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Figure S1. XPS data of the region of Si 2p for the MgO particles prepared via the reaction
between Mg(NOz3), and Na2COs in the presence of different amounts of Na2SiOz (0 — 0.50 g)
at 50 °C.
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Figure S2. Adsorption isotherms of Congo red on the obtained product obtained from the
system without involvement of Na;SiO:s.
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Figure S3. (a) Photograph and (b) UV-vis spectra of initial Congo red solutions (2500 mg L,
100 mL) being treated with 100 mg of MgO particles obtained from the reaction between
Mg(NO3)2 and Na.COs in the presence of various amounts of NaySiOs ( 0 — 0.50 g) as
indicated in the figures.

Figure S4. Typical SEM images of the obtained MgO particles by reaction of Mg(NO3z)2 and
Na2COs in the presence of different amounts of Na»SiOs: (a) 0 g; (b) 0.05 g; (c) 0.10 g; (d)
0.15g; (e) 0.20 g; () 0.50 g.
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Figure S5. Correlation between the peak area of CO. desorption at different temperature
ranges, including (a) below 270 °C, (b) 270 - 440 °C, (c) 440 - 670 °C and (d) above 670 °C,
and the added amount of Na2SiOs in MgO preparation.
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Figure S6. (a) FT-IR spectra of the obtained MgO with varying the added amount of Na>SiOs
in preparation and (b) their magnified wavenumber range (4000 - 1200 cm™).
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Figure S7. Typical SEM images of the obtained MgO particles by reaction of Mg(NO3)2 and
Na>COs in the presence of 0.1 g Na>SiOs under different stirring times with a stirring speed of
around 800 rpm followed by a period of 1 h aging: (a) 0.5 min; (b) 1.0 min; (c) 1.5 min; (d)
2.0 min; (e) 2.5 min; (f) 5.0 min.
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Figure S8. CO.-TPD profiles of the MgO particles obtained from different stirring times (0.5
— 5.0 min) in the reaction system between Mg(NOs). and Na>COs with presence of 0.1 g
NazSiOs.



100 —f oot x ]
_w’\\ A (@) - 0.8 i

1 - 0.03 -

80 — \\ -H,0 C 0.4 : ]

0.02 -]

)
= s 8
S c §
2 T - T E B
560 \ /\ J = £
0] g \ C S g

- o04= & .

= \/./ \ \ -0, [ S Q001
40 — \ 08 8

] \ vy [ ]

IIIIIIIIIIIIIIIIIIIIIIIIIII O-OO IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
100 200 300 400 500 600 100 200 300 400 500 600 700
Temperature (°C) Temperature (°C)

Figure S9. (a) TG-DTG curves of the obtained product by reaction of Mg(NO3)2 and Na2CO3
in the presence of 0.1 g NazSiO3 followed by a period of 1 h aging; (b) CO2-TPD profiles of
the MgO particles obtained by calcination of their precursors at different temperatures ranging
from 400 to 600 °C.
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Figure S10. Photographs of the initial Congo red solutions (2500 mg L* for sodium
phosphate, sodium tripolyphosphate, sodium polyphosphate, 2300 mg L* for sodium oxalate
and sodium fluoride) being treated with the MgO particles obtained from the reaction between
Mg(NO3)2 and NaxCOs in the presence of various amounts (0 — 0.50 g) of (a) sodium
phosphate; (b) sodium tripolyphosphate; (c) sodium polyphosphate; (d) sodium oxalate; and
(e) sodium fluoride.
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Figure S11. (a) Photograph and (b) UV-vis spectra of initial Congo red solutions (3000 mg L~
1Y being treated with the MgO particles obtained from the reaction between Mg(NOs). and
Na;COsz in the presence of 0.10 g NaSiOs, sodium phosphate (NasPOs), sodium
tripolyphosphate (NasP3010) and sodium polyphosphate (SPP).
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Figure S12. (a) FT-IR spectra of the obtained MgO with varying the added amount of (a-b)
NasP3010 and (c-d) NaF in preparation and (b) and (d) their magnified wavenumber range
(4000 - 1200 cm™).
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Figure S13. (a-b) Typical SEM images of the obtained MgO particles by reaction of
Mg(NOz). and Na2COs under the temperature of 80 °C followed by a period of 1 h aging: (a)
panoramic morphology and (b) individual particle; (c) Photograph and (d) UV-vis spectra of
initial Congo red solutions (2200 mg L) being treated with the MgO particles obtained from
the reaction between Mg(NOs)2 and Na,COs in the presence of various amounts of Na>SiOs
(0-0.50 g) as indicated in the figures.
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Figure S14. (a-c) Typical SEM images of the obtained MgO particles by reaction of
Mg(NOz)2 and Na2C204 under the temperature of 50 °C: (a) panoramic morphologies; (b) the
front view and (c) the side view of a typical particle; (d) Photograph and (e) UV-vis spectra of
initial Congo red solutions (500 mg L) being treated with the MgO particles obtained from
the reaction between Mg(NOs). and Na2C204 in the presence of various amounts of Na2SiOs
(0—0.50 g) as indicated in the figures.
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Table S1. Adsorption kinetic parameters for the adsorption of Congo red on needle-like MgO without the partition of Na,SiO3

in preparation

Pseudo-First-Order Model Pseudo-Second-Order Model
Initial
Concentration Experimental ge Calculated ge k1 Experimental ge Calculated ge k2

(mg L) (mgg?) (mgg?)  (gmg?min?) i (mgg?) (mgg?) (gmg minY) "
1000 994.6 73.5 0.115 0.6812 994.6 1000.0 7.7x103 1.0000
1500 1493.8 78.0 0.080 0.6291 1493.8 1501.5 2.1x103 0.9999
2000 1985.2 752.2 0.077 0.8326 1985.2 2040.8 1.9x10* 0.9985
2200 2176.7 1148.7 0.068 0.9163 2176.7 2325.6 1.0x10* 0.9976
2500 23125 1525.3 0.070 0.9675 2312.5 2500.0 7.0x10° 0.9974

Table S2. Adsorption isotherm parameters of Congo red on MgO prepared in the absence and presence of Na,SiO3

Langmuir Freundlich
MgO
gm (Mg g?) b R? K n R2
Without Na,SiOs 2353 0.2169 0.8991 1166 8.409 0.7279
With Na:SiOs 3236 0.1487 0.9705 1448 6.101 0.8931
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Figure S15. Time profiles of Congo red adsorption at different initial concentrations (1000 —

2500 mg g1) on as-synthesized MgO from the system without presence of NazSiOs (MgO
concentration: 1.0 g L)

Table S3. Adsorption capacities of Congo red on various MgO adsorbents

MgO adsorbent Removal Capacity (mg g?) Reference
Rod-like MgO 3236 This paper
Lamellar MgO nanostructures 2650 [1]
Porous hierarchical MgO 2409 [2]
Hierarchical MgO nanostructure 1051 [3]
Porous MgO 689 (4]
Porous nanosheet-assembled MgO microrods 480 [5]
Flower-like 3D hierarchical MgO structures 197 [6]
MgO nanoplates 131 [7]
Commercial MgO powders 105 [8]
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