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Figure S1. XPS spectrum of C 1s in MnSO4 NPs. 
  



 
Figure S2. XPS spectra of O 1s in (A) MnSO4 and (B) MnSO4 NPs. 
  



 
Figure S3. XPS spectra of Mn 2p in (A) MnSO4 and (B) MnSO4 NPs. 
  



 
Figure S4. XPS spectra of S 2p in (A) MnSO4 and (B) MnSO4 NPs. 
  



Table S1. FT-IR spectroscopy data of MnSO4, freeze-dried mixture, and MnSO4 NPs. 
Peaks (cm–1) 

Explanation 
MnSO4 

Freeze-dried 
mixture 

MnSO4 NPs 

3140 3433 3411 Hydrogen-bonded O–H stretching 
Absent 2882 2884 C–H stretching of –CH2– 
Absent 1962 1966 Overtone of C–H out-of-plane bending of –CH=CH– 
Absent 1740 1740 >C=O stretching of ester 
Absent 1466 1467 C–H deformation of –CH2– 
Absent 1341 1341 C–O stretching of ester 
Absent 1279/1241 1279/1241 C–C twisting of –(CH2)n– 

1090 1094 1096 ν3SO42– 
1017 960 960 ν1SO42– 

Absent 841 841 C=C bending 
529/508 529/509 529/509 Mn–O 

 
  



Table S2. XPS analytical data MnSO4 and MnSO4 NPs. 

Species Orbitals 
Binding 

energy (eV) Explanation 

MnSO4/MnSO4 NPs 

Mn 2p1/2 654.55/654.29 Shift by –0.26 and –0.42 eV for Mn 2p1/2 and Mn 2p3/2, 
respectively, inferred weak ionic interaction between 
Mn(II) and –(C=O)–O–/>CH–OH/–CH2–OH of PEG 6000, 
Span 80, and Tween 80. 

Mn 2p3/2 642.01/641.59 

Mn 2p 
satellite 

645.89/645.01 Satellite peak of Mn(II) 

O 1s 
531.68/531.57 

Peak of SO42–, shifting by –0.11 eV indicated higher 
electron density on S–O bond, directly connected with 
Mn(II). The increase in electron density on Mn(II) occurred 
because of weak ionic bonding with –(C=O)–O–/>CH–
OH/–CH2–OH of PEG 6000, Span 80, and Tween 80. 

Absent/532.35 –(C=O)–O– of PEG 6000, Span 80, and Tween 80 
Absent/533.22 >CH–OH/–CH2–OH of PEG 6000, Span 80, and Tween 80 

C 1s 
Absent/284.53 –CH2–/–CH=CH– of PEG 6000, Span 80, and Tween 80 
Absent/286.05 >CH–OH/–CH2–OH of PEG 6000, Span 80, and Tween 80 
Absent/288.70 –(C=O)–O– of PEG 6000, Span 80, and Tween 80 

S 2p 
168.29/164.65 S=O of SO42– 
169.33/168.75 S–O of SO42– 

 


