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Fig. S1: FTIR-PA spectrum of (a) Fe,0s;, (b) NiO and (c) Fe,O3/NiO nanocomposite in the
range of 2000 to 700 cm!.
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Fig. S2: Particle size distribution curve of (a) Fe,Os, and (b) NiO nanoparticles, prepared
by glycine aided synthesis (450 °C, 4 h).



Fig. S3: SEM images of Fe(OH);



Fig. S4: (a) SEM and (b) TEM image of Ni(OH),
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Fig. S5: FTIR spectrum of Fe(OH);

The FT-IR spectrum of Fe(OH); shows broad band in the region of 3650-3000 cm™!
which is due to O-H stretching vibrations. The asymmetric stretching of NH;* and
deformation vibration of OH bond was observed as 1602 cm™!. The bands at 1482 and 1336
cm! could be assigned to bending vibrations of NH;" and CH, wagging vibration
respectively [1]. The vibration of OH group in Fe-OH is observed at 1037 cm™' [2]. The
bands at 591 and 454 cm™! are assigned to stretching vibration of Fe-O bond.
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Fig. S6: FTIR spectrum of Ni(OH),

The broad band at 3443 cm™! is corresponding to O-H stretching vibration. The
asymmetric vibration of NH;3" is observed at 1592 cm™!. The bands at 1402 and 1108 cm™!
are attributed to vibrations of carboxylate and C-O bond. The band at 827 cm™! is due to C-

C bending vibration [3]. The bands at 706 cm™! is due to Ni-O bond [4]. The vibrations due
related to Ni-O-H are observed at 537 and 413 cm™! [5].
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Fig. S7: Zeta potential curve of (a) Fe,03, and (b) NiO nanoparticles, prepared by the
glycine aided synthesis method (450 °C, 4 h).
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Fig. S8: EDS spectra of (a) Fe,03, (b) NiO and (c¢) Fe,O3/NiO nanocomposite



F5203/Ni0

Transmittance (%)

ROX@Fe,04/NiO

T T T T T T
0 200 400 600
Wavenumber (cm"| )

Fig. S9: Far FTIR spectra of (a) Fe;,O3/NiO and (b) ROX adsorbed Fe,O3/NiO
nanocomposite
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Fig. S10: Loading plots for the first four PCs
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Fig. S11. First derivative FTIR-PA spectra of 10 mg L-! (red), 20 mg L-! (green), 30 mg L!

(blue) and 40 mg L' (gray) ROX adsorbed Fe,O3/NiO nanocomposites
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Fig. S12: Regression vector in the PLS model
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Table S1

Significant factor analysis of the four concentration ROX analyzed by FTIR-PAS

Range Components Absolute  Percentage Cumulative  Press

spectral (cm!) P variance  variance (%) variance (%) Cal
PC1 6.9 441 441 8.7

PC2 4.0 25.7 69.9 4.7

4000-450 PC3 1.4 9.3 79.1 33
PC4 0.5 3.4 82.5 2.7

PC1 6.7 47.9 47.9 7.3

PC2 3.5 24.9 72.8 3.8

1800-450 PC3 1.4 9.8 82.6 2.4
PC4 0.5 3.6 86.3 1.9
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Table S2

Summary of PLS parameters in training and testing sets.

Training set
n 40
Validation Cross validation LOO
Latent variables 4
Cumulative variance (%) 84.5
RMSEC 1.31
R2Cal 0.99
PLS RMSECV 1.81
parameters R*Val 0.99
Testing set
n 19
Validation External validation
Latent variables 4
RSEP 1.42
R? 0.99
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