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Chemical Analysis of Water Hyacinth Ash by XRD

and SEM
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Abstract: The specific term for the Water hyacinth plant is
Eichhorniacrassipes. The water plant that flows freely, rising at
still or slower water sources. Water Hyacinth develops massive
biomass and doubles its population in two weeks by fast-growing.
These entail a loss of biodiversity, water pollution, water loss,
agriculture, infrastructure damage and negatively effect on
public safety, and water species. The objective of the study is to
evaluate the chemical composition of water hyacinth ash by XRD
and SEM .XRD is an obligatory method for analysing the
characteristics and composition of materials. It is a non-
destructive method to analyse all types of material substances like
powder, crystals, and fluids. Nowadays X-ray diffraction
Techniques are utilized in assorted fields like research,
development, and production of materials.The particle size,
shapes, surface roughness, and fracture are defined using
aEDAX.When a sample is placed on the beam and multiple
signals determine the interactions with the samples. Acetone is
used to stop the hydration reactions. Then the specimen is dried
and made to conduct. Finally, a micrograph was recorded using
SEM.
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I INTRODUCTION

XRD is an obligatory method for analysing the

characteristics and composition of materials. It is a non-
destructive method to analyse al types of materid
substances like powder, crystals, and fluids. Nowadays X-
ray diffraction Techniques are utilized in assorted fields like
research, development, and production of
materials.Gunnarson and Peterson(2007) reported that
water hyacinth had various components like hemicelluloses
22-43%, cellulose 17.8-31%, Lenin 7-26%, and magnesium
0.17%. The presence of Cao shows lime content on WHA.
When it mixes with water and sand, calcium hydroxide
reacts faster with carbon dioxide to produce high strength
mortar. Cao is the key element of cement which controls the
strength and soundness of cement.Sukarno Sukarniet.,al;
(2018) suggest WH is engraved into little parts and SEM is
examined by using FEI inspect 50 equipment. From the
investigation, various elementary components like calcium,
magnesium, carbon, oxygen, silica, etc are found.
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The outcomes give you an idea about that the carbon and
silica will dominate other composition of elements in water
hyacinth. Mg, Al, Zr, K, Ca, Si, and Fe are found to be a
major element and Na, Ti is the minor element in the water
hyacinth.

. MATERIALSAND METHODOLOGY
A.XRD

The specimens are collected from the broken specimen
and subjected to XRD test. It is used to found the minera
composition of samples. The powder sample is given an X-
ray laser and diffracted rays from the crystalline phases to
collect the characteristics in the sample specimen. The
phases are identified and correlated with chemical
composition for obtaining the chemica anaysis. The
specimen is grounded well which is less than 63mm. Model
X'per PRO was performed with XRD Test with 2.2 kW max
radiation. Graphite crystal diffraction beams with sample
spinner are used in the apparatus. By beam diffraction, the
chemical characteristics (amorphous or crysta) were
investigated. While analyzing the XRD diagram in glassy,
the shape of broad hump displays a maximum peak
corresponding to the spacing between atoms. if it is partly
crystalline and glassy the diagram shows a set of Peaks.

Fig.1. Model X'per PRO
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B.EDAX

EDAX is Energy —Dispersive X-ray Spectroscopy used
for a Specimen and fundamental analysis. X-rays are used as
a source in the sample for chemical characterization. Due to
the electron beam passed through the sample, many
electrons are moved out from the atoms. The unfilled space
of the electronsisfilled by the high state of electrons and X-
ray energy is balanced between two electrons. The energy
strikes the detector, Charge pulse is created. Using load-
sensitive preamplifiers, the load pulse is converted to the
output pulse. Then the energy from voltage measurement is
sent to the computer. The compounds of the element are
displayed on the computer in terms of weight and atomic
weight.

II. MORPHOLOGICAL AND MINERALOGICAL
CHARACTERISTICS

A.XRD:

XRD was performed to determine the silica phase in
powder concrete samples using XRD analytical make Model
X’ pert Pro with CUK radiation (2.2 kW Max). From the
figure, the well-known phases are Calcite, Quartz, Albite,
Gypsum, Mullite, and Gismondine. Calcite and quartz at
different levels are the predominant crystalline types. The
two specimens have a wide intensity between 20° and 30°
indicating an amorphous element of silica. The ranges of
nanocrystalline particles are expanded.
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Fig.2. XRD Analysis
Table 1: XRD intensity Phase

27.8 Al454Si1.460 | 10.021,10.637,
22 | 3.204 32 9.73-Mullite 9.836
CaAl;Si0g.4
36.0 | 2.490 H-0 7.542,7.695,
37 2 6.3 Gismondine 2.883

Relati
2 D- ve
Thet | spaci | Intens
a ng ity % Phase Lattice Axis
26.6 | 3.342 49127,
44 9 100 SiOx- Quartz 4.9127,5.404
294 | 3.035 CaCO3- 4.989,4.989,17.
02 4 62 Calcite 06
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Calcite and Quartz are the major constituents in Water
hyacinth Ash. Zeolite is derived from the combination of
Albite and Gismondine with hydrated cement. Water
hyacinth ash is rich in aluminosilicate form mullite. The
Strong and Sharp peak indicates the samples are
crystallized. The strong peak has more intensity 100 which
is observed from Albite. The number of peak planes is
observed as water hyacinth ash as 13 due to interference
between diffraction produced in the lattice. XRD pattern
with baseline 15and 35 indicates amorphous states in WHA.
The amorphous character shows some pozzolanic activity
with OPC. The cristobalite is found in the range 10 -30. The
main crystalline quartz is observed at sugar cane baggage
ash. Due to a combination of amorphous and crystaline
WHA is employed as a substitute material for cement.

Water hyacinth ash is rich in auminosilicate form
mullite. The Strong and Sharp peak indicates the samples
are crystallized. The strong peak has more intensity 100
which is observed from Albite. The number of peak planes
in water hyacinth ash as 13 due to interference between
diffraction produced in the lattice. The similar result of
Torres Agredo (2014) states that mineralogicad and
morphological features of SCBA by XRD analysis. XRD
can be an analysis of the X’ pert Pro diffractometer. XRD
pattern with baseline 15and 35 indicates amorphous states in
SCBA. The amorphous character shows some pozzolanic
activity with OPC. The cristobalite is found in the range 10 -
30. The main crystalline quartz is observed at sugar cane
baggage ash. Due to a combination of

amorphous and crystalline sugarcane baggage ash is
employed as a substitute material for cement.
B. EDAX:
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From the EDAX analysis of WHA, shows that chief
element calcium is present along with silica, auminum,
iron, and other minerals. Since in both cases, Cao has been
the maor congtituents and it undergoes pozzolanic
reactions. It concludes that WHA contains Cao more than
20%, so it attains strength and hardens. When the Cao is
over 20 percent it meets the required fly ash of grade C lime
content. Since calcium occurs in WHA, the cement is
substituted partly on the concrete. Cao findings are dightly
higher than AhmedShabanAbdel Hay et.al;(2015) and
Neeludas (2016) et.al, indicating that Cao (22.61%) shows
the presence of calcium that could be used as an aternative
concrete material.

V. CONCLUSION

> From XRD studies, it was identified that water
hyacinth ash has similar elements like cacite, quartz, and
zeolite when compared to the cement and suggested to
replaceit.

> From the results it was found that various
morphology and their shapes are identified in water hyacinth
ash. The hydration reaction in WHA is visually observed
and concluded that WHA at a certain percentage has good
pozzolanic materials when compared to cement.

> From EDAX analysis, Cao over 20%, it attains
strength and hardens. When the Cao is more than 20 % it
meets the required content of lime of fly ash grade C.
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