CHAPTER1

INTRODUCTION

1.1 Cashew tree " /
The cashew tree, Anac d@mzﬂl genus of trees, shrubs, and

subshrubs indigenous to th s second only to the almond

\e?&%to Brazil, the tree grows in
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its nuts and other products gfows 2 ' ; ,‘Qi,th a thick and tortuous trunk

among the nine tree nuts of im

the coastal areas of Asia and*

and branches so winding thag'they f e ; " ¢ ground. The branches are adorned
with leathery, oval leaves. Tl fragrant, reddish 41 ow in clusters, and the pear

shaped fruits, called cashew 'ar Aﬁ"r ' f, D ye w1sh The cashew 'fruit' is very
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peculiar and is really not a fruit at&lli&gu% L2
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grows behind the real fBlt which yxelas'the‘"ca's 0

a pseudofruit with a fine sweet flavour and arom ] SUEW nut grows externally in
its own kidney shaped li d she . pseud@uit or peduncle. It is this
peduncle, however, which is gommonly referred to as the cashew fruit or apple. At the
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nut itself is grey m colour and 2.5 - 4 ¢m long (Figures 1.3, 1.4). Theghell is 2 - 3 mm
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honeycom% structure containing the phenolic cashew nut shell liquid (CNSL). The kernel
is protected from the latter both by the testa skin and the inner case, and is a rich source of
protein, carbohydrate, and the triglyceride cashew oil. The kernel and the shell liquid each

comprise 20 to 25% of the nut, the remainder consisting of the testa and the shell

structure[1,2].



Figure 1.2 The mighty cashew.



gure 1,'3 D}tf:‘aﬁ of cashew‘nut.
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Figure 1.4 Cashew fruit and nuts.



However, of the various natural products of the cashew, it is the caustic, black
phenolic oil known as cashew nut shell liquid (CNSL), until recently routinely discarded
as a waste product, which has been found to be of most interest, as it can be used in
numerous industrial and engineering applications. CNSL is essentially a mixture of

phenolics and is a good natural alternative to petrochemically derived phenol.

Furthermore CNSL has been used i as diverse as paints, corrosion resistant
varnishes, and natural composi ‘%ﬂ that CNSL is also a low cost
renewable resource which u&y was th@a waste product only added to

its appeal and suggests thaﬂ!'-’--r future ay

inating material.

1. 2 Cashew n
From the fruit

However of the various e caustic, black phenolic oil

removed by a roasting process

which has been found to be used in the plastics and varnish

industries.
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CNSL occurs A4S G -i_uullu Watvaltise -unn:.nn--r lli' M The & honeycomb Structure of

the shell of cashewnut. N ap e is grey coloured, kidney

b
shaped and 2.5 - 4 cm long. -

The sheﬂs ﬂﬁ qn% %Jﬂwﬂ% WH%% skin and a thin hard

inner skin. Between these skins is the hone comb structure contammg the phenolic
¥
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skin, known as the testa.

The nut thus consists of the kernel (20 - 25%), the shell liquid (20 - 25%), and the
testa (2%), the rest being the shell [2].



1.2.1 Extracting Process of CNSL

Traditionally, Indian processors of cashewnuts roast them in an open
perforated drum. CNSL either leaks away or is burnt in the fire. With increase in the price
of CNSL, many refined extraction techniques have come into vogue.

Hot oil bath method

This is the most common of commercial extraction. The raw nuts
are passed through a bath of ho C@‘ . )) itself, when the outer part of the
shell bursts open and releases&% I mvﬁﬁher 20% could be extracted by |
——
jang ‘-?Urmlvent extraction techniques.

passing the spent shells
The expeller oil, how
upgrading. This can be 1 ing ‘ %”\;qu fugation and heating.

Expeller |
cutting machines in which

shells of lightly roasted nu _ 'i : intact. The shells are then fed to

yang or after drum roasting.
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Ty[ﬂ:ally, CNSL is a Isuxture of four components a‘Lrare substituted
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are monohﬂdrzc phenols whereas the other two are dihydric phenols. In the nut, CNSL
occurs mainly as anacardic acid (~90%) and cardol around slightly lower than 10%.
During the hot-oil bath process for extraction of CNSL, anacardic acid gets
decarboxylated to cardanol. So in the technical grade CNSL, the main components will be

cardanol and cardol and of course, some polymerised CNSL.



CNSL can be extracted by the expeller method but the oil has to be heated after
extraction to convert anacardic acid to cardanol. The expelled and heated CNSL will have
less amount of polymerised CNSL. However, if there is a requirement for pure
monomers, the best source will be solvent extracted CNSL. Each component again is a
mixture of four structurally related monomers, the difference being only in the degree of

unsaturation. Thus, cardanol is a mixture of a four components: saturated (~5%),

monoene (~49%), diene (16.8%) an This makes the chemistry of addition

polymerisation essentially co ins a total of 16 components,

which makes it a complicat: 2)- ,
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2-methyl cardol anacardic acid

Figure 1.5 Composition of Cashew nut shell liquid : whenn=0, 2, 4, 6



In the roasting process, some polymerization as well as decarboxylation occurs,
because of the highly unsaturated nature of CNSL. Since anacardic acid is easily
decarboxylated to give cardanol, the cardanol is obtained more from the CNSL in
commercial use by heating at a high temperature and using calcium hydroxide as an
activated catalyst [4]. Thus, a typical product could contain polymer (20-25%), cardanol

(60-65%), cardol (10-12%) and other minor components. Several workers have reported

Origin) (Values are in 2]

Component or other ’ 'N%t: sal' CNSL* - Technical CNSL+t
material
Cardanol T 20 62.86
Pt
Cardol *:l — Q 1125

2-Methylcardol m 2.08

Anacardic acid Jﬁ 64.93 . b ~¥
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T Approximiately up to 1% anacardic acid is present in technical CNSL.
1The minor materials are mainly homologus phenols (or hydrogenated methyl ethers)

Source: Tyman J H P, Chem Soc Rev, 8 (4) (1979) 522.



Tablel.2 Characteristics of Cardanol [2]

Boiling point, °C 228 - 235 (3.4 mmHg)
Colour (Lovibond, 1 cm cell) Red (1.0 - 3.0)
(freshly distilled) Yellow (1.5 - 3.5)
Viscosity, 30 °C (cP) 45 - 52

Acid value 19-20
Iodine value (Wij's) 210-235
Hydroxyl value

Tablel.3 IS Specificat
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Characteristic

Specific gravity, 30/30°

“\\ 2950-0.970

i.,,v.
TR EL T

A
Viscosity at 30 °C, cP (m 550

Moisture, % by wt (max) 1.0

Matter insoluble in toluene 1.0

(max)

Loss in wt on heating, %t

mzo

Ash, % by wt (max) Y _
i o um‘wﬂmwa ﬂ‘ﬁ

(a) Wij's method 'Y

(b) Ca et \ 'Ei75| a EI
Polymerizition

(a) Time, min (max) 4

(b) Viscosity at 30 °C, cP (min) 30

(c) Viscosity after acid washing at 30 200

°C, cP (min)

*IS 840: 1964



1.3 Use and application of cashew nut shell liquid

Cashew nut shell liquid is essentially a mixture of phenolics extracted from the
shells of the cashew nut and is good natural alternatives to petrochemically derived
phenol, a product whose price is inherently linked to the fickle oil price and availability of

fossil fuels. The major components of CNSL, which depend slightly on the geographical

location of the tree, are anacardic acid Qﬂ-lzudol. During the heat treatment applied to

deshell the nut most of the anacart & down to give cardanol, which is
i
essentially a phenol. The ‘&g nyledﬁfure of cardanol gives some

interesting properties suc igh electrical insulation, and

good thermal stability. sess outstanding resistance

to the softening action ce to acids and alkalis,

antimicrobial properties

] : /
Today's chemical” industries, anionic surfactants llﬂée sodium dodecylbenzene
‘o Q/
sulfonate are usﬁ t}tjni’]elsg 'lﬁ ﬂﬂeﬁf Wﬁﬁxmo dodecylbenzene in
aromatic and thegside chain of hydrocarbon, cardanol which is recovered from CNSL
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hydrophilig phenolic end group. Therefore it is presumed that the chemical reaction is

attached to aromatic ring, an agent, the product has the same properties as

dodecylbenzene sulfonate.
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Figure 1.6 Structure of sodium dodecylbenzene sulfonate

Objectives ~ > {/Ji

Objectives of this resea '1"“"" prépare sodium cardanol sulfonate from

\h‘
/ith do
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cardanol and to compare sodiui benzene sulfonate.

Scope of Investigatic
In this research, the p cardanol which can be
purified from CNSL by using t “agent, that can gives the

sulfonate group such as fuming Sulfuric=acid a base, such as sodium

hydroxide can neutralizes it. Man ,’f‘i?a W"‘ ers such as reaction time and

reaction temperature are| dete __, its characteristics
are considered for physic 0

H
critical micelle concentration: C M.C.) and detergency
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er, surface tension,
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2) NaOH

dl.in this research.
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