CHAPTER IV

RESULTS AND DISCUSSION

The percentages of copper nitrate trihydrat;, cadmium
nitrate tetrahydrate, mercuric nitrate, 1lead nitrate, and zinc
nitrate hexahydrate in their analar grade rearents which were
determined by potentiometric titration with EDTA and amperometric
titration with potassium dichromate, were found to be 99.20,

99.%k, 99.42, 99.80 and 99.53, respectively.

Air particulate sampling was performed in daytime during
March 23-April 6, 1979 at the level of 1.50-1.60 m above the

ground.

The sampling areas are Patumwan, Ratchaprasong, Chit Lom,
Phloenchit, Sukhumvit soi 10 (San Samrarn), and Sukhumvit soi 21
(Asoke). The location of sampling stations is illustrated in
Figure 2. TFour samples at each station were colleceted in two days,
two samples in the morning and other two samples in the afternoon.A
total of 24 samples were obtained. The meteorological data for

nangkok Metropolis, are shown in Table 2.

Before the analyses of air partieulate samples for mercﬁry,
copper, 1lead, cadnium, and zinc, the optimum conditions for
analyzing each metal ion and their mixtures by anodic stripping
voltammetry were firstly investigated. Then the relationsh.p between

the concentration of the metal ion and its signal response from either
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Figure 2. Location of the sampling stations ;
@Patummn i @ Ratchaprasong , @ Chit Lom '
(@Phloenchit +(9) Sukhumvit soi 10 (San Sam Rarn) ,

and(6) sukhumvit soi 21 (Asoke).



Bl
Table 2 Meteorological observation from Bangkapi Station for Bangkok
Metropolis(qs)
Date Temperature Felative Auount Surface Wwind
°c) dunidity(%) |of Rainfail Prevailing | Mecan Veloci;;-

Max.!hiﬂ- Mean xaan;;: Mean (e ) Direction | (Km/iir.)
23 March 79 | 34.7[27.0]29.8 | 88| 52 | 74.4 0.0 8 16.9
24 March 79 | 34.1|25.629.4 | 94 61| 78.5 0.0 S 15.6
25 March 79 | 34.5/27.3]30.2 | 85( 54 [ 74.5 0.0 8 16.2
26 March 79| 35.3({27.0(30.2 | 87| 53| 72.3 0.0 S 15.1
27 Harch 79| 35,3/27.4{30.6 | 88| 48| 73.5 0.0 S 14.3
28 March 79| 35,3(27.2{30.5 | 87, 50| 71.2 0.0 S 18.8
29 March 79| 35.2(27.6(30.6 | 89} 56} 76.0 6.0 S 15.4
30 larch 79| 34.4127.7!30.3 | 83| 58| 76+1 0.0 s 16.0
31 March 79| 33.9(25.8(29.9 | 91| 56| 76.5 c.0 S 15.1
1 April 79| 35.1|27.7(30:5 | 90| 57| 77.3 0.0 S 18.2
2 April 79| 36.1/27.2130.8 | 93] 48| 74.3 .0 B 16.8
3 April 79| 35.1,27.€|3u.7 | 87] 53| 72.5 G.0 S 17.0
4 April 77| 37.3126.9|31,1 | 89| 41| 65.8 0.0 SW 15.0
5 April 79| 35.4]27.8] 30.9] 83| 45| 69.9 0.0 S 17.9
6 April 79| 35.5|27.6) 30.6{ 85| 48| 72.5 0.0 S 14.7

5 Bouth and SV Bouth - West
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anodic stripping voltammetric method or atomic absorption

spectrophotometric method was studied.

4.1 Anodic stripping analysis

Corresponding to the amalgamated formations of copper,
cadmium, lead and zinc metals with mercury, a simultaneous
determination of mercury and the other metal ions by anodic
stripping analysis cannot be performed. Mercury ion was firstly
analyzed, then copper, cadmium and lead ions were simultaneously
determined. The sensitivity of the determination of copper, cadmium,
lead, and zinc ions by electrochemical methods is improved by the
amalgamated formation and a one step process for this improvement

n(46147)

has been reported to be mercury plated " in situ Mercuric

nitrate is added to the solution of the metal ions and is plated at
the same time as the metals under investigation. Thus, the glassy
carbon mercury plated " in situ " electrode was used throughout
these anodic stripping analyses.

Lead ion formed electroinactive lead hydroxy eomplexes in
basic solution(#s)a To insure that all metal ions were in electroactive
forms the 2ir particulate sample wac digastod with EINO3 and the anodic
stfipping analyses of Cu(II), Cd(II), and Pb(II) were performed in
the solution of pH 2(48). In aecidic solution, the hydrogen peak covered
that of zinc peak, therefore Zn(II) species was determined in the

acetate buffer pH 5.8(49).
rl

71b%b5 A%
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L.1.1 Study of metal ion species.
b.1.1.1 Hg(II)

The cathodic voltammogram of Hg(II) ion in O0.1M KNO5 at

the glassy carbon electrode showed a single peak at the potential
of +0.10 V. Therefore, the potential of +0.10V was selected for

the electrodeposition of Hg(II) ion.

In anodic stripping voltammetry of Hg(II), Luong and
Vydrn reported that the apparance of double peaks of Hg(II) ion in
0.1M KNO3 was not observed at pH 2{50). This was experimentally
proved by carrying the anodic stripping analyeis of Hg(II) ion 4in
O.‘lMKNO3 at pH 2 and the result indicated a single snarp peak at
the potential of +0.25 V (see Frigure 3).

The anodie peak of Cu(II) in 0.1M KNOy at pHi 2 occurred
at the potential of +0.05 V. This anodic peak of Cu(II) is quite
close to the anodic peak of Hg(II). Therefore, the analysis of
Hz(II) speeies in the presence of Cu(II) ion was studied. The
anodic stripping analysis for Hg(II) species in this mixture was

performed in O.1M KNO_, at p 2 by electrodeposition at the

3
potential of +0.10 V for 20 minutes (sece Figure 4). It was found

that the Cu(II) concentration up to 1000.0 ng/cm3

did not affect
the determination of Hg(II) species (see Table 3). The anodic
stripping voltammograms of these mixtures scanning from +0.10 to

+ 050 V showed one single peak at potential +0.25 V which is the

anodic stripping peak of Hg(II).
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Figure 3 Voltammograms of Hg(II) ion in 0.1 M KNO

3; A) eathodic

voltammogram of 17,0 ug/cmBOf Hg(II), and B) anodic

stripping voltammogram after 20 minutes deposition of

400.,0 ng/cm3 of Hg(II) solution.
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Ancdic stripping peak currents ©
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f 260.0 ng/cm3 of Hg(II)

in the presence of variocus concentretions of Cu(Il) iom.

concn. of Cu(II) ion i ) of Hg(IlI)

(ng/cu”) (na)
50.0 0.89

100.0 0.85

300.0 0.87

500.0 0.83

800.0 0.84

1020.0 0.87




Figure 4

Anodic stripping. peak current

1.00pna

| | 1

+0.40 40,20 + 0

E(V vs SCE)

Anodic stripping voltammogram of
200.0 ng/cm3 of Hg(II) ion in the
presence of 1.0 u.g/cm3 of Cu(II)ion

after a 20 - minute - deposition.
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Thus, the anodic stripping analysis of Hg(II) species was performed
in 0.1 M KNO3 at pH 2 by electrodeposition at the potential of f0.10 V.
For the concentration range 100.0 - 1000.0 np/cm3,n 20 - minute
electrodeposition was performed. Data of this study are shown in
Table 4. A linear proportion between the anodic stripping peak

current and the concentration of Hg(II) ion was resulted (see Figure 5) ¢

b.1.1.2 Cu(II), Pb(II), CA(II) and their mixtures

The cathodic voltammogram of each metal ion species in 0.1M KNO3

at pH 2using the glassy carbon mercury plated'in situ'" electrode,
indicated a single peak at potential of -0.10 V for Cu(II), - 0.55V for
Pb(II), and = C.73V for Cd(II). Thus, the deposition potential for
the simultaneous analysis of Cu{II),; Pb(II), and C4(II) was chosen

at Ve At this potential, Zn(II) species is not reduced but
Hg(II), Cu(II), Pb(II), and Cd(II)ions are reduced and form metal

amalgam.

The cathodic and anodic stripping voltammograms of Cu(II),
Pb(II), and CA(II) ions are shown in‘Figures 6, 7, and 8, respectively,
The anodic stripping voltammogram of each metal ion show?d a single
peak at +0.05 V for Cu(II), -0.50 V for Pb(II), and -0.68 V for Cd(II).
Using a 20 - minute - deposition at potential of -0.80 V, the anodic
stripping penk currents of these metal ion species in the concentration
range of 10.0 - 100.0 ng/cm3 were measured and the data a:e shown in

Tables 5,6 and 7. The relationship between the anodic stripping peak



Table 4 The conditions for electrodepesition and data of anodic

stripping analysis of Hg(II) ion in O.1h KNUB at pH 2.

Depesition Concentration . i*
o Ps@
potential time of Hg(II)

(V) (min.) ( ng!cm3} (ua)
+ 0.10 20 100.0 0.67 + 0.01
200.0 0.77 + 0.01
300.0 0.95 + 0.03
500.0 1.10 + 0.02
700.0 1.35 + 0.04
€30.0 1.75 + 0.07

*
average peak current + mean deviation of 3 trials
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Anodic stripping peak current

1,00
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Figure 5

200.0 400.0 600,0 800.0 1000,0

concn. of Hg(II), ug/cm3

Deépendence of the anodic stripping peak
current on the concentration for anodic
stripping snalysis of Hg(II) species,
using electrodeposition time of 20 minutes

and scan rate 0.0V /minute.,



Table 5 The conditions for elactrodeposition and data of anodic

stripping analysis of Cu(II) ion in 0.1 KH03 at pH 2

Deposition Concentration i
Psé
potential tiue of Cu(II)
3
V) (min) {ng/cn) (pa)
-0.80 20 5.0 2,48 + 0.01
10.0 4.03 + 0.03
30.0 9.57 + 0
50.0 17.12 + 0.04
79.0 24.97 + 0.02
99.0 31.43 + 0.05

averapge peak current + mean deviation of 3 trials.




Table 6 The conditions for clectrodeposition and dat

stripping analysis of Pb(II) ion in 0.1k KN03

i

a of anodic

at pE 2

Deposition Concentration - T
l.),f.-o
[otential time of Pb(II)

W) (nin) (np/en) ( va)
~0.80 20 159 1.03 + 0.03
30.0 4.25 + 0.06
50.0 7.25 + 0.08
59.0 10.75 + 0.10
70,0 12.50 + 0.05
130.0 19.50 + 0.08

|

average peak current + mean deviation of 3 trials




Table 7 The conditions for :lectrodeposition and data of znodic
stripping enalysis of Cd(II) icn in 0.1HM KN03 et ph 2
p —
Deposition Ccncentration i,
e
potential time of Cd(II)
) (trin) (ng/cn”) (ua)
-0.60 20 1¢.0 0.50 + 0.0l
20.0 3.90 + 0,03
29.0 0.72 + 0.02
49.0 13.33 + 0.05
69.0 18.47 + 0.07
95.0 27.55 + 0.10

B

45

average peak current + mean deviation of 3 trials
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Figure 6 Voltammograms of Cu(II) ion in 5.0 wug/cm” o®

Hg(II) and 0,1 M KNO3 solution ;3 A) cathodic
voltammogram of 30,0 pg/cm3 of Cu(II), and

B) anodic stripping voltammogram after 20

3

minutes deposition of 9.0 ng/cm” of Cu(II) solution.
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Figure 7 Voltammograms of Pb(II) ion in 5.0 ug/cm3 of

Hg(II) and 0,1 M KNO3 solution 3 A) cathodic
voltammogram of 50.0 pg‘/cm3 of Pb(II), and B)
anodic stripping voltammogram after 20 minutes

deposition of 59.0 ng/cm3 of Pb(II) solution,

ay
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3 . : 3
Figure 8 Voltammograms of Cd(II) ion in 5.0 ug/cm” of

Hg(II) and 0.1 M KNO3 solution; A) cathodic
3
voltammogram of 50.0 pg/cm” of CA(II), and B)

anodic stripping voltammogram after 20 minutes

deposition of 29.0 ng/cm3 of CA(II) solution.
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current and its concentration is illustrated in Fig 9. The anodic
stripping peak current of each species is directly proportional to

the concentration in the range studied.

The simultaneous analysis of Cu(II), Pb(II), and CA(II)

was studied by standard addition technique from two mixture

3 of

3

solutions of these metal ions in the presence of 5.0 ug/cm

Hg(II) and 0.1M KNO, at pH 2+ Mixture 1 contained 49.0 ug/cm of

2
cu(II), 30.0 ng/cm3 of Pb(II), 100 ng/cm3 of CA(II), and 20.0
ng/cm3 of Zn(II). Mixture 2 contained 20.0 ng/cm3 of 'CulIL), 200

ng/cm3 of Pb(II), 20.0 ng/cm3 of Cd(II) and 50.0 ng/cm3 of Zn(IX).

The anodic stripping voltammogram of the simultaneous
analysis of Cu(II), Pb(II), and CA(II) species in the mixture 2
is shown in Figure 10. The results of these analyses were tabulated
as shown in Table 8 . These vresults indicatedlthe maximum

errors of 4.5 % for Cu(II), 3.6 % for Pb(II), and 5.0 % for Cd(II).



Anodic stripping peak current (pa)
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concn. of Cd(II), ng/cm3
Lo.00} B
20.00}- '
ff’,e./lg/. . LA .
0 2040 Lo.o 60,0 80.0 100.0
concn. of Cu(II), ng/cm3
O]
-I/’/
C
10. 00
L L 1 1 L 1 i |
0 20.0 40.0 60,0 80,0 100.0
conecn. of Pb(II), ng/cm3
Figure 9 Dependences of anodic stripping peak currents on

concentrations for anodic stripping analyses of A) Cd4(II),
B) Cu(II), and C) Pb(II) ions, using the electrodeposition

time of 20 minutes and the scan rate of 0.8 V/minute.



Table 8 The simultancous determinations of Cu(II), Pb(II), and Cd(II)ions in the mixtures
by anodic stripping analysis
* *
Concn. of standard i, A Concn. found
Mixture 3 3 3 ]
added (ng/cm™) (na) (ng/cu™)
Cu(II) Pb(II) cd(1I1) Cu(II) PL(II) Cd(1I) Cu(II) PL(II)!- Cd(1II)
0 0 0 18.00 5.11 LA 50.0 29.0 9.5
1 +0.07 | +0.02 | +0.02 +0.37 | +0.25| +0.12
14.8 14.9 14.8 2322 7o} 2.93
+0.05 | +0.03 | +0.02
0 0 0 6.53 8.12 3.02 13.9 48.2 19,5
5 +0.04 | +0.01 [+0.05 |+ 0.31 |+ 0.39]+ 0.4]
14.8 14.9 14,8 11,60 10.58 5.30
+ 0.05 t0.06 +0.03

average + mean deviation of 3 trials.

15



Figure 10

Anodic stripping peak current
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Anodic stripping voltammograms of A) mixture 2 and
B) the mixture from the addition of 14.8 ng/cm3 of
ca(Ir), 14.8 ng/cm3 of Cu(II), and 14.9 ng/cm3 of
Pb(II) ions in the mixture 2 by using the scan rate

of 0.8 V/minute.



53
bels1e3d 2Zn(IT)

Since the hydrogen peak covered the zinc peak in an
acidic solution, Zn(II) species was determined in the acetate
buffer pH 5.8 . The cathodic voltammogram of Zn(II) species in
the acetate buffer pH 5.8, using the glassy carbon mercury plated
Mn situ" electrode, showed a single peak at the potential of
~-1,2C V. Thus, the electrodeposition of Zn(II) was performed
at =1,40 V and an anodic stripping peak was produced at -1,10 V
(see Figure 11). The anodic stripping peak currents obtained are
directly proportional to the concentrations of Zn(II) species in
the range 10,0 - 100.0 ng/cm3. Data from this study are shown in
Table 9 and Figure 12.

Since copper and zinc form intermetallic compound in
mercury film or drop(51’52), one single experiment for the
simultaneous determination of CA(II), Cu(II), Pb(II), and Zn(II)
species by anodic stripping voltammetry cannot proviée correct
results for Cu(II) and Zn(II) species. The formation of Cu-Zn
intermetallic compound decreased the height of zine peak. However,
copper formed this compound quantitatively, and the stoichiometry

(53

of the formation of Cu-Zn compound was concluded to be 1:1

It was reported that the interference of copper in the
determination of zinc can be eliminated by the addition of an

(51,54)

excess of gallium and the gallium-copper intermetallic
compound has a higher formation constant than the corresponding

zine - copper compound(55-58). Abdullah et al. reported that
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Table 9 The conditions for electrodeposition and data of 2nodic

stripping analysis of Zn(II) ion in the acetate buffer

pH 5.8.
Deposition Concentration i*
= P,a
potential time of Zn (II)

) (min) ( nglen) (pa)
= 1,40 20 10,0 0.98 # 0,02
20.0 4,95 ¥ 0.05
2940 11.00 ¥ 0,01
5040 19.84 * o.o4
7040 29.01 £ c.10
100.0 42.50 £ 0.08

|

*
+ 2 T 4
average peak curent -~ mean deviation of 3 trials.
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Current

5.00 pa
! | | |
- 0.90 - 1,10 - 1.30 - 1,50
E( V vs SCE )
Figure 11 Voltammograms of Zn(II) ions in 5.0 ug/cm3 of

Heg(II) and the acetate buffer pH 5.8 : A)
cnthodic voltammogram of 57.0 u-:/cm3 of 2n(I1I1),
and B) anodic stripping voltammogram after

a 20-minute-deposition of 29.0 ng/cm3 of Zn(II).



Anodic stripping peak current (pa)
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20.0 Lo.0 6040 80.0 100.0
concentration of Zn(II), ng/cm3
Figure 12 Dependence of the anodic stripping peak current on the

concentration for anodic stripping analysis of Zn(II)
ions, using an electrodeposition time of 20 minutes

and the scan rate of 0.8 V/minute.
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the molar ratio of Ga(III) : Cu(II) was 2:1(52).

In this study, the cathodic voltammogram of Ga(III) in
the acetate buffer pH 5,8 was not observedlbut a well defined
stripping peak exhibited at -0,95 V (sec Figure 13). The molar
ratio of Ga(III) : Cu(II) for the intermetallic formation was
determined from the decrease of gallium peak current on the
successive addition of Cu(II) species, The cxperiment was
performed in 5.0 p,g/cm3 of Hg(II) by using a 10-minute-
electrodeposition at -1,40 V, The results are presented in
Table 10 and Figure 14, 'It was found that the molar ratio of
Ga(III) to Cu(II) bound as intermetallic compound in the acctate

buffer pH 5.8 was 2:1.

The effect of Ga(III) concentration on the anodic
stripping peak current of Zn(II) was also studied. The anodic
stripping peak of Ga(III) interfered that of %n(II) when the molar
ratio of Ga(III) to Cu(II) was over 2000:1 (sce Figure 15). Data

of this study are shown in Table 11,

The anodic stripping analysis of Zn (II) species in the
mixture containing C4(II), Cu(II), Hg(II), Pb(IT) and Zn(II)
species by the addition of an excess of Ga(III) species was
examined, The mixtures which consisted of different ratios of

Cu(II) and Zn(II) such as [Zn(II)]< [Cu(II)—' 4 [Zn(II)]D-{Cu(II)] s

and LZn(II) j = LCu(II) ' were selectel. The concentrations
of Cd(II), Cu(II), Pb(II), and Zn(II) species understudied were

the maximum concentrations of these metal species in air
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Figure 13 Voltammograms of Ga(III) ions in the acetate buffer

pH 5.8 : A) cathodic voltammogram of 100.0 p.g/cm3
of Ga(III), and B) anodic stripping voltammogram

after a 20-minute- deposition of 100.0 ng/cm3 of
Ga(III).
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Table 10 Effect of Cu(II) concentration on the anodic stripping
peak current of Ga(III) in the acetate buffer pHS5.8 ;
using a 10-minute-deposition at -1.40 V and the scan rate
rate of 0.8 V/min. The original concentration of

Ga(III) was 1.0 ug/cmj.

Congn.of Cu(II) added i*
P&
(ng/cms) (na)
0 19.81 I o0.44
100.0 16.20 = 0.37
20040 12,80 £ 0.25
300.0 8.61 % 0.32
40040 4,23 I 0,22
500.0 1.02 £ 0.15
600,0 0

* average 2 mean deviation of 3 trials.



Anodic stripping peak current (pa)
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14 Dependence of anodic stripping peak currents of
Ga(III) on the concentrations of Cu(II) species
added.
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Table 11 Effect of Ga(III) concentration on the anodic stripping
peak current of Zn(II) at Qarious concentration ratios
of Ga(III) to Zn(II) in the acetate buffer pH 5.8; using
a 20 - minute -~ deposition at = 1.40 V. The original

3

concentration of Zn(II) was 20.0 ng/cm”.

Molar ratio, i;,n
[ GatzIn) | : [ zn(1D) ] (i)

100 : 1 6.02 ¥ 0.54

500 : 1 5.88 L 0.42

1000 : 1 5.95 I 0.63

1500 : 1 6.08 £ 0.32

2000 : 1 5.97 £ 0.19

2250 : 1 3.10 £ 0.23

2500 : 1 1.24 I 0.3k

1+

average mean deviation of 3 trials



Anodic stripping peak current (ua)
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Figure 15 Anodic stripping voltammograms of the mixtures

of Ga(III) and Zn(II) ions in the acetate buffer
pH 5.8 at various molar ratios of Ga(III) to
7n(II) ions : A) 500 : 1, B) 1000 : 1 4, C)
2000 : 1 , D) 2250 : 1 .




63

particulates in Bangkok Metropolistan area which were reported by

(59)

Kanatharana et al. "

The data of these analyses are shown in Tables 12 - 14
for the mixtures containing Cd(II), Cu(II), Pb(II), Hg(II), end
Zn(II) species, and in Tables 15 = 17 for the mixtures containing
only Cu(II), Hg(II), and Zn(II) species. It was found that the
anodic stripping peak current of Zn(II) increased on the addition
of Ga(III), and reached a constant value when the molar ratio of
Ga(III) to Cu(II) was more than 140:1 as seen in Tables 12 - 17,
Thus, Pb(II) and CA(II) did not interfere the determination of
zn(II) species by this method.

The hydrolysis of Ga(ITI) im the acctate buffer pH 5.8 to
(52,60) '
1

form an electroinactive Ga(III) was also reported and e

other element which may be consisted in air particulate such as
Ni(II) can be formed intermetallic compound with Ga(III)(SZ),
Therefore, thc.molar ratio of Ga(III) to Cu(II) as 200 : 1 was
used in this study. If the meximum concentration of Cu(II) is
50.0 ng/cmB, this value equals 10.0 ug/cm3 of Ga(III) solution.

5 w2s added to

Thus, the Ga(III) concentration as 10.0 qug/cm
all air particulate samples. The concentrations of Zn(II) species
in the standard mixtures of Cd(II), Cu(II), Hg(II), and Pb(II)
were determined by standard addition method and their data are

shown in Table 18. The maximum error obtained by these

determinations is 4.6 % .
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Table 12 Effect of Ga(III) concentration on the anodic stripping
peak current of zinc in the mixture A : containing 20.0
ng/cm3 of Zn(II), 50.0 ng/cm3 of Cu(II), 30.0 ng/cm3 of
Pb(IT), 10.0 ng/cm3 of Cd(II), and 5.0 pg/cm3 of Hg(II),
in the acetate buffer pH 5.8 ; using a 20 - minute -

deposition at - 1.40 V.

Mo;?r tgtio, - i;,n
[Ga(III)J :ICu(II{‘ (pa) B
Zn Ga

20 : 1 ® -

4y : 1 0.58 £ 0.09 15.08 L 0.47
60 : 1 134%:0.12 20.60 ¥ 0.58
80 : 1 2.79 0415 25.43 % 0.45
100 1 1 3,84 X 0,21 31.35  0.52
120 & 1 4,93 ¥ 0.27 37.92 I 0.71
10 3.1 5.89 & 0.34 42.68 * 0.8%
160 : 1 5.92 I 0.25 404 X 0,76
180 : 1 6.01 £ 0.30 53,60 % 0.89

* average ¥ mean deviation of 3 trials.
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Table 13 Effect of Ga(III) concentration on the anodic stripping
peak current of zinc in the mixture B : containing
50,0 ng/cm3 of Zn(II), 2C.0 ng/cm3 of Cu(II), 30.0
ng/cmj of Pb(II), 10.0 ng/cm3 of Cd(II), and 5.0
pg/cm3 of Hg(II), in the acetate buffer pHS.8; using

a 20-minute - deposition at =1.40 V.

Molar ratio, i;,n
. B
[Ga(III) - [Cu(II)} (na)
Zn Ga
25:1 - -
50 : 1 3.82 % o0.52 23,02 £ 0.87
100 : 1 9.13 + 0460 28.46 £ 0.80
150 : 1 17.89 £ 0.54 32,33 £ 0,97
200 : 1 18.12 ¥ 0.57 35.85 £ 0.90
250 : 1 18.26 % 0.72 39.21 ¥ 0.88
300 : 1 17.93 ¥ 0.65 5,73 £ 112
350 : 1 18.14 % 0.89 50.92 = 1,08

average 2 mean deviation of 3 trials.,



66

Table 1% Effect of Ga(III) concentration on the anodic stripping
peak current of zinc in the mixture C : containing
5040 ng/cm3 of Zn(II), 50.0 ng/cm3 of Cu(II), 3C.0
ng/cm3 of Pb(II), 10.0 ng/cm3 of CA(II), and 5.0 pg/cm3
of Hg(II), in the acetate buffer pH 5.8; using a 20~

minute - deposition at - 1.40 V.

Molar ratio, i*
_ = r,a
[Ga(III) : [Cu(II)1 (pa)
J 4 o)
Zn Ga
20 : 1 S -
40 : 1 .21 L 0.15 13.28 £ 0.63
60 : 1 555 2. 21 18.15 % 0455
80 : 1 8,73 £ 0.34 24.71 £ 0.68
100 : 1 10.54 % 0.28 30432 = 0470
120 : 1 15.93 £ 0.47 36.47 X 0,56
140 1 1 18,97 ¥ 0.u41 44,05 ¥ 0,63
160 : 1 19.03 £ 0.50 51.06 £ 0.59
180 : 1 19.10 I 0.33 57.48 £ 0.81

* + ST .
average - mean deviation of 3 trials
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Table 15 Effect of Ga(III) concentration of the anodic stripping
peak current of zinc in the mixture D:Gontaining 20.0
ng/om3 of Zn(II), 50.0 ng/cm3 of Cu(II), and 5.0 ug/cm3
of Hg(II), in the acetate buffer pH 5.8; using a 20 -

minute - deposition at - 1.40 V.

Molar ratio , i*
r 5 5 Psd
LGa(III)] :I_Cu(II)| (pa)
| =
‘ 7Zn Ga
bo : 1 - -
60 : 1 2.06 L 0.22 23,60 £ 0.41
80 : 1 3.05 = 025 28.13 ¥ 0.57
100 : 1 4,33 ¥ 0,32 33,20 £ 0.52
120 : 1 4.80 % 0.37 38.41 £ 0.73
140 : 1 5.93 ¥ 0,46 42.93 ¥ 0.81
160 : 1 6.16 = 0.59 48.0 X 0.95
180 : 1 6.06 ¥ 0.2 55.46 £ 0.98
|

+ R :
average - mean deviation of 3 trials.
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Table 16 Effect of Ga(III) concentration on the anodic stripping
peak current of zinc in the mixture E : containing 50.0
ng/en’ of Zn(II), 20.0 ng/cm® of Cu(II) , and 5.0 wg/on’
of Hg(II), in the acetate buffer pH 5.8; using a 20 -

minute - deposition at - 1.40 V.

Molar ratio , i;,n
[Gat11) IE [Cu(II)} (na)
Zn Ga
25 4 1 - =
50 : 1 2.6 I 0.13 25.06 ¥ 0.67
100 : 1 8.53 = O.k2 30.24 X 0.74
150 : 1 17.06 £ 0.65 35.85 £ 0.83
200 : 1 17.46 £ 0479 38.66 £ 0471
250 : 1 18.23 ¥ 0.86 41,13 £ 0.94
300 : 1 17.92 £ 0.54 47,93 L 0.86
350 : 1 17.86 £ 0.43 52.57 £ 1.05

+ N .
* average - mean deviation of 3 trials.
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Table 17 Effect of Ga(III) concentration on the anodic stripping
peak current of zinc in the mixture F:Containing 50.0
ng/cm3 of Zn(II), 50.0 ng/cm3 of Cu(II), and 5.0 p.g/cm3
of Hg(II), in the acetate buffer pH 5.8; using a 20 -

minute - deposition at - 1.40 V.

Molar ratio , i*
Py
[Ga(III) 1 : [Cu(II)] (pa)
| 55 Jd
Zn Ga
Lo : 1 N -
60 : 1 2.66 £ 0.08 18.40 ¥ 0.96
80 : 1 1042620456 25.33 ¥ 0.81
100 : 1 12.50 ¥ 0.47 30.72 % 0475
120 : 1 15.46 L 0.52 38.13 ¥ 0.86
140 : 1 18.93 ¥ 0.6 46,43 X 1,15
160 : 1 18.89 % 0.73 52,0 = 0.97
180 : 1 19,01 ¥ 0.45 59.24 £ 1,08

*
-+ Pl .
average - mean deviation of 3 trials.



Table 13 The determination of Zn(II) ion in the mixtures by anodic stripping analysis
*
Concn. of metal Concn. of standard :i.p & of Zn(II) Concn. of Zn(II)
1
*
species in the mixture Zn(I1) added (pa) found
(ng/cmB)
(1) 20,0 ng/cm3 Zn(1II) N 6.02 X 0,04 19.20 X 0.68
5040 ng/cm3 Cu(II)
30,0 ng/cm3 Pb(IT) \, none
10,0 ng/cm3 ca(II)
'540 ug/cm3 Hg(II) J
(1) 2k.,0 ng/cm3 Zn(IT) 13.79 % 0.12
(2) 5040 ng,/cm3 Zn(I1) ; 18.67 2 0.20 51.0 = 0.80
2040 ng/cm3 Cu(II)
20.0 ng/cm3 Pu(II) > none
10,0 ng/cm3 ca(II)
50 v.g/cm3 Hg(II) )
(2) 49,0 ng/cm3 Zn(IT) 36,60 ~ 0,60
|




Table 18

(Continued)

“-‘

......................

49.0'ng/cm3 Zn(1II)

36.83 = 0,80

Concn. of metal Concn., of standard S zZn(II) Concne. of Zn(II)
k]
*
species in the mixture zn(I1) added (pa) found
(ng/cmj)
(3) 50.0 ng/cm> Zn(II) 3 19.02 I 0.45 52430 £ 0.73
50.0 ng/cm3 Cu(1I)
30,0 ng/cm3 Pb(II) \ mnone
10.0 ng/cm3 cda(11)
5.0 pg/cm3 Hg(II) /

+
average -

mean deviation of 3 trials

T
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4.1.,2 Determination of metal species in air particulate

samples

For the determination of metal species in air
particulate samples, firstly, anodic stripping analysis
of Hg(II) was performed ; secondly, the simultaneous
anodic stripping analysis of Cd(II), Cu(II), and Pb(II)
was proceeded, and finally the anodic stripping voltammetry
of Zn(II) was analyzed. The results of these anodic stripping

analyses are listed in Tables 19 = 23.

No mercury was found in the air particulaf; samples
since the detection limit for determining Hg(II) at the
described conditions was as high as 0.1 ug/cm3(see Figure 5).
The detection limits of Cd(II), Cu(II), Pb(II), and Zn(II)
were 1040 ng/cmB, 5.0 ng/cmB, 15.0 ng/cmB, and 10.0 ng/cmB,

respectively (see Figures 9, and 12).

4,2 Atomic absorption spectrophotometry
4L,2.,1 Flame atomic absorption spectrophotometry.

In order to analyze Cd(II), Ou(II), Pb(II), and
zZn(II) species in air particulate samples by atomic
absorption technique, it was necessitated to study the
relationships between the absorbances and the
concentrations of each metal species in both the single

metal ion.solution and the mixture of these metal species.
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Table 19§ Range of cadmium contents in air particulate

samples at each station by ASV method.

* 3
Conche (pg/m”)
Station Min. Max.
Patumwan n 4,27 ¥ 0,16
Ratchaprasong n n
+
Chit Lom n 2,83 2 0,57
Phloenchit n 5,26 = 0,1k
Sukhumvit 10 n 4,16 ¥ 0,22
(sen Sam Rarn)
Sukhumvit 21 n 5,09 ¥ 0,20
(Asoke)

-+
average - mean deviation

n undetectable

of 3 trials.




Table 20 Range of copper contents in air particulate

samples at each station by ASV method.

7

Concne * (ug/mB)
Station
Min. Max.
Patumwan 3,76 = 0,20 16.21 £ 1,74
Ratchaprasong n 8.47 I 0.11
Chit Lom 9.70 £ 0.17 13.81 ¥ 0.69
Phloenchit 6.44 0,55 12,42  0.86
Sukhumvit 10 56059032 23.15 £ 1,02
(San Sam Rarn)
Sukhumvit 21 3.85 ¥ 0,77 10,91 ¥ 0.35

(Asoke)

+
average -

n undetectable

mean deviation of 3 trialse
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Table 21 Range of lead contents in air particulate

samples at each station by ASV method.

-
*
—— Concne (ug/mj)
Mine. Max.
Patumwan 14,61 L 0.67 27.52 £ 0,42
Ratchaprasong 2.96  0.0k4 17.60 = 0.05
Chit Lom 7.97 % 1,52 36.78 £ 0,11
Phloenchit 2.38 £ 0.51 47,25 £ 1,64
Sukhumvit 10 1.24 I 0.10 35,90 =~ 1,00
(San Sam Rern)
Sukhumvit 21 0.60 ¥ 0,06 28.36 £ 0.75
(Asoke)
1
’ average Y nmean deviation of 3 trials.

n undetectable
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Table 22 Range of zine contents in air particulate
samples at each station by ASV method
*
Concne (ug/m3)
Station
Mine. Max.
Patumwan .02 £ 0.63 15.06 = 0,08
Ratchaprasong 10.84 L 0,54 15.70 % 0.32
Chit Lom 11.22 ¥ 0,45 13.95 % 0.41
Phloenchit 9.36 * 0.10 11.52 ¥ 0.89
Sukhumvit 10 10433 £ 0.57 14.35 £ 0,36
(San Sam Rern)
Sukhumvit 21 n 9.50 % 0.22
(Ascke)

n

Average ¥ mean deviation of 3 trials.

undetectable
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Table 23 Average contents of metal species in air
particulates at each station by ASV method.
- ks
Concentration (ng/cm”)
Station
Cadmium |Copper Mercury Lead Zinc

Patumwan 2002%2,02 [10.23%4431 n 23.87% 8.43 |14.36%0.32
Ratchaprasong n 4,23%2.21 n 8.13% 5.04 [12.44%1.62
Chit Lom 0.70£1.07 11149121435 n 19.11% 8.82 [12.86%0.88
Phloenchit 2.3622.35 | 943351.94 n 21.54%13.36 [10.84%0.74
Sukhumvit 10 |1.27%1.90 [13.05%5.58! =n 16.59% 9.65 [11.58%1.37
(52an Sam Rarn) '
Sukhumvit 21 |2.10%2.11 | 8.36%2.26 n 14,61%511.92 | 4.3614.37
(Asoke) i I

average I mean deviation of 4 air particulate samples.

n undetectable
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The relationship between the absorbance and the concentration
of the metal species in the range of 0e1 = 3.0 ug/cm3 was
examined. It resulted in a linear relationship for the
single metal ion solution (see Table 24, and Figure 16 A,B,C
and D). However, when the concentration of each metal

3

species in the mixture exceeded 1.0 pg/cm”, the linear

relationship was no longer occupy (see Table 25).

4,2.2 TFlameleses atomic absorption spectrophotometry.

Mercury in the air particulate samples was
determined by flameless atomic absorption spectrophotometry.
The mercury content in the sample solution was directly
read from the instrument. The concentration effect of other
metal species in the mixture on the absorbance for the
determination of mercury by this technique was studied.

Data of this study are shown in Table 26. It was found that
no interference was observed for the determination of
mercury in the presence of ¢d(11), Cu(Ir), Pb(II), and Zn(II)

species in the concentration range of 0.3 = 2.0 ug/cm3°

4L.4.3 Determinations of metal species in air

particulate samples.

Cadmium, copper, lead, and zinc in air particulate
samples were determined by flame atomic absorption method

and mercury was determined by flameless atomic absorption



Table 24 Relationship between the absorbance and

concentration of each metal species in the

single metal ion solution.

Concne. of metal specieq Absorhaoes
e Ccd(II) | Cu(II) | Pb(II) Zn(II)__

3.00 T T 0.0477 | 1.0360
2,00 043468 | 0.0362 | 0.0315 | 0.7212
1.00 0.1739 | 0.0186 | 0.0177 | 0.3820
0.80 T T T T

0.50 0.0731 | 0.0088 | 0.0075 | 0.1733
0410 0.0246 | 0.,0022 | 0.0022 | 0.0315

T no measurement.
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Table 25 Concentration effect of metal species in the

mixture on the absorbance for the determination
of C4(II), Cu(II), Hg(II), Pb(II), and Zn(II)

by atomic absorption spectrophoctometrye.

Concne of metal species in fbeorhance
the mixture M S
(1) 0.1 ng/em® CA(ITL) 0.0246 | 0.0246
0.1 ng/em® Cu(IT) 0.0022 | 0.0022
0.1 ug/cm3 Hg(II) T T
O pg/cm3 Pb(II) 0.0022 | 0.0022
Oe1 pg/cm3 Zn(II) 0.0315 | 0.0315
(2) 0.5 pg/om’ CACII) 0.0731 | 0.0731
045 ug/cm3 Cu(II) 0,0088 ! 0.0088
0.5 pg/cm3 Hg(II) P T
0.5 ug/cm3 Pb(II) 0.0075 | 0.0075
0.5 ng/em’ Zn(II) 0.1733 | 0.1733
(3) 1.0 pg/em” CA(II) 0.1739 | 0.1739
1.0 pg/cm3 Cu(II) 0.0180 0.0180
1.0 ug/cm3 Hg(II) T T
1.0 pg/em® Pb(II) 0.0177 | 0.0177
1.0 ug/cmB Zn(II) 0.3820 | 0.3820




Table 25

(continued)
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Concn. of metal species in Absorbance
the mix%ure M S
(&) 2.0 pg/em’ CA(II) 0.3325 | 0.3468
2.0 ug/em’ Cu(II) 0.0362 | 0.0362
2.0 ug/cm3 Hg(II) B ]
2.0 pg/em> Po(IT) 0.0200 | 0.0315
2.0 pg/cm” ZAULL) 0.6990 | 0.7212
(5) 1.0 pg/em” €A(II) 0.1739 | 0.1739
2.0 pg/cm3 Cu(TIT) 0.0410 | 0.0362
1,0 u.g/cm3 Hg(II) T T
1.0 ug/cm® Pb(II) 0.0132 | 0.0177
1.0 p,g/cm3 Zn(II) 0.3655 | 0.3820
(6) 1.0 pg/em® CA(II) 0.1739 | 0.1739
1.0 ug/cm3 Cu(II) 0.0186 | 0.0186
0.05 pg/cm> Hg(II) T T
1.0 pg/cm’ Pb(II) 0.0177 | 0.0177
1.0 pg/om® zn(II) 0.3820 | 0.3820

.



84

Table 25 (continued)

Concne of.metal species in Absorbance
the mixture M S
(7) 1.0 pg/em’ CA(II) 0.1739 | 0.1739
1.0 ug/cm3 Cu(II) 0.0190 0.0186
0.1 pg/cm3 Hg(IT) Jig T
1.0 pg/cm> Pu(II) 0.0177 | 0.0177
1.0 ug/cm3 Zn(IT1) 0.3820 0.3820
(8) 1.0 pg/cm3 ca(1I) 0.1739 01739
10 pg/cm3 Cu(IT) 0.0345 0.0186
1.0 pg/cm3 Hg(II) T T
3.0 ug/cm3 Pb(II) 0.0384 0.0477
1.0 pg/em> Zn(II) 0.3988 | 0.3820
(9) 1.0 ng/em’ €A(II) 0.1739 | 0.1739
1.0 pg/em® Cu(II) 0.0299 | 0.0186
1.0 ",J.g:/cm3 Hg(II) T T
1.0 pg/cm> Pb(II) 0.0088 | 0.0177
%40 u.g/cm3 Zn(1I) 0.7350 1.0360
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Concnes of metal species in

the mixture

Absorbance

M S

(10) 0.1 pg/em CA(II)
1.0 pg/em® Cu(II)
1.0 pg/em” Hg(IL)
1.0 pg/en® PH(TT)

1.0 ug/cm3 Zn(II)

0.0246 0.0246
0.0186 0.0186
T i)
0.0177 0.0177

0.3820 0.3820

(11) 0.5 pg/em> CA(IT)
1.0 pg/em> Cu(II)
1.0 pg/cm3 Hg(II)
1.0 ug/cm> Pb(IT)

1.0 p.g/cm3 Zn(II)

0.0731 0.0731
0.0190 0.0186
T T
0.0177 0.0177

0.3820 0.3820

M in the mixture

S in the single metal ion solution

b no measurement.
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Table 26 Concentration effect of other metal species on

the absorbance for the determingtion of mercury

by flameless atomic absorption spectrophotometry.

Concn. of metal species in

the mixture

Hg(II)
added

(ng/cmB)

Hg(II)
found

(ng/cms)

(1) 0.3 pg/em> GA(II)
0.3 us/cm3 cu(11)

0.3 ng/cm> PH(II)

3

0.3 ng/cem” Zn(II)

1.00

(2) 1.0 ug/cm3 ca(IT)
1.0 pg/ém3 cu(II)
1.0 pg/cm® Pb(II)

1.0 ug/cm3 Zn(II)

1.00

(3) 1.0 p.g/cm3 ca(IT)
1.0 u.g;/cm3 Cu(II)
1.0 pg/cm® Pb(II)

1.0 ug/cm3 Zn(II)

1.00

(4) 1.0 ng/em> CA(II)
2.0 ug/cm3 cu(II)
1.5 ug/em> Pb(II)

145 pg/cm3 Zn(II)

1.00

1.14
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Table 26€ (continued)
Hg(II) Hg(II)
Concn. of metal species in addsd found
the mixture (ng/cmB) (ng/cms)
(5) 1.0 ug/cm3 ca(II)
1.5 pg/cm3 cu(IT)
1.5 pg/cm> Pb(II)
1:5 ug/cm3 Zn(II) 1.00 112
(6) 1.5 ug/cm” CA(II)
1.5 ug/cm3 Cu(II)
2.0 ug/cm3 Pb(II)
2.0 p.g/cm3 Zn(II) 1.00 115
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method. The results of these determinations are presented

in Tables 27 - 31.

The average contents of metal species in air
particulates at each station by both techniques are
i{llustrated in Tables 23 and 32. It was seen that the
results from both techniques did not differ predominamtly

from each <ther.

From Tables 17 and 27, the maximum concentration
of cadmium in air particulates was found at Phloenchit area,
5.26 ug/cm3 by anodic¢ stripping method, or 6.20 pg/cm3 by
atomic absorption method. Since the sampling sites were in
the traffic area, it was concluded that cadmium in air
particulates came from fuel-oil, batteries and the corrosion

of their alloys.

The copper content in air particulates was found
at the level higher than cadmium. The maximum concentration
of copper as 23%.15 y.g/m3 by anodic stripping method or 19.94
u.g/m3 by atomic absorption method was detected at San Sam Rarn
area. The minimum concentration of copper as 8.47 u.g/m3 by
anodic stripping method or 9.83 p.g/m3 by atomic absorption
method was observed at Ratchaprasong area. The maximum
concentration of copper was found at San Sam Rarn area due to

the copper residue in gasoline, and local industries.

Lead is a common air pollutant in the urban are,

since one possible source is the exhaust gases from the motor
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Table 27 Range of cadmium contents in air particulate

samples at each station by AAS method

* 3
Concn. (ng/m”)
Station )
Min. . Max.
Patumwan n 3.90 2.9
Ratchaprasong n n
Chit Lom n 3,46 ¥ 0,29
Phloenchit n 6.20 = 0
Sukhumvit 10 n 3,90 £ 0
(San Sam Rarn)
Sukhumvit 21 n 6.20 £ 0
(Asoke)

o+ " . .
* average - mean deviation of 3 trialse.

n undetectable
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Table 20 Range of copper contents in air particulate
samples at each station by AAS method
Concn. * (ug/mj)
Station
Min. Max.
Patumwan n 17.63 = 2,31
Ratchaprasong n 9.83% £ 0.38
Chit Lom 9.83 ¥ 0.38| 11.27 % 1.15
Phloenchit 9.83 ¥ 0.38] 10.41 %0
Sukhumvit 10 n 19.9% £ 0
(San Sam Rarn)
Sukhumvit 21 n 11.27 £ 1.15
(Asoke)

‘average % mean deviation of 3 trials

n undetectable
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Table 29 Range of lead contents in air particulate

samples at each station by AAS method

Concn . (pg/mB)
Station

Min. Max.
Patumwan 17.56 £ 1,74 | 37.26 £ 0
Ratchaprasong n 17.56 £ 1.74
Chit Lom 9.76 £ 0 17.56 & 1.74
Phloenchit ) o n 46,21 £ 1.73
Sukhumvit 10 n 37,84 £ 0,77
(San Sam Rarn)
Sukhumvit 21 n 27.89 ¥ 1,62
(Asoke)

* - - L3
average t mean deviation of 3 trials.

n undetectable
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Table 30 Range of mercury contents in air particulate
samples at each station by AAS method.
*
Concn. (us/cm3)
Station | —_—
Min. | Max.
|
|
Patumwan n 4,97 ¥ 0.16
Ratchaprasong n 1.38 ¥ 0,21
Chit Lom n 5.94 ¥ 0,19
Phloenchit n 1.40 ¥ 0.06
Sukhumvit 10 n 0.17 % 0.02
(San Sam Rarn)
Sukhumvit 21 n 1,21 = 0,06
(Asoke)

; average I mean deviation of 3 trials.

n

undetectable
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Table 31 Range of zinc contents in air particulate samples

at each station by AAS method.

Concne (ug/ms)

Station
Min. Max.
.

Patumwan 12.73 ¥ 1.92 [16.47 I 1,20
Ratchaprasong 9.25 £ 1.15 [17.32 £ 1,13
Chit Lom 9.25 = 1.15 [17.32 £ 1.20
Phloenchit 9.25 ¥ 1.15| 9.54 ¥ 1.15
Sukhumvit 10 8496 = 0.96 | 9.25 = 1.15
(San Sam Rarn)

Sukhumvit 21 n 12473 2 1.92

(Asoke)

* + P < %
average = mean dcviation of 3 trials,

n undetectable
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Table 32 Average contents of metal species in air
particulates at each station by AAS method.
. 3 -
Concentration (ug/m”)
Station ‘ N
Cadmium| copper |Mercury Lead Zinc

Patumwan 1-8"":1-84 9132:4066'2.“’1:1.38 26-25t 8369 16.1?:1,?2
Ratchaprasong n 2,45%2,68(0.3420,51| 7.98%5.67 10.62%2.92
Chit Lom 0.86%1.2911.05%0.32|1.87%2.04 | 18.73%9.55 |13.0%4.32
Phloenchit 2.14%2.140 9.9720.21]0.35%0.53| 22,5914 .46 | 8.2421.52
Sukhumvit 10 1.5721,5710.54%5,27 [0.04%0.06 [ 17.59%10.12{10.0521.62
(San Sam Rarn)
Sukhumvit 21 3.5051.75| 8.09%4,04 [0,3020.45| 13.94513.94 | 4.4824.48
(Asoke)

** flameless atomic absorption.

n undetectable.

average ¥ mean deyiation of 4 air particulate samples.
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vehicles. Phloenchit area had heavier traffic than other areas,
therefore, the maximum concentration of lead as

47,25 u.g/m3 by anodic stripping method or 46.21 ug/m3 by

atomic absorption method was found at this area. The minimum

concentration of lead as 0.60 ug/m3 by anodic stripping

technique or none by atomic absorption technigue was

detected at Asoke area (see Tables 21, and 29). Lead

was found at every station studied since the sampling sites

were in the traffic areas. Lead in air particulates, mcstly

came from gasoline antiknock chemicals, storage batteries

and the corrosion of paints.

By flameless atomic absorption teehnique, mercury
contents in air particulates were found at several staéions.
The maximum concentration of mercury as 5.94 pg/m3 was found
at Chit Lom area. The minimum concentration of mercury was
undetectable (see Table 30). The lubricant additives (61)
may be the source of mercury in air particulates. The
contamination from the laboratory atmosphere may be another
source, mercury vapor concentration could range from 10 to

(62)

150 ug/ﬁ3 in the chemical laboratory y ©Since no mercury

content in these air particulates was found by ASV.

Zinc was another pollutant that was found at every
station examined. The maximum concentration of zinc as
15.70 ug/rn3 by anodic stripping method or 17.32 p.g/m3 by
atomic absorption method was detected at Ratchaprasong.

The minimum concentration of zinc was undetectable by both

¢
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techniques. (see Tables 22, and 31). Zinc additives in
lubricating oil, corrosion of paint pigments, and roofing

materials were the major sources of zinc in air particulates.

It was found that the sensitivity of anodic
stripping voltammetric technique was better than atomic
absorption technique. TFor examples, copper and lead, in
air particulates at Patumwan area and Sukhumvit 21 (Asoke)
area, were found to be 3.76 ug/ma, and 0,60 ug/mB,
respectively by anodie stripping method, while, by atomic
absorption these two pollutsnts were undetectable (see Tables

20‘ 21‘ 28, and 29)-

In the case of selectivity, each element which was
determined by anodic stripping technique, had & specific
peak potential and provided a well - defined peak, except
copper which was oxidized at the potential closed to mercury.
In atomic absorption technique, the resonance lines of
cadmium, lead, mercury and zinc were in the ultraviolet
region, thus, the background absorption could occur. 1In
this study, the correction of this background absorption
was performed. However, the interference due to the
overlapping of these resonance lines may happen since they

63)

are closed together

In anodic stripping voltammetry the preconcentration
stepy, which was the common procedure for atomic absorption

technique, was not required. Small amount of the sample
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was used and the method was non-destructive, while atomic
absorption method required more sample and the method was
destructive.

The amounts of air particulates in the sampling
areas are illustrated in Table 33. The maximum value,

6+30 mg/hs, was found in Phloenchit area.
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Table 33 Range of the amounts of the air particulates at

each statione.

The amounts of the air

Station particulates found
(mg/n”)

Patumwan 0.11 - 5.07
Ratchaprasong 0e13 = 0478
Chit Lom 1,00 - 2018
Phloenchit 279 = 6430
Sukhumvit 10 1.53 = 3.41
(San Sam Rarn)

Sukhumvit 21 1419 - 6465

(Asoke)
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