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Abstract 

         In this paper, the compound of (4-hydroxy-3-amino-1,8-naphthalic 

anhydride) and the dopant material (4-hydroxy-m-benzene-disulfonic acid) were 

synthesized. The UV- Vis absorption and fluorescence spectra of the compound 

were recorded, the compound 4- hydroxy-m- benzene-disulfonic acid was 

synthesized, the compound was characterized by the FT-IR  spectroscopy. The 

absorption band is sensitive to the polarity of the solvent, for example in 1-butanol, 

showing only a slight red shift from 338 nm in 1-butanol to 340 nm in DMSO 

(      
    = 2 nm). The fluorescence spectra of this compound were sensitive to the 

polarity of the solvent, the compound showed a structured emission band 

displaying a slight red-shift from 375 nm in ethanol to 378 nm in DMSO, upon 

increasing the polarity of the solvent (     
  = 3 nm). The effect of the dopant 

material on the conductivities (ionic and specific) of the compound was studied, 

the ionic conductance was increased as the weight of the dopant material increases. 

The bathochromic shifts in absorption due to the polarity of the solvent were 

observed, for example, in ethanol, the compound had a λmax value at 338 nm and 

a red shift for the polar solvent at 340 nm, in DMSO solvent. The fluorescence was 

showed ca. 6 nm red shift on moving from 1-butanol to DMSO. Evaluation of the 

synthesized compound as corrosion inhibitors for carbon steel alloy C1010. (4-

hydroxy -3- amino -1,8-naphthalic anhydride) as anti-corrosion agents for the 

C1010 alloy of carbon steel was studied. 
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1. Introduction 

        The naphthalimide derivatives are used because they are many good 

properties, for example excellent fluorophores with good quantum yield and high 

stability, and they are used in different applications, such as fluorescent 

chemosensors for metal anions and cations, and pH. The new optical 

chemosensors are prepared through potential carriers of these derivatives. The 

chemosensors are used in organic solutions because the groups of lipophilic alkyl 

or phenyl are connected to imide moieties of these  derivatives
1,2

. Many 1,8-

naphthalic anhydride derivatives are used as fluorescent dyes and fluorescent 

whitening agents
3,4

. The compound of 4-amino-phthalimide is displayed 

intramolecular charge transfer (ICT) fluorophore and is sensitive to the polarity of 

the solvent and also to intermolecular hydrogen bonding with a protic solvent, the 

fluorescence is quenched through the connection of hydrogen bonding between 

alcohol molecules and 4-aminophthalimides, the quenching is result from the 

promoted non-radiative methods by the intersystem crossing or/ and internal 

conversion. The non-radiative decay processes are depend on twisted 

intramolecular charge transfer (TICT) mechanism. The increasing of the quantum 

yields is obtained by the change of dialkyl amino group in 4-alkyl amino-1,8-

naphthalimide with an aziridinyl group, and efficiency suppressed the process of 

deactivation by the TICT  state. The compound of 6-dimethyl amino-2,3-

naphthalimide (6-DMN) has been displayed the ICT fluorophore and showed 

positive solvatofluorochromism
5
. 

        The labelling of nucleic acids or/ and oligonucleotides are detected through 

the fluorescent molecules, also these molecules are used for the covalent labelling 

of oligonucleotides, for example Rhodamine and pyrene. The different non-

covalent and covalent interactions of oligonucleotides are investigated by many 

derivatives of naphthalic anhydride / naphthalimide, these derivatives which are 

fluorescent and used to study nucleic acids (i.e. chemical recognition) and 

photoinduced DNA
6
. The naphthalic imides are fluorescent molecules, and these 

compounds are interesting because many excellent chemical and physical 

properties, for example the stability (i.e. chemical and thermal) and the properties 

of the spectroscopy and electrochemistry and they are used as electron acceptors, 

which are allowed to use in the electron transfer processed. These compounds are 

solvatochromic and photoactive through photoinduced electron transfer and they 

used in optical sensors. Also, these compounds are used in the solid state, like n-

type semiconductors, in order to design of electronic devices, such as transistors 
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and OLEDs also
7
. The 4-amino-1,8-naphthalimide has been used as the 

fluorophore moiety, and the chemical probes has been designed through the 

naphthalimide compound, because the naphthalimide derivatives are showed many 

excellent properties, which have a strong absorption in the visible region and large 

Stokes shift
8
. 4-amino-1,8-naphthalimide can be used in the living cells as a 

fluorescent sensor, and the compound has fluorescence improved based on the 

process of photoinduced electron transfer (PET), this process which occurs 

between the interaction of photoactive materials and the light. The fluorophore-

spacer-receptor (ionophore) is used to design a PET-type fluoroionophore
9
. 

Different synthetic organic compounds containing a suitable receptor, for example 

4-amino-1,8-naphthalimide derivatives have been used for the studies of sensitive 

ion-receptor interaction
10

.
 
The 4-amino-1,8-naphthalimides has showed the internal 

charge-transfer (ICT) excited states, with side-chains of aminoalkyl and revealed 

unidirectional PET processes. The 4-amino group appears a PET process when the 

former is connected to this group of the fluorophore
11

.  

       Corrosion and pollution are two major difficulties that have an impact on 

earth's living beings among many other grave challenges that influence human life. 

The first issue is determined by the fundamental thermodynamic action or process 

along with a reduction in Gibb's free energy
12

. The effects of corrosion on 

industrial applications and processes are well documented, particularly when it 

comes to expensive protective techniques or maintenance of metallic or non-

metallic materials
13

. The degradation or destruction of materials as a result of a 

material's interaction with its environment is known as corrosion. Organic or 

inorganic substances can prevent corrosion. Adsorbed layer formers called organic 

inhibitors strongly adsorb to metal surfaces and interfere with cathodic and anodic 

reactions in the vicinity of the adsorption. In this study, chemicals' ability to 

successfully inhibit a particular system is frequently influenced by the chemical 

structure of the inhibitor molecule
14,15

. 

       In the current work, we report on the preparation of 4-hydroxy-3-amino-1,8-

naphthalic anhydride. The UV- visible absorption and emission spectral properties 

and ionic conductance were studied. Application in conductance by using dopant 

material (4-hydroxy-m-benzene-disulfonic acid) was  investigated. 

2. Materials and Methods  

2.1. Synthesis of 4-hydroxy-3-amino-1,8-naphthalic anhydride 

       4-hydroxy-3-nitro,1,8-naphthalic anhydride, (15 gm, 0.058 mole), tin (II) 

chloride (50 gm, 0.26 mole) and concentrated hydrochloric acid (80 ml) was 
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stirred for 2h at (80-85)ᴼ C, the mixture was cooled and filtered, then washed with 

5% HCl and water then dried 
16

., (Scheme 1). 

2.2. Synthesis of of 4- hydroxy-m- benzene-disulfonic acid 

        In a dry 500 ml (flat – bottomed flask), was placed  31 gm (0.33 M) of phenol 

and then mixed with 116 gm of concentrated sulphuric acid. The mixture was 

heated in a boiling water bath with 3 hr with mechanical stirrer. The mixture was 

cooled   to room temperature or below  by immersing the flask in ice water, and a 

solution of (95 gm of NaOH in 235 mL water) was added slowly, the solid salt was 

separated
17

. 

 

 

 

Scheme 1. The synthesis of 4-hydroxy-3-amino-1,8-naphthalic anhydride. 

2.3. Evaluation of the synthesized compound as corrosion inhibitors for carbon 

steel alloy C1010 

         The synthesized chemical in this study was evaluated using the Tafel plot 

method. 1,8-naphthalic anhydride (4-hydroxy -3- amino -1,8-naphthalic anhydride) 

as anti-corrosion agents for the C1010 alloy of carbon steel were studied. 

2.4. The Electrochemical Cells 

         Image depicts the electrochemical test cell utilized in this investigation in 

(Fig. 1). Three electrodes are connected to a (1000 mL) vessel make up the cell, 

which was set up as follows, a  functioning electrode (carbon steel specimen), 

electrode of reference (Silver in AgCl solution), opposing electrode (Platinum). 
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Figure 1. The measurements of corrosion's electrochemical cell. 

2.5. Experimental Procedure for Tafel Plot Method 

        Setting up the Tafel experiment, to determine the corrosion rates, a 

potentiostat was utilized to measure electric potential vs. current density. The 

device utilizes a variety of methods, including Tafel plots. Alternative 

measurement methods, such as potentiodynamic polarization scan and linear 

polarization scan are used. 

2.6. The Composition of Alloys  

         We employed one sort of carbon steel alloy in this study(C1010) with (3) cm 

in length, (1.24) cm in width, and (0.14) cm in thickness. The alloy is made up of 

standard strips that were purchased from the Alabama company Metal Samples 

U.S.A., and its composition is shown in (Table 1) .The total area of immersed strip 

is 8.45cm
2
. The chemical make-up of the carbon steel alloy C1010 is shown in 

(Table  1). 

Table  1. The chemical make-up of the carbon steel alloy C1010. 

 Alloy, 

Carbon steel 

(C1010) 

C 

 

S 

 

P 

 

Mn 

 

Ni 

 

Si 

 

Cr 

 

Cu 

 

As 

 

Fe 

 

Composition 

 % w/w 

0.13 0.05 0.04 0.30 0.30 0.37 0.10 0.30 0.08 Balance 

 

      Preparing the carbon steel samples
18

.  

1. Differentiated smoothness Silicon carbide paper was used to carry out the 

grinding procedure ( 100,120,200,400,600,1000,1200). 

2. Using distilled water and ethanol to wash the specimens to remove any 

remaining dirt and rust on the iron. 
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3. The sample was moved to the polishing system, where it was placed on the 

turntable and covered with a soft cloth. movement , the disc's rotation was 

reversed, alumina was added, and it was polished to remove any scratches. 

4. Following polishing, the sample was cleaned with distilled water before 

spending around 15 minutes submerged in acetone. 

5. To keep the samples safe from moisture, they were kept in desiccators that 

contained silica gel. 

2.7. Solution preparations 

         Each synthetic inhibitor was made separately at doses of 2, 4, and 6 ppm at 

various temperatures of 298, 308, and 328 k in a corrosive environment of (0.1) N 

of HCl (blank). By using the corrosion instrument, the corrosion measurements 

were acquired. 

 

3. Results and discussion 

3.1. The photophysical properties (UV- Visible absorption)  

         The UV- Visible absorption of the compound 4- hydroxy-3-amino-1,8- 

naphthalic anhydride in different solvents, for example dimethyl sulfoxide DMSO, 

ethanol, and 1-butanol was recorded to study its spectral properties in many 

solvents of different polarity (Fig. 2,3,4). The wavelengths corresponding to the 

spectral peaks are shown in (Table 2). 

Table 2. Absorption and emission data for the compound (4- hydroxy-3-

amino-1,8- naphthalic anhydride)  in different solvents. 

Solvents Absorption maxima (nm) Fluorescence maxima (nm) 

ethanol 240, 338 375 

1-butanol 240, 338 372 

DMSO 340 378, 302 

          The compound showed a structured absorption bands in the 240 nm and 338 

nm in ethanol solvent indicate that the character of the band is of an allowed , * 

transition 338 nm. The absorption band is sensitive to the polarity of the solvent, 

for example in 1-butanol, showing only a slight red shift from 338 nm in 1-butanol 

to 340 nm in DMSO (      
    = 2 nm). The absorption was sensitive to the solvent 

polarity due to intramolecular hydrogen bonding and the conjugation between the 

amino group and the imide group in the ground state for the naphthalimides 

compounds
5
.
 
The compound has structured absorption (there appear to be two 

peaks) in ethanol and 1-butanol solvents, which could be attributed to the lowest , 

* transitions. On the other hand, bathochromic shifts in absorption due to the 
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polarity of the solvent were observed. For example, in ethanol, the compound had 

a λmax value at 338 nm and a red shift in absorption for the polar solvent DMSO at 

340 nm. It is interesting to observe the effect of the substituents at C-4 on the 

spectrum of the absorption, such as some groups had strong electron-donating , for 

example alkoxy and alkyl amine
19

. The compound shows one absorption peak at 

338 nm, which may be assigned to the intramolecular charge transfer (ICT) band, 

and the second band at 240 nm in the UV region, which could be assigned to the  

→ * transition of the naphthalic ring
20

. In DMSO solvent, the absorption 

maximum is 2 nm bathochromically shifted than that in ethanol solvent, this could 

be attributed to the electron donating amino group, therefore the strength of the 

intramolecular hydrogen is increased
21

. 

 

Figure 2.  The UV- Visible in DMSO solvent. 

 

 

Figure 3.  The UV- Visible in ethanol solvent. 
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Figure 4.  The UV- Visible in 1-butanol solvent. 

3.2. The fluorescence spectra 

        The fluorescence spectra of the compound (4-hydroxy-3-amino-1,8-

naphthalic anhydride) are shown in (Fig. 5,6,7). It can be showed from the Figures, 

that the fluorescence spectra of this compound were sensitive to the polarity of the 

solvent (Table 2). The compound showed a structured emission band displaying a 

slight red-shift from 375 nm in ethanol to 378 nm in DMSO, upon increasing the 

polarity of the solvent (     
  = 3 nm). It can be seen that intramolecular 

hydrogen bonding between amino hydrogen and carbonyl oxygen that was 

described over the intermolecular hydrogen bonding with alcohol
5
. The emission 

band of the compound also blue-shifted from 375 nm in ethanol to 372 nm in 1-

butanol, displaying a solvent from ethanol to 1-butanol. The small red shift on the 

maximum emission band of this compound in polar solvents compared with in less 

polar solvents can be seen from the spectra, this is because the polar solvents are 

stabilized to the polar ICT excited states and therefore the energy gap between the 

ground and excited states is decreased and leads to small red shift on the maximum 

emission peak
20

. The fluorescence properties were found effect on the solvent 

(medium) polarity, showing ca. 6 nm red shift on moving from 1-butanol to 

DMSO. In general, the related 4-amino-1,8-naphthalimides have ICT character in 

the excited states
22

. The solvent polarity is caused a red shift between the polar and 

nonpolar solvents; therefore the fluorescence intensity was shifted to a longer 

wavelength as the polarity of the solvent was increased
23

. The excited state of the 

lowest singlet is almost  → * in nature, which is responsible for the 

fluorescence, and the stabilization is agreement with a n → * nature of the 

emitting state, by the decreasing of the solvent polarity
24

. 
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Figure 5.  The fluorescence spectrum in DMSO. 

 

 

 

Figure 6.  The fluorescence spectrum in 1-butanol. 
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Figure 7.  The fluorescence spectrum in ethanol. 

3.3. FT-IR spectroscopy  

        The FT-IR was used for the characterization of the compound (4-hydroxy-3-

amino-1,8-naphthalic anhydride), the FT-IR data showed stretching band at 1570 

cm
-1

 for C=C, and the band at 3066 cm
-1

 for the C-H stretching, and the band at 

3444 cm
-1

 for the N-H primary amine. The bands at 1735, 1778 cm
-1

 for C=O 

stretching
25

. The C-N band at 1134 cm
-1

, and OH band at 3444 cm
-1

 and C-O-H at 

1022 cm
-1 26

, the aromatic C-H bending at about 1022 cm
-1 24

.
 

 

Figure 8. The FT-IR spectrum for the compound.               

3.4. Corrosion inhibition 

(4-Hydroxy-3- amino -1,8-naphthalic anhydride)  as corrosion inhibitors 
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         Because of the metal deterioration brought on by chemical or 

electrochemical processes, metals or alloys like carbon steel corrode, on the 

outside of carbon steel. Inhibitors can be added to lessen or control it, such is 

organic substances that result in the carbon steel's surface being protected from 

corrosion. Corrosion inhibitors for C10C10 carbon steel alloy were utilized in this 

investigation. For carbon steel, alloy C10C10 in the absence and presence of a 

specific inhibitor in relation to corrosive hydrochloric acid medium (0.1 N), 

electrochemical data obtained by employing Tafel plots is provided in the (Table 

3) 

         Moreover, these tables present additional electrochemical data derived from 

the polarization curves, including corrosion current density Icorr, Tafel constants 

(βa and βc), polarization resistance (Rp), inhibitions efficiency (IE%), corrosion 

potential (ECorr), and surface coverage area (Ө) Increasing the concentration of 

the aforementioned inhibitors has a considerable impact on and affects all of those 

parameters. 

                                                      (1) 

       Eq.Wt. stands for the equivalent weight of corroding species (g/eq), D for the 

corroding species' density (g/cm
3
), and CR stands for corrosion rate as measured 

by (mpy), A is the corrosion current density (mA/cm
2
) and Icorr is the area of the 

corroding species (cm
2
). The Analysing of the corrosion inhibitors by using the 

equation 2. 

                                                                                 (2)      

         Corrosion rate of the uninhibited system is CR
°
, while IE stands for inhibitor 

effectiveness. CR stands for the inhibited system's corrosion rate. The following 

formulae can be used to compute the surface area of the metal that the inhibitor 

coated on the surface of the metal or alloy. 

                                                                          (3) 

           The charge transfer resistance of the metal or alloy in the presence of acid 

media and the absence of an inhibitor is represented by the surface coverage area, 

respectively.  
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Table 3. 4-Hydroxy-3- amino -1,8-naphthalic anhydride as Corrosion 

Inhibitor at (2-6) ppm against corrosive medium of 1N of HCl at (298-323)k. 

Comp Conc. 

ppm 

Tem 

p(K) 

CR Rp 

(ohm) 

I˳ 

(µA) 

E˳ 

(mV) 

βC 

(mV/de) 

βa 

(mV/de) 

θ %IE 

HCl 3650 298 317.23 337.12 685.06 -474 -8233 164.7   

2   38.4 1488.5 16.78 -768 -611 276 0.8734 87.34 

4   33.5 518.6 41.08 -725 -606 272.3 0.8931 89.31 

6   26.36 352.79 51.45 -686 -541.32 643.42 0.917 91.7 

HCl 3650 308 525.4 941 1914.4 -680 -1863.7 179.45   

2   23.36 360.45 50.37 -678 -444.2 474.3 0.9258 92.58 

4   16.34 509.67 36.32 -682 -366.7 436.49 0.9477 94.77 

6   13.65 610.64 29.48 -681 -356.89 424.04 0.9563 95.63 

HCl 

(50) 

 323 885.45 941 1912.3 -678 -1165.4 193.53   

2   71.23 308.64 583.2 -704 -392.4 397.51 0.9142 91.42 

4   53.23 236.1 762.5 -675 -377.9 271.4 0.938 93.8 

6   28.59 291.49 61.75 -517 -329.14 71.34 0.966 96.6 

 

          In this investigation, different doses of hydrochloric acid were used to test 

the produced compound's effectiveness as corrosion inhibitors. Then, at various 

temperatures, the impact of temperature on the inhibitor for a minimum and ideal 

concentration was investigated, by employing Tafel plot techniques at (25°C, 

35°C, and 55°C). To assess the effectiveness of a corrosion inhibitor for carbon 

steel (C1010) alloy, 0.1N HCl solution was used in corrosive media at  (25°C) 

(298) k, and different concentrations (2, 4 and 6) ppm was used to calculate the 

corrosion rate of the specified alloy in both the presence and absence of the 

specific inhibitor in order to assess the effectiveness of the inhibitor. The 

electrochemical data was given by the Tafel method, including the corrosion rate 

(CR) in mpy, the corrosion current density (Icorr) in A.cm
2
, the charge transfer 

resistance (Rct) in, etc. Anodic and cathodic Tafel constants (βa and βc) and 

corrosion potential (ECorr) in mV, decade is used to refer to the current decade
27

. 

At three temperatures (298 and  323 k), the influence of temperature on the alloy 

corrosion rate and the inhibitor efficiency were each individually evaluated
28

.
 

       The change of 4-hydroxy-3- amino-1,8-naphthalic anhydride at various 

temperatures is given in (Fig. 9). 
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Figure 9. Tafel plot for carbon steel at 298 K in the presence and absence of 4-

hydroxy-3- amino-1,8-naphthalic anhydride at various concentrations. 

 

Figure 10. Tafel plot for carbon steel at 308 K in the presence and absence of 

4-hydroxy-3- amino-1,8-naphthalic anhydride at various concentrations. 
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Figure 11. Tafel plot for carbon steel at 323 K in the presence and absence of 

4-hydroxy-3- amino-1,8-naphthalic anhydride at various concentrations. 

 

Figure  12. The relationship between the inhibitor concentration at various 

temperatures and the corrosion rate of carbon steel alloy in HCl (0.1N). 

        On the other hand, it was calculated the activation of energy Ea*, enthalpy of 

activation H*, entropy of activation S*, and Gibbs free energy of activation for the 

C1025 alloy. The kinetic of corrosion reaction on the carbon steel alloy in the 

presence and the absence Inhibitors was studied. The influence of temperature on a 

certain alloy's corrosion rate in the presence and absence of each artificial inhibitor 

for the least .The calculation of kinetic characteristics, such as the activation of the 

energy, was used to compare the concentration (2 ppm) and the calculation of 

kinetic parameters like the activation of the energy allowed for the study of the 

ideal concentration (6 ppm), with the ideal concentration (6) ppm, (Ea), activation 

enthalpy (H*), activation entropy (S*), and activation Gibbs free energy (ΔG*) . 
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The Arrhenius equation, equation 4 was used to calculate the activation energy 

value for the research of the impact of temperature. 

                                                                                    (4) 

         Where: CR is  corrosion rate (mpy), Ea is activation energy (KJ/ mol), A is 

frequency factor, R is  molar of the gas constant (8.3143 J.K
-1

.mol
-1

), T is  the 

temperature (k), the calculation of the activation of energy for the corrosion 

process of the aforementioned alloy in the presence and absence of the synthetic 

inhibitors was shown in Figure 13
29,30

.
 

 

Figure 13. The Arrhenius relationship for the carbon steel alloy's corrosion 

reaction in the absence of an inhibitor. 

         On the other hand, the following equation, equation 5 is  used to compute 

∆S* and ∆H* for the corrosion reaction in the presence and absence of the 

inhibitor. 

                                                              (5) 

         By  plotting ln(CR/T) ) against (1/T) to get a straight line, the slope is   

(∆H*)/RT) while intercept is                      where, N is Avogadro’s 

number 6.023 x10
23

 mole
-1

 and h is Plank’s constant 6.625x10
-34

 J.S
31

.
 
Moreover, 

the Gibbs-Helmholtz equation, equation 6 is used to calculate  Gibbs free energy 

of activation. 

                                                                                       (6) 

         As a result, the activation data that was collected was summarized in the 

(Table 4) below: 
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Figure 14. is shown Computation of the H* and S* for the Corrosion Reaction 

of the Carbon Steel Alloy in the Presence and Absence of the Inhibitor. 

Table 4. Thermodynamic activation functions for the corrosion response of 

carbon steel alloy in the presence and absence of inhibitors. 

Constituents 
Con. 

ppm 

Ea* 

(KJ.mol
-1

) 

∆H* 

(KJ.mol
-1

) 

∆S 

(JK
-1

mole
-1

) 

∆G*(KJ.mol
-1

) 
A(s) 

298 308 323 

HCl (0.1N) 
3650 

(ppm) 
32.705.96 53.2 -75.272 75.64 76.39 70.67 17.4x10

8
 

4-hydroxy-3-

amino-1,8-

naphthalic 

anhydride 

2 -12.1156 -68.17 -75.682 -45.62 -44.86 -50.61 29.1x10
-5

 

 4 -16.7492 -78.15 -75.725 -55.58 -54.82 -60.58 25x10
-5

 

 6 -29.5341 -126.3 75.841 -103.77 -103.01 -108.77 49.1x10
-4

 

 

         (Table 4) The graph above shows that the Arrhenius pre-exponential factor is 

higher when the inhibitors under study are present than when they are not. This is 

caused by an increase in the corrosion species' migration toward the inhibitor 

molecules, forming a stable adsorbed coating on the alloy's surface. This is 

consistent with the activation energy figures for the  of the alloy in the presence of 

any one of the aforementioned inhibitors is greater than in absence, indicating that 

the inhibitor reduces the corrosion reaction
31-33

. The corrosion reaction, on the 

other hand, exhibits exothermic activity, or is triggered by a rise in temperature, as 

indicated by the standard enthalpy of activation, which is negative. In addition, 

whether the inhibitor is present or not, the entropy of activation is negative
34

. 

demonstrates that the presence of the inhibitor increases the tendency of the 
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corrosion reaction to create a stable activated complex as a rate-determining step
35

. 

According to the Gibbs free energy of activation, the spontaneous corrosion 

process accelerated in the presence of corrosion at all temperatures. It rose as 

temperature climbed, insisting that the adsorption of certain inhibitors increased as 

temperature increased, from 298K to 323K. It was established that the behaviour 

of chemical adsorption is revealed by a rise in inhibition efficiency with 

temperature, as well as when the Gibbs free energy value is more than 50 kJ.mol
-1 

36, 37
. 

 

 

3.5. The measurement of the ionic conductance  

        The ionic conductance G was measured in water, as a solvent. The influence 

of the dopant material 4- hydroxy-m- benzene-disulfonic acid on the conductivities 

of this compound is shown in (Fig. 15,16). It is shown that the conductance 

increases as the dopant material weights increases, (Table 5) , the G of the 

compound was 2.5x10
-5

 Siemens at 0.01 gm of the dopant material, while the 

value was   2.57x10
-4  

Siemens at 0.1 gm of the dopant material, (Fig. 16) shows 

the relationship between the weights of the dopant material and the specific 

conductance , the same behaviour was observed in the ionic conductance. 

 

Figure 15. The conductance for the compound.                        
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Figure 16. The specific conductance for the compound.                     

Table 5. The values of conductance and specific conductance for the 

compound after doped with the dopant material. 

 

Weight /gm 

 

Conductance 

/ohm
-1

 

 

Specific Conductance/ 

ohm
-1

.cm
-1

 

0.01 2.50E-05 

 

1.45E-04 

 

0.02 4.80E-05 

 

2.78E-04 

 

0.03 8.70E-05 

 

5.05E-04 

 

0.04 1.17E-04 

 

6.79E-04 

 

0.05 1.42E-04 

 

8.24E-04 

 

0.06 1.67E-04 

 

9.69E-04 

 

0.07 1.92E-04 

 

1.11E-03 

 

0.08 2.22E-04 

 

1.29E-03 

 

0.09 2.37E-04 

 

1.37E-03 

 

0.1 2.57E-04 1.49E-03 

4. Conclusion        

          The compound of (4-hydroxy-3-amino-1,8-naphthalic anhydride) and the 

dopant material (4-hydroxy-m-benzene-disulfonic acid) were synthesized, the 

bathochromic shifts in absorption due to the polarity of the solvent were observed. 

For example, in ethanol, the compound had a λmax value at 338 nm and a red shift 

in absorption for the polar solvent DMSO at 340 nm, in DMSO solvent, the 
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absorption maximum is 2 nm bathochromically shifted than that in ethanol solvent, 

this could be attributed to the electron donating amino group, therefore the strength 

of the intramolecular hydrogen is increased. The fluorescence properties were 

found effect on the solvent (medium) polarity, showing ca. 6 nm red shift on 

moving from 1-butanol to DMSO. In general the related 4-amino-1,8-

naphthalimides have ICT character in the excited states. The solvent polarity is 

caused a red shift between the polar and nonpolar solvents, therefore the 

fluorescence intensity was shifted to a longer wavelength as the polarity of the 

solvent was increased. 
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