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as Well as a diurnal variation.

1. Lntrnducﬁun

'lfhsre are three principal methods for the esti-
ma.#mn of atmospheri partmu}ates after collec-
ti; them on filter papers of various descriptions.
"hese are (i) gravimetric, (#) the optical including
one based on fluorescence measurement and
(iii) the beta absorption method. Apart from the
necessity of separately weighing each filter paper
bef and after sampling and the difficulties
i tely determining the very small
es in the Wenght of the order of 100 pug the
imetric method is not easxly adaptable to
mation which can r
cal measurements (transmittance or reflectance)
of articulates coll gcted n filter tapes. However,
3 been repcate shown that optical measure-

ly correlate with mass
desplte the availability
e exoellent sosth mdex instruments there
for a technique which gives
y correlate with mass, (2)
olour of the deposited
; papers, (3) allows data from
various cities and in different locations to be
pooled for analysis, (4) allows concentration
measurements of atmospheric particulate averaged
over a desired period of time in the universally
accepted umtg, viz., mi rams per cubic metre

A comparatwe study of the common methods for estin
particulate concentrauons of the atmosphtrc

ly be achieved in opti-
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'ABSTRACT. Relative study of the gravimetric, optical and b#ta-absorpnon techmques has been ;
made for the study of atmospheric particulate concentrations. C and Pm'¥ have been usec
sources and it is found that for normal atmospheric dust loads thb C! betas are prefer: €
heavxly dust laden atmospheres the Pm'¥ betas are useful for obtammg reliable results.'

'The results show that the atmosphere around Trombay is loade¢ with dust in excess of ,per "ﬁle o
- limits and that the observed concentration follow a log-normal chstnbutmn and indicate both a seasonal
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Fig. 1. Percentage loss of count-rates of Pm 4" and C!* betas and increase of optical density
of filter papers loaded with different amounts of atmospheric dust

technique as compared to the optical method the
following procedure was adopted.

Air is sucked on a high volyme air sampler
through a millipore 0.8 p No. AA filter paper-
which was predesiccated and weighed. The suction
head (the filter paper with its holder) was always
exposed to the open atmosphere and gemporarlly
shielded from rains during monsoon, with the suc-
tion line running indoors to the pump. For the
same filter paper—in a blank state—(1) the decrease
due to absorption of a given beta source 1s measu-
red and (2) the optical attenuation at 400 nm
wave-length is also determined.

After a given period of time, having noted the
volume of air sampled the filter paper is redesicca-
ted and reweighed. The difference between the
two weighing together with the known area of
dust deposition on the filter paper ywlded the
mass of suspended particulates deposﬁed on the
filter paper in microgram per unit area. After
weighing, the optical density of the loaded filter
paper is again determined in order to estimate
the increase in optical absorbance due to the mass
deposited on the filter paper. Finally the degree
of beta-absorption due to the dust loaded filter
paper is also determined and the percentage de-
crease in the count rate is estimated. For making
the beta-absorption measurements We made use

of two different sources (1) C4 (T : 5700 yr, E=
155KeV) and (2) Pm#? (T3 : 2.6 yr, E= 229KeV)
for both of which the percentage descrease in count
rate is estimated. The results of these experiments
are presented in Fig. 1.

From Fig. 1 it can easily be seen that irrespec-
tive of whatever error one might have made in
weighing—since that remains a common factor-~
the departure from linearity for dust loads below
about 2000 ug/cm? is least pronounced for Cl4so-
urce, indicating thereby that for dust loads less than
about 1000pg/cm? theuse of softer betas of Cl
is preferable to the optical density method as well.
It can also be concluded that the harder betas
of Pml4" are very unreliable when one is dealing
with dust loads less than about 2000 pg/fcm?2.
However, in places where heavy dust loads are
likely to be encountered, such as in factories
or stack effuents, the stronger betas of Pm!47 are
preferable even as compared to the C14 betas.

In view of the above preliminary investigations our
subsequent work is based on the C!* beta absorp-
tion technique for the estimation of the particu-
jate density in the Trombay atmosphere.

3, Instrumentation

In order that the geometry and placement of the
relative positions of the source, the filter paper and
the detector (GM counter No, MX 123) are mounted




PARTICULATE CONCENTRATION G)F ATMOSF}IERE
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TABLE 2

Eight hourly average concentrations (ug/m?) of suspended particalates in the atmosphere at the Modular laboratory site,
BARC, Bombay during 1978

Observed max. concentra-

Monthly mean concentrations Monthly tion during the month

Month/hour of c A v mean of e A \
sampling 0800to  Std. 1600to Std. 0000to Std. the Std.” 0800 to 1600 to 0000 to

1600 hr  dev. 0000 hr dev 0800 hr dev. daily dev. 1600 hr 0000 hr 0800 hr

averages

February 112 104 220 91 132 100 154 107 315 343 306
Mafch 120 129 320 150 98 97 173 157 310 585 253
June 90 62 107 57 66 59 90 60 260 207 195
July 10 27 71 58 31 38 37 49 76 149 113
August 26 33 65 49 37 46 43 45 83 129 136
October 30 34 120 71 21 31 59 67 76 233 70
Six-monthly means 63 81 139 108 62 73 91 95 315 585 306

TABLE 3

Eight hourly average concentration (xg/m3) of suspended partlculates in the atmosphere at the Modular Iaboratory site,
BARC, Bombay during 1979

Observed max. concentra-

Monthly mean concentrations Monthly tion durmg the month

Month/hours of ¢ A~ ' mean
sampling 0800 to Std. 1600to Std. 0000to Std. of the Std. ' 0800 to 1600 to 0000 to

1600 hr  dev. 0000 hr dev. 0800hr dev. daily dev. 1600 hr 0000 hr 0800 hr

averages

January —_ — 187 142 101 120 142 139 — 610 382
February — — 106 91 43 58 74 81 —_ 261 149
March —_ — 76 70 54 99 65 84 — 175 277
April — —_ 89 102 72 55 80 81 —_ 269 159
June - - 73 73 60 62 66 67 - 235 am
July 39 71 69 61 47 57 54 61 201 224 187

Six-monthly means 39 71 102 103 64 78 82 93 201 610 382

T
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this difficulty we continuously pumped in desicca-

r through the space between the detector .

source (as indicated in Fig. 2), so as to

form density of air in the space
and the detector. Since our

s working in an air conditioned room

Systen
there was no necessity of providing against the

density variations due to change in room tem-
peratures. Where large changes of room tempera-
ture do take plage, some arrangement might be
nqu%ls&ry to keep the urce-detector assembly
at a uniform temperature. -

It imy also be mentioned that apart from pro-

‘;vidmg a better statistics, the use of a source of
high activity yielding 1000 to 1500 counts per
se also eliminates or reduces to a very
negl degree the chances of interference by
the natural activity that might get collected on

lter paper along with the inactive particu-

by the above technique
2and 3 as eight hourly
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Fig. 5. Cumylative frequency kqlistribution of the atmospheric
particulate concentrations (averaging period : 8 hr) : -
for the period¥anuary to July 1979 ' e

monthly mean concentrations which reveal both
seasonal and diurnal variations. It ma |
served that the concentrations are hig
the dry pre-monsoon months as
rainy seasons. From Tables 1,

evening hours—when the wind spe
are relatively higher — than during the
day (Zutshi 1970). Here it may be obs
higher concentrations are not al
with higher wind speeds. However
directions are favourable (from s
ling site) relatively high wind speeds lead
concentrations (Zutshi er al. 1978),
tables we have also presented the m
means of the 24-hourly averages as w
observed maximum concentrations duri
eigth hourly periods. o

3,4 and
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distribution, as has been observed for some other
atmospheric pollutants (Zutshi and Mahadevan
1975). 1t is, therefore, possible to obtain the arith-
metic mean, geometric mean and the geometric
standard deviations by plotting the percentage
frequency distribution curve of the observed
concentrations for a given averaging period.
It is also possible, by extrapolation to arrive
at the expected maximum concentration over
the same averaging period. Such values are shown

as Cmax in Figs. 3, 4 and 5.

Since the dust load concentrations are found
to follow a log-normal distribution, it is also
possible (Zutshi and Mahadevan 1975) to trans-
fer the observed eight hourly maximum concentra-
tions to the expected maximum concentrations

over any specific averaging period.

5. Conclusions

The beta absorption technique is found to be
a very convenient and reliable method for study-
ing atmospheric dust load. This technique is readily
adaptable to automation towards which end
this laboratory has made considerable progress.
The results presented here show considerable

dust nuisance in the area surveyed and thatthere
is a marked seasonal and diurnal variation of
the atmospheric dust load.
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