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Abstract: The inhibition impacts of 1,10-Phenanthroline-5,6-diamine (PTDA) on mild steel in 8 
1 M HCl solution were investigated through weight loss method. The inhibition efficiencies of 9 
PTDA increase with increase in PTDA concentration at the temperature 303. Weight loss method 10 
indicate that PTDA is an excellent inhibitor the inhibition efficiency of 81.5% at the maximum PTDA 11 
concentration of 0.5 g/L at the temperature 303K. 12 
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1. Introduction 15 

The employ of inhibitors to impedance and control the corrosion become the most common 16 
techniques [1–3]. Organic and natural compounds are widely utilized as efficient corrosion inhibitors 17 
[4–9]. They show excellent corrosion inhibitions due to multiple adsorption sites in addition to hetro- 18 
atoms that may bonded coordinating with the surface of mild steel [10]. The coated layers on the mild 19 
steel surface act as barriers and protectors for the surface of mild steel against acid or base solutions. 20 
Recently, novel synthesized corrosion inhibitors that are built structurally with some hetro-atoms 21 
such as nitrogen, oxygen, sulfur and/or phosphorous that have the ability to coordinate with the 22 
metal through unshared electrons that will block the active sites and prevent the corrosion from 23 
corrosive environment [11,12]. Moreover, these motivating inhibitors may have also double or triple 24 
bonds that have the ability to be adsorbed on the surface of inhibitor and from the acid or base 25 
environments and impedance the corrosion damage [13–14]. Corrosion inhibitor has the efficiency to 26 
produce a stable complex through coordination bonds between the inhibitor molecules and the 27 
surface of the metal which being a film that protect the metal surface acids or bases solutions [15-21]. 28 
The aim of this work is to study the corrosion inhibition behavior of 1,10-Phenanthroline-5,6-diamine 29 
(PTDA) on mild steel in corrosive solution employing weight loss method. 30 

2. Materials and Methods   31 

Corrosion technique: Mild steel samples that applied in this work as an electrode have been 32 
purchase via Company of metal samples. The iron percentage was 99.21; carbon percentage was 0.21; 33 
the silicon percentage was 0.38; the sulfur percentage was 0.09; the manganese percentage was 0.05 34 
and the aluminum percentage 0.01. The inhibition performance for the studied compound PTDA for 35 
mild steel surface of with aria of 4.5 cm2 and they cleaned based on reference [22,23]. The samples of 36 
mild steel were suspended in 200mL of I M of hydrochloric acid solution without the inhibitor PTDA 37 
and with the inhibitor PTDA at the concentrations of 0.001, 0.05, 0.10, 0.15, 0.2.0, 0.25 and 0.50 g/L for 38 
(1, 2, 5 and 10 h). The inhibition performance was estimated based on equation 1:  39 IEሺ%ሻ = ൬1 − ଶܹܹଵ൰ × 100																				૚ 40 

where W1 and W2 represent the weights of the studied samples in presence and absence PTDA. 41 
 42 
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3. Results and discussion 43 

The chemical structure of the utilized inhibitor namely 1,10-Phenanthroline-5,6-diamine (PTDA) 44 
was posted in Figure 1. 45 

Figure 1: 1,10-Phenanthroline-5,6-diamine (PTDA) structure 46 

 47 
 48 
3.1. Results of weight loss technique: The employing of inhibitors in industries turn in to 49 

considerable economic case due to prevention the surface of mild steel against hydrochloric acid [24]. 50 
Organic inhibitors have the priority as inhibitors that used in oil manufactures and gas manufactures 51 
in order to form a protected barrier for alloys surfaces. The significance of applying corrosion 52 
inhibitors that have hetro-atoms such as nitrogen and/or oxygen and/or sulfur were the capability of 53 
them to bonding in coordination bonds with surface of metal and forming stable barrier [25-28]. 54 

 55 
3.2. Concentration effect: Weight loss procedure which utilized to compute the performance of 56 

inhibition PTDA with the concentrations of 0.05-0.5 g/L for times 1, 2, 5 and 10 h and steady 57 
temperature degree 303K in corrosive medium for surface of mild steel. The PTDA results that were 58 
exhibit in Figure 2, point to the impact of PTDA to reduce the corrosion that place of mild steel surface 59 
in corrosive solution with highest impedance efficiency 81.5% at the concentration of 0.5 g/L of PTDA. 60 

Figure 2. The impact of time and concentrations on inhibition efficiencies. 61 
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3.3. Suggested inhibition mechanism 63 
PTDA was adsorb on the surface of mild steel and form a barrier as a thin film that  protect the 64 

surface. The coordination bonds which formed via the reaction of active sites of PTDA with the iron 65 
atoms on the surface of alloy will protect the surface of the  metal. The mechanism of PTDA may 66 
conduct via 1 of 3 tracks. The track, was PTDA molecules charges and attraction to the metal surface 67 
electrostatically. 2nd track was the nitrogen unshared electrons which interaction with surface of 68 
metal. Third 3rd track was the π-electrons of  double bonds of PTDA and the interaction with metal 69 
surface. PTDA can protect the surface of alloy through blocking anodic and/or cathodic to form metal- 70 
complex. Inhibition performance of PTDA as inhibitor for surface of alloy in corrosive environment 71 
may be due to the adsorption sites, molecular charge, size of PTDA molecules and capability of metal 72 
to coordinate with inhibitor molecules as shown in Figure 3. 73 

 74 
Figure 3. The postulated inhibition mechanism 75 
 76 

 77 
 78 
 79 

4. Conclusions 80 
1,10-Phenanthroline-5,6-diamine (PTDA) act as an inhibitor for the surface of alloy such as mild 81 

steel as in this work. The inhibition efficiency of the PTDA in 1 M of hydrochloric acid solution for 82 
MS was investigated. PTDA, showed a moderate action as an inhibitor with performance of  81.5 at 83 
the highest studied concentrations of PTDA.  84 

 85 
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