
 

 

 
 

 

Available online at http://journal-of-agroalimentary.ro 

 

Journal of Agroalimentary Processes and 
Technologies 2020, 26(1), 22-25 

 

 
Journal of  

Agroalimentary Processes and 

Technologies 

 

 

 

_____________________________________ 

Corresponding authors: adirivis@yahoo.com 

 

AISI 430 stainless steel behavior in neoseptal biocide 

 
Alina-Mihaela Cantaragiu1, Maricica Stoica1*, Mariana Carmelia Bălănică 

Dragomir1, Cristian Munteniță1, Ecaterina Daniela Zeca1, Angela Stela Ivan1 

 

1“Dunarea de Jos” University of Galati, 47 Domneasca St, 800008-Galati, Romania 

____________________________________________________________________________________ 

Abstract 

The AISI 430 ferritic stainless steel was immersed into Neoseptal biocide solution for 480 minutes 

exposure time at room temperature, and then investigated by Scanning Electron Microscopy. Neoseptal 

biocide is approved for use in food equipment disinfection, as it is based on hydrogen peroxide, with an 

action time of 30 minutes. Some researchers consider the residual biocide in the food processing lines 

between the production batches is a sentinel against undesirable microorganisms. On the other hand, the 

residual biocide can negatively impact stainless steel surfaces via corrosion. Microscopic analysis 

showed that the residual Neoseptal biocide is more destructive on ferritic stainless steel surfaces, after 

480 minutes than after 30 minutes of exposure time. 
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1. Introduction 

Stainless steels play a significant role in the 

development of different food equipment, and are 

classified as austenitic, duplex, ferritic, martensitic, 

and super-austenitic grades [1-4]. Austenitic 

stainless steels are frequently used in food 

processing lines due to their good resistance to the 

different electrolytic media (technological fluids, 

acidic/alkaline agents, excessive humidity etc.), 

cleanability, durability, and electrochemical inertia 

[5]. However, they have been progressively 

replaced by ferritic stainless steels due to their low 

cost (the latter contain only small quantities of 

nickel), and aesthetic quality [3, 6-8].  

In the food industry equipment disinfection is an 

essential stage in preventing the microbial 

contamination of foods [8, 9]. In this context, some 

researchers consider that the remaining biocide in 

the food processing lines between the production 

batches works on as guard against undesirable 

microorganisms [5, 8, 10].  

On the other hand, other researchers have shown 

that the residual biocide can have a significant 

influence on stainless steel equipment surfaces via 

corrosion [8, 11-13]. 

 

 

 

Hydrogen peroxide (H2O2) is a commonly used 

biocide, effective against all forms of 

microorganisms at lower pH, low concentrations, 

used in the food/beverage disinfection process.  

However, 2% hydrogen peroxide formulations alone 

may not be compatible with many types of materials 

[14]. The aim of this study is to examine, by means 

of Scanning Electron Microscopy (SEM), the AISI 

430 ferritic stainless steel surfaces exposed to the 

Neoseptal biocide for longer contact time (480 

minutes). 

2. Materials and Method 

2.1.  Materials  

2.1.1. Neoseptal biocide: Neoseptal is approved by 

the Romanian National Register of Biocide Products 

to be used in the food industry [15]. Neoseptal is 

very fast-acting, especially at low concentrations 

and room temperature. The action time for this 

biocide is 30 minutes. Neoseptal was manufactured 

by Dr. Weigert (Germany), being based on 30 wt% 

of H2O2. The tests were performed with Neoseptal 

of 2% sln. (the working concentration established 

by the suppliers), prepared in distilled water; the 

solution pH was 3.2, its conductivity was 550 

μS/cm. 
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2.1.2. AISI 430 ferritic stainless steel: Tests were 

performed using AISI 430 ferritic stainless steel. 

The stainless steel was mechanically press-cut into 

coupons, each 20 x 10 x 2 mm in size. All ferritic 

stainless steel coupons were chemically cleaned to 

eliminate any fat-based substances [1, 5, 16, 17], 

and stored in moisture-free desiccators prior to use. 

The stainless steel coupons were exposed to the test 

Neoseptal biocide solution for 30 and 480 minutes 

exposure time, at room temperature.  

2.2. Method 

2.2.1. Scanning Electron Microscopy: After the 

contact time with the biocide, the AISI 430 stainless 

steel surfaces were investigated by SEM using a 

high-magnification Quanta 200 (Philips) device. All 

SEM investigations were performed according to 

previously described protocols and setups [18]. 

Only at the end of the experiment, the investigated 

areas (20 fields 50 μm2 in area for each coupon) 

were increased to verify the general view of the 

sample.  

3. Results and Discussion 

3.1. Results 

The results of this study are shown in Figures 1a, 

1b, and 2a, 2b.  

Figures 1a and 1b show the micrographs of the 

metallic surfaces exposed to the distilled water (a), 

and to the test Neoseptal biocide solution (b) at 

room temperature for 30 minutes. 

Figures 2a and 2b show the micrographs of the 

metallic surfaces exposed to distilled water (a), and 

to the test Neoseptal biocide solution (b) at room 

temperature for 480 minutes. 

 
(a) 

 
(b) 

Figure 1. SEM images of AISI 430 ferritic stainless steel 

surfaces exposed to distilled water (a), and to the test 

Neoseptal biocide solution (b) at room temperature for 30 

min. 

 
(a) 

 
(b) 

Figure 2. SEM images of AISI 430 ferritic stainless steel 

surfaces exposed to distilled water (a), and to the test 

Neoseptal biocide solution (b) at room temperature for 

480 min. 
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3.2. Discussion 

Each AISI 430 ferritic stainless steel coupon was 

evaluated by high-magnification SEM in order to 

detect possible modifications (Figures 1a, 1b, and 

2a, 2b).  

Figure 1 reveals some differences between the 

stainless steel surfaces immersed into distilled water 

at room temperature for 30 minutes (Figure 1a), and 

into the Neoseptal biocide solution at room 

temperature for 30 minutes (Figure 1b). Figure 1a 

shows that the AISI 430 stainless steel surface 

exposed to the distilled water has a roughness 

(series of fells and valleys, which vary both in 

height and spacing) and pit-free appearance. Figure 

1b illustrates that the AISI 430 ferritic stainless steel 

sample exposed to the Neoseptal biocide solution at 

room temperature for 30 minutes has little dark 

spots, and pit-free surface (no damaged regions). In 

addition, a slight levelling of the stainless steel 

surface can be noticed. No clear pits of corrosion 

are observed on the stainless steel surface after 

exposure to the Neoseptal (Figure 1b). This suggests 

that the AISI 430 ferritic stainless steel is stable to 

the Neoseptal chemical attack for the time of action 

(30 minutes) suggested by the manufacturer.  

Figure 2 reveals significant differences between the 

stainless steel surfaces immersed into distilled water 

at room temperature for 480 minutes (Figure 2a), 

and into the Neoseptal biocide solution at room 

temperature for 480 minutes (Figure 2b). As seen in 

Figure 2a, at room temperature after 480 minutes 

exposure time, the distilled water induced a 

passivation process, and the steel surface seems to 

be protected (the passive layer is formed). On the 

other hand, Figure 2b shows considerable surface 

modification after 480 minutes, i.e. after longer 

contact time with the Neoseptal biocide solution. 

Neoseptal as a strong oxidant even at very small 

concentrations increases the corrosion potential, 

decreases the passivation of stainless steel and 

results in the destruction of the passive film (Figure 

2b) [8, 19]. The acidic environment can produce 

some breaches in the protective layer [5, 20]. An 

accentuated levelling of the surface (dissolution 

reaction) is observed, resulting from the action of 

the acidic environment, and the pitting potential is 

likely to increase. The 2% Neoseptal biocide 

formulation attacks the AISI 430 ferritic stainless 

steel surface in a uniform manner (Figure 2b). 

 

4. Conclusions 

The AISI 430 stainless steel was exposed to the 

Neoseptal biocide solution and its surface 

topography was investigated by Scanning Electron 

Microscopy. 

The Scanning Electron Microscopy investigation 

showed that the 2% Neoseptal biocide formulation 

is more destructive for ferritic stainless steel 

surfaces, after longer exposure time. 

The Neoseptal biocide remaining in food processing 

lines between the production batches can potentially 

decrease the life-time of the food processing line 

made of ferritic stainless steel on account of a 

uniform chemical attack.  
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