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ABSTRACT

Ammonia was detected in the Great Sao Paulo region at levels that

cannot be ﬁeglected, The Method of analysis used for getting

sulfur dioxide data in this~region;'in the hydrogen peroxide

method, which is utilized in many countries. !

Considering that ammonia is, an interference in this method, iF

was decided to introduce the. ammonia correction in the hydrogén
peroxide method as suggested by the World Health Organization.

This procedure was used for analysing the 24 hour samples collected
in the CGreat Sao Paulo Region Network, composed of 14 sampling
sites, For each sample, the concentration of sulfur dioxide is
presented with and without the ammonia interference correction.
Those pair of values were generated during one year, daily for

each station, and they were used to do a statistical analysis
and it was possible to observe an increase in the sulfur dioxide

concentration caused by the ammonia correction,

This increase is variable and is characteristic of each sampling .
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1. INTRODUCTION o
1.1 Background
The hydrogen peroxide method for the determination of sulfur
dioxide in the atmosphere is still used in the Sao Paulo
state Network. This network is composed of 40 sampling sites.
A1l over thé world this method for measuring sulfur dioxide is
intensively used as can be observed on table I,
This table shows the methodology used in 26 countries or areas
that are involved in the Global Environment Monitoring System.
GEMS-AIR Network. Although this.network is only a small part
of the totality of the sampling sites operating all over the
world, it shows the importance of the method.
Table T ) . ’ : ’ 3
Methodoly used in 26 countries that constitute the GEMS-AIR
network
1DTICD " NMUMRFR OF STTES
Acidimetric 53
Amperometric 23
Pararosaniline ' 15
Condumetric : 11
Gas Chromatographic . 02
Flame Photometric , 01
The Aforesaid World Health Organization (WHO) freport (1)
demonstrates that S0, is an air pollution problem in several
countries based on data gathered by using the H,0, method,
Several countries are developing countries and we can point out
some reasons “for the utilization of the method: low cost
analysis, low initial investment for equipment and very limited
operator skills.
On the other hand Pararosaniline method is indicated as the WHO
Comparison Method (2) mainly because its specificity for 50,
This method, however, presents some dificulties: cost of
analysis 1s higher, the initial investment in equipment is high
4
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and a well trained technician is required. The sample presents

some stability problems (3,4,5), resulting in the requivement
1 -

of special equipments for sampling and additicnal devices for
transport and storage of the samples at low -temperature,

increasing the operational cost.

When considering the usc of the hydrogen peroxide method we
"have to teke into account its lack of specificity. After

sampling, net acidity is measured and then any acid or alkalire

.

gas or vapor can interfere., In ordinary urban air; -thesc intevie

rences are present at concentrations that don't constitute a

very important problem, but in industrial areas where we cen

B e S DR TSP U1 W [ EEST L I St e e

find specific sources near the sampling site, these interfercnces
I 9

may constitute a serious problem.

1.2 Objective

CETESB made a study on two methods for maasuring SOZ,

nararosaniline method and hvdrogen peroxide method, by teking
samples simultaneously on the field using the two methods (6).
The data shows that SO, concentrations when measured with the

2
Purvuiusaniline method are predominantly higher thar 802

concentrations measured by the H,0, method. This fact suggested
. (360

272
that the main interference in H202 method should be an alkaline

gas or vapor (solids like CaO are removed on the pre~filter).

Ammonia was thought to be the main interference. Then Chis

possibility was studied (7) and the NH, levels found in all sites

. 3
in the Sao Paulo Metropolitan Area could not be neglectad.

The present study is an atteumpt to demong trate -the negative
interference of NH3 on 802 measurements when using the “207

method in the Sao Paulo Matropolitan Area.

METHODOLOGY

2.1 Samplfng and Chemical Analysis
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The filter holdr contains a clean filter
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paper to remove the

particulates from the airstream. The air is aspirated through the

hukhlor at a flow vrate of 92 litera/minute for a
Sulfur dioxide in the air sample is absorbed in
peroxide reagent adjusted to pH 4.5. The stable

sulfuric acid formed in the process is.titrated

24 hour-period,
the hydrogen
and non volatile

with standard

sodium tetraborate solution, 0.004 N and the end point (pH 4.5)

is detected with a mixed indicator.

The non- corrected concentration of 802 in the air 1is given by

SN = 32,000 x Nxwv Bq. I
vV x 0,9
Where - SN'= concentration of SOZ’ ug/m3 *runrcdrrectéd_for
NH3 concentration

N = normality of sodium tetraborate (0.004 N)

v = volume used in titration (ml)
. 3

V = volume of air sampled (m")

0,9

i

factor
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The volume of iiquid in the sample solution is completed to

100 ml before adding indicator and titrating and 10 ml is saved
for the determination of dissolved ﬁHB. The concentration of
NH3 in the absorbing solution is then determined by adding 1 ml
of Nessler's reagent to 10 ml of the solution and measuring

the color intensity in a spectrophotometer at 440 nm wavelenght

After correcting this measurement for the blank reading,‘the

‘concentration of NH. per 1 ml is read from a calibration

) 3
graph., The concentration of NH, is given by

_ ¢ x 100
f | CNH3 (ug/ma) ; Eq. II

concentration of NH3 per 1 ml of sample (ug/ml)

Where cC =
V = volume of. air sampled (m") x

100 = factor : : .
The corrected concentration of SO2 is given by the following
formula

Corrected SO (ug/m3) = SN + 1,88 C

2 NH3
Sy =non-corrected 802 concentration Eq. I
CNH3 = NH3 concentration Eq. II
1,88 = stoichiometric factor

Data analysis

The two SO, data series, corrected and non-corrected for NH3

2
interference, are paired samples becauseone SO2 corrected

_concentration is related to one S0, non-corrected concentration

only.

The difference (di) for each pair of S0, values was calculated

resulting in a sample of n differences,

In order to test the hypothesis that there is no difference
between the two series we worked with an equivalent hypothesis

that the difference average is equal to zero.
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"As an alternative hypothesis it was tested if the NH3 corrected
series is composed of higher values when compared with the

non-corrected geries, or in other words if the differences

average is greater than zero.

Then HO = 0

Hl : 0

When working with the differences di the problem was reduced to
the test of only'one average and the test was perfomed by
compariﬁg the experimental student t with the critical value
obtained as a function afc{ witﬁ n-l degrees of freedom, Then,

it was calculated

" ‘ a" 4
d .
un
L] . 3 - S O 2 T L TP PR -
[TV, u FOULILCUCACLS (L4, Jalp.é averagh

Sd = differences (di) sample standard deviation
d (

1) sample size

DATA DISCUSSION

The data considered in this study was gathered during one year, from
july 1978 to june 1979, at the 14 sampling sites in the Sao Paulo
Metropolitan Area. The network operates on a daily basis and then for

each sampling site a pair of values was generated daily.

The ammonia correction in the H202 method was first made on .june 19,
1978. It was decided to use in this study an one year cycle starting on

July 1, 1978.

The sampling sites and their main characteristics are shown on figure II.

SR.40-040/71
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In the region considered it is difficult to characterize a sampl ing
site hecause Sao Paulo Metropolitan Area is a typical erample af laclk of

of planming, wherc the land use is predominantly mixed.

Table 11

Sampling sitcs characterization according to land use

SAMPLING SITE ) TYPE

Capuava Industrial industrial

Guarulhos industrial

Capuava Residencial industrial/residential
Sao Caetano do Sul ‘industrial /residential
Osasco : _ industrial/residential
Santo André industrial/residential
Tatuape " Commercial ‘
Praga da Republica Commercial

Cempos Eliseds . _ Commercial

Aclimagao . ‘ residential

Cerqueira CesaR  residertial . ol
Moema . residential

Vila Anastacio C ‘residential

Pinheiros residential

With the characterization presented on Table IT we intend to show that
ammonia interference is not a local problem but instesd is generalized
and present at every sampling site at a distinct level.

Appendix shows the data used in this study. The two 802 series,
corrected and non-corvected for NH3, are presented for each sompling
site. The listed. values include montlily averages for the two series
for the entire period and the calculated t paired values.

Table ITT and Figure 11T, summarizes the results.

The two 502 series, corrected and non-corrected for NI, , are always
different and the corrcected values are always higher than the
non-corrected values, indicating that the armonia interference is not

negligible. _ :
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TABLE- 111 .
| CSUMHARY OF 50, DATA SERIES
 SAMPLING SITE n to - Avnkfcﬂs - Dﬁﬁﬁgiﬁzcﬁ
C N

ACLIMAGAO 365 '33{5; 149,70 ' 124,65 2dzL
€. ELISEOS 363 30;43 _ 165,74 .138;&6 20% ,
€. CESAR _ 362 29,07 107,60 88,07 227
MOEHA 363 18,87 95,05 76,05 252
P. REPUBLICA 361 34,21 132,54 111,12 197
TATUAPL 357 _32,49 143,68 1i9,41 207
‘v. ANASTACIO 363 33,25 108,22 . 91,38 187
CAfUAVAolES. 362 58,37 165,35 152,92 87
CAYUAVA IRD. 328 10,18 164,07 157,57 197
GUARULNOS . 365 :.’»3,01.- _ 147,-63 132,25 127
OSASCO 361 36,37 98,16 .. B1,47 202 
s. ¢. DO SUL 362 6,91 ‘13;,56 115,50 149
5. ARDRE \360 32,38 . 119,35 104,14 15%
PINBEIROS 363 30,30 59,91 27%

76,19

n, =
to =
C =

-4
5

Sample Size

Caleulated t pajved statistic

Annual corrected average

Anual noun corvected average
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It was determined the percent difference between the two series., It

was possible to observe that the increase in the SO, concentration

when the NH3

characteristic of each sampling-site. The average percent increase

2
interference correction is made is variable and

due to ammonia interference correction is about 19%, when the whole.

Sao Paulo Metropolitan Area is considered.

CONCLUS TONS

This study shows that there is a 19% increase on the SO, comncentrations

when the NHq

can not be neglected,

2
interference is corrccted and therefore this interference

Due to this fact the hydrogen peroxide method with NH, interference

3
correction is .definetely in use for the determination of the §02

concentration in the Sao Paulo Metropolitan Area.

t

This Study intended to show the importance of the characterization
of the sampling sites becausé the interferences behavior can

depending on the sampling site. Llhererore it is important tnat wnen
the H,0

272
knowledge of

method for measuring SO, is used one should have the

2
the extent of interferences on the method in the areas

to be studied.
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