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Abstract: This study analyzed the corrosion inhibitory effects and the antibacterial action of the
quinoline  derivative, namely  N'-(2-hydroxybenzylidene)-2-(quinolin-8-yloxy)acetohydrazide
(NHQA). NHQA prevention of corrosion behavior was investigated using weight loss experiments on
mild steel coupons in hydrochloric acid. Weight loss tests achieved improved inhibition performance
for NHQA, and the high inhibitor efficiency was reached at 303 K, of 93.4 percent at 500 ppm NHQA.
Moreover, the effect of immersion time on carbon steel corrosion was investigated using strategies for
weight loss. The NHQA mechanism for corrosion inhibition was also examined. These findings confirm
that the NHQA molecules can be used in industrial applications as a possible corrosion inhibitor. In an
aqueous solution, the synthesized compound (NHQA) can also be used as an antimicrobial agent. The
microbial inhibitive efficacy of NHQA against Gram-positive (Staphyloccocus aureus) and Gram-
negative bacteria (Escherichia coli, Proteus vulgaris, Klebsiella pneumoniae, and Pseudomonas
aeruginosa) was evaluated employee a disc diffusion technique. NHQA has considerable inhibition
efficacy toward all investigated bacteria.
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1. Introduction

Acid corrosion is a universal issue with financial consequences because of the need for
mild steel in many sectors, such as petroleum, coal, chemical, and diesel refineries. Corrosion
can occur in those industries by chemical washing, beveling, and metal re-scaling [1-3].
Prevention of corrosion is also required in the acidic environment. One of the most effective
ways to prevent the degradation of metal is the use of chemical inhibitors. The majority of
inhibitors are used to reduce attacks by corrosive ions in the solvent in contact with the metal
substrates. Heteroatoms with unsaturated links were typically used as organic inhibitors of mild
steel. The efficacy of these synthesized organic inhibitors is linked to the presence of functional
groups in their chemical formula, which has heteroatoms such as sulfur, oxygen and nitrogen
[4-9]. In several business areas, such as the oil and gas industries, the distribution and disposal
of the water, geothermal plants, and many areas of nuclear industry such as waste management
and power stations or fuel retreatment units, corrosion from bacteria is a concern [10,11]. The
effect of biocorrosion is the association between metal surface, abiotic corrosion products, and
bacterial cells and their metabolites [12,13], which is also synergistic. In naturally occurring
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biofilms, these bacteria normally coexist to form complex consortiums on corroding metallic
surfaces [14, 15]. Therefore, corrosion inhibitors with antimicrobial impacts on microbial
corrosion inductors are important as they minimize equipment and service lines' biological
damage [16,17]. Quinoline derivative, namely N'-(2-hydroxybenzylidene)-2-(quinolin-8-
yloxy)acetohydrazide (NHQA), was synthesized (Figure 1) in this investigation. The NHQA
concentration and exposure time assessment were further analyzed on inhibitor performance in
1.0 M hydrochloric acid solution, using mild steel. The antibacterial effects of NHQA were
also evaluated. The results were examined in order to assess the possible use of this NHQA as
an anti-biocorrosive agent against selected types of Gram-(+) and Gram-(-) bacteria.

2. Materials and Methods

2.1. General.

All the chemicals used in the current investigation were purchased from Sigma-Aldrich
company-Malaysia (analytical grade) and were used directly without further purifying. CHN
analysis was conducted on an Erba analyzer 5500 Carlo CHN.

2.2. Corrosion inhibition techniques.

The mild steel tested coupons with the chemical composition (weight %) Iron, Carbon
(0.210), Silicon (0.380), Phosphorus (0. 090), Manganese (0. 050), sulfur (0. 050), Aluminum
(0. 010), were used for weight loss measurements. The tested coupons have the dimensions
4.5 cm X 2.0 cm X 0.025 cm. The surface of the mild steel samples was physically treated
with various emery paper grades before conducted the anti-corrosion experiments [18,19].
Acetone has been used to degrease coupons and wash with double purified water and then
oven-dried until immersing it into the hydrochloric acid solution. In order to prepare a1 M HCI
solution, hydrochloric acid 37% analytical grade was diluted with double distilled water. The
tested coupons were polished, dried and weighed in order to utilized for the weight loss
measurements. Coupons were immersed in HCI 1 M medium in the absence and presence of
100, 200, 300, 400, and 500 ppm of inhibitor for 1, 10, and 24 hr as immersion time at 303 K
[20,21].

2.3. Preparation of N'-(2-hydroxybenzylidene)-2-(quinolin-8-yloxy)acetohydrazide.

An ethanolic solution that has equimolar quantities of 2-quinolin-8-
yloxyacetohydrazide and 2-hydroxybenzaldehyde was refluxed for 6 h. The hot ethyl alcohol
was used to recrystallized the dried precipitate. Yield 77 percentage and the melting point was
133 celsius. Calculated/theoretical CHN analysis for CisHisN3Os: C 67.28/67.87%, H
4.71/4.92%, N 13.08/13.44%. After that, the mild steel coupons were removed and rinsed with
distilled water, acetone, dried and weighed. The weight loss of tested coupons was evaluated
by determining the variation in coupon weights in the absence and presence of the tested
inhibitor 1 M HCI solution [22-24].

2.4. Antibacterial activity.

NHQA has been in-vitro tested using disc diffusion techniques for antibacterial efficacy
against gram-positive bacteria (Staphylococcus aureus) and gram-negative bacteria
(Escherichia coli, Proteus vulgaris, Klebsiella pneumoniae, and Pseudomonas aeruginosa).
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Due to its comfortable, decent and cost-effectiveness, the disc diffusion approach has been
used. Dimethylformamide has been used to prepare a range of NHQA concentrations (100, 200
and 500 ppm). Dimethylformamide has been used as a regulator for each dilution. For the
subculture of bacteria, the nutrient agar was utilized. For the subculture of bacteria, the nutrient
agar was used. The normal medicinal drug was chloramphenicol (positive control) and the
NHQA was compared. Filter papers (No. 4) brand Whatman, used as disk sterilized and
immersed in the desired concentrations of the NHQA were 6 mm in diameter. The socket disks
were mounted individually and incubated for 24 hrs at 37 °C in Petri-dishes with the chosen
forms of bacteria. Average +SD was tested for antibacterial efficacy [25-27].

3. Results and Discussion

3.1. Chemistry.

The  compound 2-(quinolin-8-yloxy)acetohydrazide refluxed  with 2-
hydroxybenzaldehyde to synthesis the NHQA, as exhibits in Figure 1. The physical
characterization for the synthesized NHQA showed that the chemical structure of the NHQA
molecule was expected and demonstrated in Figure 1.
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Figure 1. Synthesis of NHQA.

3.2. Weight loss techniques.

The weight loss experimental findings for mild steel in 1 M hydrochloric acid solution
without and with the addition of the synthesized inhibitor NHQA at 303 K are demonstrated
in Figure 2. The corrosion rate (Cg in mg.cm=2.h™1), inhibition efficiency (IE%), and
surface coverage (8) were determined as per in equations (1-3),

C. = AW 1)
R™ at
CR — Cg
IE(%) = 5 x 100 (2)
CR
CR — Cg

where AW represent the weight loss average in mg, t is the exposure time in houres, a is the
tested coupon exposure aria in cm?, whereas €2 and Cx are the corrosion rates without and
with various concentrations of synthesized inhibitors.

The addition of the NHQA as a corrosion inhibitor to the corrosive environment reduces
the corrosion rate and increases anticorrosive effectiveness, as demonstrated in Figure 2. The
inhibition efficiency increases, whereas the corrosion decrease with increasing the immersion
periods from 1 to 10 h. At 24 h, of immersion time, the inhibition efficiency decrease, whereas
the corrosion increase [28-31].
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Figure 2. Corrosion rate and inhibition efficiency versus exposure time (1, 5 and 24 h) for mild steel in1 M HCI
solution in the presence of different concentrations (100-500 ppm) of synthesized inhibitor.

These results suggest that the NHQA molecules are efficiently adsorbed on the surface
of mild steel. The inhibitive efficacy is increased at higher concentrations, and it exhibits that
further NHQA molecules are adsorbed to the mild steel surface. The high value of inhibition
efficacy of NHQA is due to the number of oxygen and nitrogen atoms in addition to benzene
heterocyclic rings. The inhibitive performance of an organic inhibitor is based on its ability to
be adsorbed on a tested steel surface [32]. NHQA molecules inhibited the corrosion rate as a
result of the formation of coordination bonds between the NHQA molecules and steel surface
through electron pairs of oxygen and nitrogen atoms of NHQA molecules, which coordinate
with empty d-orbital of iron atoms on the mild steel surface [33-35].

3.3. Antibacterial studies.

Figure 3 shows the effects of the disk diffusion techniques. The tests have been
replicated three times, with a default error of 0.1 mm. The negative control and solvent were
dimethyl-formamide for NHQA, used during all the experiments in this investigation. These
investigations showed that NHQA has a major effect on the human pathogenic screened
bacteria, as seen in Figure 3.

From the experimental results as in Figure 3, it is obvious that the tested compound
(NHQA) exhibits considerable efficacy versus G(+) Staphylococcus aureus than the efficiency
against G(+). The inhibition performance increased with an increase in the concentration of
NHQA [36-38].

The oxygen and nitrogen atoms, in addition to C=N group were correlated with an
increased inhibitive efficacy for tested gram-positive bacteria. NHQA also exhibits a good
antimicrobial performance against P. vulgaris. The antibacterial findings exhibit that the
NHQA molecules have significant inhibitive activities against all tested bacteria but are still
lower than that for the chloramphenicol (control).
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Figure 3. Antibacterial efficiencies of various concentrations of NHQA compare to chloramphenicol.
4. Conclusions

In conclusion, N'-(2-hydroxybenzylidene)-2-(quinolin-8-yloxy)acetohydrazide
(NHQA). was synthesized by reacting 2-(quinolin-8-yloxy)acetohydrazide refluxed with 2-
hydroxybenzaldehyde. Weight loss measurements were used to study the inhibitive
performance of NHQA as a corrosion inhibitor derived for mild steel in 1 M HCI solution.
Experimental results exhibit that NHQA is an excellent corrosion inhibitor for mild steel
surface in 1 M hydrochloric acid media with the highest inhibition activity of 93.% at 500 ppm.
The inhibition activity increases with increasing NHQA concentration and decreases with
increasing the immersion periods. NHQA was tested against selected kinds of G(+)
(Staphyloccocus aureus) and G(-) (E. coli, Proteus vulgaris, Pseudomonas, and Klebsiella
pneumoniae) bacteria as human pathogenic strains. NHQA molecules have important growth
inhibition efficacy against all tested human pathogenic strains and are promising to act as a
significant antibacterial compound comparing with the reference (chloramphenicol).
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