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FROM THE DESK

As we are aware the previous century was an era of chemical sciences &
technology, which has given enormous consumable goods to the people of India and
enabled food security to the mind boggling growing population in spite of advancements
made in the population control technology. This could have been possible for the
simultaneous growth and developments that was necessary in the manufacture of
chemical pesticides, herbicides and chemical fertilizers. Lately it was also realized that
these chemical products caused simultaneous damage to the biosphere as a result newer
dimensions of environmental related problems became of greater concern worldwide.
Twenty first century is going to be an era of 2nd green revolution and information
technology and the bio - technology is going to be the fulcrum of development for the
nation. Under that there is going to be a drift from chemical fertilizers to bio-fertilizers,
chemical pesticides to bio-pesticides, population control to population stabilization and
the essence of the 2nd green revolution would be to fertilize the land and sterilize the
man.

Occupational and environmental problems due to use of chemical fertilizers is
presented in this cover feature. Necessary control measures to deal with those problems
are also discussed in this article. I hope the industry in particular the fertilizer and
pesticides manufacturing sectors take advantage of the information and practice the
measures suggested there in.

(S.K. SAXENA)
EDITOR -IN- CHIEF




COVER FEATURE

OCCUPATIONAL & ENVIRONMENTAL HEALTH PROBLEMS IN
FERTILIZER PLANTS
Dr R.B.Raidas

Modern industrial processes present many
hazards to the health of the employees.
Toxic dust, fumes, gases, mist, vapors and
physical factors like heat, noise, vibration
and radiations are the few common hazards
those are encountered in industries and the
fertilizer industry is not an exception.

There are about 28 large scale and more than
a hundred small scale fertilizer units in India
and therefore the population exposed to the
risk of variety of health hazards, is quite
large.

Common occupational health problems

encountered in Fertilizer plants can be

categorized as:

1. Poisoning by toxic fume, gases and mists.

2. Dust hazards.

3. Physical hazards due to noise, vibration,
heat and radiations

4. Skin problems due to irritant chemicals

A brief account of the aforementioned
hazards is given in the following paragraphs.
1. POISONING BY TOXIC
CHEMICALS:

A Comprehensive list of toxic agents
observed in the ambient working
environment at different operational sites of
a fertilizer plant is:

- H2SO4 mist - Naphtha fumes/vapors
- CO gas - Methanol Vapor

- CO; gas - Fluorine compounds
- Hj,S gas - HCI

- SO, gas - HF

- SO; - HNO;

- NO, gas

Hazards of Sulphuric acid mist, gaseous
Ammonia, Sulphur dioxide and trioxide are

seen in those fertilizer units, which
primarily produce Urea and Ammonium
sulphate. There is a probability of Carbon
monoxide and dioxide gaseous exposure,
where Coal or Naphtha is used as raw
material in the process of Urea Synthesis.

Gaseous exposures to HS, CO & CO, and
Naphtha vapors are likely where Naphtha
is used as a raw material. Exposure to
Fluorine compounds can occur in those
plants, which are involved in manufacture
of Super phosphate fertilizers using rock
phosphate as a raw material. Exposure to
all those toxic substances usually occur
due to faulty design of the machine or
process and also due to the poor
maintenance of the equipments and lack of
awareness among the workmen. As a
result, toxic substances escape into the
ambient work environment and pose
problems.

The ill effects of these toxic gases and
fumes on the health of workers may be
acute when such chemicals are there in
high concentrations, which usually occur
due to sudden leakages. The ill effects
may be long term resulting in chronic
ailments that normally occur as a
consequence of frequent exposures to
lower levels of those toxic chemicals. The
type and acuity of such an adverse effect
will depend on the chemical nature of
substance, its dose, duration of exposure
and degree of exertion and individual
susceptibility of workmen.

Ammonia, Sulphur dioxide, trioxide and
Sulfuric acid mist are irritant substances.
Based on the contributing factors
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described in the preceding paragraphs, the
effects of these chemicals are variable and
the variation may be from simple irritation
of skin, eyes and respiratory tract to
sensation of choking and even fatality due to
pulmonary edema.

The long term effects of such irritant
substances, particularly, Sulphur dioxide
may be in the form of a symptom complex
characterized by Chronic Naso-pharyngitis,
partial loss of sense of smell and taste,
dispnea on exertion and increased fatigue
from work.

NH; and SO, cause burn injuries of eye
leading to corneal ulceration, opacity, as
well as diminished vision. Cataract
development is also reported in workmen
having long - term exposure to NHj, which
could easily diffuse into the anterior
chamber of the eye - ball and irritate the lens
on the eye. An air borne level of 2000 ppm
of Ammonia or 4000 ppm of sulphur
dioxide has been known to knock down
even those with brief periods of exposure
and result in fatality due to pulmonary
edema. CO and H,S are known chemical
asphyxiants and are highly dangerous for
brief exposures to high concentrations and
the exposed individuals drop down dead like
a hot potato especially in confined space
work. Lower levels of these poisons are also
known to produce symptoms like headache,
nausea, tiredness and dizziness depending
on their air borne concentrations and
duration of exposure. 3500 ppm of CO and
600 ppm of H,S may instantaneously kill
those exposed.

A disease known as Fluorosis occurs due to
exposure of fluorine containing substances.
The classical clinical presentation of the
disease includes mottling of teeth,
spondylosis, bony deformities and anemia.
However the classical symptom of

occupational fluorosis due to exposure to
Rock phosphate dust is bony fractures
occurring after trivial trauma. Repeated
exposures to Naphtha vapors can cause
disorders such as Keratitis, optic neuritis,
toxic anemia, liver and kidney damage.
One thing that is very striking is that the
disorders occurring due to the inhalation
of toxic chemicals could be easily
prevented if we can control the
INHALATION through environmental
measures such as:

= By improving the  general
ventilation system and by
providing local exhaust ventilation
at source so that the prevailing
levels of air borne contaminants
are maintained below the safer
Permissible Levels of Exposure
(PLE).

= Periodic monitoring of existing
levels of toxic chemicals in the
work places so as to judge the
magnitude of health risk as well as
the effectiveness of the ventilation
system installed for. This is a
statutory requirement too as per the
Factory Act as amended in 1986.

= By subjecting the exposed workers
to periodic medical examination
with the objective of identifying
any occupational disease arising
out of such jobs and during the
course of employment. This will
also help in isolating individuals
suffering  from  occupational
diseases.

Section 13 and 14 of the factory act also
stipulates essential provisions to be made
to improve the ventilation system where
the toxic dusts and fumes are generated
during the work processes.
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