Adsorption and kinetic studies on removal of levonorgestrel (lng) from aqueous solution using chemically modified and carbonized sawdust as adsorbent : DFT calculation 
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Fig. 3 Effect of initial solution pH on aqueous phase removal of LNG by Chemically Activated (ASD) and Carbonised (CSD) sawdust adsorbents.	
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Figure 4; Effect of Adsorbent dosage on Adsorption of Levonorgestrel (LNG) onto Chemically Activated Sawdust (ASD) and Carbonised Sawdust (CSD)















	X-Values
	LNG onto CSD
	LNG onto ASD

	60
	52.12
	0.788
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	180
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Figure 5; Effect of Initial concentration on Adsorption of Levonorgestrel (LNG) onto Chemically Activated Sawdust (ASD) and Carbonized Sawdust (CSD)
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Figure 6: Effect of contact time on Adsorption of Levonorgestrel (LNG) onto Chemically Activated Sawdust (ASD) and Carbonized Sawdust (CSD)
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Figure 7: Freundlich Isotherm for Adsorption Adsorption of (LNG) onto (ASD) and (CSD)
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Figure 8: Tempkin Isotherm for the adsorption of (LNG) onto (ASD) and (CSD) 














	ln Ce
	LNG onto CSD
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Figure 9: Pseudo-Second-order kinetics for Adsorption of Levonorgestrel onto (ASD) and (CSD) 














	ln Ce
	LNG onto CSD
	LNG onto ASD
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	0
	0

	10
	0.436262106
	0.838012235

	30
	1.217977346
	1.714677641
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	2.394444888
	2.60213375
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	4.517051871
	4.968532627




Figure 9: Pseudo-Second-order kinetics for Adsorption of Levonorgestrel onto (ASD) and (CSD) 






Tempkin Isotherm

LNG onto CSD 	3.9535487522566441	4.1683691975700743	4.2795785404630902	4.3250593790326288	4.4309358393767555	0.83825718912425795	5.6118139790509698	10.7775997967994	16.499899854732	21.872647017322102	LNG onto ASD	3.9587789999999998	4.3090956	4.7432213000000001	4.9097549999999996	4.9089799999999997	0.60090189124257998	4.8397905097000002	7.59979679949	11.089985473209	15.8264701732212	ln Ce


Qe( mg/g )




Pseudo-first-order

LNG onto CSD	0	10	30	60	120	0.50214800000000004	0.56157836830096042	0.28668096935492993	0.178401341533755	0	LNG onto ASD 	0	10	30	60	120	1.3829531000150412	1.0870356648056601	0.82321331328266767	3.9017321997412403E-2	3.9017321997412403E-2	T(min)


log(qe-qt




Pseudo-Second-order

LNG onto CSD	0	10	30	60	120	0	0.43626210627344908	1.2179773456213714	2.3944448878601645	4.5170518708123168	LNG onto ASD	0	10	30	60	120	0	0.83801223497863053	1.7146776406035666	2.6021337496747332	4.9685326266975816	T(min)


t/Qe(g/mg)




Initial solution pH

LNG onto CSD	2	5	7	9	11	23.234999999999999	25.747000000000003	29.281000000000002	24.084000000000003	23.417000000000002	LNG onto ASD	2	5	7	9	11	17.770999999999997	19.777000000000001	22.494	20.106999999999999	19.716000000000001	Initial LNG solution pH


Amount of LNG adsorbed qe(mg/g)




Adsorbent dosage

LNG onto CSD	0.5	1	1.5	2	21.942000000000004	11.3285	7.985666666666666	6.3240000000000007	LNG onto ASD	0.5	1	1.5	2	21.180000000000003	11.224500000000001	7.682666666666667	6.0952500000000001	Adsorbent dosage (g/50mL)


Amount of LNG adsorbed Qe(mg/g)




Initial concentration

LNG onto CSD	60	120	180	240	300	52.12	64.61	72.209999999999994	75.569999999999993	84.01	LNG onto ASD	60	120	180	240	300	0.78800000000000026	5.5390000000000006	10.779000000000002	16.443000000000001	21.599000000000004	Initial concentration Ce(mg/L)


Amount of LNG adsorbed Qe(mg/g)




Contact time

LNG onto CSD	0	10	30	60	120	0	22.922000000000001	24.631	25.058	26.565999999999999	LNG onto ASD	0	10	30	60	120	0	11.933000000000002	17.495999999999999	23.058	24.152000000000001	Time(min)


Qt (mg/g)




Freundlich Isotherm

LNG onto CSD	3.9535487522566441	4.1683691975700743	4.2795785404630902	4.3250593790326288	4.4309358393767555	-0.21382571891242499	1.711813979050967	2.3775997967994917	2.799899854732089	3.0726470173221165	LNG onto ASD	3.9675225664	4.3091975700700003	4.7054046309000004	4.8579032629999999	4.9583937675999996	-0.40018912425800002	1.5579050969999999	2.0079679949	2.4054732090000002	2.7501732211999999	ln Ce


ln Qe




