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Abstract

Synonymy is a phenomenon that is widely spread in both English and Arabic. It
is defined as "two or more lexical items which have the same meaning if they can
replace each other without any change in the meaning of that context. For example
tall and high are synonymous in: a tall building and a high building whereas they
are not in a structure such as: a tall boy, since high cannot be used instead of tall to
indicate the same meaning. The same is true in Arabic, for example /alhrb/ ‘war'
and /alhiZa/ ‘'war' are conceptually synonymous but they are not in: /alhrbu
annfsia/ and /alhi3a annfsia/ 'psychological war'. Thus, synonymy remains a
problem in terms of its identification and delimitation. Moreover, the relative size
of synonymy in English as compared to Arabic has not been investigated yet to the
best of my knowledge.

Arab linguists fall in two opposing stands regarding synonymy: those who
defend the existence of synonymy and justifies its existence with the richness of
the bases in the language, the different dialects used to refer to the same object or
to historical developments where obsolete words were replaced by new words that
have the same meaning. The other group of linguists represents those who defend
the non-existence of synonymy.

The available information shows a lack of words identical in meaning and this
confirms the absence of the so-called full synonymy, moreover, the partial
synonymy is widespread in both languages, but more pronounced in Arabic than in
English.
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Introduction

Synonymy is a lexical relation that means sameness of meaning; "two or more
words with very closely related meanings. They can often, though not always, be
substituted for each other in sentences"” (Yule 2010, p. 117). Some examples might
be the pairs below:

Couch/sofa - buy/purchase - lawyer/attorney - large/big - toilet/lavatory -
broad/wide

Synonyms can be nouns, adverbs or adjectives, as long as both members of the
pair are of the same part of speech. Traditionally, synonymy can only hold between
words, and, more precisely, between words belonging to the same part of speech;
for example: 'enormous” = "huge"; 'gaze' = 'stare. This is the classic form of
synonymy, covered by, for instance synonym dictionaries.
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Synonymy is a universal phenomenon that is not limited to Arabic or English,
there is no such thing as absolute synonymy but rather near synonymy exists at
best. There is a clear controversy that exists among classical and modern Arab
linguists concerning the existence or absence of synonymy in language.

Finally, Absolute synonymy in the Holy Qur'an is simply an illusion and it
does not exist at all. What exists is simply near synonymy which appears to be
synonymous at first glance but reveals different and distinct semantic meanings
upon deeper semantic analysis of the vocabulary items that are generally regarded
to be synonymous at the surface.

The Concept of Synonymy in English

Given the complexity of meaning, a person searching for an alternative word
must be sure that the synonym chosen is accurate and precise. In the strict sense, a
synonym is a word with a meaning identical or very similar to that of another
word. In fact, it is often said there is no such thing as an absolute synonym for any
word, that is, a form that is identical in every aspect of meaning so that the two can
be applied interchangeably. According to this view, the only true synonymous are
terms having precisely the same denotation, connotation, and range of
applicability.

As Yule (2010: 117) notes, "we should keep in mind that the idea of
'sameness’ of meaning used in discussing synonymy is not necessarily 'total
sameness”. There are many occasions when one word is appropriate in a sentence,
but its synonym would be odd. For example, standard dictionaries of English treat
adjectives 'big' and 'large’ as polysemous, (Polysemy deals the multiple senses of
the same phonological word and it is invoked if the senses are judged to be related,
Saeed 1997: 64).

‘They live in a big/large house'.

The two words would generally be regarded as synonymous. It is easy to
show, however, that 'big' and 'large’ are not synonymous in all their meanings: i.e.,
that they fail to satisfy 'all their meanings are identical’ and so are only partially,
not absolutely, synonymous. The following sentence, 'l will tell my big sister’, is
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lexically ambiguous, by virtue of polysemy of 'big' in a way that 'l will tell my
large sister' is not. All three sentences are well-formed and interpretable. They
show that 'big' has least one meaning which it does not share with 'large’. There are
many such examples of polysemous lexemes that are synonymous in one or more,
but not all, of their meanings. Also, whereas the word 'answer' fits in the sentence
‘Salem had only one answer correct on the test', the word 'reply' would sound odd.
Yule (2010: 117), adds "Synonymous forms may also differ in terms of formal
versus informal uses" The sentence 'My father purchased a large automobile' has
virtually the same meaning as 'My dad bought a big car’, with four synonymous
replacements, but the second version sounds much more casual or informal than
the first.

This view of synonymy is far too restrictive, however. | think that synonymous
terms are those having nearly identical denotations. English is rich in such words.
Speakers very often have a choice from among a set of words of differing origin
but the same denotation. One may go to the 'shore’ (from old English), the ‘coast'
(from Latin), or the ‘littoral' (from Latin). One can refer to the sense of 'hearing'
(old English) or to the 'acoustic’ (Greek), 'auditory (Latin), or ‘auricular' (Latin)
sense. One can make clothing from ‘cloth' (old English), 'fabric' (Latin), 'material’
(Latin), or 'textiles' (Latin). The reason for choosing one of these words over
another is frequently stylistic: one may prefer a simpler or more complex word,;
one may prefer a more formal or less formal term. However, the fact that these
words share a denotation makes them synonymous and available as substitutes for
words one has in mind so that one can be more precise, express oneself more
colorfully, or avoid repetition.

Lyons (1981: 148) distinguishes between two kinds of synonymy, i.e. what he
calls 'complete' and 'absolute' synonymy. He defines them as follows: "... lexemes
can be said to be completely synonymous (in certain range of contexts) if and only
if they have the same descriptive, expressive and social meaning (in the range of
contexts in questions). The may be described as absolutely synonymous if and only
iIf they have the same distribution and are completely synonymous in all their
meanings and in all their contexts of occurrence".
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Lyons (ibid.) says ‘complete synonymy' is rare, and ‘absolute synonymy'
hardly exists. If 'absolute synonymy' exists at all, it is merely in every special
context such as scientific terms (e.g. almonds and tonsils). But what happens when
we have two absolute synonyms is that specialists or speakers in general tend to
use one of the two synonymous words and agree that chosen word should be
always used to refer to the concept they are describing.

What about ‘absolute synonymy', that is, according to Cruse (1986: 265) where
all contextual relations between the two terms are identical. Roughly speaking, this
means that in all linguistic contexts, the two terms are interchangeable without any
difference in meaning.

Given the difficulty of ascertaining the respective behavior of two candidate
absolute synonyms in all contexts, Cruse (ibid.) suggests the normality test as a
way of determining the absence of absolute synonymy. This test shows that one of
the two terms is normal in a given context, and the other less normal.

1- He told me the match starts at 08:00. (+normal)
2- He told me the match commences at 08:00. (- normal)

If we add '3', however, and compare it with '1' it is difficult to attribute greater
normality to one or the other:

3- He told me the match begins at 08:00.

Cruse (1986) rules out the use of contexts where one term is old in syntactic
terms, suggesting the context should provide a level playing field in order to
ascertain normality. If this is the case, one would have to go a long way to find two
contexts where 'begin' and 'start' could be seen to be non-absolute synonymous.
Furthermore, Cruse, also, rules out the use of 'irrelevant senses' of a word form.

4- Mohammed's most recent car is an old one. (+)
5- Mohammed's most recent car is a former one. (-)
6- He had more responsibility in his old job.
7- He had more responsibility in his former job.
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Cruse (ibid.) adds, normality test works well if we wish to show with the least
of contextual investigation that two words are not absolute synonyms. It is more
difficult to show that two words are in fact absolute synonyms.

As Palmer (1981:88) states, the synonyms often have different distributions
along a number of parameters- First, they may have belonged to different dialects
and then become synonyms for speakers familiar with both dialects like Irish
English 'press' and British English 'cupboard'- Second, the words may belong to
different registers those styles of language, colloquial, formal, literary etc-, that
belong to different situations. Thus, ‘wife' or 'spouse’ is more formal than 'old lady'
or 'missus" Thirdly, some words differ only in their emotive or evaluative values
but their cognitive meaning is the same. For instance, 'hide’, ‘conceal’. Fourthly,
some words are subject to collocational restraints, i.e. they occur only with specific
words. For instance, 'rancid’ occurs with butter, addled with eggs. Fifthly, the
meaning of some words overlap. For instance, 'mature’, 'adult’, 'ripe'. If we take
each of these words we will have a large set of synonyms. Palmer (ibid.) suggests a
test for synonymy by substituting one word for another. For the reason that
‘absolute synonyms' are mutually interchangeable in all contexts, that is why
absolute synonyms are very rare in language. Another way to test synonymy is
using antonyms, Yule (2010: 117) defines antonyms as two forms with opposite
meanings. For instance, 'superficial' is the opposite of 'deep' and ‘profound, while
'shallow’ is the opposite of deep only.

When we use language for the purpose of communication, we come to
perceive any expression as a tool more or less suitable for our purposes; we come
to see it as possessing a certain 'value'. (The task of an expression may, in a
particular case, be seen as representing an object, as being a 'name’, in such a case
its value may possibly be identified with the object. But this would be quite a
special case). Expressions which are usable to the same effect have equal values,
they are 'equivalent, and synonymy is primarily just this kind of equivalence.

Synonymy between Sentences
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Certain traditional accounts of sentence-meaning make it possible for sentences
differing in syntactic form to be synonymous. At first it seems unlikely that
sentences with different syntactic forms could be synonymous. One need not
reflect much on the individual words to realize that these two sentences are not
synonymous:

1- Honesty is the best policy.
2- No one jumps higher than Ali.

Two sentences are synonymous when they have the same meaning. It is of
course still a matter of debate as to whether the 'meaning of a sentence’ is itself a
something: a 'proposition’ or other abstract, intentional entity, or whether the notion
of 'having' the same meaning' can be explicated in some more nominal's fashion.
However, | shall make certain assumptions about meaning and synonymy. On one
hand, as should already be clear, by synonymy here | mean not merely sameness of
reference or denotation, but sameness of sense or intention, assuming any such
distinction exists. On the other hand, | assume that synonymy is an equivalence
relation, and hence reflexive, semantic and transitive. In addition, | shall speak of
synonymy as if it is a relation between sentences. This overall approach can be
summed up as follows: within a given language, beginning with a given sentence,
it is possible to obtain any synonymous sentence by a number of synonym-for-
synonym replacements among the parts. According to Carnap (1956: 59),
synonymy of sentence requires 'intentional isomorphism'. For a simple sign, all
that is required for it to be synonymous with another is that it has the same
intention, which amounts to having the same extension 'necessarily'. In the case of
complex expressions, what is required is that each constituent sign of the one
expression be synonymous with the ‘corresponding constituent’ of the other.
Evidently, in order for there even to be an appropriate corresponding expression
for each constituent of the original, the two must have the same syntactic structure.
A given syntactically simple sign may be introduced as synonymous with a
syntactically complex expression. For example, 'bachelor' may be introduced as
synonymous with ‘adult’, 'unmarried male'. Consider:

3- My brother is a bachelor.
4- My brother is an adult, unmarried male.

While these do not have precisely the same syntactic form, it is still possible to
obtain one form the other by replacing synonyms. However, this still leaves out
certain cases of pairs of sentences that intuitively seem synonymous. Consider:
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5- Fatima loves Salma.

6- Salma loves Fatima.

Such switches from active to passive, or vice-versa, are often given as
paradigmatic examples of sentences that despite surface differences have the same
meaning or express the same proposition.

Philosophical View of Synonymy

Language is 'subordinated’ to spoken language, and spoken language is
'subordinated' to mental language. The terms of mental language are concepts; its
propositions are mental judgments. Whereas the signification of terms in spoken
and written language is purely conventional and can be changed, "we might take
the various words used for the police around the English-speaking world: police
officer, cop, copper, etc. Some distributional constraints on these words are
regional, like Irish English the guards (from the Irish garda), British English the
old Bill, or American English the heat ... Speaker attitude is a further
distinguishing factor: some words, like fuzz, flatfoot, pigs or the slime, reveal
negative speaker attitudes, while others like cop seem neutral” (Saeed 1997: 66).
Finally, as an example of collocation effects, one can find speakers saying a police
car or a cop car, but not very likely are 2a guards car or 2 an Old Bill car.

Concepts, naturally, signify what they refer to. This natural signification is
thought of as a kind of representation relation, based on the fact that concepts are
in some way 'naturally similar' to their objects. This arrangement provides an
account of synonymy and equivocation in spoken and written language. Two terms
(whether from the same or different spoken/written languages) are 'synonymous' if
and only if they are subordinated to the same concept, a single given term of
spoken/ written language is equivocal if and only if it is subordinated to more than
one concept simultaneously.

The Concept of Synonymy in Arabic

Arabic is rich of synonyms, perhaps because variety in expressions is
appreciated as part of a good writing style by Arabic speakers. Synonymy is one of
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the old linguistic phenomena that attracted the attention of linguists in the 2"
century A.H. It is defined by many linguists, Leabi among them, as "many words
that have the same word class referring to one concept, object or one meaning"
(1980: 48).
Al-Mubarak (1986: 100) states, most linguists, Al-Asma'ee and Sibawayeh among
them, supported this idea which was not a point of dispute at that time in order to
achieve certain non-linguistic purposes:
1. Some synonyms are created for the purpose of giving meter or rhyme to poems
and prose in order to have rhythm.
2. Some words in use are recondite to some people because they are not popular in
the society therefore they use some simple or polished words to explain the
meaning of those in use.
3. With the phenomenon of synonymy, the speaker can have a bunch of words, he
can use the one that he remembers.
4. Sometimes, some speakers cannot use some words for certain reasons, i.e., the
speaker is stammering, therefore an alternative word which carries the same
meaning will solve the problem (Al-Zaidi 1987: 184).

The Conditions of Synonymy in Arabic

'Arar (2002: 79) asserts that, in the 4™ century A.H. a great effort began among
linguists concerning this phenomenon in that some linguists, Ibn Fares and lbn
Alanbari among them, try to confine its meaning and differentiate it from other
phenomena and abandon those which have no relation with this term.
Consequently, they argue that every word has a different meaning from the other.
For instance, two or more words are synonymous when everyone living in one
society insists that these words are identical in meaning. But if a speaker finds in a
word like /jalasa/ (3™ person singular masculine 'sit'") which means he had been
lying down before he straightened his position on that of sitting, a meaning that is
not found in the word /ga'ada/ (3™ person singular masculine 'sit') which means
that the person (he) had been standing before sitting this means the two words are
not synonymous. From my point of view, what those linguists were trying to
establish there was no absolute synonymy.

Alternatively, Ibn Khalaweh and alfirouza Badi (Suytil957) believed in the
existence of complete synonymy in Arabic.

The synonyms must belong to one or more close dialects of the same language.
3. The synonyms must be synchronistic.
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4. The linguists argue that both metaphors and euphemism cannot be considered as

types of synonymy.

As a consequence, some linguists, Leabi (1980: 66) among them, define
[tradouf/ 'synonymy' in Arabic as two or more lexical items that are identical in
meaning and are interchangeable in all contexts without any difference in the
conceptual or emotive meaning.

The term “identity of meaning" required for the synonymous terms can be
understood in two ways: either as "an absolute identity" or as "a very great
similarity of meaning"”. Thus, the term /tradouf/ 'synonymy' is specified by the
attribute ‘absolute’ only for cases of absolute identity in meaning, while for the
great similarity of meaning, the term 'near' or 'partial’ synonymy is used. The
linguists argue that absolute synonymy rarely occurs in Arabic since these
synonyms may be affected by the emotional meaning of the word, e.g. «ilis /
hlilatuhu/ , 451 ) /emraztahu/ or 4ilée [agilatuhu/, his wife, are synonymous, but it
is only the last word which can be used with the word <l /almlk/ 'king' "/agilatu
almlk/ king's wife, because it is the most prestigious one among those three words .
So, it is the social situation which selects 4ilie /agilatuhu/ but not /hlilatuhu/ to be
used here. Another example is / jadxul/ 'enter' and /jolu3/ 'enter', which are
considered absolutely synonymous while they are not because /jolu3/ has a bad
connotation that is not found in /jadxul/ since /jolu3/ means 'he enters a house for
stealing'. Therefore, it is not possible to have two words with an identical meaning.
This means those linguists who assert the identity of meaning as a precondition for
synonymy aim at denying the phenomenon of synonymy as a whole. This view is
rejected by the majority of linguists who state that synonyms are always partial and
never absolute (Arar, 2002: 84).

Saleh (1986) explains that in modern standard Arabic the differences between
pairs of words should not be traced back to their original use as they are now part
and parcel of the modern language. Anis (1965) points out that each dialect of
Arabic does not have absolute synonymy, but the standard level of the language
that refers to all these dialects should have synonymy, and as the Qur’an is a
unique and supreme literary text, synonymy is apt to occur frequently. This is
aided also by Omar’s recent study (2001) in which he gives examples of absolute
synonymy in the language of the Qur’an e.g. /deara/ and /fadhala/ (to favour,
past 3" masculine singular).
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Studies against Synonymy in Arabic

The following ancient Arab Linguists reject the existence of synonymy,
especially in Qur'an; Abu Hilal Al-"askari (1934), Ahmad Ibn Faris (1964), lbn Al-
‘a'rabi (in Suyati 1964), Al-Jaza'ri (1380HJ), Al zamakhshari (1925), Al-shaya'
(1993), (Suydti 1969) explain that their evidences are the following:

1. If two words refer exactly to the same object, then logically one of them would
die out.

2. Language communication opts for economy in sending and perceiving
messages, and the occurrence of synonymy will violate this aspect of language.

3. The memory storage of one word for one object is less in space and easier in
processing than two.

4. Most of the well-known synonyms are in fact adjectives rather than real original
words that refer to an object.

5. The use of the connective /wo/ 'and' means that two different things are
connected rather than one. Al-'awwa (1998) traces the study of synonyms and
differences in Qur'an and explains that even if there is synonymy in the Arabic
language, the language of the Qur'an, in particular, should be treated differently.
She discusses three terms in the Qur'an that seem to be synonyms and explains the
difference in meaning and use according to the context of the verses in which the
words were mentioned; /adannu. ‘doubt’, /ar-rajaa/ 'hope with fear', and /al-xowf/
‘fear’. Bint Al-Shati (1987) explains plainly that the Qur'an as a text is quite
different. It is different in that it is not written by any one of the Arabs, but rather
by Allah in the Arabic language. This means that each word, and even each letter,
has a special role to play in the different levels of meaning or usage in a particular
context. This is one reason why interpretations of the Qur'an are not treated as
Qur'ans in their own, and that’s why the translators of the Qur'an state that their
work is a translation of the meanings perceived by a certain translator or scholar
rather than an equivalent to the holy text. Bint Al-Shati (ibid.) points out that this
stand is not taken out of the feeling of protection towards the holy book, but after
long exhaustive objective studies according to a very strict scientific methodology
whereby she used to handle a certain topic in the Qur'an and analyses the words
used in it whenever this topic is mentioned in the book. She concluded that the
context is the guideline and the criterion for determining the choice of words in the
Qur'an, and that replacing a word in place of another does not fulfill all the
different aspects of meaning and uses as the original words do.
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Finally, we can explain some of the differences in the meaning of synonyms
according to the context in which the words are used, but we do not have all
explanations, the matter that tells us that synonymy is a natural old linguistic
phenomenon.

Comparison of Synonymy in English and Arabic

The majority of linguists in both languages assert that synonymy is present in
English and Arabic, but it is interpreted in different ways (Leabi, 1980: 71).

The first group defines synonymy as two or more words which have the same
sense and thus can replace each other in any context without any difference in their
conceptual or emotive import. Such synonyms are called absolute or real
synonyms. The second group of linguists denies such synonyms by stating that if
such synonyms occur, they can live for a very short time. They (ibid.) argue that
lexical items may share the same conceptual meaning but vary in the emotional
meaning because such items are used by people who are from different tribes or
countries. This means different societies, conventions and traditions. Moreover, the
speaker himself in using a word may add his own feeling and imagination to the
word he uses which differs from the others.

The linguists in both languages also note that the second condition of
synonymy is difficult to achieve because such synonyms differ in use, e.g. /alhj3a/
and /alhrb/ 'war' have a similar meaning but it is not possible to use /alhj3a/
instead of /alhrb/ ‘war" in /alhrbu alnafssy-t-u/ 'Psychological war'.

The same is true in English, e.g. tall and high are synonymous since we can say: a
tall building and a high building but they are not in *a high boy and a tall boy.

Types of Synonyms in English and Arabic

Leabi (1980: 70) states that linguists in both languages classify synonyms into
the following types:

1. Pure (absolute) synonymy: This type refers to the words which can replace one
another in all contexts without any little change in the conceptual and emotive
value of their contents. This type does not exist in both languages. 2. Near
(partial) synonymy: It can be of two types: (a) words can be coextensive and
interchangeable in some contexts, e.g. "leap-jump" in English, /jeab/ and /jqfez/ in
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Arabic. (b) words which are interchangeable from the conceptual but not from the

emotive angle, e.g. 'liberty-freedom' in English, /alhurjia/ and /ala;etg/ in Arabic.

The Significance of Synonyms in English and Arabic

Arabic is richer than English in synonyms for several reasons: Firstly, most
traditional linguists in English believe that the ideal language is the one in which
each form has only one meaning and each meaning is associated with only one
form. Thus, giving more than one form to indicate the same meaning is considered
a defect in English (Lyons, 1968: 405). Secondly, in Arabic, most linguists believe
that the ideal language should be rich in vocabularies and they consider synonymy
as one of the main sources of vocabularies. This belief leads the linguists to collect
as many synonyms as they can to prove that Arabic is the best in this respect
(Wafi, 1945: 168). Thirdly, the study of synonymy in Arabic is diachronic. Thus,
the synonyms that are used by the linguists are collected from different times. This
technique expresses the large number of synonyms in Arabic. Palmer (1981: 88)
asserts that English is also rich in synonyms for the historical reason that its
vocabulary has come from two different main sources: Anglo - Saxon on the one
hand and from French, Latin and Greek on the other. Since English is considered
to be a Germanic language from a historical point of view, with Anglo-Saxon as an
earlier stage of its development, the Anglo-Saxon's words are considered to be
native while those from French, Greek and Latin are foreign. Palmer (1981: 88)
states that the terms "native™ and "foreign" are misleading for the fact that most of
the English words, even those that are believed to be native may have been
borrowed from some other languages at some time in the more remote past. Thus,
no language seems to be as ready as English to absorb foreign words, perhaps
because there has never been any self-conscious worship of pure English that
opposed the debasing of the language by the introduction of new words. This
significance gives English its power to express exactly the most suitable shades of
meaning.

In Arabic, this factor does not contribute much in enriching standard Arabic
with synonyms because in the course of time, people abandon using one of the two
synonyms while the other is still in use, e.g. /xjar/ and /geeaz/ are synonymous, but
it is only the former which is still in use in Libya while the latter is abandoned.
Moreover, these words are transferred into our language from nations that have
important commercial, cultural and social relations with the Arab countries.
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Therefore, these words which are used in one country may not be used in another.
For example, in Libya, people use the Italian word /ku3ina/ to mean 'kitchen',
while all other Arab countries do not use it. Thus, borrowing such words is not a
main source of synonymy in Arabic (Leabi, 1980: 168-78). Arabic is rich in
synonyms because standard Arabic is a mingling of the dialects of so many tribes.
This describes the occurrence of several words for each meaning.

Conclusion

To conclude, the paper highlighted the definitions of the concept of synonymy
which tend to emphasize the aspect of sameness in meaning, in use, in the
interchangeability or even in the receivers’ reaction to the message. While
linguists, including Arab linguists, do not agree on whether or not a language has
absolute synonymy, there seems to be no such big dispute regarding Near
Synonyms which are items that share some, but not all shades of meaning. The
Qur'an as a linguistic text is thought to have examples of near-synonyms where
there are preferences for using a certain item in a certain position. The context
remains the most suitable criterion for determining the interchangeability and the
contractiveness of any pairs of near-synonyms.

The major findings of the present research are the following: First, English is
rich in partial synonyms and the major source of synonyms in English is borrowing
from other foreign world languages, especially French, Greek and Latin. Secondly,
Arabic is richer than English in partial synonyms for several reasons: a- These
synonyms are collected from Qur'an as a text is quite different. It is different in that
it is not written by any one of the Arabs, but rather by Allah in the Arabic
language. This means that each word, and even each letter, has a special role to
play in the different levels of meaning or usage in a particular context.
Furthermore, many synonyms are, also, collected from many Arabic dialects. This
means every dialect contributes to enrich standard Arabic with vocabularies which
have counterparts in other dialects. b- Exaggeration is one of the major sources of
synonyms in Arabic, i.e, some linguists and poets compete with each other to
collect as many synonyms as possible in order to gain fame and present enough
evidence that Arabic language is the best in the world.
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Teaching English Literature
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Abstract

The aim of this paper is to explain the different approaches of teaching
literature. The stylistic approach, Moody’s approach and Literature as a resource
and the language based approach.

The language based approach is believed to be suitable to Libyan learners who
study English as a foreign language. It focusses on reading and it is a learner-
centered approach.

Learning materials are used to give examples of how to use the language
based approach in teaching literature. A poem by Robert Frost has been chosen for
Libyan learners as it is relatively concrete. Certain activities such as listening,
reading, reading between the lines and research work are used so learners can
understand. The famous story of “Animal Farm” by George Orwell is used
because it is short and simple. The story also appears on video which provides
further resources for motivating the learners.Certain activities are provided to show
how can students do pre-reading and while reading activities which enable then to
work individually and in groups to read, analyse, and appreciate literature.
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Introduction

In the beginning, it is worth mentioning that the information provided in the
introduction is based on the personal description of the learning/ teaching situation in
some English language departments in the University. Having studied English
literature in the Faculty of Education in Gar Younis University the researcher was
exposed to the different approaches of teaching poetry, prose and drama. The
researcher spent few years in teaching English in the faculty of Arts and in the
faculty of education in Omar Al-Mukhtar University. Accordingly, the introduction is
based on the researcher’s personal experience in learning and teaching English
language in Libya.

English is taught as a foreign language in Libya. Learners start learning the
language in the preparatory school. After this they go to secondary school which
prepares them for university. Some of them go on to English language departments in
the university where they start studying literature in the second year of their study.
They are, however, exposed to English literature in the first year through a reading
skills module.

As indicated above, first year university students in English language
departments study simplified classic literary texts as part of a reading skills module.
In the seventies and the eighties university students study drama, poetry, novels and
short stories in addition to literary criticism. They tackled the original works of
Bernard Shaw, Oscar Wild, Ibsen, Shakespeare (one play), Charles Dickens, William
Golding, George Orwell, Robert Frost, Emily Dickinson, John Steinbeck, and Ernest
Hemingway together with English translations of Chekov and some Arabic texts
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which were translated into English.

Graduates of English departments teach English either in secondary or
preparatory schools where they did not teach English literature. From personal
experience, it is clear that university students quickly find out that they do not really
need literature to teach English. They consider that it is not necessary to study
literature to teach English textbook.

This emphasis on simplified literary texts in English has an unfortunate result.
Arabic literature is very rich in form and quantity. When learners compare the
literature of their mother tongue with the so-called "English literature™ to which they
are exposed through simplified texts they consider English literature to be boring and
lacking in spirit. Simplification reduces the literary function of the works dealt with
in this way. They are likely to lose their distinctive features as literature. Some
carefully prepared simplified texts can be exploited to develop reading skills but they
should not be used as examples of English literature because, as Carter and Long
(1991:147) point out, in simplification "it is precisely the Literature which has been
taken out of the texts".

The use of simplified texts reflects the arguments of those curriculum
designers who believe that, if learners are exposed to original classical literature in
English, they are exposed to texts of high quality. These texts, however, are likely to
be difficult and inaccessible to them as non-native speakers of English. To solve this
problem the original texts are replaced by simplified ones.

In Libya, English literature is taught on the assumption that literature and
language teaching should be linked and that one should reinforce the other. What we
need is an approach that reinforces an appropriate relationship between the two. As
non-native speakers Libyan learners should first learn the English language then they
will be in a position to deal with the literature of the language which in turn will help
them to improve their language skills. We need language to communicate. Literature
Is language sometimes spoken sometimes written. Literature is the type of language
that helps learners to express ideas, feelings, fears and the like most effectively.
Literature expresses the history of humanity with its pains and happiness, relates
important events and the introduction of new ideas. Literature is like a stream of
water. Everybody needs water but can drink only according to his thirst and capacity.

Before talking about appropriate approaches to teaching literature, it is
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Important, however, to mention the attitude of Libyan learners towards the English
language. They realise that English is an international language, that it is one of the
most important windows of knowledge and communication. Because of historical
events and the attitude of the UK and USA towards Libya and towards the
Palestinian- Israeli conflict, however, people have grown cynical about anything that
comes from England or America, news, ideas, culture, language, music. For instance,
In one extreme case, in 1984, two main cities were bombed and many civilians were
killed by American planes taking off from bases in England. One result of this event
was a four-year ban on the teaching of English in Libyan schools.

In this context, if it is agreed that English language and literature has an
important role to play in the education of Libyan students, it is important to avoid any
clash between the cultures involved. Sensitive issues like politics and religion must
be avoided. It is wise and educative to choose literary works which deal with
universal issues like justice, wisdom, morals, human rights, friendship, freedom and
the like. Even when appropriate topics are chosen, however, there are other
difficulties to be faced.

The grammar translation method of teaching English which is still the norm in
many schools in Libya leads to poor reading skills. When dealing with literary texts
teachers read the chosen texts to the learners so there is no real opportunity for
learners to read for themselves. Moreover, teachers do not set tasks to help learners to
explore the texts for themselves. Learners tend to translate the set texts using a
bilingual dictionary. This means that often they do not discover the meaning of the
word in the actual context, they do not have the enjoyment of the continuous reading
of a text and so do not get any benefit from the use of literary texts. It is important
that teachers should develop tasks that will help learners to read effectively. As a
result literary texts are more likely to help them develop their language further and to
help them learn more about the world.

The situation with regard to reading skills is related to a larger problem. In
common with other countries the language curriculum in Libya is teacher-centred.
Teachers do most of the work and there is little opportunity for learners to speak.
This means that literary texts are not used as the basis for the type of discussion
which would make them interesting to learners.
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Another problem is the gap between English and Arabic culture. The two
cultures are quite different. To bridge this gap we have suggested concentrating on
universal issues which are of interest to humanity in general.

The selection of appropriate texts is, however, a problem in itself because
teachers have had no real training in English literature. They are not aware of
appropriate authors, playwrights or poets. They have little knowledge of modern
literature. At the present time in the English departments texts are selected from a
short list of simplified classical works. University teachers have the freedom to select
their own texts but problems arise because of their lack of awareness and because
books are not available to help them in their choice.

In this context, then, it is believed that appropriate literary texts for the Libyan
situation are those which are about universal topics of interest to humanity in general.
Once appropriate texts have been chosen it is the teachers' role to help learners to
explore literary works themselves in a way that will help them make their own
judgements and to develop their own opinions. Learners will not be interested unless
they become participants. Learners should be allowed to express their own feelings.
Classes should not be teacher-centred.

If we are to develop such an approach to the teaching of literature appropriate
for our target learners, we need first to examine some current approaches.

Some Approaches to Teaching Literature

The stylistic approach analyses the language used in the literary text. One of
its aims is to use this analysis to improve the understanding of the literary purpose
and the function of the language used in the text. This approach assumes that accurate
reading leads to fluent reading. Though this approach may be appropriate for
advanced level students it is not suitable for Libyan learners who do not have good
reading skills. By the time they approach literature, even at university level, their
reading skills have reached only an intermediate stage.

Moody's approach is based on the belief that the aim of teaching literature is to
teach learners how to read and interpret literature to become "reasonable, skilled and
sensitive readers able to feel and judge for themselves™ (Moody 1983:15). To achieve
this aim he distinguishes between extrinsic and intrinsic elements which help in
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evaluating literary texts. That is information from outside the text and information
from inside the text. Although he states that the literary text is subject to different
opinions and commentaries we believe that this approach makes the literary text
sacrosanct and less learner-centred than a language-centred approach. This is because
as the categories are relatively fixed, there is little space for learners to use their own
judgement. They are more likely to concentrate on learning about fixed elements like
the cultural background or the autobiography of the writer.

Literature as a resource is a language-based approach. The study of literature
involves reading literary works. Such works provide interesting materials involving
ideas, thoughts and cultural information which can be used to stimulate learners to
talk and write. Literature can be a resource which provides teachers with an
opportunity for developing language learning tasks based on materials that will
enable learners to get involved mentally and emotionally in appropriate literary texts.

Carter and Long (1991) mention a potential disadvantage of this approach
when teaching and examining shift focus from knowledge of literature to knowledge
about literature. Then, learners will be concerned with facts about the literary context
like dates and information about the writer. As in Moody's approach they will not be
led to respond to the literary text itself. The inclination to concentrate on information
about literature hinders the learners from relating to and being deeply involved in the
text. They are likely to miss the enjoyment and excitement of reading literature.
Instead, learners should be invited to read the text and contribute their own opinions
and feelings. Needless to say learners who are exposed to and motivated by different
literary texts are more likely to develop literary competence. As they develop their
reading skills they are likely to discover the pleasure of reading literature.

A language-based approach focuses on reading as a process. It is a learner-
centred approach which enables learners to explore literary texts for themselves. The
teacher intervenes to ensure that the experience of direct involvement in the text is
meaningful. In the next few pages we will look at two examples of learning materials
which illustrate the appropriateness of this approach to Libyan students in the English
department.
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Learning Materials

(1) Fireand Ice by Robert Frost

This poem has been chosen as suitable for Libyan learners as if is relatively concrete
but at the same time deals with emotions that are universal and can thus be tackled by

our students.

Before the poem

With your group discuss what the two words fire and ice bring to your
mind.

- Have you ever experienced anything that brings together fire and ice?
- With your partner discuss the good and bad aspects of both fire and ice.

- When do you think that people can feel like ice? When can they feel
like fire? Write your own notes.

- Compare your notes about fire and ice with your partner's notes.

Listening
Fire and Ice

Some say the world will end in fire,
Some say in ice.
From what I've tasted of desire
| hold with those who favour fire.
But if it had to perish twice,
| think I know enough of hate
To say that for destruction ice
Is also great
And would suffice.
Robert Frost

Listen to your teacher reading the poem and find out how many times you hear the
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words fire and ice.

Listen again and write down words which have the same sound at the
ends of lines. You will need three lists:

(1) fire (2)ice (3) hate

Listening and Reading

Reading

Now listen to your partner reading the poem. As you listen, look at the
poem and underline all the words in group (1); circle the words in group
(2); put brackets around the words in group (3). (Both learners should
read the poem)

[Check in the Key]

With your partner find the lines which contain the following meanings:

(@) Desire is like fire

(b)  Hatred is like ice

(c) Desire is destructive
(d) Hate is destructive

(d) Fireis stronger than ice

Reading between the Lines

What does fire symbolise in the poem? What does ice symbolise in the
poem?

Why does the poet use these symbols?

What message does the poet wish to convey through his poem?
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The teacher should choose two or three views about the poem's message to be
reported to the whole class as a way of showing that there are many different
reactions possible to a literary text.

Research Work

Go to the library or search the Internet and find the following information about
Robert Frost:
1) When he lived.
2) His nationality.
3) The main events in his life.
4) The titles of some other works.

Choose one of his other short poems to present to the class. Be ready to
1) Read it to your group.
2) Explain what you think its purpose is and why.
3) Say why you chose it.

(2) Animal Farm by George Orwell
Choice of Text

This novel has been selected because it is short and because the story is relatively
simple. This means that it will not be too demanding for Libyan learners who are, on
the average, at an intermediate level. From Arabic literature learners are familiar with
the convention of animals being characters in a story. This means that they will not
find the idea unacceptable.

The story also appears on video which provides a further resource for motivating
the learners. It is important to note, however, that the use of the video comes after
reading the story and that the script of the video differs somewhat from Orwell's
story. This ensures that the video does not make the activity of reading redundant.

Animal Farm deals with a universal issue one that is important to our learners. It
relates to an experience that is typical of the third world. People are filled with
ambitions and dreams of freedom. Towards this end they may participate in a
revolution. Often they find that they have replaced an old master with a new one that
does not seem to be better. Further, George Orwell is a writer known in the Arab
world. Thus, centrally, the linguistic level and cultural background of the learners has
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influenced the choice of the text in terms of difficulty and topic. The goal is to find a
text suitable for helping them to improve their English as the same time as they enjoy
reading English literature.

The Tasks

We believe that there is no one right way to explore a literary text. The most
important thing is to stimulate learners to read literature, explore the ideas expressed
and express their own opinions. This indicates the approach used in this assignment.
It is a language-based approach in which we use the text of Animal Farm as a
resource for learning.

The story is divided into ten chapters. Tasks are set for each chapter. Each
chapter is relatively short so learners are able to read them fairly quickly as they
follow the tasks. The assumption is that the tasks will direct the learners to read the
text, discuss relevant issues and write up their own summaries and views. Finally,
they are led to read between the lines and appreciate the writer's purpose.
Accordingly, it is believed that learners are led to use literature as a vehicle for
improving their linguistic competence. It is also intended that this will be an
introduction to their literary competence which will develop as learners are exposed
to more and more literary texts in a similar way. That is, as our learners are non-
native speakers, we assume that linguistic competence comes first and so our
approach should be a language-based one which will provide the basis for later
literary competence.

The first two chapters are selected to exemplify how the book might be treated
in a Libyan classroom.

The Book
General Introduction

Before reading the story the teacher should encourage the learners to predict
what the story is about. For instance,
Animal Farm is the title of a story written by George Orwell.

1) What do you think this story might be about?
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2) Do you think that human beings might take part in the story?

3) Imagine that some farm animals tell you that they need help. What would you
do?

Chapter One
Pre-reading
Imagine that some farm animals are invited to a meeting:
Where will the meeting be held?
Who will run the meeting?

What will be the main issues of the meeting?
What might be the common dream among the animals?

~wn e

Make notes so that later you can compare them with George Orwell's ideas.

Reading

Work with a partner. If you have problems with any words try to guess
the meaning. Do not use your dictionary.

1. List the characters in the story. To do this complete the first column

below.
The characters their names
1 the white boar Snowball
2
3
4
26
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[Check in the Key]

2. Find the names of the animals who attended the meeting. Write them in
the second column above. The first one has been done for you.

[Check in the Key]

3. Find out what happened in the story. To do this, read chapter 1 and put
the following sentences in the correct order. Write the numbers 1-20 in
the brackets. Number 1 is done for you.

N—r

NN N NN N NN N NN NN NN N N
N N N N N N N N N N N N N N N N |—‘v

The lights went out

Mr Jones arrived home.

He went to bed.

The animals joined in.

Major cleared his throat and began to speak.

He talked about the misery of their lives.

He told them to rebel.

He fired his gun.

The animals decided that the rats were comrades.
The animals gathered in the barn.

Major repeated the animals' duties towards each other.
The animals fled to their sleeping places.

The dogs chased the rats away.

He told them about his dream.

He sang them a song.

He said that Man was the cause of their problems.
They woke Mr Jones.

Major held a vote.
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() They made themselves comfortable.
()  The animals joined in.

[Check in the Key]

. Find the following statement:

"Comrades, you have already heard about the strange dream that
| had last night."

- Who made this statement?

- Where would we expect to hear the term Comrade?
- Why has the term Comrade been used here?

- Would you call your classmate Comrade? Why?

- What was the dream?

. According to Benjamin, why had God given him a tail?

. Find the following statement

"Man is the only creature that consumes without producing™

- Who made this statement?
- What do you think it means?
- Do you think it is true?

. When Major was a little pig his mother used to sing him a song. Find

the song and read it.

- What is the name of the song?
- What is the purpose of the song?

. In the song, find the statement

"For that day we all must labour"
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- What day are all the animals hoping for?

9. Find out how the meeting ended.

Chapter Two
Before you start reading
- Remember how the meeting in Chapter 1 ended:
Mr Jones

- In light of this, do you think the animals will be able to reach that day
for which they "must all labour"?

- How do you think they might do it?
While you read
1.Find out what happened to old Major.

2.In the light of Major's speech in Chapter One, how did the animals prepare
themselves for revolution?

3.Who became the new leader?

4.List the names of the three most important pigs. To do this write each name
in the spaces provided.

( )  He was "a large, fierce-looking boar. He was not much of a talker,
with reputation for getting his own way."

( ) He was "a brilliant talker who could turn black into white. He was
very persuasive pig."
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( ) He was "full of high spirits, quicker than Napoleon in speech and
more inventive but he had not the same depth of character."
In groups
1. Having read about the leadership issues of Animal farm,
- List the characteristics it gives for a good leader

- Should we have "persuasive leaders who turn black into white™?
Give reasons for your opinion.

- Who said "ribbons are the badge of slavery"? Why did he say it?
Do you agree? Why?

2. Think about the idea of "Sugar Candy Mountain":

- What does it mean to you?

- Can human beings dream of such a place?

- Who is described as "a spy and a tale bearer, but he was a clever
talker"? How is this related to the idea of "Sugar Candy
Mountain"?

3. List the events which lead the animals to break down the store shed.
4. "The animals had destroyed anything that reminded them of Mr Jones".

List these things.

5. Explain the following statement:

"Hunger influences one's behaviour"
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Are there any such implications in Chapter Two of Animal Farm?

6. Find and read the Seven Commandments. What implications are there
for human beings in these statements?

After finishing Chapter Two

Think about why the pigs took over the leadership of the other animals.
Write notes so that you can compare your ideas with those of your neighbour.

The Video Tape

As mentioned above one of the interesting things related to adopting Animal
Farm as material for teaching literature is the existence of the BBC's animated
cartoon of the story. This provides a good opportunity for language teachers to vary
the activities of their learners and point to other sources of literature - films, recorded
plays, taped readings. This video can be exploited to improve listening skills and
note-taking as well as being the basis for speaking activities recycling the ideas
already presented through the reading of Orwell's story. In the material presented
here it is important that work with the video comes after the reading of the story. The
watching of the video should not hinder learner's reading and enjoyment of the
written text. We note that the animated cartoon is based on Orwell's book but it does
not use his actual dialogue. It outlines the same actions but moves towards a different
ending. It can thus be used to reinforce the happenings of the story and lead to further
discussion of possible outcomes.

Possible Tasks

The class can be divided into groups, each with its own tasks to carry out as
they watch the video. For instance,
1)  The film begins with Major's speech. Outline the main points he makes.

2)  Describe how the seven commandments change throughout the film.
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3)  When the animals had difficulties, who always made the resolutions?
Summarise the main resolutions.

4)  Describe the main events.

After watching the film groups should produce a final version of their notes
and appoint a spokesman to report back to the rest of the class. This can lead on to a
comparison between the book and the video with some speculation as to why the two
mediums are rather different.

KEY

(1) Fireandlce
Rhymes:  (a) fire, desire
(b) ice, twice, suffice
(c) hate, great

(2) Animal Farm

A) The characters

the white boar

the two cart-horses
the white goat

the donkey

the white mare

the farmer

the three dogs

the raven

coO~NOoOOTh, WNPEF

B) the characters their names

1 the white boar Old Major
2 the two cart-horses Boxer and Clover
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3 the white goat Muriel
4 the donkey Benjamin
5 the white mare Mollie
6 the farmer Mr Jones
7 the three dogs Bluebell, Jessie, Pincher
8 theraven Moses
3. The story

Mr Jones arrived home. He went to bed. The lights went
out. The animals gathered in the barn. They made themselves
comfortable. Major cleared his throat and began to speak. He
talked about the misery of their lives. Then he said that Man was
the cause of their problems. He told them to rebel. Then the dogs
chased the rats away. Major held a vote. The animals decided that
the rats were comrades. Major repeated the animals’ duties
towards each other. Then he told them about his dream and he
sang them a song. The animals joined in. They woke Mr Jones.
He fired his gun. The animals fled to their sleeping places.
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ABSTRACT

In this research, the use of cefotaxime as corrosion inhibitor for copper in
nitric acid solution has been performed through weight loss, potentiodynamic
polarization, and electrochemical impedance spectroscopy (EIS). The effect of
inhibitor concentration, temperature and immersion time against inhibitor action
was investigated. Results show that cefotaxime may be used as an efficient
inhibitor for copper in nitric acid solutions. Potentiodynamic polarization studies
reveal that cefotaxime acts as a mixed-type inhibitor without any change in the
mechanism of hydrogen evolution. The adsorption of this compound on copper
surface obeys Langmuir’s adsorption isotherm and has a physiosorption
mechanism.
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1.INTRODUCTION

Copper and its alloys, because of their excellent resistance to corrosion in
neutral aggressive media and their ease of processing, they are widely used in
industries(1), especially in electronics, solar cell fittings, household products,
structural engineering, art and decoration, coinage and biomedical application.
Roughly, 19% of the weight of a mobile phone nowadays consists of copper and
copper alloys. Even though copper is corrosion resistant due to its natural oxide
film, it is prone to corrode in solutions that contain oxygen and high concentration
of chloride, sulphate, sulphide and nitrate ions. A variety of potentially damaging
environments require versatile inhibition actions. Although an inhibitor is
sometimes added to avoid tarnishing, in the majority of cases the inhibitor’s
purpose is to prevent or postpone corrosion attack. Numerous investigations have
been conducted on the corrosion inhibition of copper and its alloys (2-10). HNO3
Is an oxidizing acid and its oxidizing capacity depends on its concentration(11-13).
Metals react with nitric acid by giving hydrogen and the metal nitrates. The
evolved hydrogen is used up in reducing nitric acid to various products (14). It is
known (15)that most of the brasses metals react with nitric acid to form hydrogen
rich compounds (NH3; or NH,OH), whereas noble metals like silver or copper
produce compounds rich in oxygen (NO,, NO and HNO,).

It is noticed that presence of hetero-atom such as nitrogen, sulphur,
phosphorous in the organic compound molecule improves its action as copper
corrosion inhibitor. Amongst these organic compounds and their derivatives such
as azoles (16, 17), amino acids (18) and many others, but these compounds are
highly toxic. Recently, researches are oriented to the development of green
corrosion inhibitors, compounds with good inhibition efficiency but low risk of
environmental pollution (19). Antibiotic drugs have attracted attention in the field
of corrosion inhibition for many decades. As natural products, they are a source of
non-toxic, eco-friendly, readily available and renewable inhibitors for preventing
metal corrosion (20, 21). So our aim is to study the inhibiting effect of cefotaxime
on copper corrosion in nitric acid solution using chemical and electrochemical
techniques.

2.EXPERIMENTAL
2.1.Materials and solutions
Experiments were performed using copper specimens (99.98%) were
mounted in Teflon. An epoxy resin was used to fill the space between Teflon and
copper electrode. The aggressive solution used was prepared by dilution of
analytical reagent grade 70% HNO; with bidistilled water. Cefotaxime was
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obtained from Glaxo SmithKline, Medical Union Pharmaceuticals, Alexandria Co.
for Pharmaceuticals Egypt. The stock solution (1x 10-M) of cefotaxime was used
to prepare the desired concentrations by dilution with bidistilled water. The
concentration range of cefotaxime used was (0.5x 10* - 8x10* M). Its chemical
structure is shown in Table(1).

Tablel.Chemical structure of cefotaxime .

Structure Mol. formula Mol.wt.

[ C16H17N505S, 455.465g/mol

RO
N /I
S N H
: . (LS
HoN o ;f\'l/ e o)
o \n/
o
o” “SOoH

2.2.Weight loss measurements

The weight loss measurements were carried out in a 100 ml glass beaker
placed in a thermostat water bath. The solution volume was 100 ml. The used
copper coupons had a square form (length = 2 cm, width = 2 cm, thickness = 0.2
cm). The coupons were weighed and suspended in 100 ml of an aerated 1 M HNO3
solution with and without different concentrations of cefotaxime for 3 h exposure
period of time at (25 -45) = 1 °C. At the end of the tests, the coupons were taken
out, washed with bi-distilled water, degreased with acetone, washed again with bi-
distilled water, dried, and then weighed using an analytical balance. The inhibition
efficiency (% IE) over the exposure time period were calculated according to the
following equation(12):

%fE:ﬂxwo:(l—M)xwo (1)
Wifree)

where, 8 surface coverage, Wisee) and Wiinny are the weight loss in the absence and
presence of inhibitor, respectively.

2.3. Electrochemical measurements

Electrochemical measurements were performed in three-electrode glass cell
at constant temperature of 25 + 1 °C, a platinum electrode was used as counter
electrode, and saturated calomel electrode (SCE) was used as reference electrode.
The working electrode was embedded in epoxy resin, leaving a geometrical surface
area of 1 cm? exposed to the electrolyte. Potentiodynamic (Tafel) polarization
curves and electrochemical impedance measurements were carried out using a
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computer controlled Gamry Instrument PC14-G750 Potentiostat/Galvanostat/ZRA.
This includes a Gamry Framework system based on the ESA400, Gamry
applications that include dcl105 for dc corrosion measurements, EIS300 for
electrochemical impedance spectroscopy along with a computer for collecting data.
Echem Analyst 5.58 software was used for plotting, graphing and fitting data.
Accordingly all experiments were carried out after 30 minute immersion of metal
specimens into the electrolyte. Tafel polarization curves were obtained using a
sweep rate of 1 mV s? in the potential range from -1000 mV to 1200mV with
respect to the open circuit potential. The linear Tafel segments of the anodic and
cathodic curves were extrapolated to corrosion potential to obtain the corrosion
current densities. The corrosion current densities( icom Was used for the calculation
of inhibition efficiency and surface coverage (0) as below (22):

%IE= 6 X100 = (1 ——“’“’“’"‘1“’9) X 100 2)

ico rrifree)

Where icoriree) @Nd icorrinny are the corrosion current densities in the absence and
presence of inhibitor, respectively.

Electrochemical impedance spectra were obtained in the frequency range of 0.1 Hz
to 100 kHz with perturbation amplitude of 5 mV at the corrosion potential. The
efficiency of the inhibition and the surface coverage (0) obtained from the
impedance measurements are defined by the following relations(21,22):

%IE= 6 x100= (1- 2—2;)?:100 3)

Where R and R are the charge transfer resistance in the absence and presence of
inhibitor, respectively.

3.RESULTS AND DISCUSSION

3.1.Weight loss measurements

Figure (1) show the weight loss-time curves for copper in 1M nitric acid in
the presence and absence of different concentrations of cefotaxime at 25 °C. These
curves are characterized by a sharp rise in weight loss from the beginning. Curves
for additives containing system fall below that of the free acid. These curves
indicated that, the weight loss of copper depends on the concentration of this
additive. Increase in bulk concentration and consequently increase of surface
coverage by the additive increases their inhibition efficiencies towards copper
dissolution. As shown in Table (2) the inhibition efficiency of cefotaxime increases
with the increase of their concentrations in the corrosive medium. It is thus obvious
that increase of bulk concentration and consequently, increase of surface area
coverage by the additive retards the dissolution copper.
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The inhibitory behavior of this compound against copper corrosion can be
attributed to the adsorption of cefotaxime on the copper surface, which limits the
dissolution of the latter by blocking of its corrosion sites and hence decreasing the
corrosion rate, with increasing efficiency as their concentrations increase.
Cefotaxime can be adsorbed by the interaction between the lone pairs of electrons
of the nitrogen, sulphur and oxygen atoms with the copper surface. This process is
facilitated by the presence of low lying d orbitals in the copper ions. Recently it
was found that the formation of donor—acceptor surface complexes between free
electrons of an inhibitor and a vacant d orbital of a metal is responsible for the
inhibition of the corrosion process (23).
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Figure 1. Weight loss-time curves for the corrosion of copper in 1 M HNOs in the absence and
presence of different concentrations of cefotaxime at 25 £1°C.

Table 2. Corrosion rate (C.R.) in (mg cm min™) and inhibition efficiency data obtained from
weight loss measurements for copper in 1 M HNOs solutions without and with various
concentrations of cefotaxime at 25 + 1°C.

Conc.,M C.R., mg cm? min! 0 % IE
1 M HNO3 0.531 - -
0.5x10*M 0.271 0.589 58.9

2x10*M 0.235 0.726 72.6

4x10“M 0.174 0.777 7.7

6x10*M 0.132 0.864 86.4

8x10*M 0.072 0.889 88.9
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3.1.2. Effect of temperature and activation Parameters of Corrosion
Process

The dissolution of copper in 1 M HNO3 acid increases by increasing
temperatures, the dissolution of copper in 1 M HNOj in the presence of cefotaxime
at 1x10° - 8x10°°M was studied by weight loss method over a temperature range
25-45°C. The Corrosion rate of copper dissolution increases as the temperature
Increases, but at lower rate than in uninhibited solutions as shown in Table (3). The
inhibition efficiency of the additives decreases with rising the temperature which
proves that the adsorption of these compounds on the surface of copper occurs
through physical adsorption of the additives on the metal surface. Desorption is
aided by increasing the reaction temperature.

The apparent activation energy (Ea*), the enthalpy of activation (AH*) and
the entropy of activation (AS*) for the corrosion of copper and brass in 1 M HNO3
solution in the absence and presence of different concentrations of cefotaxime were
calculated from Arrhenius-type equation:

_Eia

Rate(k) = Aerr (4)
and transition-state equation(24):
pr A4S CAHT
Rate(k) = L, EResrT (5)

Where (A) is the frequency factor, (h) is the Planck’s constant, (N) is Avogadro’s
number and (R) is the universal gas constant.

Kinetic parameters obtained from plots of log Rate vs. (1/T)[Figure(2)] and
log (Rate/T) vs. (1/T) [Figure (3)] are given in Table (4). Inspection of Table (4)
shows that higher values were obtained for (Ea*) and (AH*) in the presence of
inhibitor indicating the higher protection efficiency observed for this inhibitor.
There is also a parallism between increases in inhibition efficiency and increases in
(Ea*) and (AH*) values. These results indicate that this tested compound acted as
inhibitors through increasing activation energy of copper dissolution by making a
barrier to mass and charge transfer by their adsorption on copper surface. The
increase in the activation enthalpy (AH*) in the presence of the inhibitors implies
that the addition of the inhibitors to the acid solution increases the height of the
energy barrier of the corrosion reaction to an extent depends on the type and
concentration of the present inhibitor. Also, the entropy AS* widely decreases with
the content of the inhibitor. This means the formation of an ordered stable layer of
inhibitor on copper surface (25).
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Table 3. Data of weight loss measurements for copper in 1 M HNO3 solution in the absence and
presence of different concentrations of cefotaxime at 25-45 +1°C.

conc. Temp., °C C.R., mg cm?min? 0 % IE
s 25 0.271 0.589 58.9
‘é 35 0.415 0.541 54.1
X 45 0.652 0.532 53.2
o 55 0.772 0.506 50.6
s 25 0.235 0.726 72.6
I 35 0.392 0.663 66.3
S, 45 0.599 0.652 65.2
o~ 55 0.842 0.644 64.4
s 25 0.174 0.777 77.7
5 35 0.199 0.757 75.7
S, 45 0.447 0.735 73.5
~ 55 0.599 0.642 64.2
s 25 0.132 0.864 86.4
I 35 0.107 0.856 85.6
S, 45 0.319 0.824 82.4
© 55 0.464 0.742 74.2
s 25 0.072 0.886 88.6
p 35 0.059 0.868 86.8
=2 45 0.012 0.850 85.0
© 55 0.010 0.793 79.3

Table 4. Effect of concentration of cefotaxime on the activation energy of copper dissolution in
1 M HNO3

Conc. M Activation parameters
Ea * AH* AS*
kJ mol ! kJ mol ! J mol! K?
1 M HNO3 44.32 40.36 -139.13
0.5x10"*M 78.83 81.42 -9.52
2x10“M 86.21 85.05 -10.55
4x10*M 83.38 89.34 -13.13
6x10*M 84.92 90.98 -16.93
8x10*M 86.28 99.04 -38.46
40
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Figure 2. log corrosion rate vs 1/T curves for copper dissolution in 1M HNOs in absence and
presence of different concentrations of cefotaxime.
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Figure 3. log corrosion rate vs 1/T curves for copper dissolution in 1 M HNO3 in absence and
presence of different concentrations of cefotaxime.

41
© The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.


https://doi.org/10.54172/7eztm959

Jdal) jae daala
Lzl o ) A0S e
2017 52-34 cladall Jg¥) asadl -JgY) alaal)
DOI: https://doi.org/10.54172/7eztm959

3.1.2.Adsorption isotherm

A number of mathematical relationships for the adsorption isotherms have
been suggested to fit the experiment data of the present work.
The degree of surface coverage (0), i1.e, the fraction of the surface covered by the
inhibitor molecules at any given concentration of the inhibitor, was calculated from
the equation mentioned %IE = (100x 0). The values of 6 have been shown in
Tables (2, 3). The degree of surface coverage was found to increase with
increasing concentration of additives. Attempts were made to fit 0 values to
various isotherms including Langmuir, Freundlich, Temkin and Frumkin. By far,
the best fit was obtained with Langmuir isotherm.
The equilibrium constant of the adsorption process, K, which is related to the
standard free energy of adsorption (A G®gs) by (26, 27):

8

£ _kC (6)

1-8

-AG,
1

K=—e &rr (7)

pes s e |

Where 55.5 is the concentration of water molecule in (mol L 1) at
metal/solution interface, R is the universal gas constant and T is the absolute
temperature.

Figure (4) shows the plot of 0 /1- 0 vs. C for different concentrations of
investigated compound. This plots gives straight line with slope very close to
unity. The regression (R?) is more than 0.9. This means that there is no interaction
between the adsorbed species on the electrode surface (28).

All the calculated thermodynamic parameters are listed in Table 5. The
negative value of AG°s In Table 5 suggested that the adsorption of inhibitor
molecules on to copper surface is spontancous process. Generally, values of AG®4qs
up to -20kJ mol are consistent with electrostatic interaction between the charged
molecules and the charged metal (physical adsorption) while those more negative
than -40 kJ mol * involve charge sharing or transfer of electrons from the inhibitor
molecules to the metal surface to form a coordinate type of bond (chemisorption)
(29, 30).

Moreover, the adsorption heat can be calculated according to the Van’t Hoff
equation 7 (31):

Ink =—2Hae | const (8)
RT
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The AH s values (Table 5) are negative, which show that the adsorption is
an exothermic process (32).
Finally, the standard adsorption entropy AS°,qs can be calculated by the equation 9:

Asg, = e 200w 9)

The AS 4 values (Table 5) are negative, which show that the adsorption is
an exothermic process and always accompanied by a decrease of entropy. The
reason can be explained as follows: the adsorption of organic inhibitor molecules
from the aqueous solution. Table 5 lists all the above calculated thermodynamic
parameters (33-34).

50 —-
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a5 ] m 25 R?=0.9865
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Figure 4. Adsorption isotherm curves for the adsorption of cefotaxime on copper in 1 M HNOs
at different temperatures.

Table 5. Thermodynamic parameters for copper in 1 M HNOs for cefotaxime at 25-45 + 1°C.

Temp., K Kads, gl AG®ads, kI mol 1 | AH®ads, kJ mol -t | AS®ags, J mol! Kt
298 50.62 -19.68 -275.83
303 13.45 -16.27 -270.25
308 9.15 -15.66 -79.30 -266.77
313 7.79 -14.17 -252.71
318 417 -13.58 -248.45

3.2.Polarization Curves
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Figure (5) shows the potentiodynamic polarization curves for copper
dissolution in 1 M HNOj3 in the absence and presence of different concentrations of
cefotaxime at 25°C.
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Figure 5. Potentiodynamic polarization curves for the corrosion of copper in 1 M HNOs
solution without and with various concentrations of cefotaxime at 25+1°C.

The numerical values of the variation of the corrosion current density (icor),
the corrosion potential (Ecorr), Tafel slopes (Ba and B¢), the degree of surface
coverage (0), and the inhibition efficiency (%IE) with different concentrations of
inhibitor for copper and brass are given in Table (6). The potentiodynamic curves
show that there is a clear reduction of both anodic and cathodic currents in the
presence of inhibitor compared to those for the blank solution. It is clear that the
cathodic reduction (hydrogen evolution) and the anodic reaction (metal
dissolution) were inhibited. The values of cathodic Tafel slope (B.) for inhibitor are
found to increase in the presence of inhibitor. The Tafel slope variation suggests
that the investigated inhibitor influence the kinetic of the hydrogen evolution
reaction (34). This indicates an increase in the energy barrier for proton discharge,
leading to less gas evolution (35). The approximately constant values of B, for
inhibitors indicate that these compounds were first adsorbed onto the electrode
(copper) surface and impeded by merely blocking the reaction sites of the electrode
surface without affecting the anodic reaction mechanism (36). The small changes
in corrosion potential, Ecorr, Which indicate that this extract is act as mixed type but
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mainly cathodic inhibitors for copper corrosion in 1 M HNO3 solution. The orders
of inhibition efficiency of this inhibitor at different concentrations as given by
polarization measurements are in good agreement with those obtained from
weight-loss measurements.

Table 6. Effect of concentration of cefotaxime on the electrochemical parameters calculated by
potentiodynamic polarization technique for the corrosion of copper in 1 M HNO3 at 25+1°C.

icorr, -Ecorr, Ba, Bc, CR, 0 WIE
Conc., M | pJAcm? | mV vs. | Vdec! | Vdec! | mpy
SCE

IMHNOs | 1200 | 2068 | 1325 | 233 | 186.2

0.5X 10* 192.0 2.22 91.2 234 82.8 0.503 50.3

2X 10 153.0 | -2.84 90.9 234 76.5 0.590 59.0

4X 10* 127 4.09 107.8 220 54.6 0.688 68.8

6X 10 65.4 25.80 | 854 282 345 0.796 79.6

8Xx 10* 41.7 26.20 99.4 180.7 13.7 0.875 87.5

3.3.Electrochemical impedance spectroscopy (EIS)

The corrosion behavior of copper in nitric acid solution, in the absence and
presence of different concentrations of cefotaxime, is also investigated by EIS at
25 °C after 30 min of immersion Figures( 6,7).

EIS spectra of the these compounds were analyzed using the equivalent circuit in
Figure 8, where R represents the solution resistance, R. denotes the charge-
transfer resistance, and a CPE instead of a pure capacitor represents the interfacial
capacitance (37). The impedance of a CPE is described by the following equation:

Zepp = Yu_lg%axj_n (10)
Where Y is the magnitude of the CPE, j is an imaginary number, ® is the angular
frequency (®max = 27mtfmax), fmax IS the frequency at which the imaginary component
of the impedance reaches its maximum values, and n is the deviation parameter of
the CPE: -1 <n < 1. The values of the interfacial capacitance Cgy can be calculated
from CPE parameter values Y, and n using equation(38):

Cd.'.' = YD (mmaxjn_l (11)

After analyzing the shape of the Nyquist plots, it is concluded that the curves
approximated by a single capacitive semicircles, showing that the corrosion
process was mainly charged-transfer controlled (39, 40). The general shape of the
curves is very similar for all samples (in presence or in absence of inhibitors at
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different immersion times) indicating that no change in the corrosion mechanism

(41).
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Figure 6. Nyquist plots recorded for copper in 1 M HNO3 without and with various
concentrations of cefotaxime at 25+1°C.
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Figure 7. Bode plots recorded for copper in 1 M HNO3 without and with various concentrations
of cefotaxime at 25+1°C.
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Figure 8. Electrical equivalent circuit used to fit the impedance data

The charge-transfer resistance (R¢;) values are calculated from the difference
in impedance at lower and higher frequencies. The double layer capacitance (Cq)
and the frequency at which the imaginary component of the impedance is maximal
(-Zmax) are determined. The impedance parameters derived from these
investigations are summarized in Table (7). The results obtained from Table (7)
reveals that the presence of the cefotaxime led to decreasing the values of Cg due
to the decrease of the local dielectric constant and/or from the increase of thickness
of the electrical double layer. It was suggested that the inhibitor molecules were
functioned by adsorption at the metal / solution interface. Thus, the decrease in Cgq
values and the increase in R values and consequently, the inhibition efficiency
may be reported as the gradual replacement of water molecules by the adsorption
of the inhibitor molecules from the metal surface, and by decreasing the extent of
dissolution reaction.

Table 7. Electrochemical kinetic parameters obtained from EIS technique for copper in 1 M
HNO3 solution containing various concentrations of cefotaxime at 25+1°C.

C 1

Conc.,M, Ret, Q cm? oF g'mz 0 %IE
1 M HNOs 53.51 270 - -
0.5X10*M 426.70 189 0.875 87.5
2X10*M 423.64 190 0.874 87.4
4X10*M 556.60 149 0.904 90.4
6X10“M 591.04 145 0.909 90.9
8X10*M 615.06 136 0.913 91.3
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3.4.Mechanism of inhibition

Ulick R. Even, the British scientist who is considered the "father of
corrosion sience”, has said that "corrosion is largely an electrochemical
phenomenon, corrosion in an aqueous environment and in an atmospheric
environment (which also involves thin aqueous layer) is an electrochemical
process because corrosion involves the transfer of electrons between a metal
surface and an aqueous electrolyte solution.
So its progress may be studied by measuring the changes which occur in metal
potential with time or with applied electrical currents. Basically, an anode (site for
an oxidation that produces electrons in the metal), a cathode (site for reduction that
consumes electrons produced by the anodic reaction), an electrolyte (electric
conductive environment), and a circuit connecting the anode and the cathode are
required for corrosion to occur, the corroding piece of metal is described as a "
mixed electrode" since simultaneous anodic and cathodic reactions are proceeding
on its surface (i.e., the mixed electrode is a complete electrochemical cell on one
metal surface). The general reaction that occurs electrochemically at the anode is
the dissolution of metal as ions to form either soluble ionic products or an
insoluble compound of the metal, usually an oxide.

M—0» M + g™

Where M=metal involved, n= valance of the corroding metal species and
Anodic dissolution of copper usually undergoes two electrochemical
transformations:

CU(S) o+ e E°=-052V
Cu? Cush + ¢ E°=0.16 V

The copper will then dissolve until either all the oxygen is removed or an
oxide film stops the process. That is the reaction why the cathodic reaction is
predominant for the copper.

Even though the copper undergoes teo reactions (oxidation of copper), this can be
summarized as:

Cu —E¥t + 2e E°=0.37V
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The loss of electrons or oxidation at the anode flow through the metallic
circuit to the cathode and permit a cathodic reaction to occur, where at a cathodic
site, the electrons react with some reducible component of the electrolyte and are
themselves removed from the metal.
In alkaline and netral aerated solution (i.e. presence of oxygen in the water)
the predominant catodic reaction is the reduction of dissolved oxygen gas [6]
which will occur due to its higher potential:

Oag +-AH 3% de" 2 H0(g) E°=1.23V
Or Oy +4H;0* +4e—»  6H,0

For metals corroding in acidic solutions (<« PH4), the supporting cathodic
half- reaction tends to be hydrogen ion reduction:
2H" +2¢
In aerated acids, the cathodic reactions could be

O, +4H +4e —2H0

The rates of the anodic and cathodic reactions (the rates of electron
production and consumption)., of course, must be equivalent according to faradays
law, being determined by the total flow of electrons from corroding anodes to non-
corroding cathodes which is called the "corrosion current”, lcor (i.€., a buildup of
charge would occur). The driving force for electrons to flow from the anode to the
cathode is the difference in potential between the anodic and cathodic site.

Since the corrosion current must also flow through the electrolyte by ionic
conduction the conductivity of the electrolyte will influence the way in which
corrosion cells operate(42).

Most organic inhibitors contain at least one polar group with an atom of
nitrogen or sulphur or in some cases selenium and phosphorus. The inhibiting
properties of many compounds are determined by the electron density at the
reaction center (43).

With increase in electron density in the center, the chemisorption between
the inhibitor and the metal are strengthened (44, 45). Cefotaxime is organic
compound that have center for m-electron and presence of hetero atoms such as
oxygen and nitrogen; hence, the adsorption of the inhibitor on the surface on
copper is enhanced by their presence. The inhibition efficiency cefotaxime is due
to the formation of multi-molecular layer of adsorption between copper
cefotaxime. Results of the present study have shown that cefotaxime inhibits the
acid induced corrosion of copper by virtue of adsorption of its components onto the
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metal surface. The inhibition process is a function of the metal, inhibitor
concentration, and temperature as well as inhibitor adsorption abilities, which is so
much dependent on the number of adsorption sites. The mode of adsorption
(physiosorption) observed could be attributed to the fact that cefotaxime can be
adsorbed physically. This observation may derive the fact that adsorbed organic
molecules can influence the behaviour of electrochemical reactions involved in
corrosion processes in several ways. The action of organic inhibitors depends on
the type of interactions between the substance and the metallic surface. The
interactions can bring about a change either in electrochemical mechanism or in
the surface available for the processes (44).

4.CONCLUSIONS

From the overall experimental results the following conclusions can be

deduced. The main conclusions are as follows:

1. cefotaxime shows good inhibitive action against the corrosion of copper in
1 M HNOg3.The value of inhibition efficiency increases with increasing the
inhibitor concentration and decreases with increasing of the temperature.

2. The adsorption of cefotaxime on copper is physical adsorption and obeys
Langmuir adsorption isotherm.

3. The negative values of the free energy of adsorption and adsorption heat
are indicate that the process was spontaneous and exothermic.

4. cefotaxime is good inhibitor and act mixed type but mainly cathodic
inhibitors for copper corrosion in 1 M HNOj3 solution.

5. There is good agreement between the data obtained from chemical method
and electrochemical methods.
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Abstract

The study aims to identify the relationship between the feeling of happiness
and self-esteem among the students of the Faculty of Education at the University of
Omar Al-Mukhtar in Al-Bieda. The study sample consisted of (135) students from
the Faculty of Education at the University of Omar Al-Mukhta, 60 males, 75
females; 74 first Year Students and 61 fourth Year Students. The Oxford
Happiness List by Argyle & Lu 1995, translated by Ahmed Abdel Khalek et al.
(2003), and the self-assessment by Cooper Smith were used in this study. The
study found the following results: First, there is a statistically significant
correlation between happiness and self-esteem among students of the Faculty of
Education. Second, there was a high level of happiness and self-esteem among the
students of the Faculty of Education. Third, there were no statistically significant
differences between males and females in feeling happy. Fourth, there were no
statistically significant differences between the first and fourth year students in
feeling happy. Fifth, there were no statistically significant differences between
males and females in self-esteem. Sixth, there were no statistically significant
differences between the first and fourth year students in self-assessment.

These results were discussed in light of the extent to which the study
hypotheses and their objectives and the available research and theoretical heritage,
as well as the results of these recommendations and studies worthy of research and
study in the future.

Keywords: Feeling Happy - Self Esteem - Relationship - Students - Omar Al
Mukhtar University
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Abstract

The aim of this study was to valuate the academic staff performance teaching at the
education faculty in Omar Mukhtar University. a total sample size of 297 students was chosen
using a stratified sampling method. During September and November 2016. Data collected were

imported into (SPSS) Statistical Package for the Social Sciences (version 19) software.

Normality testing was carried out, the collected data were normally distributed which warranted
the use of parametric tests. the results of academic staff performance questionnaire (ASPQ)
reliability, validity indicated that the (ASPQ) questionnaire may be considered as an appropriate
measure of academic staff performance. Frostiness the results showed that weakness in the
academic staff performance teaching, Gender and study levels variables were not important
factors affecting Libyan students’ scores on the academic staff performance questionnaire
(ASPQ).

key words: Evaluation of Teaching Performance - Faculty Members of Faculty of
Education
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Abstract:

This study examines the extent to which Muslim women can enjoy political rights
as men. We have presented the jurisprudential opinions on the issue, recalling the
evidence that each group relied on to support its claim. While some believe that they
enjoy these rights on an equal footing with men, others decide to deny them
entirely, while a third approach goes into detail, decides that they have some rights
without others, and we have concluded that the whole issue is not judgmental As it
is one of the competencies required to perform the availability of capacity and

capacity for performance in full.
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