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Table S1 ANOVA of fractional factorial experiment design factors for Cu removal from biochar (BC) activation with NaOH
	Source of variation
	Degrees of freedom
	Sum of Sqr
	Mean Sqr
	F-value
	p-value

	Model
	7
	18721.055
	2674.440
	2.7938
	0.0282*

	Thermal treatment
	1
	16735.957
	16702.760
	17.483
	0.0003*

	Concentration
	2
	160.918
	80.459
	0.1681
	0.6854

	Impregnation Time
	4
	10.923
	2.731
	0.0114
	0.9158

	Thermal treatment * Concentration
	2
	10.14
	5.070
	0.0106
	0.9189

	Thermal treatment * Impregnation Time
	4
	103.199
	25.800
	0.1078
	0.7455

	Concentration * Impregnation Time
	8
	934.307
	116.788
	0.976
	0.3330

	Thermal treatment * Concentration *Time
	8
	36.849
	4.606
	0.0385
	0.8461

	Error
	24
	22974.472
	957.27
	
	

	Total
	31
	41695.527
	
	
	



Table S2 ANOVA of fractional factorial experiment design factors for Pb removal from biochar (BC) activation with NaOH
	Source of variation
	Degrees of freedom
	Sum of Sqr
	Mean Sqr
	F-value
	p-value

	Model
	6
	1658.529
	236.933
	2.8054
	0.0277*

	Thermal treatment
	1
	1069.360
	16702.760
	12.6617
	0.0016*

	Concentration
	2
	2.423
	1.212
	0.0287
	0.8669

	Impregnation Time
	4
	10.523
	2.631
	0.1246
	0.7272

	Thermal treatment * Concentration
	2
	27.043
	13.522
	0.3202
	0.5767

	Thermal treatment * Impregnation Time
	4
	73.321
	18.330
	0.8682
	0.3607

	Concentration * Impregnation Time
	8
	402.569
	50.321
	4.7666
	0.0390*

	Thermal treatment * Concentration *Time
	8
	277.400
	34.675
	3.2845
	0.0825

	Error
	25
	2026.954
	84.456
	
	

	Total
	31
	3685.483
	
	
	



Table S3 Kruskal–Wallis p-values of fractional factorial experiment design factors for Mn, As, Cd, and Zn removal from biochar (BC) activation with NaOH
	Source of variation
	Degrees of freedom
	p-value

	
	
	Mn
	As
	Cd
	Zn

	Thermal treatment
	1
	0.9549
	0.2136
	0.7063
	0.8796

	Concentration
	2
	0.1291
	0.6983
	0.1338
	0.2629

	Time
	4
	0.9433
	0.3759
	0.5353
	0.1829



Table S4 ANOVA p-values of activation experiment design factors for vermiwash bone char activation
	Source of variation
	Degrees of freedom
	p-value

	
	
	As
	Cd
	Cu
	Mn
	Pb
	Zn

	Vermiwash
	1
	0.4618
	0.5464
	0.7154
	0.2952
	0.9606
	0.5928

	Time
	1
	0.7440
	0.2700
	0.1381
	0.3653
	0.0767
	0.4097

	Vermiwash * time
	1
	0.0915
	0.4016
	0.5228
	0.3243
	0.8390
	0.3797



