CHAPTER IV
RESULTS AND DISCUSSION

The results of this study were depicted imto 3 parts as

following
1. Absorbing reagents
2. Analysis methods

3. Determination of sulfur dioxide in inert gas and ambieumt

air

4,1 Absorbing reagents

According to TCM, abgorbing reagent in pararosaniline method,
is toxic and expensive, many absorbing reagents instead of TCM solution

have been tried in this study and the results are
4.1.1 O+ N _sodium hydroxide sotution

This solution was used because the chemical was cheap
and easy to find.? There were many researchs which used 0.1 N sodium
hydroxide solution as @bsorbent. [This solution absorbed sulfur dioxide,
given sulfite. The degradation rates of sulfite ingthis solution and

in water were studied by using diodine method as shown in Table 5.
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Table 5. Degradation rates of sulfite in 0.1 N NaOH and in water

Absorbing reagent Time, Days %S%lﬁgggd % Loss
Deionized water - 0 : 30.2 -
1 24,2 20
2 13.6 45
0.1 N NaOH 0 30.2 -
i 21.1 30
2 6.0 80

From Table 5, the sulfite solution was unstable even in
the deionized water. The presence of a base increased the instability.
Thus, this absorbing reagent should be used for a short period of
sampling and the analysis has to perform Immediately after sampling.

It is not suitable for sampling air in 24 hours. .
4.1.2 2% glycerol in 0.05 N sodium hydroxide solution

According to Haller(25) the oxidation of sulfite proceeded
only in the presence of certain catalysts, chiefly|traces of salts of
copper and iron. " It was suggested that the use of a '"negative catalyst"
to form amonionizable compound with these salts would prevent the oxi-
dation of the sulfite. Atkin (27)used a solution of 5% glycerol and
10% sodium hydroxide in his scrubbers and the oxidation was reduced
successfully, The 27 glycerol in 0.05 N sodium hydroxide solution as
absorbent was also successful (28). This solution was found to be almost
100% absorption efficiency. Therefore, in this study, 2% glycerol in

0.05 N sodium hydroxide solution was tried.
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In order to study the stability of sulfite in this
solution, “standard sodium sulfite was added into 0.2% glycerol in 0.05
N sodium hydroxide solution and the concentration of sulfite in this
solution was determined by iodine method at the period of time as in

4.1.1. The results of these determinations are shown in Table 6.

Table 6. Degradation rate of sulfite din 2% glycerol in 0.05 N NaOH

Absorbing reagent ~| Time, days So fougd % Loss
(ug/em”)
2% glycerol in 0.05 N NaOL 0 30.2 -
1 29.8 1.3
2 29.4 2.6

From Table 5 and 6, the instabllity of sulfite solution
decreases in the 2% glycerol im 0.05 N sodium hydroxide solution.
Because of the good absorétion efficiency and the increase of sulfite
stabilization, this absorbing reagent is promising’ for sulfur dioxide
sampling. However, this absorbing reagent has a tendency to froth and
foam, cérresponding to, its lowered. surface tension. .Therefore low

sampling rates mist be used.
4.1.3  Buffered formaldehyde “solution

Dasgupta et al (46) reported that tﬁe buffered formal-
dehyde solution pH 4-5, which stabilized sulfur dioxide as hydroxymethane-
sulfonic acid, provided the absorption efficiency for sulfur dioxide
nearly 100% at the flow rate of gas as 0.4 liter/minute and the degrad-
ation rate was no more than 17%/30 days for the sample stored at 25%.

In this study the degradation rate of hydroxymethanesulfonic acid in

buffered formaldehyde solution (pH 4.3) was determined by iodine method
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as shown in Table 7.

Table 7. Degradation rate of hydroxymethanesulfonic acid in buffered

formaldehyde solution.

) . S0, found o
Absorbing reagent Time, Days (pg/cma) %Z Loss
Buffered formaldehyde solu- 0 30.2 -
tion 1 30.1 : 0.4
2 29.9 0.8
10 29.8 1.2
15 29.7 1.5
30 29.6 2.0

For Table 7 and experiment ) of Dusgupta et al., the
buffered formaldehyde is the efficient abserbing reagent for sulfur

dioxide and it formsg a stable compound with sulfur /dioxide.

4.2 Analysis method

The methods| selected for determination of sulfite in this study

are

4,2,1" "Todine method

Iodine method has been a well-known method to determine
sulfite compound because of its high efficience and simplicity, 1In
this study, the sulfite in three absorbing reagents was determined by
iodine method. The results of this study are shown in Table 8, 9, 10

and Figure 9.
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Table 8. The determination of sulfur dioxide by Iodine method using

-0.1 N NaDH as absorbent.

Standard Sulfite Standard SO Sgod:::nd> ;E:::t a
concentration (ug/em3) titration d:viation * Error
(vg/em3) (ug/cm3)
11.32 5.75 (1) 5.36 |5.05%0.20f 12.1
(2) 4.94
(3) 4.86
9,12 4,63 (1) 4.72 | 4.06%0.44f 12.3
(2) 3.54
(3) 3.92
8.21 4,17 (1) 3.59 |3.36%0.21] 19.5
(2) 3.04
(3) 3.44
6.91 ST (1) 3.21 |2.96%0.18] 15.7
(2) 2.72
(3) 2.94
5.71 2.90 (1) 1.98 |2.18%0.18| 24.7
(2) 2445
(3) 2.12
4,92 2450 (I 500 1 1.32%0. 12| 47.2
(2) 1.27
(3) 1.19
8 3Error = standard S0, ~mean x100

standard So2
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Table 9. The determination of sulfur dioxide by Iodine method usin

2% glycerol in 0.05 N NaOH as absorbent.

S0, found | mean *
Standard sulfite Standard SO {6dine
concentration 3 ; .
(ug/cm3) (vg/cm?) titration | mean %
(Ug/cm3)

deviation

10.16 5,16 (1) 5.06 | 5.55 £0.31 -7.6

: ¢2)..5.66
(3)"5:94 |
8.98 4,56 (1) 3.86 | 4.23 fo.25] 7.2
(2) 4.39
(3) 4.44
7.52 3.82 (1) 3.40 | 3.34 o.17 12.5
(2) 3.1
(3) 3.52
5.53 781 (1) 2.56 | 2.49 t0.18 j1.5
(2)u2iine
(3) 2.70
4.88 2.48 (1) 2.08 2.06%.10 | 17.6
(2) 01189
(3) 2.16
3768 1.87 () 1a590 | 1ys54tou1r | 17.6
(2) 1.38
(3) 1.66 |
2.93' 1.49 (1) 1.05 | 0.90%0.11 | 40.0
(2) 0.91

(3) 0.74

a )
sE = -mean x100
rroxr standard SO2

standard 502
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Table 10. The determination of sulfur dioxide by Iodine method using

buffered formaldehyde solution as absorbent.

Standard sulfite
concentration

(ug/em3)

Standard SO

| (uglem )

S0, found

iodine
titration

(ug/cm3)

mean

mean
deviation

% Error

9.57

7.30

5.87

4.64

4,02

3.'e8

4.86

3474

2498

2.36

2.04

1.87

(1)

4,65

(2) 4.20

(3)
(1)
(2)
€))
1)
(2)
(3)
(1)
(2)
(3)
(1)
(2)
(3)
()
(2)
(3)

4.31
3.30
3.44
3.04
2.87
2.52
2.65
2.15
1.82
1.95
1.76
1 .54
1.45
1220
0.93

0.78

4.39%0.18

3.26 ¥p.15

2.68 Y0.13

1.97 *o.12

1.58 20,12

0.970%0.15

9.7

12.1

10.1

16.4

22.5

48.1

* @ sError = 8tandard 50,-mean x 100

standard SO,
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The ‘error (%) for determination of sulfur dioxide i; 2%
glycerol in 0.05 N NaOH is lower than the other absorb;nts but the
deviations in using buffered formaldehyde is lower than the other absor-
bents. Thus in iodine method, buffered formaldehyde solution or 2%
glycerol in 0,05 N NaOH should be used as absorbents. In highe; con-
centration of sulfur dioxide, the errors are lower than the lower con-
centration.

The detection limits fer sulfur dioxide in 0.1 N NaOH,

2% glycero? in 0.05 N NaOH and buffered formaldehyde solution are 3.0,

1.8 and 2.0 ug’cm3respectively. Pecause of high error tiration, the
detection limits for sulfuf dioxide found are too high, thus a large volume
of air is required. However, the precision of these three analysis methods
are not satisfied for determination of sulfur dioxide at low range
concentration. This method should 'be used to determine sulfur dioxide

in areas which there are rather high concentration of sulfur dioxide.

4.2.2 Alkalimetric method

This method is simplicity, low cost and the chemicals
can be bought easily. Alkalimetric method was used for determining
sulfite compound biit never be used for determination of) sulfur dioxide
in air. Thus in this study, the modification of this method was
attempted. Methyl orange diundicator in glycerol or formaldehyde gives
yellow color as the sulfite does so it interferes the titration of the
sulfite. Therefore, the_absorbing reagent that used in this method was
0.1 N sodium hydroxide solution, The results of the determination of
sulfur dioxide by this method is shown in Table 1ll.

From Table 11, the error were as high as 11 to 40%Z. The
detection limit of this mgthod for determination of sulfur dioxide was

75 ug/cm3 S0,. It is still very high concentration so this method is



not satisfied to determine sulfur dioxide in ambient air.

Table 11.
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The determination of sulfur dioxide by Alkalimetric method

Standard sulfite
concentration

(ug/cm3)

Standard SO
(ng/cm3)

s0. found

acid %itration '

(ug/cm3)

¥
mean =

mean
deviation

a

% Erroxy

271.29

229.95

209.28

188.60

158.09

146,86

138.40

137.8

116 .8

1063

95.8

80.3

74,6

70.3

(1) 117.0
(2)'112.4
(3) 1il.1
(1) 103.7
(2) 102.8
3)
(1)
(2)
(3)

(1) 77.4

99.4
88.5

83.1

(2)
(3)
(1) 67.9
(2)
(3)
)
(2) '51.3

66.5

56,44

3)
(1)
(2)
(3)

55.2
44.2
41.7

40.9

113.5%2.3

L]

102.0%2.0

85.4%3.1

74.3% 2.1

67.6 Yo0.7

543 12,0

42’3 t103

11.2

12.7

10.9

12.9

i5.8

27.2

40.0

2 & Error =

standard SOz

standard 50,-mean x100
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4.2.3 Aniline method

Aniline, the simplest aromatic amine, is easy to find
locally and is cheaper than pararosaniline. Aniline reacts with formal-
dehyde and sulfite to give a new compound{ 57} which gives a spectrum
in ultraviolet region. The 0.1 N sodium hydroxide absorbing reagent
was not used in this method because the sulfite in this solution was
very unstable as shown in Table 5.

4,2,.3.1 Using 2% glycerol in 0.05 N NaOH

The'propertionality of sulfur dioxide concentration
and absorbance was studied. /As seen from Figure 10 and Appendix 1, two
linear curves were obtaimed, one was concentration of 6.30 ug/cm3 and
0.75 ug/cmB, the other was between 1.25-0 ug/cma. The slope of the
lower concentration raﬁge‘was more than of higher concentration range.
However it can be concluided that the absorbance is dependent directly
on concentration of sulfur dioxide.

Reprodicibility was studied as shown in Table 12,

Table 12, Reproducibility of aniline method using 2% glycerol in 0.05

N NaOH as.-absorbent.

No. Absorbance, 242 'nm.
M 0.097
2 0.080
3 0.101
: 3
80, used was 3.0 pg/cm

2

From Table 12, the reproducibility is *0.008

{mean deviation) and £0.024 (at 95% confidence level)
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4.2.3.2 Using buffered formaldehyde solution
The proportionality of sulfur dioxide concentra-
tion and absorbance was studied. As seen from Figure 11 and Appendix 2,
the curves are linear in the range of 0.25-1.62 ug/cm; and the range
1.70-6,12 ug/cm3. Below 0.25 ug/cm3 the absorbances of the solutions
were nearly the same. Thus the detection limit for this linear curve

is 0.25 ug/cm3 502

Reproducibility was studied as shown in Table 13.

Table 13. Reproducibility of aniline method using buffered formaldehyde

solution assabsorbent.

Absorbance, 242 nm
No.
1.0 yg/cmd 50, 3.0 ug/cm3 50,
a b
1 0.032 0.150
2 0.042 0.139
3 0.032 0.142
4 0.045 0.137
5 0.039 0.152
6 0.040 0.145
7 0.030 | ' 0.130

aReproducibility: +0.006 (standard deviation)

: +0.006 (at 95% confidence level)

bReproducibility: +0.008 (standard deviation)

. +0.008 (at 95% confidence level)

From Table 13, The relative standard deviation is

16% at 1 ug/cm3 802 and 5.6% at 3.0 ug/cm3 502.
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By aniline method, the use of 2% glycerol in 0.05
N NaOll as absorbent provided the detection limit for sulfur dioxide
and the deviation higher than that from the buffered formaldehyde
solution. Thus, buffered formaldehyde solution was used as absorbent

for the determination of sulfur dloxlde in air.

The aniline method gives higher sensitivity and
precision than the titration method £0 in this study, the aniline method

i{s used for determinatiom of sulfur dioxide dn air.

4.2.4 Modified andline method

In thisfmethod, sulfur dioxide is absorbed with the
buffered formaldehyde, solution to form hydroxymethanesulfonic acid.
Hydroxymethanesulfonic jacid ds stable and oxidized at low rate. Sulfite,
liberated from this compound by adding base, is determined by aniline

method.

4,2.4.1 Reactions

H,O
S0 + HCHO ?;=5 OHCH SO H
2 2573
formaldehyde hydroxymethanesulfonic acid

- 2-
OHCHZSO3H + 200 »_~'SO3 4 HCHO f ZHZO

F L oan2e -
Lok + 05 4. HoHO 2 (OM-CH 50 + 1650

anilinium'ion aniline methyl
sulfonate salt

4,2,4,2 Spectra

Aniline methyl sulfonate gave spectrum in ultra-
violet region so the spectrum of the mixture solution was run in range
190-320 nm. for examining any interference of the spectrum, the spectra
of reagents used were also recorded as illustrated in Figure 12, The

maximum absorption peak (Amax) of the product of the mixture solution
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showed at 242 nm and A o, Of reagents showed at other wavelengths
(Table 14), this meant that no maximum absorption peaks of reagents
interfered the maximum absorption peak of the product. Since the con-
centration of aniline in this solution was about 20 times higher than
that of sulfur dioxide, consequently, it was about 20 times highetr than
the product, the absorption peak of aniline is buffered formaldehyde

(A = 224) would raise up the base line of the spectrum of the product

max
t

if water was used for reference (see Figure 13). Therefore, a reagent
blank had to be used for reference in this method.
AbSorption spectrum of the product at various pH

"was also studied as shown dn/Figure 14 and Table 15.



Table 14 A nax of reagents and the product

Aniline methyl sSulfonate

Reagents Amax’ nm
Aniline 252
Formaldehyde 202
Hydrochloric acid 197
Phosploric acid 197
Potassium hydt¥ogen phthalate 224
Sodium hydroxide 204
Sulfamic acid -202 -
Aniline in‘bulfered formaldehyde 224
242

71
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Table 15. Anax of aniline methyl sulfonate at various pH

pH A max
1.40 242
1.63 24;
1.98 242
24353 238
3719 238
1 4% 236

From Figure 14 and Table 15, these spectra showed
a small hysochromic shift with pH. The sharp peak with an maximum
absorbance at 242 nm at the lower pH value (pH 1.40) shifted to 236 nm
at higher pH value (pH = 7.14),

At 238 nm, the peak of»the product was difficult

to separate from the reagent blank. Thus, the product was measured at

242 nm.

Optimum_ acidity for the maximum absorbance of the
product at 242 nm'was studied in detail by adding sodium hydroxide solu-
tion because sulfite in this method was liberated by sodium hydroxide

solution. The results are illustrated in Figure 15 and Table 16.
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Table 16 pH of the solution after adding various amount of the base

S04 used Sodium hydroxide added u Absorbance
ug/cm3 m mole P (242 pm)
1.5 1.35 1.18 0.004
2.25 1.40 0.019
3.60 1.65 0.045
4.36 1.78 0.058
4.50 1.98 0.061
4,95 2.53 0.053
5.40 3.19 0.044
5:85 5.42 0.021
6,07 7.14 0.000
6.75 11.06 |  0.000

1.0 3:60 1.64 0.033
4,36 1.72 0.039
4.45 1.86 0.040
4.50 l.éO 0.041
4,72 2.15 0.040
4,82 2,35 0.035
4,95 2.49 0.035
5,40 3.51 0.030
5.62 4.78 0.021

This indicated that pH was a critical factor in the
analysis. The maximum absorbance reached with 4.36-4.72 m moles of
sodium hydroxide leading to a final pH of about 1.7-2.2. Thus, in the

present study, the pH of solution was controlled at 1.7-2.2 that 1 cm3
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of 4.5 M NaOH (4.5 m mole NaOH) was added to the solution for liberating

sulfur dioxide from the absorbing reagent.

4.2.4.3 Concentratoin of aniline solution

Aniline is a significant reagent in formation of
the product so the amount of aniline is important. From the reactions
for formatfion of aniline methyl sulfonate, 1 mole anilinium hydtrochlo-
ridé equivalents to 1 mole sulfur dioxide that is 1.56 x 10-6 mole of
aniline equivalents to 2 ug/cm3 sulfur dioxide., In this-study, concen-
tration of sulfur dioxide range 0-7 ug/cm3 were gtudied, thus aniline
must higher than 5.46 x 10“6 moles: The 1.02 x 10“5 mole aniline was

used for this study, JFor higher concentration of 802, the amount of
aniline used must be in€rcased.
4.2.4.4 Time
The lifetlme of the product in the solution was
studied by measuring the absorbance at A . 242 nm of the mixture solu-

tion after standing between 0-50 minutes, The results are shown in

Appendix 3 and Figure 16.

H—— 302 0. 40 pﬂ,/cm3
—e- .50, 0,52 Hn/om’
0. 061 e soé 1.36 Ps/cm3
203 ,//nk“*f—’4\\\ygﬁ_~Aﬁ‘
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n.n21 ¢ O“HW1\\“V“’£\\\Q
0.01- k\*///}\‘H*—An‘\\\*”"‘\\*:::::::::::3
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Figure 16 Absorbance of the compound vs time
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From Figure 16, the maximum absorbance reached in
10-20 minutes. Thus, the optimum time to determine the product is in

10-20 minutes.

4.2.4.5 Interference

Sipnificant interferences of sulfur dioxide deter-

mination are heavy metals and oxides of nitrogen.
4,2,4,5.1 Heavy metals [Cu (1I1), Pb (II), Mn (II)]
The effeects of Cu (II), Pb (II) and Mn (II),

all of which were known to catalyze the aerobic oxidation of S (IV)
specles, were investipated., Copper (II) nitrate, Lead (II) nitrate and
Manganese (II) nitrate were used as interferences. Effects of inter-
ferences of heavy metals on the absorption of aniline methyl sulfonate

at 242 om (A__ ) are shown in/Table 17,718 and 19.

Table 17 Effect of Copper (II) on the absorption of aniline methyl

sulfonate at 242 nm.

Copper (IL), ug Absorbance
0 0.052
1 0.052
5 0.051
g 0.050
10 0.048
11 0.041
15 0.030

502 used was 1.6 ug/cm3
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Table 18 Effect of Lead (I1) on the absorption of aniline methyl

sulfonate at 242 mm.

Lead (II), ug | Absorbance
0 0.052
1 0.051
3 0.053
10 0.054
11 0.042
12 0.030
15 0.027

502 used was /1.6 ug/cm3

Table 19 Effect of Manganese (IT) on the absorption of aniline methyl

sulfonate at 242 nm.

‘Manganese /(II); ug Absorbance
0 0.052
1 ‘ 0.053
' 2. ' 0.051
3 0.046
4 0.035
5 0.028

502 used was 1.6 ug/cm3

From Table 17, 18 and 19, no significant inter-
ferences were found when the concentration of copper (II) and lead (Ii)

were less than 10 ,g, but for manganese (II) when the concentration was
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higher than 2 ug,it interfered significantly.

4.2.4.5.2 Oxides of nitrogen

Oxidgs of nitrogen are significant inter-
ferences as shown in Table 10, Standard sodium nitrite (NaNOz) was used
for examination of this effett. The Effect of nitrogen oxides on sulfur
 dioxide determination by the modified aniline method was eliminated by

adding sulfamic acid (46,63)

The effieciency of sulfamic acid in eliminating

nitrogen oxides is also shown.in Table 20 and Fipure 17.

Table 20 Efficiency of sulfamic acid in eliminating nitrogen oxides

NOZ’ ug/cm3 Sulfamic acidy Absorbance,
m mole 242 nm
0 0.00 0.060
5 6,00 0.109
10 0.00 0.285
o 0.06 0.056
0  0.09 " 0.045
0 0.12 0.032
5 0.06 0.057
10 0.06 0.05§
e 0.06 0.078
15 0.06 0.143
' 20 0.06 0.306

50, used was 1.4 ug/cm3
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From Table 20 and Figure 17, sulfamic acid
0.06 m mole can be used to eliminate 0.0]1 m mole NO2 (10 ug/cm3 NOZ)..
Sulfamic acid decomposes nitrite, releasing nitrogen gas. Im higher
concentration of nitrogen oxides, sulfamic.écid must be used more.
However, excess sulfamic acid reduced the absorption at 242 nm.
According to Pate et al(63), the oxidation of sulfamic acid may be
occured. This oxidation product of sulfamic acid would decrease the

aniline methyl sulfonate.

4.3 Determination of sulfur/dioxide in inert gas and ambient air

Determination of sulfur dioxide in dinexrt pas and ambient air
were attempted by both the modified aniline method and the pararosani-
line method.

The accuracy of the modified aniline method for determination
of sulfur dioxide was studied by using standard sulfur dioxide gas in
inert air (oxygen free nitrogen) and the results/are shown in Table 21.

From Table 21, the concentration of sulfur dioxide found by
pararosaniline method-was 3% negative deviation.from the conéantration
of standard sulfur,dioxide but by modified aniline method it was 5%
positive deviation. Thus accuracy of pararasaniline is better than this
method. /Howewery this) modified janiline methodscould, provide better
accuracy if the high sensitivity of the instrument was used and the
skillful technician petformed it. The determination of sulfur dioxide
~in inert gas at very lqw concentration could not be performed because of

the limit of the Dynacalibrator.



Table 21 Determination of sulfur dioxide in inert gas

Concentration of SO, found, ug/m3 (ppm)

Time of Relative Deviation (%)
No. | samplin Volume of air sampled -
e ( P . g) at STP (liter) TR cal it dto Pararosaniline | Modified | Pararosaniline | Modified
minutes YRAGE S8 F method method method method
612.56 596.92 645.80
1 120 63.31 d.284) (0.228) (0.247) -2.5 +5.4
280.10 270.84 293.76
2 240 126.62 ©. 107 ¢0.103) (0.112) -3.3 +4.9
206.81 200.31 215,97
3 240 126.62 (0. 0795 (0.076) (0.082) -3.1 +4.4
average ~3.0 +4.9

3Flow rate 0.4 liter/minute

<8
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Determination of sulfur dioxidé in amtient air are showm in
Table 22.

From Table 22, pararosaniline method can be used to determina-
tion sulfur dioxide in ambient air from 5.65 ug/ m3 but the modified
aniline method can be determined from 24.56 ug/ m3. Since the lower
concentration provides absorbance out of the limit of the method, "thus
this method is less sensitive than pararosaniline method.

Comparison modified mothod with pararosaniline method. It is
found that

1. There is congsdstent trend for modified method to yield values
slightly higher than pararcoganiline method with the relative deviation
8%.

2. The modified aniline methed leads to faster development of
‘product, maximum tensity is reached in about 10 minutes and no signifi-
cant change occurs until 15 minates, JIn contrast the pararosaniline
method reaches maximum color intensity in about 30 minutes, continues
undiminished to about 60 minutes.

3. Cost of the chemicals which are difference in these two

method are shown as follows.

Pararosaniline method
Mercuric_chloride 1,700 baht/500 grams
Pararosaniline hydrochloride 240 baht/gram

Potassium chloride 245 baht/kilogram

Modified aniline method
Aniline solution 550 baht/liter
Potassium hydrogen phthalate 440 baht/250 grams’

Sodium hydroxide 170 baht/kilogram
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Table 22 Determination of sulfur dioxide in ambient air at Mae Moh

Basin
Concentration of 802
Volume of air found, pg/m3
Location Date sampled at
STP Pararosaniline?® | Modified
(liter) method method
6-1-86 419.8 n n
Ban Hua Fai 12-1-86 398.6 8,57 n
11-2-86 400.6 n n
6=1-86 408,1 n n
Pump house at ‘
power plant 12-1-86 388.9 5.65 n
units 4-7
11-2-86 382.9 11.56 n
6-1-86 425.7 n n
0ld power plant | 15 ;_gg 422.0 207.04 219.42
housing
11-2-86 411.2 n n
6=1-86 416.3 n n
Huai Khing dam 12-1-86 407.7 19.81 24.56
11-2-86 374.0 5.40 n

n non-detectable

aSource from Electricity Generating Authority of Thailand
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In preparation reagents in one experiment, pararosaniline
method is about 60 baht higher than modified method.

This modified aniline method appears to be less sensitive than
pararosaniline, but this method is also specific fﬁr sulfur dioxide,
Thus, this method can be used to determine sulfur dioxide in the area

of high sulfur dioxide concentration because it's low cost and the

chemicals can be find locally.

Coucentrations of 502 in the range of 25 to 900 ug/m3
can be measured with the prescribed absorbing solution volume
and sample flow rates. / Concentrations below 25 ug;/m3 can be
measured by sampling larngsr volumes of air, but if this is done,

the absorption effigiency of the collection system must be checked.
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