive approach. The core
technology of this approach is the methanol to olefin proces.

In recent years, by considering the situation of insufficiet domestic crude oil production and
increasing quantities of oil imports, the Chinese governmet has brought forward the strategy of
promoting developments on coal-based technologies for mhnol, ethanol, dimethyl ether and fuel
oil productions. This strategic consideration of the Chinese government gives great impetus to the
development of the MTO (Methanol To Olefin) technology in China, since it is a unique process for
realizing the national strategy of \Substituting Crude by C oal". It is anticipated that ethylene and
propylene derivedvia the MTO process, as well as the related downstream productsfoacetic acid,
glycol, acrylic acid, polyethylene, polypropylene, etc., will have a large market and great economic
potentialities.

Accordingly, the relevant government departments of Chinaand the Chinese Academy of Sciences
are regarding researches for the production of light olefia from non-petroleum sources as key programs
to be supported vigorously, which can be traced back to the tine as early as the 6th \Five-year Plan".
Being aware of the urgent needs of the country, DICP has condcted R&D for the production of
light alkenes from natural gas or coal since the early 1980:sDICP researchers have accomplished
successfully screening, preparing and scaling up of novebtalysts for the MTO process, as well as
process testing in both fixed bed and fluidized bed reactor ystems, especially with encouraging
breakthroughs in core technologies of catalyst and reactio engineering.

Although in mid-1990's, DICP had performed a successful pitt test of the MTO process, this
technology was not pushed forward further to the commerciakation stage due to the low crude oil
prices at that time, making the coal-based MTO process not aneconomically feasible candidation.

However, DICP researchers have not given up efforts to achie@ commercialization of this process.
In Aug. 2004, a DMTO demo unit of 50 t/d was commissioned succssfully in China. The DMTO
unit utilized proprietary catalysts and a circulating flui dized bed reaction system developed by DICP.
The equipment and construction of the DMTO plant were invested and operated by the Xinxing Coal
Chemical Co., Ltd. of the Shaanxi Province, and the engineéng design of the DMTO plant was
conducted by the Luoyang Petrochemical Engineering Corpaation of the SINOPEC Group. After
two years' collaboration, DICP and the two collaboration partners mentioned above have operated
the DMTO plant very successfully, with operating data fulfi lling all the indices anticipated by the
designed targets. As a result, basic data for the designingral constructing of large-scale commercial
units were obtained, which will provide a sound base for the ésigning of commercial scale technology
packages for the DMTO process.

Presently, a leading group for directing research projectsaiming at the commercialization of the
DMTO process has been established in DICP. The State Develapent & Reform Commission of China
and the Chinese Academy of Sciences are also rendering gresipports to these DICP projects, so
as to accelerate an early realization of commercializing tis unique and highly significant process in
China and abroad.
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Preface for the Special Column of the INRET 2006

| would like to take this opportunity to thank the editorial b oard of Journal of Natural Gas
Chemistry for allowing me to write a preface for this specialcolumn. The articles appearing in this
section are specially selected from the First InternationdConference on Natural Resources Engineering
and Technology 2006 (INRET 2006). In line with the theme of JNGC, the selected articles are
focused on natural gas or low hydrocarbon conversions to imgrtant chemicals, fuels and materials.
The conference was held on July 24-25, 2006 in Marriott Putraya, Malaysia. It was organized by
the Chemical and Biotechnology (ChemBio) Focus Group, unde the Research Management Centre,
Universiti Teknologi Malaysia.

The objectives of the conference were to harness and to exahge experiences, knowledge, new
ideas and information on the latest development in researchpertaining to areas such as chemical,
biological, environmental and pharmaceutical which invole natural resources. The conference drew
in about 80 technical papers from many different countries.

Themed \Value Added Products through Process Intensificaion" the INRET 2006 provides yet
another opportunity for researchers to present their reseech studies and findings as well as to ex-
change knowledge and information in pursuit of the latest de@elopment in chemical, biotechnology,
pharmaceutical and agricultural industries. The INRET committee is indebted to the eight keynote
speakers who presented their work in fields such as electydis, biopharmaceutical, modeling and
simulation, reaction and separation, and carbon nanotubes The conference is of immense value to
all for it served as the platform to gain insights into some ofthe latest developments relevant to
the afore-mentioned areas in the region; these are the indtises that would yield greatest impact on
economic, social and environmental benefits to the peopletdarge.

We would like to thank all contributors for the interesting t echnical papers. We would also like
to thank the technical reviewers for painstakingly taking their time to analyze each paper. We believe
that the papers in this section will contribute to the advancement of knowledge and lead to more
exciting studies and findings.
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