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Table S1. Physical properties of LaFeO3 and LaMnO3.

Sample
BET surface area

(m2·g-1)
Average pore volume

(cm3·g-1)
Average pore diameter (nm)

LaFeO3 3.35 0.039 36.22

LaMnO3 12.67 0.042 14.84

Table S2. Adsorption isotherm constants of LaMnO3.

Initial 
concentrat ion 
(mg/L)

Dosage (g)
Equilibrium con-

centration
Ce (mg/L)

Adsorption capacity
qe (mg/g)

Ce/qe

(g/L)
lgCe lgqe

5 0.1 0.34 23.28 0.01 -0.47 1.37

7.5 0.1. 1.16 31.70 0.04 0.06 1.50

15 0.1 5.42 47.91 0.11 0.73 1.68

20 0.1 11.20 43.98 0.25 1.05 1.64

30 0.1 19.84 50.80 0.39 1.30 1.71

Table S3. Adsorption isotherm constants of Langmuir, Freundlich models of LaMnO3.

Langmuir Freundlich

qm (mg/g) KL (L/mg) R2 KF (L/mg) 1/n R2

51.3 1.44 0.993 30.08 0.189 0.925
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Table S4. Comparison of the performance of phosphorus adsorption by different adsorbents.

Absorbents
 Conditions qmax

(mg/g)
Selectivity

(%)
Ref.

pH temperature dosage time Ions concentration  
Phoslock® - 35°C 0.23 g/L 30 h - 10.5 - [S1]
La-bentonite - 25°C 2.0 g/L 48 h - 9.06 - [S2]
La-EDTA-Fe3O4 6.5 25°C 1.26 g/L 24 h C0 (Cl−, NO3

−, CO3
2−, SO4

2−) = 0.1 mM 4.19 10%-99% [S3]
NT-25La - 25°C 0.1 g/L - - 14.0 - [S4]
La-MOFs 6.32 25°C 0.5 g/L 24 h - 46.3 - [S5]
Magnetite Ferrihydrite-La 6.28 25°C 1.0 g/L 24 h C0 (Cl−, NO3

−, CO3
2−, SO4

2−) = 10-100 mg/L 44.8 77%-99% [S6]
La-Zeolite 6.0 40°C 2.0 g/L 24 h C0 (Cl−, NO3

−, HCO3
−, SO4

2−) = 0.5-20 mM 17.2 82%-99% [S7]
La-diatomite 5.6 25°C 0.5 g/L 24 h C0 (Cl−, NO3

−, HCO3
−, SO4

2−, CO3
2-) = 1, 10 mM 58.7 58%-99% [S8]

La-carbonate@anion 
exchange resin

7.0 room temperature 0.5 g/L 12 h C0 (Cl−, NO3
−, SO4

2−, F−) = 10-100 mg/L 77.43 79%-99% [S9]

Heated kaolinite-LaOH - room temperature 1.0 g/L 72 h - 26.15 - [S10]
MBC/Mg-La-3 6.5 25°C 0.5 g/L 72 h C0 (Cl−, NO3

−, CO3
2−, SO4

2−) = 100-500 mg/L 62.5 64%-99% [S11]
Fe–Mn binary oxide 5.6 25°C 0.2 g/L 24 h C0 (CO3

2−, SO4
2−, Cl−) = 1.0 and 10 mM 36.0 94%-97% [S12]

HMO@NS - 25°C 0.5 g/L 24 h C0 (NO3
−, SO4

2− Cl−) = 50-1000 mg/L 28.0 20%-79% [S13]

LaMnO3 5.0 room temperature 0.2 g/L 72 h C0 (NO3
−, SO4

2−, Cl−) = 50, 100 mg/L 51.3 82%-99%
this 

study

Table S5. Kinetic fitting parameters of phosphorus adsorption by LaMnO3.

C0

(mg/L)
qexp

(mg/g)

pseudo-first order
kinetic model

pseudo-second-order
kinetic model

K1

(min-1)
qe1

(mg/g)
K2

  (min-1)
qe2

(mg/g)
2.5 12.21 0.0491 11.96 0.0295 12.63
5 22.29 0.0041 19.99 0.0018 21.62

Table S6. Intra-particle diffusion model of phosphorus adsorption by LaMnO3.

C0

(mg/L)
Kd1

C1

(mg/g)
R2 Kd2

C2

(mg/g)
R2 Kd3

C3

(mg/g)
R2

2.5 1.3090 1.1069 0.9651 0.4460  7.078 0.8917 0.0138 11.736 0.5260

5 1.5327 2.4795 0.9834 0.4463 11.085 0.9814 0.1091 18.783 0.6389

Table S7. Change in La-O bond length after optimal.

Sample
LaFeO3 LaMnO3

La-O (1) La-O (2) La-O (3) La-O (4)

After optimal (Å) 2.6872 2.5633 2.5082 2.5366
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Table S8. The main indexes of water quality of surface water from Xunsi River.

Parameter
Concentration

(mg/L) 
Parameter

Concentration 
(mg/L)

pH

Suspended Solid 36.0 PO4
3−-P 0.32 7.9

Conductivity (μs/cm) 465.0 SO4
2− 42.5

COD 36.0 Cl− 78.1

BOD5 14.2 NO3
− 52.7

NH4
+ 8.4 Pb 0.06
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Fig. S1. 

Characterization of LaFeO3 adsorbents using (a) XRD; (b) N2 adsorption-desorption isotherms; (c) SEM; and (d) Pore distribution of 
LaFeO3 and LaMnO3.
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