I. INTRODUCTION

The trend of the electric power demand 1n ases contlnuously.
The main cause of this increasing consumption is from the rapid growth

of the country in terms of urbanization and industrialization. The
1ncreaslng demand of the electrlclt_ and continuing rise of the oil price

have caused the Electricity Gener: ority of Thailand (EGAT) to

accelerate its electrlclty DT OC ltaneously, consider a

@a large scale exploration,

has its reserves in Th | ‘-‘g‘—-ﬁﬂul-.akes,its utilization for:
power generation feasi environmenta . viewpoint, the operation

of lignite-fired power

cheaper energy source.

r the quality and balance of
: eléments including
oxygen (0), silicon ( niup ( :_la A jum (K), titanium (Ti),
magnesium (Mg), calciu ) : {i Na ‘¥‘1‘ (Ba), manganese (Mn),
chlorine (Cl), bromine (B¥ iodine (T)4 ‘molybdenum (Mo), arsenic (As),

antimony (Sb), selenium (S - indrum (I arium (Ce), mercury (Hg),

tungsten (W), iridium (Ir), 2 1{175 eils l (Ag), copper (Cu), Zinc (Zn),
nickel (Ni), cobalt (Co), izxﬁﬁf_if(;" dum (V), chromium (Cr), scandium
(S¢), thorium (Th) um ; fhen lignite is burnt,

the trace elements ape transierre "_1iry and gases, and are

discharged to the enfE}oﬁme -cesﬁiof lignite combustion

creates air pollution Hfoblem due to the trace elements, originally asso-

ilifﬁii;ﬁiiﬂﬁﬂ'mﬂmwﬂ‘ﬂﬁfT“ﬁ"‘“h o i
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most 11gn1 e consumed in Thailand is used at the Mae Moh Project. Moreover,
the use of lignite-fired boilers for the generation of electricity in

this area will continue to increase in the future.



1.1 Mae Moh Project

J 2 Location

‘The Mae Moh Project is situated in the center of the Mae Moh
Basin which is located in Amphoe Mae Moh and about 25 km east of Chang-
(see Figure 1); The Basin is
relatively flat at the center a1 ns between 300 m to 360 m

wat Lampang in the northern Thailand

elevation of approximately

has \__&1 e%hape, approximately

e dbout 150 k-, The

‘direction. and is

surrounded by Doi Kiewgfomsat/ ghe north, AP lom at the south,

13322 Project descr ,~ n

.The Mae Moh Projeq pTi i, ¥ main processes as follows:

by geological and
drilling method to % geture including proven
reserve estimation. removed ﬂom the sub-surface by

open-cast mining method‘b whlch the o burden is removed by 11. 5—m3

electric-power ﬂ?—ﬂ giﬂ ftﬁjtrucks to outside
dumping area ha@mg total volume o ion m~, about 2 km on the
east side_o ilj N 8 ve (ammonium-
nltrate'aw;] aﬂ il mﬂﬁtﬁrﬁoﬂ/]§ gI sing ‘the

shovel. e 11gn1te is excavated by 3. 24-m electric-powetr shovels-and
transferred to hauling equipments. The lignite demand for the existing
three 75 MW Units is 1,603 million tons per annum (19). According to
EGAT's plan, the power plants with a-total capacity of 1,725 MW will

consume about 12 million tons of lignite annually. (19)
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1.1.2.2 Material handling process

The 35-ton rear-dump trucks are utilized as pit hauling equip-
ments to transport lignite to a primary mobile crusher unit. The lignite
is crushed to smaller than 30 cm and loaded on l-m width conveyor belt
which can convey the lignite at about 500 tons per hour through a distance
of 2 km to a stripper and stacker These units function as a

either to the 30,000-ton
‘ﬂ the power plants, or a

feeder which feeds the dw ' C@sher unit. The fine-
crushed lignite is ready t borted to a burner unit.

1.1.2.3 Lignite burn

transfer point where the lignite
lignite stockpile, 8 m heig

The fine-cr ' is conveyed to a

unit of the power plan A5 e ' e bunker above the coal

unit. Heat resulting from th&fié_rﬂ‘l onite is utilized for producing
steam which inturn propells:-iw_ér ~generators. The electricity

from the turbine generators is distribut dtation units. The
solid waste from the.burning d by the rear-dump truck to
the ash dumping area hdving total wolum 00 million m°, about 2 km
east of the Mae Moh Liga.ite—Flred Powe Plant Units 1-3. (64)

e LLUELINE %l‘i BLELA ) Fesen wacimece

capacity of 1,725 MW includes upgto ten gengatlng units . At present,

there arﬂlﬁ Mﬁ wﬁma}ﬁ:mﬁ (see Figure
. TFour tional 150 MW. ts und ru The other

three units are planned. The power plant units 1 to 3 have been equiped
with electrostatic precipitators connecting to 80-m high stacks for
collecting particulates with efficiency of 96 percents and 99 percents

for units 1 to 2 and unit 3, respectively.(65)
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1.2 Emission source in the Pproject area

There are many sources of pollutant emission in the project

area as described below.

1:2:1 Mae Moh mining activities

\ the lignite mining activities
such as drilling, blasting, load]

and stockpiling. Additi'

generated by road maintenance

5 dqmping, conveying, crushing

st emission is also

@e crushers, truck operat-

ust generally consists of

various particle sizes. wﬁ quickly while other
particles may be tran . from the mining site.
Thus the mining generaz : _ “icant -increase of the
fugitive dust level. i i;;:}:' mated that the process of waste
rock removal and dispo$ = ‘. -over 30 pe . ts of the total dust
emission.(GA) Moreover f t | ‘ €;; f;fiiéq'ﬁ - mining and handling
produced the dust emission 6 peF the annual total dust.
emissions. (64)

Y24 Lignite'—Fill Power Piant Units 1 to 3

'utantsﬂlmitted from the lignite-
fired power plant. The;ga%lutants thaﬁJhave been identified in the

boiler exhaust ﬂnﬁ ﬂ%ﬁ%?ﬂﬁ,’lﬂ\? dioxide, nitrogen
eavy metals an

oxides, carbon oxide hydrocarbon, radionuclides.
'

Although the exhaust emission compris 19 c of the
cora pacelefihed ket S bbeld be bt LAkt il fsctenc of

the electrOstatic precipitators, this pollutant emission is significant

Boiler exhaus gasés =

in light of the large quantity of lignite burned to produce the electri-
city. The total particulates emission from the power plant units 1 to 3
had been estimated at about 200 grams per second or about 63 percents of

the annual total dust emission in 1982.(64)

In this thesis, some potentially hazardous heavy metals, such



as cadmium, copper, lead, manganese, nickel and zinc in airborne particu-
lates in the Mae Moh Project area were investigated. These heavy metals

are very important for four reasons as described below.

Firstly, these heavy metals are common air pollutants in the

coal-fired power plant area.

Secondly, these hea »,: 7 ﬁ their compounds are consider-
able significant in term of environment ;h - because of their toxi-
city to human beings, animals and plnts%be the most harmful

pollutants since they are meot biodegradable . often have a long systemic

Thirdly, these 5 .»;: ”L> ‘ v rticulates are progres-—
sively removed from the : y deposition processes

causing contamination o

W
T r:_‘

Fourthly, the EGAT has planned toyexpand the full production capa-

city of the power plant from
Ee

L:ji;;;;fﬁi'
In order to as
i

ment resulting from the!lV

bresent to 1,725 MW in the future.

:—"’””-{ﬁ;man and the edviron-
expansion, the determinatiop
of these heavy metals 1 |

o acfUBIRININGINT
RTINS Anay

1.3%1 Tdl determine the contents of cadmium, copper, lea

e necessary.

nickel and zinc in the lignite and the laterite soil by using atomic

@bsorption spectrophotometric techniques.

1.3.2 To inﬁestigate the quantity of these heavy metals in airborne
particulates in the Mae Moh Basin, within the radius of 2 km around the
Mae Moh Power Plant Units 1 to 3.



b 5 O To determine the relationship between each heavy metal and

the airborne particulates.
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