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Figure S1. TEM-EDS elemental analysis of MoO;_,/N-C nanocomposite.
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Figure S2. XPS survey spectra of (a) AMO-hybrid and (b) MoO;,/N-C
nanocomposite.
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Figure S3. UV-vis-NIR diffuse reflectance spectra of AMO-hybrid and MoO;_,/N-
C nanocomposite.
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Figure S4. Typical ‘Tauc’ plots for calculating optical band gaps of MoO;_,/N-C
nanocomposite.
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Figure S5. Raman spectra of MoOs_,/N-C nanocomposite obtained at a laser power
0f 0.02 mW.
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Figure S6. TGA analysis of AMO-hybrid and MoO;_,/N-C nanocomposite.
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Figure S7. FT-IR spectra of samples; AMO-hybrid, MoO;_,/N-C nanocomposite.*

* (v = stretching vibration, vy= symmetric stretching vibration, v,;= asymmetric
stretching vibration, & = bending vibration.)
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Figure S8. (a) N, adsorption/desorption isotherm and (b) pore size distribution
calculated using DFT method slit pore model for AMO-hybrid and MoOs;_,/N-C

nanocomposite.

Table S1. List of parameters deduced from nitrogen adsorption/desorption

0.0045- —O0— AMO-hybrid (b)
—+—MoO, /N-C
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0.0000+ N N
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analysis of AMO-hybrid and MoOs;_,/N-C nanocomposite.

Sample Surface Area | Half pore Pore Volume
(m%/g) width (A) (ce/g)
AMO-hybrid 80.895 13.84 0.078
MoOs;_,/N-C 69.897 17.16 0.090
nanocomposite
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Figure S9. Comparison of adsorption capacity of as-synthesized MoO;_,/N-C
nanocomposite, AMO-hybrid and commercial MoOs on 100 ppm MB solution.”
*(Co= 100 mg/L, M= 0.005 g, V=0.005 L, T=160 min)
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Figure S10. Adsorption kinetic plot of MB adsorbed on MoO;,/N-C
nanocomposite fitted with intraparticle diffusion model.”

*(Co= 100 mg/L, M= 0.005 g, V= 0.005 L, T=160 min)
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Table S2. Adsorption kinetic parameters of MB adsorption onto MoO;_./N-C
nanocomposite by nonlinear pseudo-first order, nonlinear pseudo-second order and
intraparticle diffusion model.”

Models Parameters Values
Pseudo first order model k, 0.035

e, exp (Mg.g) 113.58
Je.call (mgg_l) 112.18

R? 0.96
v 0.50
Pseudo second order model |k, 0.00031

Qe.exp(mg.g) | 113.58
Je. cal2 (mgg_l) 134.31

R? 0.98
7 0.36
Stage 1 | Ky (mg.g! min~ | 12.17
0.5)
G 3.17
R? 0.97
Intraparticle Stage 2 | Ky (mg.g! min™ | 8.86
diffusion model 0.5)
G 41.84
R? 0.96
Stage 3 | Ky (mg.g! min- | 0.18
0.5)
Ci 111.34
R? 0.93

*qe, cal TEpresent the calculated equilibrium adsorption capacity based on kinetic models, qe, exp 1S
the experimental equilibrium adsorption capacity, Kgy; is the diffusion rate constant based on

intraparticle diffusion (Weber-Morris) model.
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Table S3. Comparison of this work with previously reported literatures.

Sr.
No

Material

Surface
area

(m*/g)

Adsorbate

Maximum
adoption
capacity
Quax (mg/g)

Time

pH

Recyclability

Adsorp
tion
cycle,
%

Desorpti
on cycle,
%

Selective

adsorption/

separation,

Separation
efficiency
(SE)

Refer
ence

MoO;/N-C
nanocomposite

70.97

MB

1360

72 h

Neutral

4,
99 %

4,
63-68 %

Selective
adsorption
towards cationic
dyes (e.g., MB,
RhB, SO

CV, MG)

Selective
separation of MO
from

(1) Binary
mixture
(MB+MO) : SE =
99.77%

(i1) Quaterna
ry mixture
(MB+CV+MG+
MO) : SE =
75.68%

(iii) Pentanar
y mixture
(MB+SO+CV+M
G+MO) : SE =
62.42%

This
work

Mixed phase
MOO3
nanoparticles

5.17

MB

141.2

Neutral

h-MoO; rod-like
microcrystals

MB

317.83

12h

MOO3/ M002
composite
nanoparticles

22.89

MB

1250

14h

Neutral

MoOs., 3D
nanoflower

MB

RhB, MO

295.0

5 min

Neutral

Relatively higher
adsorption
towards RhB than
MB and weak
adsorption for
MO from a
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ternary mixture
containing MB,

RhB, and MO
6 - MB 100% (20 1 min Neutral | - - - 5
MoO; ppm)
nanospheres
7 a-MoO3 42 MB 152 160 11 4, - - 6
nanocrystals min 99%
8 MoO; 14 MB 98 % (20 25 min | Neutral | - - - 7
nanoparticles ppm)
9 o-MoO; flower 17.7 RhB 204.08 - - 5, 5, Selective 8
like microsphere o o adsorption
Methyl 8% 70% towards
red, RhB, methyl red,
Alizarin alizarin yellow R
yellow R and no adsorption
for MB, MO,
fuchsin, cresol
red, xylenol
orange and
alizarin red
10 0-MoO; flowers | - Rh B 4974%* 10 min | - 5, - - 9
on carbon cloth
MB 6217 ~100%
Ccv 3886*
*(mg/m?)
11 | a-MoOy/ - RhB 36.36 - - 4, - - 10
polyaniline 82.1%
composite Congored | 76.22
12 MoO; 68 MB 625 - Neutral | - - Selective 11
nanoparticle adsorption
anchored in towards MB and
graphene no adsorption for

MO
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Figure S11. Zeta potential of MoO;_,/N-C nanocomposite at various pH (1, ~7 and
9).
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Figure S12. FT-IR spectra MoOs;_.,/N-C nanocomposite, MB, MB adsorbed on
MoO;_,/N-C nanocomposite.
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Figure S13. Schematic diagram of probable adsorption mechanism for MoO;_,/N-

C nanocomposite.
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Figure S14: UV-vis spectra of a binary mixture composed with 50 ppm each of (a)
MB and CV, (b) MB and MG, (¢) MB and RhB solution before and after addition
of MoOs_,/N-C nanocomposite to equilibrate for 10-60 minutes in the dark; inset
shows the color of the MB solution (i) before adsorption, (ii) after adsorbed by
MoOs_,/N-C nanocomposite, respectively for (a), (b) and (c).
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Figure S15. XRD pattern of the MoO;,/N-C nanocomposite before and after
corroded for 3 h using 2(M) HCI and 2(M) NaOH solution at pH 1 and pH 9

respectively.
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