III. EXPERIMENTAL

All chemicals employed were of reagent grade. No further puri-—

fication of these compounds was attempted.

The distilled water used through-out this study was prepared
by distilling the deionized wate passed through a set of five
ion-exchanger columns (Amberi n Column 1, Zerolit 525 in

Cation Column 2, Amberite umn 3, Amberite IRA 401
in Anion Column 4 and t ] atﬁm anion-exchanger in the last column).

Atomic absorp/‘_ fo niw pper, lead, manganese,

nickel and zinc in air pticulates, ligniteland laterite soil was

ophotometer, Model IL
s a single channel,
C in microcomputer which
displays all required analy :-’.1} miation|omla 23 x 17 cm cathode-
ray tube screen. =

3l Lignite

3.1 Sampling

il
Qctober and December,

1983. The 11gn sam bout 1 kg was collecte the composite
method at 5-m1n m%ﬂ S} ih moved from the

crushing unit to he Mae Moh Pow%r Plant Units I o 3 e composite

e SO T Y TR

a pulverizer where the samples were ground into powder. The samples

T 3
Lignite samsz were obtained in August;

were ready for preparation of sample solutions.

3.1.2 Analysis 2)

The- fine-ground lignite sample was passed through a 100-mesh
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sieve. The sample size was reduced to about 10 g by the process of
mixing and partitioning (using the '"quarter" system). This sample was
dried at 105° C for 1 hour, placed in the desiccator and weighed about
6 g (accurately to 0.1 mg) in an opened 25—cm3 crucible. The crucible
was placed in a cold muffle furnace. The temperature was set to attain

300° ¢ in about 1 hour and then 500° C for an additional 2 hours.

The sample was stirred every h o carbonaceous materials remained.

The ash sample was placed ‘ ‘ ?Eﬁc bottle with a screw cap.
Then, 3 en’ of aqua regi : f hydrofluoric acid were
E——

A——
added to the sample so igchtened and placed on a

3
water-bath for at leas . cm of saturated boric

acid solution was adde
cooled to room temperatr
tion of the distille
bottle. Blank solutio

to 100 cm® by the addi-
ed in a polyethylene

lignite sample. This so
lead, manganese, nickel a
technique.

3.2 Laterite sq:_ij&

3.2.1 Sampling D T ﬂ

In Deceﬁer 19834nlaterite sofl/ sami ing was performed at

PN ~ (11 TEX T TENE (L Ve -

was collected fPém the surface t 2-3 cm depth. ‘At each station, the

e TR T T T A

gravels, etc. Such samples were filled into a clean plastic bag, and-

the bag was sealed, After collection, the sami:les were taken to a labo-
ratory and put into .a pulverizer where the samples were ground into powder.

‘These samples were ready for preparation of sample solutionms.
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Location of the airborne particulate and laterite soil sampling stations

(see Figure 3)

Station Location
Ll about 0.5 km north of the power plant
L2 0. optheast of the power plant
L3 ut - the power plant
L4 ’ , ' km southeast of the power plant
L5 i ~ abot 5 km south o: e power plant
L6ﬂ - 5., .%??\S: of the power plant
7, So | . -,EZﬁ"n t. o e power plant
18 [ st of the power plant
H1 km north of the power plant
H2 % Substation No. 1
H3 |
HG4 a1 Main Station
5 ;
H6 e 2 Mae Moh Project
H7 o c— s 22
H8 ement area)

 AUEINENINGINS
ARIANTAUNIINGIAE



et

oy -V

g
N

A
N

o

A

)

¢

e
A
(AR YT

e
E-o. L%
o. =

o —

2
N5 d

% ” ". 0
s L~

R3?”” EXISTING RESETTLEMENT 4

REA
5

.} ’ { A~ b Ot )'\ ———— ; o .‘:J.'- = '..":é./-—- ;

o .~ e o 3 - . - r -

:,,]“‘ £ 5 4 - ~-\’ s s %~ ~ady ;‘::: - N e i o
-t g W e ¥ > > L4 /4 -~ — oo oo . =~ --E- - p— 4

Yo ARA SN, - : S I\ e ;f‘/.——’ e o B B AT T S et Lot

Figure 3 Locationpf airborne particulate and laterite soil sampling stations
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3:2:2 Analysis (3)

The fine laterite soil sample was passed through the 100-mesh
sieve. The sample size was reduced to about 5 g by the process of
mixing and partitioning (using the "quarter" system). This sample was

dried at 105° C for 2 hours and placed in the desiccator and weighed about
) ‘0-cm3 platinum crucible. Then,

1 g. (accurately to 0.1 mg) in an
5 em? of Gaucentrated nitrie %ﬂ‘ f cencentrated perchloric
— 7 @mixture was heated on

acid were added to the cr%

sand-bath, heated to t was evaporated to

dryness. The crucible th and when it was

water were added. The €r eV ; ‘he hot plate until the
solution boiled gently. | ; " J : 1 ely dissolved in hydro-
chloric acid. The solutiom was - tered in 25 cm3 volummetric flask.

The filter paper was washed wi,t water and the solution was
diluted to the volume‘:.1 Blank soIﬁtiﬂn in the same manner
but without the soiljs: for determining
cadmium, copper, 1ead,'lr anganese ~by atomic absorption
spectrophotometric teﬂique. . it

v e WRANENTNYINT
o 2] s AR B

monsoon » 1 October, representing the transition period and in December,
representing the northeast monsoon. The airborne particulates were mea-
sured by using gravimetric method. Since there were only two High
Volume Air Samplers available, the Low Volume Air Sampler was chosen

for sampling the airborne particulates at the distance of 0.5 km  from
the Power Plant and the High Volume Air Samplers were used for sampling.

the airborne particulates at the distance of 2 km from the Power Plant.
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3.3:3 High volume airborne particulates
3.3.1.1 Sampling

3.3.1.1.1 Station location

The sampling stations were in the areas as shown in
Figure 3. The sampling stations whi esignated as H1 through H7
were located at the dist - ﬂer Plant Units 1 to 3,
Only station No. H8 wa!‘!g--—‘ ‘ e resettl ent area (Ban Huai Rak
Mai), about 9 km to t Lan

to represent backgrou

is station was used

3.3.1.1.2 Apparatus

Total suspende tict ates we ollected on a 8 in. x 10 in.
glass fiber filter of 0.

more than 95 percents by
Inc. Model 305-2000x and Ge:
in Figure 4. The fl& ra

by a rotameter with 'sgale

ollection efficiency of
{ir Samplers (Sierra Instruments,
Inc. GMWL-2000H) as shown

the sampler was measured

:¥, . (see Figure 5).
umeniﬂwas calibrated with an
(see Figures 6 and 7)

311, 3Methoﬂ5‘liEJ'J ﬂEJ‘VﬁWEJ’]ﬂ‘ﬁ
AL ERTRURND N bl v

anhydrous silica: gel for about 24 hours, weighed accurately to 0.1 mg and

Before sampling, the

W Tra

orifice calibration unit

kept in a clean plastic bag. When an airborne particulate sampling was
desired, the weighed filter was placed in the High Volume Air Sampler.
The sampler was turned on, and the time was recorded. The flow rate of
ambient air drawn through the filter was measured by the calibrated
rotameter. The sampling period for this collection was about 24 hours.

After the sampling was completed. Then the filter was weighed again.
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Figure 5 High volume rotameter
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Figure 7 High Volume Air Sampler and orifice assembled

for calibration with rotameter
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The difference between ‘the weights of the filter béfore and after sampling
was the total weight of total suspended particulates.

3:3:1.2 Analys:Ls(:"‘»9 h3,48)

The sheet o.f 8 in. x 10 in. glass fiber filter, of which a

7 in. x 9 in. section was expos%

cut to pieces and placed in \ :

was placed in a cold muf

High Volume Air Sampler, was
and then, the crucible
7 ! t, the temperature was
raised to 500° C and he 4 att | ' 1 hour. The ashed
‘ hict aced in a soxhlet' extra-
ction tube. A 250-cm

, ,-_—40 female joint was
charged with 32 cm3 o

acid and 128 cm3 of 40
percents nitric acid. he soxhlet extraction
Y'{.ndenser:. The sample

was extracted at the tempérafture 6f i ) acid for 3 hours. Then,
the extraction tube and ‘cound - from the flask. The extra-
acted liquid was concentrate l.ﬂi ' the hot plate and allowed to

i uantitatiﬁely transferred to

a 100-cm> graduated Centrifuge . insed several times

with 1:10 hydrochlo 16 acid 2 d d: Following the dilution,
the sample was centrif geA e out@

0 minutes and the super-

- natant liquid was decanted into a glass bottle that was then capped.

- Blank solution ‘i mﬁ ,IF.E w sheet of glass
fiber filter waET uﬂ 'ﬂ sl s Eﬁ] j: for determining

cadmium, copper, manganese, nickel, lead ar&z:mc by ath}c absorption

e QRARATUARIINGIR Y

343.2 Low volume airborne particulates

3.3.2.1 Sampling

3.3.2.1.1 Station location

The sampling stations were located at the distance of 0.5 km
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from the Plant and were designated as L1 through L8 as shown in Figure 3.

3.3.2.1.2 Apparatus

 Total particulate matters were collected on a 37 mm - diameter

‘Millipore membrane of 0.22 am pore size by a Bendix Personal Air Sampler,

Medel C-115 as shown in Figure 8.

calibrated with a calibrate

3.3.2.1.3 Method (1) —

A sheet of 3/ ar Millipore brane, pore size 0.22 um

with filter paper (Wha ) » :
silica gel for about 24 {ghe - i to 0.1 mg and put in a
clean plastic holder by ng. .: : 1lir ane outside for -
collecting airborne pa ' : ot was ready for air sampling.
When an airborne particulat ' a8’ de 1 d the collector was

connected to the Bendix Pe ond_ﬂf - 1 y mean of a piece of rubber

turned on and the ng time was recorded. Th ' low rate of the
ambient air drawn thréugh the ¢ '
per minute. The sampgng inte his coll@tmn was 2-3 hours.

After sampling, the pleies of Milllpor embrane with filter paper were

dried in the de Zjﬁya n ?’IW &tﬂﬂﬁ of Millipore mem-
brane with filt were d again. ifference between the
weight of the Mllllpore membrané with filt a f d after
semisns e fhe hepenbbiont (0 sakoll v bk lra )]

3.3.2.2 Analysis(l)

The collected filter was wet ashed with 20 cm3 of a mixture of
nitric acid and perchloric acid (ratio 9%1) in a 50 - cm3 beaker. After
the filter had been completely ashed. The acid solution was boiled down
to the appearance of fumes of perchloric acid. The residue was washed and

3
rinsed several times with 1:10 hydrochloric acid. Then, 1.2 cm~ of 1:1
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Air

Millipore Membrane ,
and filter holder

Figure 8 Bendix Personal Air Sampler with an airborme particulates

collector
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hydrochloric acid was added in the solution and the solution was diluted
to 25 cm3 with 1:10 hydrochloric acid in the volumetric flask. Blank
solution was prepared in the same manner but a new piece of Millipore
membrane with filter paper was used instead. This solution was ready for
determining cadmium, copper, lead, manganese, nickel and zinc by atomic

absorption spectrophotometric technique.

3.4 Flame atomic absorption sf ometric analyses

34,1 Stock solutlon

The ALKO sta/

was employed.

i Standard so

p O.lOpg/cm3 to 3.00,ug/mn3
and zinc were prepared by

successive dilution of th ';‘»-2- g/ < solution with 1:10 hydro-
chloric acid. ” 7

3.4:3 Blank solution

._ .

L| 5 ’ .
The blank Sdﬂtlon was 1:10 hydrochloric acid.

it ] WY ANUNSHEIDT ctucsns
o é‘tﬁjﬁﬁ ﬁﬁ%ﬁm“ﬁmﬁm:ﬁ:“:;

g/cm wera added to each clean sheet of glass fiber filter.

3475 Analysis of the sample

Aliquots of the sample, calibrating sample and blank solution

were subjected to the atomic absorption aﬁalysis. .The concentrations in
)Uglcm3 of the sample, calibrating sample and blank were directly read from
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the screen of the atomic absorption spectrophotometer. The corrected
concentration was obtained by substracting the blank concentration from

the sample and calibrating sample concentration.

The concentration of each heavy metal in the high volume air
sample was determined by comparing the corrected concentration of the

sample with the calibrating sa e e gntration.of that heavy metal.

=
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