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carbon nitrogen

Figure S1. DFT theoretical work function calculation models of C3N4.
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manganese magnesium phosphorus  oxygen

Figure S2. DFT theoretical work function calculation models of MgMnP.
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Figure S3. The XRD patterns of composite materials with different C3N4 and MgMnP ratios.
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Figure S4. The UV-Vis diffuse reflectance spectra (a) and band fitting results (b) of composite materials
with different C3N4 and MgMnP ratios.
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Figure SS. The SEM morphology analysis results of MgMnP material (a and b); the SEM-EDX elemental

mapping analysis results of MgMnP material (c).
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Figure S6. The photocatalytic degradation curves of MB using composites with different C3N4 and MgMnP
ratios.
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Figure S7. The photocatalytic degradation curves of OTC using composites with different C3N4 and
MgMnP ratios.
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Figure S8. The photocatalytic degradation curves of TE using composites with different C3N4 and MgMnP
ratios.



Table S1. The photocatalytic degradation efficiency of MB for recent photocatalysts.

. Catalyst .
Catalyst Light source Con(c;sn;cﬁtlon dosage Deg?/d;l tion Reference
& (mg/ml) o
MgFe,0; Sunlight 10 20/40 80 (120mins) [58]
. 200W tungsten .
NiMn,04/ZnMn,04 lamp 20 10/100 92 (80mins) [59]
AgzPO4/MnFe;04 Sunlight 15 25/50 98 (82mins) [60]
Nio.sZno4Fe204 Mer%‘gj;apor 20 30/100 94 (275mins) [61]
ZnFe204/Zn0 UV lamp 10 100/100 100 (180mins)  [62]
Co/Ni-MOF@BiOI  Sunlight 10 80/100 99 (200mins) [63]
TY/TIN/TION/TiO2 20 \ﬁzgrcury I 2020ml 69 (60mins)  [64]
Ag-ZnO/MWCNT 30 W UV lamp 10 24/80 98 (250mins)  [65]
CVCs 40 W white LED 5 50/100  96.2 (80mins)  [66]
MgMnP/C3N4  300W Xe lamp 10 20/30 almost 100y ork

(40mins)




Table S2. The photocatalytic degradation efficiency of OTC for recent photocatalysts.

Concentration Catalyst
Catalyst Light source dosage  Degradation (%) Reference
(mg/L)
(mg/ml)

CVCs 40 ?Evgh‘te 20 50/100  80.5 (80mins) [66]
Co0304/Ti02/GO 300 W Xe lamp 10 50/200 91 (90mins) [67]
Bi2WO6-BiOCl 500 W Xe lamp 20 30/30 93 (300mins) [68]

GTZ Visible 300 W 10 20/100 100 (180mins) [69]
H202/ z%wo4/ €2 Sunlight 10 50/50 85 (210min) [70]

N,Fe-CDs/G- .
WO3-0.6 500 W Xe lamp 20 50/50 47.8 (150mins) [71]
ZZFDT 300 W Xe lamp 10 100/100 95 (150mins) [72]
(S-
TiO2/WS2/alginate  Sunlight 10 50/100 92. 5 (240mins) [73]
beads

BiBaO3/Ag3P04 300W Xe lamp 20 20/30 100 (40mins) [74]

MgMnP/C3N4  300W Xe lamp 10 20/30 almost 100 .o vork

(40mins)




Table S3. The photocatalytic degradation efficiency of TE for recent photocatalysts.

. Catalyst .
Catalyst Light source Con(cl::lnjiz;tlon dosage Degl:;/d;l tion Reference
& (mg/ml) °
CVCs 40 ‘Q’Evlgh‘te 40 50/100 86 (80min) [66]
BlBa%ﬁAg” 300W Xe lamp 20 2030 100 40mins)  [74]
300 W Xe UV 64.2
BTO latmp 40 30/50 (60mins) [75]
. 85.6
NiFe-LDH/CTF 300W Xe lamp 40 20/100 (120mins) [76]
StTiO3/Ti02  300W Xe lamp 20 30/25 90 (40mins) [77]
83.8
PCN-5  300W Xe lamp 20 30/100 (60mis) [78]
. 87.1
Co-CNK-OH  Sunlight 20 50/100 (40mins) [79]
97.1
Cr203/Zt02  300W Xe lamp 50 100/100 (120mins) [80]
ce/Bi/Biocl 00 W Xearc 40 50/100 977 [81]
lamp (20mins)
MgMnP/C3N4 300W Xe lamp 10 20/30 almost 100y i ork

(40mins)




Table S4. The kinetic constants of each photocatalytic pollutant degradation system.

MB

System Kinetic constant (minute™!)
2C8MMP 0.0446
3CTMMP 0.0573
4Co6MMP 0.0752
5C5SMMP 0.0959
6C4MMP 0.0653
7C3IMMP 0.0494
8C2MMP 0.0387

OTC

System Kinetic constant (minute™')
2C8MMP 0.0471
3CTMMP 0.0584
4C6MMP 0.0709
5CSMMP 0.0793
6C4MMP 0.0626
7C3IMMP 0.0512
8C2MMP 0.0448

TE

System Kinetic constant (minute™!)
2C8MMP 0.0555
3CTMMP 0.0718
4C6MMP 0.1136
5C5SMMP 0.1452
6C4MMP 0.0888
7C3IMMP 0.0632

8C2MMP 0.0484
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Figure S9. The photocatalytic hydrogen evolution curves of composites with different C3N4 and MgMnP
ratios.



Table SS. The apparent H: production rate constant of each photocatalytic system.

TE
System Apparent kinetic constant (mmol-g'-h™!)
2C8MMP 2.764
3CTMMP 3.034
4C6MMP 3.358
5C5MMP 3.595
6C4AMMP 3.143
7C3IMMP 2.941

8C2MMP 2.592




Table S6. The hydrogen evolution efficiency of recent photocatalysts.

Apparent Hz production rate

Catalyst Light source constant Reference
(m mol-g’!-h™")

AgCl/CCN 300 W Xe lamp 0.335 [82]
Cu-Zn0.5Cd0.5S 300 W Xe lamp 1.904 [83]
MoP/a-TiO2/Co- 300 W Xe

ZnIn254 lamp 2.96 [84]

CF/SrTiO 3/CdS 300 W arc lamp 0.578 [85]

WS 2/WSe 2 30(1) W Xe 3.857 [86]
amp

NiFe204/Cu20 30(1) W Xe 0.004 [97]
amp

NH2-ZSTU 300 W Xe lamp 0.431 [88]

B14T1301‘2/ZnInZS 300 W Xe lamp 19.8 [89]
Zn0/Co304 350 W Xe lamp 0.793 [90]
MgMnP/C3N4 300W Xe lamp 3.595 This work
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Figure S10. The photocurrent analysis results of 2C8MMP, 3C7TMMP, 4C6MMP, 6C4MMP, 7C3IMMP, and
8C2MMP composite materials.
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Figure S11. The electrochemical impedance analysis results of 2C8MMP, 3C7TMMP, 4C6MMP, 6C4MMP,
7C3IMMP, and 8C2MMP composite materials.
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Figure S12. The solid-state fluorescence analysis results of 2C8MMP, 3C7TMMP, 4C6MMP, 6C4MMP,
7C3MMP, and 8C2MMP composite materials.
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