Table 1. The structure and characteristics of MG dye.
	Generic name
	Malachite Green oxalate salt

	International name
	Basic Green  4 (BG4) 

	Chemical name
	N,N,N′,N′-Tetramethyl-4,4′-diaminotriphenylcarbenium oxalate

	Chemical formula
	(C23H25N2)2 × 3C2H2O4 

	CAS
	2437-29-8 

	EINECS
	219-441-7 

	Solubility
	Soluble in water (60 mg/mL at 20ºC), methanol, ethanol (50 mg/mL), 

2-methoxyethanol (40 mg/mL)

	Color index
	42000

	Molecular weight (g/mol)
	927.03

	Wavelength (λmax)
	618 nm

	Chemical structure
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Table 2. Elemental analysis of WGT untreated and chemically modified, before and after MG adsorption 
	Nr. crt.
	Component
	C (%)
	H (%)
	N (%)
	O* (%)

	1
	WGT untreated – before adsorption
	52.27
	6.31
	3.86
	37.56

	2
	WGT untreated – after adsorption
	53.71
	5.92
	3.26
	37.11

	3
	WGT treated with H3PO4 – before adsorption
	54.06
	3.56
	1.76
	40.62

	4
	WGT treated with H3PO4 – after adsorption
	58.78
	4.07
	2.47
	34.98

	5
	WGT treated with H2SO4 – before adsorption
	56.83
	5.64
	3.46
	34.07

	6
	WGT treated with H2SO4 – after adsorption
	60.26
	5.72
	3.86
	30.16

	7
	WGT treated with HCl – before adsorption
	48.19
	6.59
	3.67
	41.55

	8
	WGT treated with HCl – after adsorption
	49.71
	6.60
	4.30
	39.39

	9
	WGT treated with tartaric acid – before adsorption
	53.23
	6.26
	3.34
	37.17

	10
	WGT treated with tartaric acid – after adsorption
	54.07
	6.49
	4.13
	35.31

	11
	WGT treated with H2O2 – before adsorption
	45.80
	6.28
	3.71
	44.21

	12
	WGT treated with H2O2 – after adsorption
	46.13
	6.15
	3.93
	43.79

	13
	WGT treated with NaOH – before adsorption
	44.83
	6.13
	3.28
	45.76

	14
	WGT treated with NaOH – after adsorption
	48.25
	6.34
	3.09
	42.32


                 *Calculated by difference
Table 3. Thermodynamic parameters for MG adsorption onto untreated WGT at various temperatures; (94 mg/L, 100 mL, 4 g, 200-400 μm, 300 rpm, 240 min).
	ΔS(
(kJ/mol∙K)
	ΔH(
(kJ/mol)
	ΔG( (kJ/mol)

	
	
	296 K
	306 K
	316 K

	0.063
	22.423
	3.735
	3.103
	2.472


