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Other 2%

4 China is the
biggest producer
and consumer of
coal around the
world.

— 2.11 billion tons of
coal in production in
2005;

— more than 70% to

total energy in
China from coal
combustion.
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Huainan, Energy Base of Ghina

d Huainan City, Anhui
Province
— Energy base of

eastern China i ' T g Bajing
_ so called “Fuel Power China v g | Sl o
Three Gorges” in P g : : P K¢
China (2400 MW, ; ' oy |\
2400 MW, and 1150 ™ el ’rﬁf A
MW) II Eravnaguiia R oy ’W;"
— Production of 100 R - mm:;f::‘ F N

million tons of coal g e
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— One of two sites on

Energy Future and

Air Pollution in urban

China and the United

Stats Program
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d Ambient air pollution from coal combustion
(11 million tons coal burned in 2004)

d Fly ash stockpile capacity (6.6 million tons
fly ash in 2004)

d Sinking area due to coal exploration (130
square kilometer in 2004)
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Annual Average SO, Concentrations
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Annual Average NO, Concentrations
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Annual Average PM,, Concentrations
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Pollutant Emissions, x10° tons
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Improve Huainan’s monitoring system for SO,,
NO,, PM,, and other air toxins resulting from
coal-fired power and chemical plants

Train and educate Chinese scholars in the latest
environmental technologies;

Reduce the coal-burning related health problems

Ensure quality of life and residence through
cooperation between WKU and Chinese partners
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Participant: IGSET

d Institute for Combustion Science and Environmental
Technology (ICSET): extensive experience in the
study of coal combustion, waster material incineration
and pollutant emissions;

- funding from government agencies: DOE, USDA,
NASA, DOD, EPA and NSF

- funding from organizations: EPRI, ICCI
- funding from industrial: power industries and others
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IGSET Work Scope

d Provide state-of-the-art technologies to train Chinese
scholars and students about sampling and analysis of
various pollutants;

d Ensure all measurement results and data quality.
d Hold a related workshop for Chinese scholars.

d Co-sponsor short course on the health impacts of
coal in China.
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WKU Hoffman Institute
China Environmental Health Project

Coal Quality Data
Base Construction WKU ICSET

Air Quality and Health

A 4

v

AUST

Huainan Environmental Automatic

Monitoring Center

v {

AUST CEHP School of Medicine

Investigating how coal-smoke-
induced particles affect on
human health

Monitoring for pollutants from
three power plants; sampling
air quality of Huainan mining
area; investigating PM
distribution



Participant: AUST

O Anhui University of Science and Technology (AUST):
located in Huainai, accomplished significant
achievements in cleaner coal technology and
protection from occupational disease:

— Huainan Environmental Protection Agency will
cooperate with Research Center of Environmental

Science and Engineering of AUST, School of
Medicine of AUST;

— Huainan Environmental Automatic Monitoring

Center (HEAM) will provide database and partial
equipment for AUST research.

IC s



AUST Work Plan (2007-2008)

d Monitoring air quality (SOx,NOx,PM,,) and other gas
species of the city every 30-minute at five different
local stations surrounding the city and three power;
Utilizing the air emission data to establish the air
quality model using BENMAP software.

d Investigating the effect of PM on the public health of
residence of Huainan city. Two representative
hospitals and communities will be selected.

d Setting up new classes and workshop at AUST and

community .
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Obtain accurate data on the coal-burn caused
pollutant in Huainan;

Provide fundamental understanding and important
Information of ground-level air pollution for local
policy makers;

Share with Chinese partners US regulatory
environmental and compliance policies, such as
self-reporting, emissions trading and tax-related
Incentives, coupled with tough enforcement.

Allow public aware of public health problems,
further improve public health problems caused by
coal consumption.

Adopt the new type of monitoring in Huainan in the

near future. | T
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Huainan City Map with Major Power Plants Indicated

Cal ;J'ia<g§|r_1‘{;] e

i‘mu-;‘;c:"':ii 2006: TarraMetrics?

FT.PP: Fengtai Power Plant; PW.PP: Pengwei Power Plant;
TJA.PP: Tianjia’an Power Plant; LH.PP: Luohe Power Plant.
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Huainan Auto Environmental Monitoring System
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Measured Emission levels of S02 NO2 and PMin 2006
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Emission Levels of SO2, NO2
and PM in 2007

IR R EREFE

(2006510 H~200749H)

3
0.140m/™

120 \ —o— TR NRLY)  —— A —A— A

0.100 | /\

No——o" N

0.060 ~

0.040 -

0.020 \‘/_A

0.000

20064F10  20064F11H  20064F12H 200741 H 20074F2 H 200743 H 200744 )] 20074F5 )] 200746 H 200747 )] 200748 )] 20074F9H I IH]



Tianjia’an Power Plant
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GEHP Project Report From AUST Network
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Main working of 2007 Sampling on Site

2004/9/18 14:18
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PM10 Sampling Sites Distribution n Huaman City
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GEHP Project Report From Huainan City Government Network
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Jd In Huainan

— allergic asthma: up to 2% of the total
population;

— chronic bronchitis: 2% of the total
population;

— conjunctivitis: 20% of eye illness;
—coryza: 2% of the total population;

— large amounts of people with occupational
disease.
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CEHP Project Report From AUST Network
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AMA254 Mercury Analyzer & TRUSPEC CHN Elemental Determinator




GEHP-Related Testimony by Dr.Pan to the U.5.-China Economic and Security Review Commission

O The U.S.-China Economic and Security Review Commission
conducted a public hearing on June 14 and 15, 2007 at the
Russell Senate Office Building on Capitol Hill on China’s Energy
Consumption and Opportunities for U.S.-China Cooperation
Address the Effects of China Energy Use. The hearing examined
the trends and impact of China’s energy consumption; strategies
for addressing these effects; and current and possible future
U.S.-China cooperative programs on energy and the environment.
Drs. Chris Groves and Wei-Ping Pan both attended the hearing on
June 15. Dr. Wei-Ping Pan testified on the clean coal work of
WKU’s China Environmental Health Project as part of Panel Xl on
U.S. China Governmental and Nongovernmental Cooperative
Programs in Energy and the Environment before the commission.
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Professional Qutreach for Air Program

Professors Cheng (AUST) and Pan both attended the 11th Mainland-
Taiwan Environmental Protection Academic Conference (MTEPC) which
was held in Harbin City, June 2007.
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GEHP Project Report From Huainan ity Daily News
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Presentations for 2008

Abstract for 12th Mainland-Taiwan Environmental Protection
Academic Conference

1. VER =R ) R AU KR AT .
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AUST Work Plan (2008-2009)

SN

Monitoring coal-fired related emissions (mercury Iin
the gas phase)

Developing a database for the information
Data analysis for decision-makers

Study of carbon dioxide sequestration from coal-fired
combustion system in U.S. and China
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CO2 emutted by five highest countries at present 2007

U.S. Million Tons CO,
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How to capture CO2

l Separation of CO2 from the fossil |
fuel B

post-combustion capture

Conversion

Oxy-fuel cgmbustion

Fossil Energy /
Fuel onversion’

pre-comb

Gasificatio
or Reformj

Combustion with pure O2 and Recycled
Flue Gas to reduce CO2 emissions

Y de

CO

Energy / Power

Iba_prur_e ;f- s torage/Use
arbonisation

,' CO k Fuel gas
Shift

traction| Energy / Power
or Hydrogen

Removal of CO2 from
combustion flue gases




Natural Carbon Cycle

NH, + H,0 —
>< CO, To Ajr 0, Capture
n ] Decompose
Q o NH,HCO,
. CO,
Fossil Fuel *CO = NH.HCO =
4 Combustion 12 Scrubbing * .
Fossilize Fartillizer Short Termn
Application 0y Storage
¥
’ Nitrogen for NH,* —
Biomass
[CH,0], Formation
¥ ‘r
Mother Nature's HCOy Long Term
Carbon Tax Collector 0, Storace
Percolates : -
Stable Carbon Down
C:}mpnun-::l L
. Neutralized by —
For Permanent CaCO; Mkali-ng (i.e. Ca™) Und-:rg}'f?und
Sequestration h A
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Development of a Method for Measuring Carbon Balance
in the Chemical Sequestration of Carbon Dioxide

14C Tracer

air and loss
16.02% 14C

plant 4.63% 4C

Fertilizer 100% soil  77.29% *C

NH,H**CO5 d
14 groundwater
C | groundwater 14- > 06% 14C
Permanent Sequestration:
Mg* + HCO,” — MgCO,+H"* Ca** +HCO, —» CaCO,+H"
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