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Fig. S1. Enlarged XRD patterns at the (002) plane of g-C3N4, Na(0.4)g-C3N4, Fe(0.4)g-C3N4 and Pr(0.4)g-C3N4.
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Fig. S2. Enlarged XRD patterns at the (100) plane of g-C3N4 and Pr(x)g-C3N4.
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Fig. S3. SEM images of g-C3N4 (a), Pr(0.1)g-C3N4 (b), Pr(0.2)g-C3N4 (c) and Pr(0.4)g-C3N4 (d).
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Fig. S4. XPS survey spectrum of Pr(0.4)g-C3N4.
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Fig. S5. Mott-Schottky plots with charge carrier density (ND) of g-C3N4, Na(0.4) g-C3N4, Fe(0.4) g-C3N4, and Pr(0.4) g-C3N4.
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Fig. S6. The equivalent circuit used to model the EIS Nyquist plots for g-C3N4, Na(0.4)g-C3N4, Fe(0.4)g-C3N4, and Pr(0.4)g-C3N4. (Rs, Rp, Rct, W, and Q represent the electrolyte resistance, pore resistance, charge transfer resistance, Warburg impedance, and constant phase element, respectively) [1].
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Fig. S7. Proposed structures of (a) g-C3N4, (b) Na(0.4)g-C3N4, (c) Fe(0.4)g-C3N4, and (d) Pr(0.4)g-C3N4. 
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Fig. S8. Schematic diagram for degradation mechanism of (a) Na(0.4)g-C3N4 [2]; heterostructures of (b) Fe(0.4)g-C3N4 [3], and (c) Pr(0.4)g-C3N4 [4].
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 Fig. S9. Point of zero charge of Na(0.4)g-C3N4, Fe(0.4)g-C3N4, and Pr(0.4)g-C3N4.
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Fig. S10. (a – b) Effect of different types of dyes on the photocatalytic degradation and corresponding rate constants of g-C3N4 and Pr(0.4)g-C3N4.
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Fig. S11. Photocatalytic degradation of MO (a) and RhB (b) using g-C3N4, Na(0.4)g-C3N4, Fe(0.4)g-C3N4, and Pr(0.4)g-C3N4.
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Fig. S12. (a) Electronic structure of Pr(0.4)g-C3N4 and (b) mechanism of the reaction using Pr(0.4)g-C3N4.



Tables:
Table S1. MB removal performance of Pr(0.4)g-C3N4 in comparison to some conventional catalysts and modified g-C3N4 in the literature.
	Photocatalyst 
	Dosage/Conc.
(g L-1/mg L-1)
	Light source
	Time (min)
	Removal
(%)/k (min-1)
	Ref.

	SnO2
	0.20/10
	UV lamp (3 x 11W)
	100
	84.8/0.0185
	[5] 

	ZnO
	1.5/10
	UV lamp (8W)
	20
	72.3/-
	[6]

	WO3
	1/10
	UV-Vis
	90
	94.8/-
	[7] 

	TiO2
	0.3/3.2
	UV lamp
	120
	92.2/0.0072
	[8] 

	MnO2/g-C3N4/ZnO
	0.13/10
	LED (60 W)
	180
	94/0.0156
	[9] 

	CdSe/g-C3N4
	-/20
	300 W Xe lamp (λ > 400 nm)
	120
	89.4/0.0194
	[10] 

	ZnO/g-C3N4
	1/5
	two 100 W Xe lamp
	180
	97/0.022
	[11]

	Alginate/ZnO/g-C3N4
	0.3 wt%/4
	300 W Tungsten lamp
	60
	78.18/-
	[12] 

	CuO/g-C3N4
	1/5
	400 W Halogen lamp 
	40
	98/-
	[13]

	Ce-MOF/g-C3N4
	0.25/10
	UV light
	120 
	96.5/0.027
	[14]

	CeO2/g-C3N4
	0.5/10
	36 W UV lamp (OS72) (λ = 254 nm)
	180
	94.0/0.030
	[15]

	CeO2/S-doped-g-C3N44
	1/10
	300 W Halogen lamp (λ > 400 nm)
	150
	91.4/0.015
	[16]

	Sm2O3/S-g-C3N4
	0.7/8
	300 W Halogen lamp (λ > 400 nm)
	150
	93/0.013
	[17]

	Nd-ZnO/g-C3N4 
	1/20
	500 W Xe lamp
	105
	94.9/0.026
	[18]

	Ho-g-C3N4 
	0.4/10
	120 W lamp
	300
	71.4/0.004
	[19]

	TiO2/Na-doped g-C3N4
	2/20
	300 W Xe lamp 
(λ > 400 nm)
	90
	99.6/-
	[20]

	P-doped g-C3N4
	0.5/-
	500 W Xe lamp 
(λ > 420 nm)
	120
	-/0.0045 
	[21]

	K-doped g-C3N4
	0.6/10
	300 W Xe lamp (λ > 400 nm)
	60
	99.0/- 
	[22]

	CuO/g-C3N4
	1/50
	500 W halogen lamp (λ > 400 nm)
	100
	94.0/0.030
	[23]

	Pr(0.4)g-C3N4
	0.4/10
	300 W Xe lamp
(λ > 420 nm)
	40
	95.6/0.108
	This study

	Na(0.4)g-C3N4
	0.4/10
	300 W Xe lamp
(λ > 420 nm)
	40
	92.6/0.053
	This study

	Fe(0.4)g-C3N4
	0.4/10
	300 W Xe lamp
(λ > 420 nm)
	40
	77.5/0.021
	This study





 Table S2. Characteristics of water matrices in this study.
	Water matrix
	pH
	Turbidity (NTU)
	Conductivity (µS cm-1)
	Total Organic Carbon 
(mg C L-1)
	Salinity (PPT)

	Deionized Water (control)
	4.6
	0.6
	4.6
	< 0.5
	0

	Spring Water
	5.6
	0.6
	211.9
	< 0.5
	0.1

	Tap Water
	8.1
	1.6
	247.0
	0.9
	0.1

	Primary Effluent 
	7.2
	15.3
	1144.0
	33
	0.6

	Secondary Effluent 
	6.9
	1.2
	956.0
	32
	0.5
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