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3.0	EXPERIMENTAL PROCEDURE
3.1	Materials
Cyanic acid solution used in this study was extracted directly from cassava tubers. The tubers were initially peeled, thoroughly washed, and mechanically grated. The resulting pulp was sieved and then subjected to hydraulic pressing to obtain the organic acid extract.
The mild steel samples employed for the experiment were sourced from the steel market in Ilorin. Their chemical composition was determined using an emission spectrometer. The results of the analysis are presented in Table 3.1. Each mild steel sample was machined into cylindrical shapes with a length of 40 mm and a diameter of 5 mm using a precision cutting machine. The specimens were then sequentially polished with silicon carbide abrasive papers of grit sizes 220, 320, 400, and 600 to achieve a smooth surface finish. After polishing, the samples were rinsed with distilled water and subsequently air-dried to prepare them for testing.
Table 3.1: Chemical Analysis of the Mild Steel Sample
	S/N
	Element
	Composition (%)

	1
	Carbon (C)
	0.20

	2
	Manganese (Mn)
	0.75

	3
	Silicon (Si)
	0.30

	4
	Sulphur (S)
	0.04

	5
	Phosphorus (P)
	0.05

	6
	Chromium (Cr)
	0.10

	7
	Copper (Cu)
	0.25

	8
	Nickel (Ni)
	0.20

	9
	Lead (Pb)
	0.30

	10
	Nitrogen
	0.25

	11
	Iron (Fe)
	Balance


	


3.1.1	Weight Loss Test Specimen
Weight loss test specimens were from the samples whose compositions are given above. The original cylindrical rods were cut into short pieces having a cross section of 5mm and a gauge length of ‘40mm and their surfaces were given similar surface finishes using the same grades of emery papers for each sample. The specimens were then kept in soluble oil to prevent oxidation.
	The original cylindrical rod was cut into twenty pieces having a cross section of 8mm. they were then fabricated and cleaned for the test. 
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	Fig. 3.1 Weight Loss Specimen
3.2	Corrosion Environments and Inhibitors
3.2.1. 	Environments
(i) Cassava juice was obtained from fresh cassava tubers which were grated and squeezed. 
3.2.2. 	Inhibitors
The inhibitors used were amino acid derivatives:
(i) Leucine (CH₃)₂CH.CH₂CH(NH2)COOH
(ii) Alanine CH, CH(NH2)COOH
(iii) Methionine CH.S. (CH2)2CH(NH2)COOH
These four inhibitors were used at room temperature throughout the period of the experiments.
3.3	Preparation of Weight Loss Setup
For the weight loss tests, the specimens were suspended in the media by means of threads. This was to ensure the specimens were completely immersed in the acid solutions.
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Figure 3.1 Schematic view of the weight loss immersion setup.



3.3 	Calculations
The following calculations were done for the preparation of different concentrations of (i) leucine, (ii) alanine, (iii) methionine
For Leucine
Molecular weight (CH₃)₂ CH. CH.CH (NH)2.COOH = 131.18g of leucine
1.00M leucine solution = 131.18grams/liter of leucine
0.10M leucine solution = 13.118grams/liter
0.10M = 0.656gram/50ml solution
0.05M = 0.328gram/50ml solution
0.20M = 1.312grams/50ml solution
0.30M = 1.968grams/50ml solution
0.40M = 2.624grams/50ml solution
For Alanine
Molecular weight of alanine CH3 . CH (NH). COOH = 89.10g
1.00M alanine solution = 89.10grams/liter of Alanine
0.10M alanine solution = 8.910grams/liter
0.10M = 0.446gram/50ml solution
0.05M = 0.223gram/50ml solution
0.20M = 0.891gram/50ml solution
0.30M = 1.337grams/50ml solution
0.40M = 1.782grams/50ml solution
For Methionine
Molecular weight of methionine
CH3 S. (CH2)2 CH(NH2). COOH = 149.219
1.00M methionine solution = 149.21grams/liter of Methionine
0.10M methionine solution = 14.921grams/liter
0.10M = 0.746mm/50ml solution
0.05M = 0.373gram/50ml solution
0.20M = 1.492grams/50ml solution
0.30M = 2.238grams/50ml solution
0.40M = 12.984grams/50ml solution
3.4	Corrosion Tests
The corrosion tests were carried out in the laboratory using weight loss method, for steel sample specimens immersed in cassava fluids separately with and without corrosion inhibitors to study the extent of corrosion at the surface condition.
The, different environments at which these tests were carried out are:
I. Cassava fluid without inhibitor
II. Solution of five different concentrations of leucine inhibitor in cassava fluids separately,
III. Solution of five different concentrations of alanine inhibitor in cassava fluids separately,
IV. Solution of five different concentrations of methionine inhibitor in cassava fluids separately.




3.5	Exposure Test
Specimens were removed from soluble oil, washed under a running tap water, degreased in benzene and dried. Before weighing, the specimens were left in the desiccator for 2 days to allow the oxide film on the surface reach steady state.
Specimens were weighed in turn and their original weight recorded. Five were then placed in each of the fluids. They were suspended in the solution with the aid of strings hanging from rigid-sticks placed across the top of the containers. This approach was adopted to ensure that all the surface of each specimen was surrounded by the fluid. In order to minimize change in concentration of the fluids arising from evaporation, each container was partly covered. For each container, the specimens were removed after every 2 days and weighed after cleaning off the corrosion products and dried. This process lasted 10 days.
The cleaning of the specimens at the end of each 2days was done by scrubbing under a running tap water using fine emery papers.

