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Figure S1. EDS spectrum of the MgO-600 nanocubes.  

 

 

 

 

 

 

 

Figure S2. TGA curves of (a) MgO-600 and (b) MgO-1200, respectively.   
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Figure S3. PL excitation spectra of (a, b) MgO-600 and (c, d) MgO-1200 for emission at (a) 

445, (b) 670, (c) 425, and (d) 700 nm, respectively.   
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Figure S4. XRD patterns of the MgO-600 (O) and MgO-1200 (O).  
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Figure S5. Room temperature PL spectra of the MgO-600 (O) and MgO-1200 (O) with (a) 355 

nm and (b) 532 nm excitation, respectively. 
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Figure S6. Variation of different integral peak intensities with increasing PA concentration of (a) 

MgO-600, (b) MgO-1200, (c) MgO-600 (O) and (d) MgO-1200 (O), respectively with 355 nm 

excitation. 

 

0 1 2 3 4 5

0

1

2

3

4

5

6

Ex-355 nm

 

 

In
te

n
si

ty
 (

1
0

6
 a

.u
.)

 

Conc. (10
-3

 M)

 440 nm

 670 nm

MgO-600

(a)

0 1 2 3 4 5

0

1

2

3

4

5 (b)

In
te

n
si

ty
 (

1
0

6
 a

.u
.)

 

Conc. (10
-3
 M)

 415 nm

 705 nm

Ex-355 nm

MgO-1200

0 1 2 3 4 5

0

1

2

3

4 (d)

O-annealed

In
te

n
si

ty
 (

1
0

6
 a

.u
.)

 

Conc. (10
-3
 M)

 450 nm

 705 nm

MgO-1200

Ex-355 nm

0 1 2 3 4 5

0

1

2

3

4

O-annealed

 450 nm

 705 nm

In
te

n
si

ty
 (

1
0

6
 a

.u
.)

 

Conc. (10
-3
 M)

MgO-600

Ex-355 nm

(c)



S8 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S7. Variation of integral peak intensity ratio (R) with increasing PA concentration of (a) 

MgO-600, (b) MgO-1200, (c) MgO-600 (O) and (d) MgO-1200 (O), respectively with 355 nm 

excitation. Insets show the linear fitting of the plot in the low PA concentration region.   
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Figure S8. PL spectra in the presence of various nitro compounds (500 M) for (a) MgO-600 

and (b) MgO-1200 with 355 nm excitation.  

 

 

 

 

 

 

 

Figure S9. Variation of integral PL intensity ratio for different nitro compounds (500 µM) of (a) 

MgO-600 and (b) MgO-1200.  
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Figure S10. (a, b) Variation of integral PL intensity ratio for different nitro compounds (500 

µM) in the presence of PA and (c, d) corresponding quenching efficiency for MgO-600 and 

MgO-1200, respectively.   
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Figure S11. Temporal response curve for addition of different concentration of PA on MgO film 

for (a) MgO-600 and (b) MgO-1200, respectively.  
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Figure S12. Variation of PL spectrum with increase in the PA concentration for (a) MgO-600, 

(b) MgO-1200, (c) MgO-600 (O) and (d) MgO-1200 (O), respectively with 532 nm excitation. 
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Figure S13. Variation of different integral peak intensities with increasing PA concentration of 

(a) MgO-600, (b) MgO-1200, (c) MgO-600 (O) and (d) MgO-1200 (O), respectively with 532 

nm excitation. 

 

 

0 1 2 3 4 5

0

1

2

3
(b)

Ex-532 nm

 

 

In
te

n
si

ty
 (

1
0

6
 a

.u
.)

Conc (10
-3
 mole)

 I
610

 I
705

MgO-1200

0 1 2 3 4 5

0

1

2

3
(a)

In
te

n
si

ty
 (

1
0

6
 a

.u
.)

Conc (10
-3
 mole)

 I
540

 I
670

MgO-600

Ex-532 nm

0 1 2 3 4 5

0.0

0.5

1.0

1.5

2.0

O-annealed

MgO-600

Ex - 532 nm

In
te

n
si

ty
 (

1
0

6
 a

.u
.)

Conc (10
-3
 mole)

 I
610

 I
705

(c)

0 1 2 3 4 5

0

1

2

3

4 (d)

Ex - 532 nm

O-annealed

MgO-1200

In
te

n
si

ty
 (

1
0

6
 a

.u
.)

Conc (10
-3
 mole)

 I
610

 I
705



S14 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S14. Variation of integral peak intensity ratio (R) with increasing PA concentration of (a) 

MgO-600, (b) MgO-1200, (c) MgO-600 (O) and (d) MgO-1200 (O), respectively with 532 nm 

excitation. Insets show corresponding linear fitting in the low PA concentration region.   
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Figure S15. (a) Variation of PL spectrum with increase in the PA concentration for MgO-1200 

(O-5h) with 532 nm excitation, corresponding variation of (b) different integral peak intensities 

and (c) integral intensity ratio with increasing PA concentration. (d) S-V plot for intensity ratio 

variation with PA concentration of MgO-1200 (O-5h) for 532 nm excitation. Inset of the figure 

(c) and (d) shows the linear fitting of the corresponding plots for low PA concentration region. 
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Figure S16. (a) SEM image of the washed MgO-1200 after used in cycle test for five times and 

(b) XRD patterns of the washed MgO-600 and MgO-1200 after cycle test (5-times with PA).   
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Figure S17. Spectral overlap between the absorption spectra of various nitro compounds and the 

emission spectra of the MgO nanocubes (MgO-600 and MgO-1200) with 355 nm excitation.   
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Figure S18. Time resolve PL measurement of the two samples (MgO-600 and MgO-1200) in the 

absence and presence of PA with 355 nm excitation and 670 and 705 nm as emission wavelength 

respectively for (a) MgO-600 and (b) MgO-1200.  
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Figure S19. Pictorial representation of HOMO energy levels of MgO along with different nitro 

compounds.
1,2
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Table S1. Comparison table for quenching constant (KQ) and limit of detection (LOD) for 

different MgO samples with two excitations. 

 

 

 

 

 

 

 

Table S2. Comparison table for response time for the interaction of different concentration of 

PA with MgO-600 and MgO-1200 for 355 nm excitation.  

 

PA Conc.  
Response time (sec) 

MgO-600 MgO-1200 

0 0 0 

100 µM 2.12 1.08 

200 µM 1.57 1.07 

300 µM 1.56 2.13 

500 µM 2.15 1.07 

1 mM 2.13 1.54 

3 mM 2.39 2.13 

5 mM 1.59 1.07 

 

 

Material Excitation (nm) KQ (M
–1

) LOD (10
-6

 M) 

MgO-600 
355 1.110

3
 4.74 

532 1.3910
3
 4.8 

MgO-1200 
355 1.610

3
 7.55 

532 5.7310
2
 5.98 

MgO-600 (O) 
355 1.410

3
 5.13 

532 1.3710
3
 5.71 

MgO-1200 (O) 
355 1.4110

3
 4.88 

532 7.2310
2
 3.53 

MgO-1200 (O-5h) 532 7.1910
2
 3.25 
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Table-S3. Comparison of LOD values of MgO nanocubes for PA with different reported sensor 

materials.  

 

Sl. no. Sensor materials Sensing 

medium 

S-V constant 

(M
-1

) 

Detection 

limit (LOD)  

References 

1 Polyimide covalent organic 

nanosheets (PICONs) 

Ethanol 110
7
  0.25 µM 2 

2 Phosphole oxide Water/THF 2.0310
4
 2.03 mM 3 

3 Cationic bispyrene 

fluorophore, Py-diIMPy 

Water ---- 110
-6

 M 4 

4 Isobenzotriazolophanes Cyclohexane 8.210
2
 8.410

-5
 M  5 

5 Mesoporous SBA-15 Water 1.410
5
 2.510

-5
 M 6 

6 Tripyrenyl truxene Water/THF  3.610
4
 0.15 ppm 7 

7 Poly(acrylate) derivative Water/THF 4.2710
4
 2.5 ppm 8 

8 2-Amino-7-chloro-1,8-

naphthyridine 

Water/methanol 3.910
4
 4.16 µM 9 

9 MgO nanocubes Solid state 1.610
3
 3.2510

-6
 M Present work 
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Table S4. Comparison table for excited state life time in the presence and absence of different 

concentration of PA for MgO-600 and MgO-1200.  
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