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ABSTRACT

Removal of colour from industrial wastewater can be achieved by extraction using
liquid emulsion membrane. A dye, named, Crystal Violet (CV) is extracted using wa-
ter/oil/water liquid emulsion membrane. An experiment on single dye component is
carried out. A stable emulsion is formed by agitating NaOH solution and an organic
solvent (n-hexane) at high speed. Span 80 (surfactant) is used to stabilize the mem-
brane. Extraction is carried out by dispersing the emulsion in an external water phase
(feed) at lower speed resulting in the formation of small globules thereby increasing
surface area and providing better extraction. The constituent (dye) to be extracted from
the external phase diffuses through the membrane phase into the internal phase (NaOH
solution). Reaction occurs in the internal phase resulting in the formation of sodium
salt of the dye (s). The emulsion can be reused after demulsification. During extraction,
the effect of Span 80, NaOH concentration, n-hexane, stirring speed and feed concen-
tration have been investigated. The main objective of this study is to find the optimum
operating conditions for the extraction of crystal violet.
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Chapter 1

Introduction

Lorem ipsum dolor sit amet, consectetur adipiscing elit. Vivamus at pulvinar nisi.
Phasellus hendrerit, diam placerat interdum iaculis, mauris justo cursus risus, in viverra
purus eros at ligula. Ut metus justo, consequat a tristique posuere, laoreet nec nibh.
Etiam et scelerisque mauris. Phasellus vel massa magna. Ut non neque id tortor phare-
tra bibendum vitae sit amet nisi. Duis nec quam quam, sed euismod justo. Pellentesque
eu tellus vitae ante tempus malesuada. Nunc accumsan, quam in congue consequat,
lectus lectus dapibus erat, id aliquet urna neque at massa. Nulla facilisi. Morbi ullam-
corper eleifend posuere. Donec libero leo, faucibus nec bibendum at, mattis et urna.
Proin consectetur, nunc ut imperdiet lobortis, magna neque tincidunt lectus, id iaculis
nisi justo id nibh. Pellentesque vel sem in erat vulputate faucibus molestie ut lorem.

1.1 A Section

Quisque tristique urna in lorem laoreet at laoreet quam congue. Donec dolor turpis,
blandit non imperdiet aliquet, blandit et felis. In lorem nisi, pretium sit amet vestibulum
sed, tempus et sem. Proin non ante turpis. Nulla imperdiet fringilla convallis. Vivamus
vel bibendum nisl. Pellentesque justo lectus, molestie vel luctus sed, lobortis in libero.
Nulla facilisi. Aliquam erat volutpat. Suspendisse vitae nunc nunc. Sed aliquet est
suscipit sapien rhoncus non adipiscing nibh consequat. Aliquam metus urna, faucibus
eu vulputate non, luctus eu justo.

1.1.1 A Subsection

Donec urna leo, vulputate vitae porta eu, vehicula blandit libero. Phasellus eget massa et
leo condimentum mollis. Nullam molestie, justo at pellentesque vulputate, sapien velit
ornare diam, nec gravida lacus augue non diam. Integer mattis lacus id libero ultrices sit
amet mollis neque molestie. Integer ut leo eget mi volutpat congue. Vivamus sodales,
turpis id venenatis placerat, tellus purus adipiscing magna, eu aliquam nibh dolor id
nibh. Pellentesque habitant morbi tristique senectus et netus et malesuada fames ac
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Figure 1.1: This is Arduino Nano
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turpis egestas. Sed cursus convallis quam nec vehicula. Sed vulputate neque eget odio
fringilla ac sodales urna feugiat.

The table 1.1 is an example of referenced LATEXelements.

Col1 Col2 Col2 Col3

1 6 87837 787
2 7 78 5415
3 545 778 7507
4 545 18744 7560
5 88 788 6344

Table 1.1: Table to test captions and labels

1.2 Another Section

Phasellus nisi quam, volutpat non ullamcorper eget, congue fringilla leo. Cras et erat et
nibh placerat commodo id ornare est. Nulla facilisi. Aenean pulvinar scelerisque eros
eget interdum. Nunc pulvinar magna ut felis varius in hendrerit dolor accumsan. Nunc
pellentesque magna quis magna bibendum non laoreet erat tincidunt. Nulla facilisi.

Duis eget massa sem, gravida interdum ipsum. Nulla nunc nisl, hendrerit sit amet
commodo vel, varius id tellus. Lorem ipsum dolor sit amet, consectetur adipiscing
elit. Nunc ac dolor est. Suspendisse ultrices tincidunt metus eget accumsan. Nullam
facilisis, justo vitae convallis sollicitudin, eros augue malesuada metus, nec sagittis
diam nibh ut sapien. Duis blandit lectus vitae lorem aliquam nec euismod nisi volutpat.
Vestibulum ornare dictum tortor, at faucibus justo tempor non. Nulla facilisi. Cras
non massa nunc, eget euismod purus. Nunc metus ipsum, euismod a consectetur vel,
hendrerit nec nunc.

Single equation
eiπ = −1 (1.1)

Multiple equations

State Vector: x =
[
q ~ω

]T
(1.2)

Process Model: xk+1 = A(xk, wk) =

[
qkqwq∆

ωk

]
(1.3)

Measurement Model: zk = H(xk, vk) =

[
qkgq

∗
k + ~vacc

~ωk + ~vrot

]
(1.4)
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Figure 1.2: This is a servo controller.
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