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Figure S1. PL spectra of MPA-AuNCs solution.
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Figure S2. PL spectra of MPA-AuNCs solution with addition of different 

concentrations of Zn2+.



Figure S3. Photographs of the MPA-AuNCs under 365 nm UV light with addition of 

2M-IM (c2M-IM = 6 mM) and different concentrations of Zn2+ (left to right: cZn2+ = 3, 

2.5, 2.25, 2, 1.75, 1.5, 1.25, 1, 0.5 mM).
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Figure S4. PL spectra of MPA-AuNCs solution with addition of different 

concentrations of 2M-IM.



Figure S5. EDS of AuNCs@ZnS QDs.

Table S1. Elemental contents of AuNCs@ZnS QDs.

element wt% atomic %

C 41.73 77.20

O 4.97 6.91

S 2.65 1.83

Cu 32.22 11.27

Zn 3.14 1.07

Au 15.28 1.72

summary: 100.00 100.00



Figure S6. HR-TEM image of ZIF-8 (cZn2+=1 mM, c2M-IM =6 mM).
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Figure S7. FT-IR spectra of ZIF-8 and AuNCs@ZIF-8.
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Figure S8. UV-vis absorption spectra of MPA-AuNCs and that with addition of Zn2+. 

The black line displays the UV-vis spectrum of MPA-AuNCs instantly after addition 

of Zn2+ and 2M-IM.
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Figure S9. Time-dependent PL spectra (λEx = 365 nm) of MPA-AuNCs after addition 

of 1 mM Zn2+ and 6 mM 2M-IM.
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Figure S10. PL spectra (λEx = 365 nm) of AuNCs@ZnS QDs with additioin of (a) 

Fe3+ (150 μM) and (b) Pb2+ (150 μM) in the presence of different other metal ions (c = 

150 μM).



0 5 10 15 20

200

400

600

800

1000

1200

 

 

PL
 In

te
ns

ity

cPb2+ / μM

Figure S11. Change of PL intensity of AuNCs@ZnS with addition of increasing 

amount of Pb2+.

Table S2. Limit of detection of AuNCs@ZnS for Fe3+ and Pb2+ in comparison with 

other previously reported fluorimetric chemical sensors

Limit of detection (μM) Selectivity reference

38 Fe3+ 1

19 Fe3+ 2

49 Fe3+ 3

24.8 Fe3+ 4

5.37 Fe3+ This work

3.3 Pb2+ 5

0.8 Pb2+ 6

1.5 Pb2+ 7

0.25 Pb2+ 8

0.26 Pb2+ This work
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Figure S12. FT-IR spectra of AuNCs@ZnS QDs and AuNCs@ZnS QDs/Fe3+.
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Figure S13. UV-vis absorption spectra of AuNCs@ZnS and that with addition of 150 

μM Pb2+. Inset: photographs of AuNCs@ZnS (left) and that with addition of 150 μM 

Pb2+ (right). 
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