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[bookmark: _Toc224557318]Table S1 Design matrix showing the standard run order (S) and the randomised order (R). 
	Test order
	Coded Variables
	Real variables

	R
	S
	Block
	x1
	x2
	x3
	Ferrous sulphate (g/L)
	pH
	Inoculum concentration (%)

	5
	1
	1
	-1
	-1
	-1
	20
	1.8
	1

	9
	2
	1
	-1
	1
	-1
	20
	2.2
	1

	14
	3
	1
	-1
	-1
	1
	20
	1.8
	10

	19
	4
	1
	-1
	1
	1
	20
	2.2
	10

	13
	5
	1
	1
	-1
	-1
	45
	1.8
	1

	8
	6
	1
	1
	1
	-1
	45
	2.2
	1

	4
	7
	1
	1
	-1
	1
	45
	1.8
	10

	18
	8
	1
	1
	1
	1
	45
	2.2
	10

	7
	9
	1
	0
	-1
	0
	33
	1.8
	5

	16
	10
	1
	0
	1
	0
	33
	2.2
	5

	17
	11
	1
	0
	0
	-1
	33
	2.0
	1

	12
	12
	1
	0
	0
	1
	33
	2.0
	10

	6
	13
	1
	-1
	0
	0
	20
	2.0
	5

	15
	14
	1
	1
	0
	0
	45
	2.0
	5

	10
	15
	1
	0
	0
	0
	33
	2.0
	5

	20
	16
	1
	0
	0
	0
	33
	2.0
	5

	3
	17
	1
	0
	0
	0
	33
	2.0
	5

	2
	18
	1
	0
	0
	0
	33
	2.0
	5

	11
	19
	1
	0
	0
	0
	33
	2.0
	5

	1
	20
	1
	0
	0
	0
	33
	2.0
	5

	5
	1
	2
	-1
	-1
	-1
	20
	1.8
	1

	9
	2
	2
	-1
	1
	-1
	20
	2.2
	1

	14
	3
	2
	-1
	-1
	1
	20
	1.8
	10

	19
	4
	2
	-1
	1
	1
	20
	2.2
	10

	13
	5
	2
	1
	-1
	-1
	45
	1.8
	1

	8
	6
	2
	1
	1
	-1
	45
	2.2
	1

	4
	7
	2
	1
	-1
	1
	45
	1.8
	10

	18
	8
	2
	1
	1
	1
	45
	2.2
	10

	7
	9
	2
	0
	-1
	0
	33
	1.8
	5

	16
	10
	2
	0
	1
	0
	33
	2.2
	5

	17
	11
	2
	0
	0
	-1
	33
	2.0
	1

	12
	12
	2
	0
	0
	1
	33
	2.0
	10

	6
	13
	2
	-1
	0
	0
	20
	2.0
	5

	15
	14
	2
	1
	0
	0
	45
	2.0
	5

	10
	15
	2
	0
	0
	0
	33
	2.0
	5

	20
	16
	2
	0
	0
	0
	33
	2.0
	5

	3
	17
	2
	0
	0
	0
	33
	2.0
	5

	2
	18
	2
	0
	0
	0
	33
	2.0
	5

	11
	19
	2
	0
	0
	0
	33
	2.0
	5

	1
	20
	2
	0
	0
	0
	33
	2.0
	5



Table S2 Lack-of-fit test and model error assessment for all response variables, showing lack-of-fit error, pure error, F-value, p-value, and RMSE for evaluating model adequacy and precision. Non-significant p values indicate no lack of fit.

	Responses
	Errors
	Lack of fit
	Root Mean Square

	
	Error
	Pure Error
	F-Value
	P-Value
	Error
	Pure Error

	Initial pH
	0.00
	0.00
	0.71
	0.75
	0.03
	0.03

	Final pH
	0.00
	0.00
	1.62
	0.22
	0.04
	0.03

	Initial ORP (mV)
	30.78
	28.65
	1.11
	0.45
	5.55
	5.35

	Final ORP (mV)
	13.50
	9.58
	1.62
	0.22
	3.67
	3.10

	Change in ORP
	41.90
	27.46
	1.80
	0.17
	6.47
	5.24

	(mV)
	
	
	
	
	
	

	Initial iron conversion %
	2.95
	1.26
	3.06
	0.04
	1.72
	1.12

	Final iron conversion (%)
	12.60
	9.34
	1.53
	0.25
	3.55
	3.06

	Ferric-Days
	5.10
	5.00
	1.01
	0.52
	2.26
	2.24

	Biomass (g/L)
	0.01
	0.01
	0.92
	0.58
	0.11
	0.11

	Specific growth rate (per h)
	0.00
	0.00
	6.63
	0.00
	0.01
	0.00




[bookmark: _Toc224557319]Table S3 ANOVA results for the effect of treatment on final pH, showing degrees of freedom (DF), sum of squares (SS), mean square (MS), F-value, and p-value. Significance was assessed at α = 0.05 (95% confidence), with p < 0.05 indicating statistically significant differences among treatments.

	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Model
	10
	0.12
	0.01
	8.14
	0.00

		Blocks
	1
	0.00
	0.00
	2.62
	0.12

		Linear
	3
	0.09
	0.03
	18.61
	0.00

			Ferrous sulphate
	1
	0.05
	0.05
	32.53
	0.00

			pH
	1
	0.04
	0.04
	23.27
	0.00

			Inoculum
	1
	0.00
	0.00
	0.01
	0.90

		Square
	3
	0.03
	0.01
	5.73
	0.00

			Ferrous sulphate*Ferrous sulphate
	1
	0.00
	0.00
	0.13
	0.72

			pH*pH
	1
	0.02
	0.02
	15.67
	0.00

			Inoculum*Inoculum
	1
	0.01
	0.01
	5.47
	0.03

		2-Way Interaction
	3
	0.01
	0.00
	1.80
	0.17

			Ferrous sulphate*pH
	1
	0.01
	0.01
	4.68
	0.04

			Ferrous sulphate*Inoculum
	1
	0.00
	0.00
	0.69
	0.41

			pH*Inoculum
	1
	0.00
	0.00
	0.03
	0.87

	Error
	29
	0.04
	0.00
	 
	 

		Lack-of-Fit
	19
	0.03
	0.00
	1.62
	0.22

		Pure Error
	10
	0.01
	0.00
	 
	 

	Total
	39
	0.17
	 
	 
	 


[bookmark: _Toc224557320]

Table S4 ANOVA results for the effect of treatment on Initial ORP, showing DF, SS, MS, F-value, and p-value. Significance was assessed at α = 0.05 (95% confidence), with p < 0.05 indicating statistically significant differences among treatments. The blocking effect was significant, indicating that block‑to‑block variation contributed meaningfully to differences in Initial ORP.

	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Model
	10
	9115.60
	911.56
	29.61
	0.00

		Blocks
	1
	170.60
	170.57
	5.54
	0.03

		Linear
	3
	8313.60
	2771.20
	90.02
	0.00

			Ferrous sulphate
	1
	564.60
	564.61
	18.34
	0.00

			pH
	1
	17.00
	16.96
	0.55
	0.46

			Inoculum
	1
	7733.00
	7732.96
	251.20
	0.00

		Square
	3
	338.30
	112.76
	3.66
	0.02

			Ferrous sulphate*Ferrous sulphate
	1
	1.90
	1.89
	0.06
	0.81

			pH*pH
	1
	252.80
	252.79
	8.21
	0.01

			Inoculum*Inoculum
	1
	193.20
	193.17
	6.28
	0.02

		2-Way Interaction
	3
	346.70
	115.58
	3.75
	0.02

			Ferrous sulphate*pH
	1
	23.50
	23.54
	0.76
	0.39

			Ferrous sulphate*Inoculum
	1
	292.40
	292.41
	9.50
	0.00

			pH*Inoculum
	1
	30.80
	30.84
	1.00
	0.33

	Error
	29
	892.70
	30.78
	 
	 

		Lack-of-Fit
	19
	606.20
	31.90
	1.11
	0.45

		Pure Error
	10
	286.50
	28.65
	 
	 

	Total
	39
	10008.40
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Table S5 ANOVA results for the effect of treatment on Final ORP, showing DF, SS, MS, F-value, and p-value. Significance was assessed at α = 0.05 (95% confidence), with p < 0.05 indicating statistically significant differences among treatments. The blocking effect was significant, indicating that block‑to‑block variation contributed meaningfully to differences in Final ORP.

	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Model
	10
	1331.86
	133.19
	9.86
	0.00

		Blocks
	1
	283.02
	283.02
	20.96
	0.00

		Linear
	3
	510.92
	170.31
	12.61
	0.00

			Ferrous sulphate
	1
	360.42
	360.42
	26.69
	0.00

			pH
	1
	136.32
	136.32
	10.10
	0.00

			Inoculum
	1
	14.22
	14.22
	1.05
	0.31

			Square
	3
	346.52
	115.51
	8.55
	0.00

			Ferrous sulphate*Ferrous sulphate
	1
	10.89
	10.89
	0.81
	0.38

			pH*pH
	1
	127.78
	127.78
	9.46
	0.01

			Inoculum*Inoculum
	1
	0.18
	0.19
	0.01
	0.91

		2-Way Interaction
	3
	179.49
	59.83
	4.43
	0.01

			Ferrous sulphate*pH
	1
	104.69
	104.69
	7.75
	0.01

			Ferrous sulphate*Inoculum
	1
	43.07
	43.07
	3.19
	0.09

			pH*Inoculum
	1
	31.63
	31.63
	2.34
	0.14

	Error
	29
	391.59
	13.50
	 
	 

		Lack-of-Fit
	19
	295.77
	15.57
	1.62
	0.22

		Pure Error
	10
	95.82
	9.58
	 
	 

	Total
	39
	1723.45
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Table S6 ANOVA results for the effect of treatment on change in ORP (∆ORP), showing DF, SS, MS, F-value, and p-value. Significance was assessed at α = 0.05 (95% confidence), with p < 0.05 indicating statistically significant differences among treatments.

	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Model
	10
	7739.92
	773.99
	18.47
	0.00

		Blocks
	1
	14.16
	14.16
	0.34
	0.57

		Linear
	3
	7356.15
	2452.05
	58.52
	0.00

			Ferrous sulphate
	1
	22.82
	22.82
	0.54
	0.47

			pH
	1
	249.44
	249.44
	5.95
	0.02

			Inoculum
	1
	7084.07
	7084.07
	169.08
	0.00

		Square
	3
	314.93
	104.98
	2.51
	0.08

			Ferrous sulphate*Ferrous sulphate
	1
	3.71
	3.71
	0.09
	0.77

			pH*pH
	1
	21.12
	21.12
	0.50
	0.48

			Inoculum*Inoculum
	1
	205.31
	205.31
	4.90
	0.04

		2-Way Interaction
	3
	265.01
	88.34
	2.11
	0.12

			Ferrous sulphate*pH
	1
	28.94
	28.94
	0.69
	0.41

			Ferrous sulphate*Inoculum
	1
	111.04
	111.04
	2.65
	0.11

			pH*Inoculum
	1
	124.92
	124.92
	2.98
	0.10

	Error
	29
	1215.06
	41.90
	 
	 

		Lack-of-Fit
	19
	940.50
	49.50
	1.80
	0.17

		Pure Error
	10
	274.56
	27.46
	 
	 

	Total
	39
	8954.98
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Table S7 ANOVA results for the effect of treatment on Initial iron conversion (%), showing DF, SS, MS, F value, and p-value. Significance was assessed at α = 0.05 (95% confidence), with p < 0.05 indicating statistically significant differences among treatments.

	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Model
	10
	308.66
	30.87
	10.46
	0.00

		Blocks
	1
	3.78
	3.78
	1.28
	0.27

		Linear
	3
	270.48
	90.16
	30.54
	0.00

			Ferrous sulphate
	1
	73.03
	73.03
	24.74
	0.00

			pH
	1
	13.57
	13.57
	4.60
	0.04

			Inoculum
	1
	183.93
	183.93
	62.31
	0.00

		Square
	3
	2.24
	0.75
	0.25
	0.86

			Ferrous sulphate*Ferrous sulphate
	1
	0.03
	0.03
	0.01
	0.92

			pH*pH
	1
	0.31
	0.31
	0.10
	0.75

			Inoculum*Inoculum
	1
	0.65
	0.65
	0.22
	0.64

		2-Way Interaction
	3
	31.05
	10.35
	3.51
	0.03

			Ferrous sulphate*pH
	1
	0.08
	0.08
	0.03
	0.87

			Ferrous sulphate*Inoculum
	1
	29.55
	29.55
	10.01
	0.00

			pH*Inoculum
	1
	1.42
	1.42
	0.48
	0.49

	Error
	29
	85.60
	2.95
	 
	 

		Lack-of-Fit
	19
	73.05
	3.85
	3.06
	0.04

		Pure Error
	10
	12.55
	1.26
	 
	 

	Total
	39
	394.26
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Table S8 ANOVA results for the effect of treatment on Final Iron Conversion (%,) showing DF, SS, MS, F value, and p-value. Significance was assessed at α = 0.05 (95% confidence), with p < 0.05 indicating statistically significant differences among treatments.

	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Model
	10
	60.14
	6.01
	0.48
	0.89

		Blocks
	1
	0.28
	0.28
	0.02
	0.88

		Linear
	3
	14.51
	4.84
	0.38
	0.77

			Ferrous sulphate
	1
	0.70
	0.70
	0.06
	0.82

			pH
	1
	0.32
	0.32
	0.03
	0.88

			Inoculum
	1
	13.49
	13.49
	1.07
	0.31

		Square
	3
	41.15
	13.72
	1.09
	0.37

			Ferrous sulphate*Ferrous sulphate
	1
	27.91
	27.91
	2.21
	0.15

			pH*pH
	1
	13.48
	13.48
	1.07
	0.31

			Inoculum*Inoculum
	1
	1.89
	1.89
	0.15
	0.70

		2-Way Interaction
	3
	2.38
	0.79
	0.06
	0.98

			Ferrous sulphate*pH
	1
	0.29
	0.29
	0.02
	0.88

			Ferrous sulphate*Inoculum
	1
	0.29
	0.29
	0.02
	0.88

			pH*Inoculum
	1
	1.80
	1.79
	0.14
	0.71

	Error
	29
	365.50
	12.60
	 
	 

		Lack-of-Fit
	19
	272.08
	14.32
	1.53
	0.25

		Pure Error
	10
	93.42
	9.34
	 
	 

	Total
	39
	425.63
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Table S9 ANOVA results for the effect of treatment on Ferric-Days, showing DF, SS, MS, F-value, and p-value. Significance was assessed at α = 0.05 (95% confidence), with p < 0.05 indicating statistically significant differences among treatments.

	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Model
	10
	19394.50
	1939.50
	383.03
	0.00

		Blocks
	1
	11.40
	11.40
	2.26
	0.14

		Linear
	3
	19031.20
	6343.70
	1252.86
	0.00

			Ferrous sulphate
	1
	17493.30
	17493.30
	3454.86
	0.00

			pH
	1
	1340.90
	1340.90
	264.83
	0.00

			Inoculum
	1
	196.10
	196.10
	38.72
	0.00

		Square
	3
	266.20
	88.70
	17.53
	0.00

			Ferrous sulphate*Ferrous sulphate
	1
	5.70
	5.70
	1.12
	0.30

			pH*pH
	1
	177.30
	177.30
	35.03
	0.00

			Inoculum*Inoculum
	1
	31.80
	31.80
	6.28
	0.02

		2-Way Interaction
	3
	38.10
	12.70
	2.51
	0.08

			Ferrous sulphate*pH
	1
	10.80
	10.80
	2.13
	0.16

			Ferrous sulphate*Inoculum
	1
	14.80
	14.80
	2.93
	0.10

			PH*Inoculum
	1
	12.50
	12.50
	2.46
	0.13

	Error
	29
	146.80
	5.10
	 
	 

		Lack-of-Fit
	19
	96.40
	5.10
	1.01
	0.52

		Pure Error
	10
	50.40
	5.00
	 
	 

	Total
	39
	19541.40
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Table S10 ANOVA results for the effect of treatment on Biomass, showing DF, SS, MS, F-value, and p-value. Significance was assessed at α = 0.05 (95% confidence), with p < 0.05 indicating statistically significant differences among treatments.

	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Model
	10
	0.65
	0.07
	5.66
	0.00

		Blocks
	1
	0.00
	0.00
	0.19
	0.66

		Linear
	3
	0.50
	0.17
	14.32
	0.00

			Ferrous sulphate
	1
	0.43
	0.43
	37.09
	0.00

			pH
	1
	0.01
	0.01
	0.74
	0.40

			Inoculum
	1
	0.06
	0.06
	5.13
	0.03

		Square
	3
	0.08
	0.03
	2.28
	0.10

			Ferrous sulphate*Ferrous sulphate
	1
	0.01
	0.01
	1.03
	0.32

			pH*pH
	1
	0.00
	0.00
	0.12
	0.73

			Inoculum*Inoculum
	1
	0.07
	0.07
	6.30
	0.02

		2-Way Interaction
	3
	0.09
	0.03
	2.63
	0.07

			Ferrous sulphate*pH
	1
	0.00
	0.00
	0.05
	0.83

			Ferrous sulphate*Inoculum
	1
	0.07
	0.07
	6.40
	0.02

			pH*Inoculum
	1
	0.02
	0.02
	1.46
	0.24

	Error
	29
	0.34
	0.01
	 
	 

		Lack-of-Fit
	19
	0.21
	0.01
	0.92
	0.58

		Pure Error
	10
	0.12
	0.01
	 
	 

	Total
	39
	0.99
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Table S11 ANOVA results for the effect of treatment on Specific Growth Rate, showing DF, SS, MS, F-value, and p-value. Significance was assessed at α = 0.05 (95% confidence), with p < 0.05 indicating statistically significant differences among treatments. The blocking effect was significant, indicating that block‑to‑block variation contributed meaningfully to differences in Specific Growth Rate.

	Source
	DF
	Adj SS
	Adj MS
	F-Value
	P-Value

	Model
	10
	0.00
	0.00
	10.74
	0.00

		Blocks
	1
	0.00
	0.00
	20.77
	0.00

		Linear
	3
	0.00
	0.00
	12.62
	0.00

			Ferrous sulphate
	1
	0.00
	0.00
	11.32
	0.00

			pH
	1
	0.00
	0.00
	0.02
	0.88

			Inoculum
	1
	0.00
	0.00
	26.52
	0.00

		Square
	3
	0.00
	0.00
	13.67
	0.00

			Ferrous sulphate*Ferrous sulphate
	1
	0.00
	0.00
	2.53
	0.12

			pH*pH
	1
	0.00
	0.00
	11.11
	0.00

			Inoculum*Inoculum
	1
	0.00
	0.00
	0.17
	0.68

		2-Way Interaction
	3
	0.00
	0.00
	1.62
	0.21

			Ferrous sulphate*pH
	1
	0.00
	0.00
	0.30
	0.59

			Ferrous sulphate*Inoculum
	1
	0.00
	0.00
	3.94
	0.06

			pH*Inoculum
	1
	0.00
	0.00
	0.62
	0.44

	Error
	29
	0.00
	0.00
	 
	 

		Lack-of-Fit
	19
	0.00
	0.00
	6.63
	0.00

		Pure Error
	10
	0.00
	0.00
	 
	

	Total
	39
	0.00
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