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jon Hazards from Brick Kilns

" Various types of brick kilns were investigated for stack emissions. Dust and hydrocarbons were identified
" gschiefpoliutants. Particle sizeanalysis of dust emitted from movable chimney kiln and its impact on ambient
" qir quality were also studied. Based on these studies, recomm endations have been drawn on their compara-
" ive pollution hazard and need for optimization of operational parameters to improve their thermal
perfarmance and reduce pollution emission.

TABLE 1
POLLUTION EMISSION FROM DIFFERENT TYPE
OF BRICK KILNS

Parameter Bull's Trench Kiin High
Draught Kiln
Movable Flxed
Chimney Chimney
Stack height, m 12-15 28 12
Flue gas temp, °C 80-220 70-150 70-100
Flue gas velocity
(Average), m/s 2.95 3.41 6.30
Dust (Av), mg/Nm® 1675 405 365
S02(Av), mg/Nm’ 2.33 1.91 4.64
HzS (Av), mg/Nm® 0.72 0.08 0.06
NOx (Av), mg/Nm® 212 0.67 1.29
CeHa (AV), mg/Nm® 124 135 279
CO: (AV), % 2.6-6.8 1.6-4.8 1.0-2.8
CO(AV), % 0.3-0.4 0.2-0.25 0.1-0.15

Model APM 610) was used lor stack monitoring studics. Flue
gas velocity and temperature were measured with the help of
difterential manometer and Toshniwal thermocouple and py-
rometer respectively. 10 to 20 samplings were done for meas-
urement of cach pollutant. Particle size distribution of dus
(Table 2) was studied with the help of Anderson cascade
impactor. The aspiration was donc isokinetically for cach
pollutant. The coal used in these kilns was slack coal obtained
from Bihar mines. A few of the coal samples were analysed
for their proximate and ultimate composition (Table 3).

Ambient Alr Quality
Ambientair quality was measured in the vicinity of brick kilus
to study the impact ol stack emission on ground level concen-
tration. High volume air samplerg (Envirotech Model APM
oo ey e e
PARTICLE SIZE DISTRIBUTION OF DUST FROM
BULL'S TRENCHKILN
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Porcontage Distributlon (Cummulative)

Slze, ym
Less than 0.5 8.5
1.0 17.8
2.0 25.7
5.0 30.7
10.0 34.0
More than 10.0 s 66.6
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'OF COAL SAMPLES
parameter, Sample
%

. Moisture 4.4 4.7
Ash 30.7 20.4
Volatile 23.6 31.2
matter

~ Fixed carbon 41.3 43.7
Carbon 52.23 59.83
Hydrogen . 382 4.44
Sulphur 0.65 0.61
Nitrogen 1.20 1.18

measurement of dust and gaseous pollut-
d NOx. Three monitoring stations were set
und level in an area of 3 km aerial radius to
oncentrations of dust and gaseous pollut-

high concentration of dust due to various
ch as fuel charging and loading/unloading
icks. Excessive dust pollution created pri-
perations was recorded at three points on the

%H DISCUSSION

ssion ,tudres on different kilns showed that flue
able chimney kiln contained more than
pended particulate matter (SPM) while in
ns, it was less than 500 mg/Nm”. Though
ory limits laid down for emissions from
uld be inferred that the dust emissions from
ney kilns were much higher than the limits laid
Pollution Control Board (CPCB) for emis-
ype of industry in rural and residential areas.
ten min of charging, black smoke was dis-
10stly consisted of organic volatiles and fine
1y changed to white smoke having mostly
ay particles during later part of the burning

> quantum of gaseous emissions from different
wed that their emission levels were insigni-
le 1), Emission level of hydrocarbons in all

ENT AIR QUALITY AROUND BRICK KILNS

on Distance, Dust, SOz, NOyx,

km L g/Nm® pg/Nm® pg/Nm?
3.0 757 7 21
0.5 887 5 20
0.5 74 7 25

Time Dust
Concentration,
ug/Nm?
09.00 to 12.00 am 2600
03.00 to 06.00 pm 2300
08.00 to 12.00 am 2400

the kilns was high which may be due to the use of bituminous
coal and partial burning of organic volatile matter. However,
large variation in hydrocarbon emissions could be attributed
to variation in volatile matter content of coal as well as partjal
replacement of coal with fire-wood and other cellulosic
wastes. Particle size distribution of dust collected from the
flue gas showed that more than 66 per cent of particles were
above 10 pm in size while 32 per cent were in respirable range
and 8.5 per cent were below 0.5 pm (Table 2).

Proximate and Ultimate analyses of two coal samples showed
them to be low grade steam coal with high ash content (30-32
per cent). Fixed carbon content was only 40-45 per cent. High
amount of smoke and dust emitted from movable chimney
type Bull’s trench kiln may be due to high ash and volatile
matter content of coal and incomplete combustion of coal-as
a result of poor kiln design and low chimney height. Use of
high stack (28-30 m) in fixed chimney Bull’s trench kiln
coupled with better thermal efficiency of this kiln and more
complete combustion of coal results in low dust emissions.

As the thermal efficiency of kiln is further improved in high
draught kiln, the level of dust emission is reduced.

Ground level concentration of dust and gases in the vicinity
of Bull’s trench kilns of moving chimney typc showed that
the ambleut air had about 700- 900 p.g/Nm of dust, 5-7
pg/Nm 2 0f SOz and 20-25 pg/Nm ? of NOx. While the gascous
pollutants were negligibly small in ambientair, dustlevel was
found to be quite high. This could also be due to excessive
dusty conditons created by traffic on road passing through the
kiln area.

Dust concentration on the kiln platform, where operational
activities of the kiln such as loading/unloading of .un-
fired/fired bricks and charging of fuel take place, was much
higher (2400 pg/Nm ). This dust is injurious to occupatlonal
health as major protion of it is in respirable range.

Exposure to such high levels of coal and dust particles without
use of respiration mask etc may cause irritation of skin and
eyes and induce pulmonary diseases such as pneumoconiosis
and silicosis which are caused by inhaling siliceous dust.
Excessively hot conditions on the kiln platform particularly
in summer provide unhealthy conditions for workers. ']Ihe

level of heat exposure ought to be kept to the minimum to.

prevent serious physiological disturbance or injury to work-
ers. In brick Kiln, the thermal load on workers is increased by
the sensitive heat that escapes from the kiln top over the
workplace. Its major components are radiant heat from the top
of the kiln, surrounding hot wind and hot gases escaping fram
the feeding holes during charging operation. It is imperative
that different standards above the limits of simple comfort are
required for such industries as it is not economically feasible
to provide sufficient cooling, of the air to offset comp]etély
the added thermal load.

Brick and tile industry in India is concenirated mostly in
northern plains @nd it remains active during October to Ju je.
During winter months, the hedt radiated from the kiln top
makes the workers thermally more comfortable but duripg
April-June, they are exposed to intolerable thermal discom-
forts. The excessively hot conditions during this period may
cause various heat-induced illnesses such as heat exhaustion,
dehydration, heat cramp and heat stroke apart from occasional




skin burns, To partly'dissipa!c the heat stresses op Workers,
they could be Provided with certain profective dresses ang
shoes. The manya] charging of fue] coyld either be modifjeq
or partially mechanised to guard them against djrect eXposure
to hot flue gases escaping the feeding holes,

CONCLUSIONS

Conventional Byjj’s trench kilns of Movable chimney type
give out excessjve dustand smoke emissions due to theiy poor
thermal efficiency and should, therefore, be Phased out, Fixeq
chimney Bulj’ trench kiln produces Jow dust emission when

Better quality of bituminoys coal with lower ash ang volatile
latter (such as SLy coal) should be provided to the industry
to reduce dust apnd hydrocarbon emissions. Apart from phas-

€Xposure to hot flye gases escaping the feed holes. Protective
aprons/dresses/shoes shou]d be provided to workers to protect
them against excessive heat at thejr work place specially
during summer months, -
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