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Abstract:- The aim of this paper was the evaluation of
hybrid porous materials, Sustainable materials
synthesized from by-Products and alginates for Clean
air and better Environment, realized with raw materials
such as silica fume. Hydrogen peroxide was used as pore
former to generate a porosity able to trap particulate
matter (PM). These new materials are compared with
the reference recently proposed porous SUNSPACE
hybrid material, which was obtained in a similar
process, by using silica fume. The testing of material was
done by testing the concentration of hydrocarbon,
carbon dioxide and carbon. The concentration of
hydrocarbon and carbon dioxide released was less which
proves that the porous material can adsorb hydrocarbon
& carbon dioxide release in air. The material prepared
was successfully able to reduce the quantity of by-
products by trapping the emitted gases and this process
of preparing porous material is highly efficient
adsorbent to control contamination of air is possible.

I. INTRODUCTION

Air pollution is becoming an important issue
worldwide. The Presence of solid components in air is
referred to particulate Matter (PM) or dust. Silica fume,
alginate, as Jellifying agent and sodium bicarbonate, as the
pore maker.

Sustainable materials Synthesized from byproducts
and alginates for clean air and Better environment material
is made with silica fume, Silica fume is made up of
amorphous silicon dioxide (85-95%). A porous solid can be
obtained by gel casting and heating, at about 70-80°C, a
mixture of In this work a new mesoporous adsorbent
material obtained from a natural, high Abundant raw
material and a high volume industrial by-product is
presented. The Material is consolidated by the gelling
properties of alginate and by decomposition Of sodium-
bicarbonate controlled porosity at low temperatures (70—
80-C) at different Scale lengths. The structural, thermal, and
morphological characterization shows that the Material is a
mesoporous organicinorganic hybrid. The material is tested
as adsorbent, Showing high performances. Methylene blue,
used as model pollutant, can be adsorbed And removed
from aqueous solutions even at a high concentration with
efficiency up to 94%.

Keywords:- Plastic, porous material, air, absorbent,
SUNSPACE, chemicals.
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Fig. 1: Graphical design of set-up

IJISRT220CT187

WWW.ijisrt.com

387


http://www.ijisrt.com/

Volume 7, Issue 10, October — 2022

Il. MATERIALS AND METHODS

e Calcium iodate

o sodium alginate

e Sodium bicarbonate

e Silica Fume.

o Ultrapure deionized water

Il. METHODOLOGY

First the silica slurry was prepared in which 1.2 g
sodium alginate (Na2CO3) were dissolved in 50 ml double
deionized water at room temperature and mixed till
complete  dissolution. Afterwards 2 g calcium iodate
(Ca(l03)) was rapidly added to the sodium alginate
(Na2CO03) solution under continuous stirring and gel rapidly
formed. Then 36.76 g silica fume was added and finally 10 g
of sodium bicarbonate (NaHCO3) was thoroughly mixed to
the slurry.

The slurry was then put in round molds and warmed
on a heating plate at 80°C for 12 hr. At this temperature the
Ca(l03)2 solubility increased and more rapid release of
Ca2+ions fastened the gelation process of SA and the
consolidation of the hybrid materials.

Simultaneously  sodium  bicarbonate  thermally
decomposed and the consequent release of CO2 induced
pore formation. At these conditions porous disks with a
thickness and a diameter were obtained.

To remove unreacted components, samples were
rinsed with double deionized water and dried at ambient
conditions. Whole or crushed porous disks were used for
further characterization.

IV. PROPERTIES

A. Calcium iodate:-

Calcium iodate are inorganic compound composed of
calcium and iodate anion. Two Forms are known, anhydrous
Ca(l03)2 and the hexahydrateCa(103)2(H20). Both are
Colorless salts that occur naturally as the minerals called
lautarite and bruggenite,respectively. A third mineral form
of calcium iodate is dietzeite, a salt chromate with the
formula Ca2(103)2CrO4.1t is insoluble in water, soluble in
common solvents. lodine is required in small amounts in
human body for the function of the thyroid gland. lodine
forms many important compounds of iodine such as
iodineoxide, potassium iodide, iodine trichloride and
iodoform of an lodine containing organic compound.
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Fig. 2: Calcium iodate

B. Sodium Alginate:-

Fig. 3: Sodium Alginate

Sodium alginate  (NaC6H706) is a linear
polysaccharide derivative of alginic acid Comprised of 1, 4-
B-mannuronic (M) and al-guluronic (G) acids. Sodium
alginate is a Cell wall component of marine brown algae,
and contains approximately 30 to 60% Alginic acid. The
conversion of alginic acid to sodium alginate allows its
solubility in Water, which assists its extraction. Bacterial
alginates are synthesized by only two Bacterial genera,
Pseudomonas and Azotobacter, and is used for protection
from the Environment and the synthesis of biofilms in order
to adhere to surfaces. This method of Synthesis allows the
bacteria to produce alginates with a well-defined monomer
Composition, which may allow the production of “tailor-
made” bacterial alginates (Hay etal., 2010).
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C. Sodium bicarbonate
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Fig. 4: Sodium Bicarbonate

Sodium bicarbonate (IUPAC name: sodium hydrogen
carbonate), commonly known as Baking soda, is a chemical
compound with the formula NaHCQ3. It is a salt composed
of A sodium cation (Nat) and a bicarbonate anion
(HCO3-). Sodium bicarbonate is a white Solid that is
crystalline, but often appears as a fine powder. It has a
slightly salty, alkaline Taste resembling that of washing
soda (sodium carbonate). The natural mineral form is
Nahcolite. It is a component of the mineral natron and is
found dissolved in many mineral Springs.

D. Silica Fumes
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Fig. 5: Silica Fumes

Silica fumes are also known as microsilica is an
amorphous polymorph of Silica dioxide, silica. It is an
ultrafine powder collected as by-product of the Silicon and
ferrosilicon alloy production and consisit of spherical
particles With an average particle diameter of 150nm. The
main field of is as Pozzolonoc material for high
performance concrete.lt is sometimes confused with fumed
silica  However, the production process, Particle
characterastics and fields of application.
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V. CONCLUSIONS

The aim of this study is to evaluate the ability of a new
sustainable porous material, called SUNSPACE, to entrap
air PM. The preparation procedure is based on
environmentally Friendly gel-casting procedure, starting
from a mixture of Industrial by-products, including silica
fume and sodium Alginate, to obtain a porous solid, whose
ability to entrap Carbon-based PM is already demonstrated.
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