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Ms. Gao Zheng joined CICC as chemical analyst in 2010, served as senior associate of research
department. Ms. Gao Zheng won the 2nd prize of New Fortune Best Chemical Analyst in 2009.

Before she joined CICC, she worked for sales and trading department and research department of
Everbright Securities Co., Ltd from 2007 to 2010. She got 1st prize among A share analysts for
Basic Materials and Energy in Institutional Investor 2011.

Ms. Gao Zheng graduated from Johns Hopkins University- Nanjing University center for Chinese
and American Studies and East China University of Science and Technology. She received a
master degree in Finance and a bachelor degree in chemical engineering.



B FAER F L8 L kX, Opportunities and Challenges in Economic Transformation

5 £ Bing GAO

T A, 2R
Associate, Research Department, CICC

KEH BB K BT

Overview of China’s Coal Chemical Industry

S AN B B Fea A FRAS) PR, HEA4ET 2010 FANF 405,
REE R FOATATATL R, @B AIETHREFARIRS. HEAEEMANT LY £
KAZ AP TATLAR R . FHEAAET 2009 FHLFHERFFIRA, KFLF
Mt A, FEBRAFIESM AL T4

Mr. Gao joined CICC in 2010 and responsible for the research of chemical industry now. Mr. Gao
offers research service to domestic and overseas institutional investors. Before joining CICC
Research, Mr. Gao worked in Chang Xin Fund as equity research analyst (Buy-Side). Mr. Gao
obtained his Master degree in Chemical Engineering from Tsinghua University in 2009.
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A brief introduction to new coal chemicals

Coal to oil: Some pilot projects (including those of China Shenhua) are already able to run on a large scale.
Howev er, We believe coal-to-oil conversion in China is morelikely to bejusta technologically strategic
move, and investors should not have high expectations for massive production.

Coal to DME: China’s DME production capacity has been far abov e its demand. We believe the outlook of
coal-to-DME will face great uncertainties, should therebeno favorable policies.

Coal to natural gas: China’s natural gas demand has risen significantly over recenty ears thanks to the
resource’s advantages with environmental protection and energy conserv ation. Howev er, domestic extraction
fails to keep up due to reserv e restraints, and imports from central Asia and Russia also face high costs. Coal-to-
natural gas conv ersion will help to improve China’s coal-rich and gas-poor energy structure. We believe a
moderate push for the conversion in major regions is feasible, and coal-to-natural gas will likely be an
important aternative to LPG and conventional natural gas.

Coal to MEG: EG demand has been rising y ear on year in China along with the strong growth of the poly ester
sector. With limited EG production capacity, China has to mainly rely on imports to fuffill its demand. The

Chinese-dev eloped technology for mass producing coal-to-EG is the first in the world, suggesting uncertainties

will remain on the reliability of the technology and the stable performance of the facility. We believe once
technology bottleneck is overcome, coal to MEG will be of superior competiveness.

Coal to olefin: Rising oil prices and the increasingly higher dependence on oil imports have provided an impetus

for coal-to-olefin conversion in China. The country has made good progress on the conv ersion technology . The

second-generation DMTO technology developed by Dalian Institute of Chemical Phy sics allows efficient olefin
conv ersion from both methanol and C,. Meanwhile, Shenhua Baotou’s pilot coal-to-olefin project is running
smoothly, and is already able to generate lucrative profit. In our view, conditions on coal-to-olefin
industrialization will likely beripein China, and coal-to-olefin will be an effective complement to oil-to-

olefin conversion.
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Industry _ Tech. maturity _Demand and supply Current p capacity _Planned development Policies Overall Outlook
A policy prohibiting
Oversupply. The Unstable. Full cost Production capacity exceeded LPG mixing
Coal-to. market demand is exceeds Rmb3000/t; 10mtly in 2010, while dimethyl ether in Overcapacity, vague
Mature, large-scale vague; low utilization ~ weak downstream production was only 2.17mt. Serious overcapacity, few 2010; new projects ap - vag
dimethyl " . : demand, low utilization ~ Poor
ether productions. rate due to excess demand. Economical  Although prices have recovered new projects. with annual rate
capacity expansion in  efficiency hard to by some extent, the utilization production lower B
early stage. maintain rate is still below 50%. than 1mt were
banned
Enjoy cost advantage;
Relatively mature, Unqersupply. Relatively good. The Qinghua project i Xinjiang Planed production demand for natural gas
the Great Plain Optimistic on gas o wil likely come on stream by " Banned new °
é ! Cheaper than imported N capacity exceeds ! © may grow; high entrance
projectinthe US  demand going October, while Datang's Keqi . projects with / g
Coal-to-gas natural gas but more “ vatang 100bcm, while only four . barrier; hard for network Good
has been under forward, further projects and Huineng's Erdos annual production N
! o uriher expensive than 4 projects (15bcm) were connection; overcapacity
production for more domestic price hike projects may put into less than 2bcm.
domestic gas. > approved by NDRC. if all planned capacity
than 20 years. expected. production by 2012.
come on stream.
Not clear. Project report Total production capacity Banned new
Relatively mature, e ) PO Shenhua's 1mtpa direct and planned capacity of  projects with
. said it would be i " C8 © _ Limited upside potential
the Sasol project in liquefaction project in Erdos, ~ Shenhua, Yitai and Lu'an annual production
Balanced. Oil demand profitable by direct e y in earnings; high energy
South Africa has Lu'an's 210ktpa and Yitai's ‘was about 19mtpa. less than 1mt. 4
Coal-to-oil to grow, albeitata liquefaction production - Uapad . and water consumption; Mediocre
been under 160ktpa indirect liquefaction  Despite projects already Suspended many “ "
slower pace. with Rmb800/t dry ash- . " huge investment; subject
production for more ~ . projects (three pilot projects)  in operation, other coal-to-oil projects
free coal when oil price . to government control.
than 30 years. have been put into operation.  projects are in planning ~ (despite Shenhua's
below US$60
stage. project).
: Stable demand, heavily
Undersupply. Good. The estimated Production capacity Banned new coal- - B LT
Promising demand under planning or under  to-glycol projects S
cost is Rmb4k/t~5k/t for capacity production cost
due to expansion in . construction was about  less than 200kt/a.
N Danhua's 200ktpa B N N well below by naphtha
Restrained by downstream polyester o ‘ Danhua is making another trial 3mtpa, of which 1.6mtpaSynthesis gas-to-
Coal-to- ¢ eam project which are well d cracking method; more
technical industry; limited global ! in Nov. 2011 and some from Dahua, Danhua  glycol projects with & o Good
glycol ’ 102 below the cost by using ? W flexible due to small
bottlenecks. production capacity breakthrough is well-expected plans to expand the annual production
oil but are higher than © N project scale and low
growth, high capacity in Tongliao to  equal or above .
the cost by using ethane investment; technical
dependence on 0.6mtpa, and to build five 200kt was listed to
from the Middle East. N bottleneck need to
imports. new 0.2mtpa projects.  be encouraged. oo
Sound. The demand Shenhua successfully run its Stable demand growth
for olefins may growth Y In addition to the 1.6mtpa and tight supply
The olefin cost is 600ktpa project in Baotou in " .
steadily due to wide production capacity Prohibited expected going forward,
 ~Rmb6300/t when 2010, which are under ° "
Mature, some downstream spread; which is currently in development of  supporting olefin prices;
Coal-to- lignite price is Rmb400. commercial operations now.
projects have come limited capacity growth e service, the coal-to- projects with prominent advantage in - Good
olefins The current average  Shenhua Ningxia's 520ktpa
on stream. in Middle East, and 9 ° . olefins capacity under  annual production  cost comparing to
ethylene import price is project and Datang's 460ktpa N .
some obsolete . construction is about less than 500kt. traditional methods;
~Rmb9000/t. project in Duolun are currently
capacity will be 2mtpa. mature technology and
- under test. .
eliminated. proved profitability.
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