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Fabrication of Metallic Filter Filled with
Activated Alumina Impregnated with Potassium
Permanganate for Removal of SO, in the
Industrial Atmosphere of Manali

A.Mani

Abstract: This venture works depicts the creation of channel for
SO2 expulsion from environmental air and exploratory
examination result from climatic air quality checking efforts in
the Manali (Chennai) modern division. Air quality estimating is
still less experienced the nation over.

Air quality estimation of NOx, SO2, CO and O3 fixations has been
estimated with the assistance of air/gas analyzer with and without
air channel manufacture arrangement in a few areas in
household and mechanical territories. In this examination we
additionally gauge the outflow factors for NOx, molecule number
and molecule mass utilizing estimated traffic volume and
weakening rate.

The emission of SO2 at the Manali area where the Industries
are located is taken for study and the Design & Fabrication of
Metallic filter for measuring of SO2 emission is taken and tested
with the system. Air pollutions in cities are very complex
because of several factors contributing to deterioration of the
air quality in cities. These factors includes a traffic, industrial
residential, natural wind Components, Temperature, moisture
content, solar radiation, chemical transformations , chemical
reactions, dry depositions.

The designed system filter with activated alumina impregnated
with KMNO4 provided a good result of filtration and thereby
traces of SO2 in the outlet of the system
Key words : Sulfur dioxide, Activated alumina Impregnated with
Potassium permanganate, Thermal power plant, chemical ,
fertilizer plant.

I. INTRODUCTION

Air quality checking is required to decide the current
nature of air, assessment of the viability of control program
and to recognize zones needing rebuilding and their
prioritization.

SO2 is a lackluster, exceptionally receptive gas, which is
considered as a significant air poison.

It is for the most part radiated from petroleum derivative
utilization, common volcanic exercises, and modern
procedures. [1]-[6]

S02 is hurtful for vegetation, creature, and human wellbeing.
Individuals with lung sickness, kids, more established
individuals, and the individuals who are progressively
presented to SO2 are at higher danger of the skin and lung
ailments.

Revised Manuscript Received on December 11, 2019.

Dr.A.Mani, Professor, Department Of Civil Engineering, Bharath
Institution Of Higher Education And Research,TamilNadu, India Email:
maniathi57@yahoo.in

Retrieval Number: B124112925419/2019©BEIESP

DOI: 10.35940/ijitee.B1241.12925419 679

The significant wellbeing concerns related with introduction
to high centralizations of SO2 incorporate respiratory
disturbance and brokenness, and furthermore exacerbation of
existing cardiovascular sickness.

SO2 is overwhelmingly caught up in the upper airways.As a
tactile aggravation, it can cause bronchitis and bodily fluid
emission in people. Inhabitants of industrialized locales
experienced with SO2 even at lower focuses (<1 ppm) in the
contaminated surrounding air may encounter a significant
level of bronchitis.

As indicated by the Environmental Protection Agency (EPA)
of the USA, the degree of yearly standard for SO2 is 0.03
ppm. Because of its solvency in water, SO2 is liable for
corrosive downpour arrangement and fermentation of soils.
SO2 diminishes the measure of oxygen in the water causing
the demise of marine species including the two creatures and
plants. Presentation to SO2 can make harms the eyes .mucous
films, the skin and respiratory tracts. Bronchitis, aspiratory
edema, pneumonia , and intense aviation route deterrent are
the most widely recognized clinical discoveries related with
presentation to SO2 [7]-10]

In India, 85% of SO2 outflows originate from the utilization
of sulfur-containing petroleum derivatives (fuel oil and coal).
These emanations are chiefly discharged into the climate by
oil refining (24% of outflows in territory France in 2002),
generation of power (16%) and warming frameworks. The
diesel engine vehicle area is likewise liable for a minor piece
of SO2 outflows[11]-[15]

Il. MATERIALS & METHODS

Fig 1: Manali Tpl, Cpcl & Mfl Industrial Area
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A. ACTIVATED ALUMINA

Actuated alumina is a high-surface-region, exceptionally
permeable type of aluminum oxide. It can adsorb gases and
fluids without changing its structure. It fills in as a desiccant
through adsorption.This product is non-toxic and tasteless,
white powder. Soluble in acid or alkali solution, can react
with water to generate high strength of Aluminium Hydroxide
Gel.

Actuated Alumina Desiccant F200 : Is a very permeable type
of aluminum oxide of high surface zone that adsorbs fluids
and gases with no adjustment in structure. it is white or debris
white in shading and 2-3 mm size Activated alumina won't
relax or break down when inundated in fluids. Initiated
alumina might be recovered to its unique adsorption
proficiency by warming to a temperature between 350-600°F
(177-316°C).

Actuated alumina is an artificially delivered aluminum oxide
in a smooth circular structure with a high squash quality. It is
profoundly permeable and can have a surface territory more
prominent than 300m2/g. It is a great desiccant for fluids and
gases and can accomplish dew indicates from - 40°F - 100°F
relying upon the working conditions and the structure of the
dryer. Initiated Alumina will adsorb all particles somewhat
yet will specially adsorb the atoms with the most elevated
extremity. [16]-20]

AI203 92.7% Si02 0.02% FE203 0.02 % NA20 0.30 %

It is found out first that the helpfulness of this synthetic while
viewing a Survivor Man scene titled as Sonoran Desert. In the
Sonoran Desert scene, it was shown that how blending
Potassium permanganate and glycerin will light a synthetic
fire. Charmed,

B. ACTIVATED ALUMINA IMPREGNATED WITH
POTASSIUM PERMANGANATE

C. FIG 2: Activated Alumina Impregnated With
Potassium Permanganate

The activated Alumina impregnated with potassium
permanganate is a good absorbant of So2. Potassium
permanganate is an inorganic chemical compound and
medication. As a medication it is used for cleaning wounds
and dermatitis.

It has the chemical formula KMnO, and is
a salt consisting of K" and MnO 7, ions. It is a
strong oxidizing agent. It dissolves in water to give intensely
pink or purple solutions, the evaporation of which leaves

D. Properties of Alumina and KMNO4

Particle s1ze mm 24
AL % =80
EMnO, % 6-10

Bulk density gml 0.85-0.9

Surface area /g =250

Pore Volume ml'g =042

Crushng Strength N/ -
(N/Particle) it =30
Prezssure Drop @ 50 fpm 1.0 . of water/ft.
(023 ms): of bad
H2S Capacity gml 0.83-12

I11. RESULTS & DISCUSSION

A. ANSYS MODEL

Steel Drum

Type Paper bag Paper Drum

Beads 23kg/331k 253kg/35Db 150 kg 330 1b

The system consisting of a duct (2) in which a Blower (3) is

fixed at the entry of the duct which allows air to enter through
the entry (1) air inlet and a sediment filter (4) is fitted initially
to filter the sediment particulate matter in the atmospheric air
and then the SO2 filter (5) containing Alumina impregnated
with KMNO4 is fitted next to the sediment filter in the duct
and the air leaving the SO2 filter via Air outlet (6) is
measured for its SO2 concentration and the system uses an
Electric power for running the blower.[21]-[25]

(& CHESTON

A ducted outward fan, particularly when utilized in a
warming, ventilating, and cooling framework a supercharger
on an inside burning motor. A leaf blower (regularly alluded
to as just a blower) is a planting apparatus that moves freshen
up of a spout tomove flotsam and jetsam such leaves and grass
cuttings. Leaf blowers are controlled by electric or fuel
engines. Fuel models have generally been two-stroke motors,

prismatic  purplish-black ~glistening crystals. In this  yet four-stroke motors were as of late acquainted with
compound manganese is in the +7 oxidation state. somewhat address air
contamination concerns.
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Leaf blowers are normally independent handheld units, or
knapsack mounted units with a handheld wand.

SEDIMENT FILTER:

Sediment is any particulate matter that can be transported
by flow and which eventually is deposited as a layer of solid
articles on the bed or bottom of a body of water

The So2 filter is the Filter containing mesh at both the ends
filled with Activated alumina impregnated with KMNOA4.The
activated alumina is good absorbant of liquids and gases and
the Kmno4 increases the filter efficiency. This filter is fixed
next to the sediment filter in the Duct and adsorbs
S02.[26]-[30]

In the ANSYS model it shows that the atmospheric air
enters the duct with the help of blower and enters duct and
before that the SO2 value is measured with the help of So2
measuring instrument and then enters sediment filer and then
in to the So2 filter in which the gap between the filter wall is
filled with the Activated Alumina and impregnated with
KMNO4 which absorbs SO2 and the air that leaves the duct
via air outlet found with the traces of SO2 and is measured
with the help of So2 measuring instrument and the readings
are tabulated .1t is inferred that the So2 level after the entry
through the filter is reduced

B. MODEL SHOWING THE COMPONENTS

The blower at the inlet of the duct allows atmospheric air to
enter the duct in which the first filter sediment filter is fixed
and the second filter which is filled with activated alumina
impregnated with KMNO4 through which air enters and
leaves the duct .The reading of SO2 at the entry and exit are
taken and tabulated[31]-[36]
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C. SO2 MEASURING KIT

D. Measuring Probe

E. Display meter
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RESULTS
5N ARFA Initial Readingof | Final Reading of
and PLANT | 502 level in the 502 in the
Ammospheric Atmospheric air
entering the leaving the system
system atInletof after passing
duct through Sol filter
at ouilet of duct
I CPCL
factory
Manali
Eesult 1 14.0 yg/m* 13.2 ye/'m’
Resuli 2 14.1 p=im* 13.3 y='m*
I TFL factory
Manali
Result 1 138 yz/'m* 13.0 y=/'m”
Eesyult 2 14.1 pz/m* 13.2 yz/'m*
I MFL Factory
Eesuli 1 15.0 p=im* 14.0 p='m*
Result 2 152 y=/m* 14.3 yz/'m’

IV. CONCLUSION

The main objective of the project is to reduce the
concentration SO2 in the atmospheric air in the Industrial area
of Manali and also to study the effect of activated Alumina
impregnated with KMNOA4. In adsorbing SO2.

From the Results of the study the following conclusions are
made.

e The SO2 filter containing the Activated alumina is the best
media for filtering gases and is very effective.

e The KMNO4 added to the activated alumina improves the
efficiency of the alumina in filtration process.

e The activated Alumina impregnated with KMNO4 is the
good adsorbant of SO2.

e |t can be concluded that by increasing the size of the
Alumina balls ( Size used under study is 3 mm) the efficiency
of the system can be increased.
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