[bookmark: _Hlk202964210][bookmark: _Hlk203123853]CHAPTER FOUR
4.0	RESULTS, OBSERVATION AND DISCUSSION
4.1	Results
	Table 4.1 shows the corrosion rate in cassava fluid without inhibitor.
	Table 4.2a, b, c, d, and e show the weight loss in cassava fluid in the presence of 0.05m, 0.10m, 0.20m, 0.30m and 0.40m concentration of leucine inhibitor.
	Table 4.3a, b, c, d, and e show the weight loss in cassava fluid in the presence 0.05m, 0.10m, 0.20m, 0.30m and 0.40m concentration of alanine inhibitor.
	Table 4.4a, b, c, d and e show the weight loss in cassava fluid in the presence 0.05m, 0.10m, 0.20m, 0.30m and 0.40m concentration of methionine inhibitor.
	Figure 4.1 shows the effect of leucine inhibitor of mild steel corrosion in cassava fluid.
	Figure 4.2 shows the effect alanine of inhibitor of mild steel corrosion in cassava fluid.
	Figure 4.3 show the effect of methionine inhibitor of mild steel corrosion in cassava fluid.
[bookmark: _Hlk202964234]4.2	Observation
The experimental procedures employed weight loss analysis to investigate the corrosion behavior of mild steel in cassava fluid, both in the absence and presence of various concentrations of amino acid inhibitors—specifically leucine, alanine, and methionine. The test specimens were exposed to the cassava fluid for a period of 10 days, with weight measurements taken at 2-day intervals to determine the extent of material degradation.
1. Baseline Observation (Cassava Fluid without Inhibitor): Mild steel specimens exposed to cassava fluid without any inhibitor showed a steady and significant loss in weight over the 10-day period. The corrosion rate (in mpy) was highest in the early exposure days and gradually reduced over time. This reduction is attributed to the formation of corrosion products on the steel surface, which may have partially hindered further metal dissolution.
2. Leucine as Inhibitor: The inclusion of leucine at various molar concentrations (0.05 M to 0.40 M) resulted in a noticeable reduction in corrosion rate compared to the uninhibited system. At lower concentrations (0.05 M and 0.10 M), the inhibition was moderate. The inhibition efficiency increased significantly at concentrations between 0.20 M and 0.30 M. Beyond 0.30 M (i.e., at 0.40 M), the corrosion rate did not decrease appreciably, suggesting a saturation point where additional leucine had no further protective effect.
3. Alanine as Inhibitor: Similar to leucine, alanine inhibited corrosion progressively with increasing concentration. A substantial decrease in corrosion rate was observed between 0.05 M and 0.20 M. However, beyond 0.20 M, the rate of inhibition plateaued, indicating that alanine’s adsorption on the metal surface reached its maximum effective coverage at this point.
4. Methionine as Inhibitor: Methionine displayed behavior similar to leucine: A consistent decrease in corrosion rate was recorded from 0.05 M up to 0.30 M. Beyond 0.30 M (at 0.40 M), the rate of corrosion reduction was minimal, pointing again to a saturation point in the adsorption of the inhibitor on the steel surface.
Table 4.1: Corrosion rate in Cassava Fluid Without Inhibitor. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	17.3562
	17.3243
	0.0319
	29.0272

	4
	17.1923
	17.1322
	0.0601
	27.4807

	6
	16.9033
	16.8220
	0.0813
	24.6615

	8
	17.4520
	17.3640
	0.0880
	20.0599

	10
	16.6254
	16.5316
	0.0938
	17.0713


Table 4.2a: Weight Loss in Cassava Fluid in the Presence of 0.05M Concentration of Leucine Inhibitor. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	16.6470
	16.6213
	0.0257
	23.3736

	4
	16.7000
	16.6616
	0.0384
	17.4593

	6
	17.1098
	17.0571
	0.0527
	15.9871

	8
	16.5426
	16.4625
	0.0801
	18.2205

	10
	16.6948
	16.6139
	0.0809
	14.6865



Table 4.2b: Weight Loss in Cassava Fluid in the Presence of 0.10M Concentration of Leucine Inhibitor. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	17.2350
	17.2099
	0.0251
	22.8404

	4
	16.4080
	16.3724
	0.0356
	16.2001

	6
	17.0337
	16.9821
	0.0516
	15.6489

	8
	17.2542
	17.1807
	0.0735
	16.7180

	10
	16.9707
	16.8966
	0.0741
	13.4735


Table 4.2c: Weight Loss in Cassava Fluid in the Presence of 0.20M Concentration of Leucine Inhibitor. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	16.4840
	16.4600
	0.0240
	21.8421

	4
	17.2650
	17.2300
	0.0350
	15.9226

	6
	16.5463
	16.4991
	0.0472
	14.2822

	8
	16.5009
	16.4393
	0.0616
	14.0122

	10
	16.7959
	16.7330
	0.0629
	11.4454


Table 4.2d: Weight Loss in Cassava Fluid in the Presence of 0.30M Concentration of Leucine Inhibitor. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	16.4251
	16.4044
	0.0207
	18.8385

	4
	16.5578
	16.5268
	0.0310
	14.1057

	6
	16.4291
	16.3880
	0.0411
	12.4674

	8
	16.9341
	16.8839
	0.0502
	11.4173

	10
	16.4922
	16.4405
	0.0517
	9.4043




Table 4.2e: Weight Loss in Cassava Fluid in the Presence of 0.40M Concentration of Leucine Inhibitor. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	16.4524
	16.4322
	0.0202
	18.3791

	4
	16.4500
	16.4200
	0.0300
	13.6494

	6
	17.0413
	17.0010
	0.0403
	12.2251

	8
	17.0779
	17.0284
	0.0495
	11.2632

	10
	16.8033
	16.7527
	0.0506
	9.2094


Table 4.3a: Weight Loss in Cassava Fluid in the Presence 0.05M Concentration of Alanine inhibitor. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	16.9224 
	16.8975
	0.0248
	22.5717

	4
	16.7619
	16.7229
	0.0390
	17.7420

	6
	16.8523
	16.7989
	0.0534
	16.2002

	8
	17.3310
	17.2500
	0.0810
	18.4220

	10
	17.2236
	17.1404
	0.0832
	15.1395


Table 4.3b: Weight Loss in Cassava Fluid in the Presence of 0.10M Concentration of Alanine inhibitor. Area 2rl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	17.1238
	17.1010
	0.0228
	20.7520

	4
	17.2145
	17.1782
	0.0363
	16.4992

	6
	17.2088
	17.1586
	0.0502
	15.2233

	8
	17.0984
	17.0317
	0.0667
	15.1745

	10
	16.5858
	16.5160
	0.0698
	12.6827




Table 4.3c: Weight Loss in Cassava Fluid in the Presence of 0.20M Concentration of Alanine inhibitor. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	16.5561
	16.5378
	0.0183
	16.6375

	4
	17.1736
	17.3477
	0.0259
	11.7963

	6
	17.3902
	17.3500
	0.0402
	12.1929

	8
	16.6504
	16.6022
	0.0482
	10.9654

	10
	17.3149
	17.2659
	0.0490
	8.9196


Table 4.3d: Weight Loss in Cassava Fluid in the Presence of 0.30M Concentration of Alanine inhibitor. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	16.8627
	16.8450
	0.0177
	16.0911

	4
	17.3377
	17.3127
	0.0250
	11.3763

	6
	16.8266
	16.7875
	0.0391
	11.8616

	8
	17.3129
	17.2650
	0.0479
	10.8889

	10
	16.9024
	16.8549
	0.0475
	8.6447


Table 4.3e: Weight Loss in Cassava Fluid in the Presence of 0.40M Concentration of Alanine inhibitor. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	16.7419
	16.7244
	0.0175
	15.9582

	4
	17.1984
	17.1739
	0.0245
	11.1717

	6
	16.6326
	16.5937
	0.0389
	11.8236

	8
	17.0712
	17.0248
	0.0464
	10.5778

	10
	17.2010
	17.1548
	0.0462
	8.4267




Table 4.4a: Weight Loss in Cassava Fluid in the Presence of 0.05M Concentration Inhibitor of Methionine. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	16.8565
	16.8300
	0.0265
	24.1209

	4
	17.2865
	17.2474
	0.0391
	17.7852

	6
	16.9576
	16.8834
	0.0742
	22.4485

	8
	17.1519
	17.0723
	0.0796
	18.0806

	10
	16.5100
	16.4298
	0.0802
	14.5966


Table 4.4b: Weight Loss in Cassava Fluid in the Presence of 0.10M Concentration Inhibitor of Methionine. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	17.3474
	17.3215
	0.0259
	23.5354

	4
	17.2916
	17.2538
	0.0378
	17.1829

	6
	17.0811
	17.0300
	0.0511
	15.4857

	8
	16.4869
	16.4247
	0.0722
	16.4048

	10
	16.4878
	16.4128
	0.0750
	13.6389


Table 4.4c: Weight Loss in Cassava Fluid in the Presence of 0.20M Concentration Inhibitor of Methionine. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	16.6221
	16.5969
	0.0252
	22.9777

	4
	16.4615
	16.4250
	0.0365
	16.6447

	6
	17.2271
	17.1773
	0.0498
	15.1376

	8
	17.1931
	17.1300
	0.0631
	14.3867

	10
	16.7105
	16.6465
	0.0640
	11.6729




Table 4.4d: Weight Loss in Cassava Fluid in the Presence of 0.30M Concentration Inhibitor of Methionine. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	17.2808
	17.2575
	0.0233
	21.2477

	4
	16.5244
	16.4943
	0.0301
	13.7239

	6
	16.7904
	16.7462
	0.0442
	13.4354

	8
	17.2635
	17.2111
	0.0524
	11.9433

	10
	17.3900
	17.3368
	0.0532
	9.7023


Table 4.4e: Weight Loss in Cassava Fluid in the Presence of 0.40M Concentration Inhibitor of Methionine. Area = 2πrl = 10.05cm²
	Days of 
Exposure
	Original 
Weight (gm)
	New Weight
(gm)
	Weight
Loss (gm)
	Mils Per Year
(mpy)

	2
	16.6058
	16.5828
	0.0230
	20.9401

	4
	16.7802
	16.7500
	0.0302
	13.7346

	6
	16.6246
	16.5817
	0.0429
	13.0637

	8
	16.6697
	16.6188
	0.0509
	11.5776

	10
	16.7983
	16.7470
	0.0513
	9.3376



Figure 4.1 Effect of Leucine Inhibitor of mild steel corrosion in Cassava fluid 


Figure 4.2 Effect of Alanine Inhibitor of Mild Steel Corrosion in Cassava Fluid 

Figure 4.3 Effect of Methionine Inhibitor of Mild Steel Corrosion in Cassava fluid 
[bookmark: _Hlk202964275]4.3	Discussion of Result
This research has demonstrated that the corrosion of mild steel in cassava fluid—a highly aggressive environment due to the presence of cyanic acid—can be effectively inhibited using amino acid derivatives. Through a systematic weight loss analysis over a 10-day exposure period, it was established that leucine, alanine, and methionine serve as efficient corrosion inhibitors, significantly reducing material degradation compared to uninhibited conditions.
The relationships between corrosion rate in mill per year (mpy) and duration of exposure of mild steel in cassava fluid with different concentrations of inhibitors are shown in Figures 4.1 to 4.3. Figures 4.1 and 4.3 show that leucine and methionine caused a continuous decrease in corrosion rate with increase in their molar concentration over the concentration ranges of 0.05-0.30 M. Beyond 0.30 M concentration, no appreciable decrease in corrosion rate occurred. Figure 4.2 shows that alanine caused a significant occurred. Figure 4.2 shows that alanine caused a significant decrease in corrosion rate with increase in the concentration of the inhibitor in cassava fluid over the range 0.05 to 0.20 Μ. However, above 0.20 M, no significant decrease in corrosion rate was observed. In other words, the effectiveness of the inhibitors varied with their concentrations, while each of them had a peak concentration for optimal inhibition in the cassava fluid.
No Inhiibitor	2	4	6	8	10	29.027200000000001	27.480699999999999	24.6615	20.059899999999999	17.071300000000001	0.05M Leucine	2	4	6	8	10	23.3736	17.459299999999999	15.9871	18.220500000000001	14.686500000000001	0.1M Leucine	2	4	6	8	10	22.840399999999999	16.200099999999999	15.648899999999999	16.718	13.4735	0.20M Leucine	2	4	6	8	10	21.842099999999999	15.922599999999999	14.2822	14.0122	11.445399999999999	0.30M Leucine	2	4	6	8	10	18.8385	14.105700000000001	12.4674	11.417299999999999	9.4042999999999992	0.4M Leucine	2	4	6	8	10	18.379100000000001	13.6494	12.225099999999999	11.263199999999999	9.2094000000000005	Days of Exposure


Concentration Rate (mpy)




No Inhiibitor	2	4	6	8	10	29.027200000000001	27.480699999999999	24.6615	20.059899999999999	17.071300000000001	0.05M Alanine	2	4	6	8	10	22.5717	17.742000000000001	16.200199999999999	18.422000000000001	15.1395	0.1M Alanine	2	4	6	8	10	20.751999999999999	16.499199999999998	15.2233	15.1745	12.682700000000001	0.20M Alanine	2	4	6	8	10	16.637499999999999	11.7963	12.1929	10.965400000000001	8.9196000000000009	0.30M Alanine	2	4	6	8	10	16.091100000000001	11.376300000000001	11.861599999999999	10.8889	8.6447000000000003	0.4M Alanine	2	4	6	8	10	15.9582	11.1717	11.823600000000001	10.5778	8.4267000000000003	Days of Exposure


Concentration Rate (mpy)




No Inhiibitor	2	4	6	8	10	29.027200000000001	27.480699999999999	24.6615	20.059899999999999	17.071300000000001	0.05M Methionine	2	4	6	8	10	24.120899999999999	17.7852	22.448499999999999	18.0806	14.5966	0.10M Methionine	2	4	6	8	10	23.535399999999999	17.1829	15.4857	16.404800000000002	13.6389	0.20M Methionine	2	4	6	8	10	22.977699999999999	16.6447	15.137600000000001	14.386699999999999	11.6729	0.30M Methionine	2	4	6	8	10	21.247699999999998	13.7239	13.4354	11.943300000000001	9.7022999999999993	0.40M Methionine	2	4	6	8	10	20.940100000000001	13.7346	13.063700000000001	11.5776	9.3376000000000001	Days of Exposure


Concentration Rate (mpy)




