II. LITERATURE REVIEWS

P | General ¢onsideration

Most of airborne trace elements are derived from either natural

processes or anthropogenic process

5., Previous studies suggested that
# association with airborne

many trace elements which are

particulates derived from bustion sources such as

; ﬁend blast furnace, muni-

)

fossil fuel power plant
cipal incinerator and reported that in-

creased concentratio in soils around coal-

fired power plants we (7,9,32,37)

combustion were large, . ough y ‘compar ) the quantities

tal rocks.

Chemically, the ed of several elements which
are concentrated during decay- : 3ducing condition. The review
of the literature indicate&%f—h‘?ﬂ 3 in coal could be devided

W

, 7/ of major elements
such as 0, Si, Al, Ry 4 e second group
consists of Cl, Br, Ig Va Ir, Au; Ags €Cu, Zn,
Ni and Co. The third g;cm contains elements with intermediate or
irregular concﬂrwﬂ{g}% mq@ w B,’]lﬂ ﬁ and the rare
earth elements.’.uln coal,. their behaviors are similar to that of the
elements of t irst group, W Hs > y.occur the elements
o AR AR
excluéivela combined with oxygen as oxides, silicates, phosphates and

carbonates as they formed the major constituents of the earth's crust

o, As, S

(lithosphere). Their concentrations in coal ash are very close to the
composition of crustal rock. The elements of the second group have
different chemical properties from those of the first group. They form
preferentially compounds free of oxygen such as sulfides, selenides,
and antimonides. They are called sulfophilic elements, and can further

be subdivided in chalcophilic and siderophilic elements. These rare
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elements ($econd group) do not belong to the mineral fr3ction of
coal, as they are enriched in coal and coal ash compared to the
composition of crustal rock. The behavior of the elements of

the third group can again be considered as intermediate between

both fractions.

Klein et a1(9’32’52) had studied the behavior of the

trace elements in coal

‘ power plant. Three classes of
partitioning behavx-qgégghf‘:, cd as the following.
Class dugmid ’ G:-f:ﬂu Fe, Hf, K, La, Mg, Mn,

Rb, Sc, Si, Sm¥ ' ‘;,_. . d little preferential
partitioning » | 1 e collected or dis-

charéed fly

Clasg#?. Uo7 Ga, \Ph, c and Zn were quite

concerntrated i  “ashicomparing the bottom ash, and

s with the reported
of Natusch et lal d Kaakine ’,_2 , who had studied

the relatlonshiggketween the grace element concentration and

e L
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e ements are in Class 2. They reported no trend or poorly
difined trends for Al, Ca, Co, Fe, K, Mg, Mn, Si, Ti, Rb and
V. Of these elements V is in the intermediate group, but the
other ten are in Class 1. A volatilization-condensation and
absorption mechanisms were proposed by Natusch to account for

the size-concentration behavior. Those elements which accumu-

late on the smaller fly ash particles were assumed to be volatile
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at the temperature of combustion (1300-160000); as the flue gas cools,
the volatiles condensed or adsorbed on the concentration of condensed
elements should be inversely proportional to particle size. Those ele—
ments not volatile in the combustion zone from the fly ash particles upon
which the volatiles condense. Natusch reported that the elements that
were enriched on the smaller particles usually had boiling points compa-

rable to or less than the temperature of the combustion zone. Thus, the

small fly ashes which were hig 7 € with many trace elements, could
be transported considerable dis \ 2 &gosphere before removed from
the atmosphere by wet and dry de itsions 7,56) The trace elements

which were discharged r the terrestial and

aquatic environments, 4 i ik W ositior of certain trace elements

1. Trace elementsfi . weré.present in aluminosilicates, as

organic sulfides, or as o

Rather, they melted awnd coale o0 create t >etom ash and fly ash.

3 Dur1ng thg initial stages o combuscmm, the conditions in
a coal particles and with dn its intermediate vicinity were probably

reducing, and uﬁ%ﬁa%{ﬂﬁ W§ % '] ﬂ1§ng between metallic

elements and sul@de mineral 1nc1u51ons or between the elements and the

o AN Hal 2 SIN Wi 53 b el

initially d spersed in the gas stream when the coal is burned.

4. The elements initially volatilized or dispersed in the flue

gas steam may be condensed or absorbed on the fly ash as the temperature

of the flue gas drops.
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: 5. Since the bottom ash was in contact with the flue gas for a
short time, and at high temperature, condensation of volatiles on the

bottom ash was minimal.

2.2 Heavy metal in airborne particulates

Airborne particu e area of coal combustion

ﬁl@any heairy metals and/or

gs, animals and plants.

process are found to cont
their compounds are parti

Not much is known about and their roles in

air pollution. Heavy me , lead, manganese,

2.2. ) Cadmium

Cadmium is a rare -irﬂ s crust. Natural cadmium

, , 3
level in the atmosphere was es trm ‘about 0.002 ug/m . X0
The tendency of cadmium ‘to beailw-f

e atmosphere is partly due

to its relatively hi;‘l'V3“‘“;’ v, the 1 ing point-of the pure metal is

only 765" ¢, (10) Health eff th: ,}. include sterilization,

high blood pressure, and cardiovascular disease which interferes with
(22,26)

zinc and copper metabllsm‘ igease specifically associated

(10,26,56)
::i:n:i‘*‘:::z;:iﬁ;ﬁﬁf A1 4

protelnurla and caused the formation
7 0,2
of kidney sqﬂ
cadmium was

SED ety iraty et

occurred to certain occupations, leaded to severe pulmonary changes,

6 56)

including emphysema. An occupational explosure to 8 ug/m for 25 years
caused cadmium poisoning. N Becauserf its high toxicity to men,
animals and plants, it was important to be aware that the increase of
cadmium level in the environment could present a significant health

hazard.
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2.2.2 Copper

Coppervis one of the chalcophile elements which are found in
sulfide deposites. Copper is often found as common air contaminants in
forms of copper fume and salts. This- heavy metal is an essential element
in animal and plant nutritions. (10) Nevertheless, absorption of excess

copper by man resulted in "W:Llson

deposited in the brain, skin, as and myocardium.

)sease" in which excess copper was -

& (10)

2.2:3 Lead

: _ The percentage
of lead content of the friH'& A | n10-15 ppm.(lz) Natural
level of lead in the at efdds Thbut 0. 3,050) mhe v.k.
Department of the Eny L Trep ' ‘modern 2,000 MW power
station, using high ef 7 }ﬁé récipitator and burning

tonne y'_:l of lead.

The signs and symptoms of e abdominal pain,
tenderness, constipation,’ aChe : kne Ky muscular aches and vomiting. =2 66)
There is frequently a chara_g;ﬁ?’__.t' sline on“the gum margin.

s/ tumours of the
Y | (63)

kidney subsequent

2.2.4 Manganese..

Manganﬁu %} "J ﬁ&}%%ﬁﬂlﬁ&}ﬂ ﬁmroducuon of

manganese into environment y human activity is not really a

o AT PRI I0h 11T

s:.gnlflcant y by human industrial activities. Nevertheless, localized
effects were found. Chronic poisioning occurred in the mining industry.
Manganese in the atmosphere has adverse effects on buman. Poisoning

took the form of progressive deterioration in the central nervous system. &40)
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2,255 Nickel

Emission sources of nickel into the atmosphere are diesel oil,
2
tobacco smoke, chemical, catalysts, steel and non-ferrous alloys.(2 )
A much greater sources of enviromental pollution are the consumptions

of fossil fuels, which were reported to release 70,000 tonnes each year

into the atmosphere.(lo) Urb . f” ly has 0.03 to 0.12 ug/m3 of
‘\,' ! . evidences that this

1.(24) There are a fair

element is carcinogen whith iead tg'lu .(10’22’26’63) Addition-
: : — ; 26)
ally, it rapidly damage g 2 .
2.2.6 Zinc
Zinc is anoth tends to be found in
sulfide deposites 1 lead. Like copper
and manganese, it is an' esg mal and plant nutrition. (22,26)

Nevertheless, consumptio : 'f is t ¢ likely to the other

xieity was iron-deficiency

anema resulting from depressi, iron=gon aining enzyme.(lo)' Zinc
is not inherently a teoxic ele ge¢ (zinc oxide),
when inhaled fresh, Gaus e—known-—as- founder's ague or

brass chills". (63)

253 Heavy metal in I_a‘e Moh Projectyarea

o rof) WAL AN BV ANENILL.. ,ovcconieces

U

in the Mae Moh Project area was féund. Howewer an investigation of

come bee/ R TV Y B A BV HE Y ooc o ’

the Institute of Environmental Research, Chulalongkorn University

and the results are.shown in Table 4k

An investigation similar to the above was also carried out by

Ecology and Environment Division, Public Communications Department,
EGAT(IG) and the results are shown in Table 2.
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Table 1. The content of heavy metals in solid waste and lignite

at Mae Moh Project as found by Institute of Environmental
(35)

Research, Chulalongkorn University.

Type of
- Material
Pb
Lignite Trace
Ash Trace
Overburden 10-19.4

AU INENTNEINS
- MIANTUNMININY

003715



. Table 2
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The content of heavy metals in solid waste and lignite at Mae

Moh Project as found by EGAT.(IS)

Type of
Material

Lignite
Bottom ash

Fly ash

?i! '
AULINENINYINS
RN TUNRINYAY

: ngleg
Pb Ce
5.0 6.0
28.2 | i
22.1 26.1
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From the above literatures, they indicated that the process
of lignite combustion emitted and discharged the trace elements to the
atmosphere as vapors and particles. Moreover, these particles have
relatively greater concentrations of certain trace elements than the
feed lignite and the collected fly ash. Likewise, it appears that
the use of lignite-fired boiler fo
in the Mae Moh Basin will connlx,i

environmental impact and asse

he generation of the electricity
: n the future. Thus, the

pace elements in the area
is necessary.
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