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Figure S1. Statistical diameter for the synthesized Zn-Bim-His-1 nanoparticles.
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Figure S2. Statistical diameter for the hole on the surface of Zn-Bim-His-1
nanoparticles.
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Figure S3. Statistical lateral size for GQDs.



Figure S4. HRTEM image of Zn-Bim-His-1@GQDs in higher resolution.
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Figure S5. Histogram of the zeta potential value of Zn-Bim-His-1, GQDs and Zn-
Bim-His-1@GQDs.



Figure S6. TEM of Zn-Bim@GQDs (a), Zn-Bim-His-2 (b) and Zn-Bim-His-2@
GQDs (c).
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Figure S7. PXRD patterns of Zn-Bim-His-1, Zn-Bim-His-1@GQDs, pure ZnO
(JCPDF NO. 79-205) and that simulated from crystal structure data for ZIF-7.5! The
result shows the absence of impurities such as ZnO from the as prepared samples.
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Figure S8. "H-NMR spectra for the Zn-Bim-His-1 sample. For 'H-NMR analysis, the
solution was prepared by digesting 20 mg of Zn-Bim-His-1 sample in NaOH (1 M)-

D,O solution for 24 h.

Figure S9. SEM and TEM of Zn-Bim-NH,.
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Figure S10. 'H NMR spectra for the supernatant taken from the Zn-Bim-His-
1@GQDs photocatalytic reaction system under visible light irradiation for 12 h.

I CH,

20 4 [ CO
EZZH,

1 -1

Gas production rate (umol h' g')
=)

o
L

3 6 8 10 12
pH value

Figure S11. Product distribution during the photocatalytic CO, reduction using Zn-
Bim-His-1@GQDs preparing in different pH values.



Figure S12. TEM of Zn-Bim-His-1@GQDs prepared under pH3.

Table S1. Comparison of photocatalytic performance for reduction of CO, with
carbon dots catalyst and some noble-metal-containing systems reported in literature.

Catalyst Light source Sacrificial Major product Reference
agent evolution rate
pumol h™! g1
Zn-Bim-His-1@GQDs 420<A<750nm  TEOA CH4: 20.9 This
work

gold-doped carbon dots 405<A<720nm  -- HCOO: 8.5 ppm S2
GQD-BNPTL 420<<A<<800 nm  -- CH;0H: 0.7 S3
CQDs/Cu,O A>400 nm -- C,He: 16.9 S4
ZrOCo"/1IrOx/ 355 nm - CO: 1.7 S5
SBA-15 silica
ZnCr-LDH@Pt uv - CO: 7.6 S6
C;N4/MgAIl-LDH/Pd 500 W HgXe) -- CH,4: 0.8 S7

lamp without filter
RuRu’ /NS-C3Ny, Ag A>400 nm EDTA-2Na COOH™: 57.5 S8
Pd-TiO, A>310 nm -- CO: 0.4 S9
Cu,S/Pt NR 450 W Xe lamp Na,SO; CO:3.0 S10

with a cutoff water

filter for the IR

wavelengths
Pt-g-C3;N4/NaNbO; A>420 nm -- CHy: 6.4 S11
Pt/SiC simulated sunlight - CHy: 13.6 S12
PbS/TiO, 420<A<<610nm  -- CO: 0.8 S13
Cu/Pt/TiO, 320<A<780nm  -- CH,4: 33.0 S14
rGO/NiWO,@Au simulated sunlight - CO: 0.9 S15
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Figure S13. GC-MS spectras of the products generated from the '3CO, isotope
experiments. (a) GC spectrum, (b, ¢) mass spectra showing 3CHy (m/z = 17) and
13CO (m/z = 29) produced over Zn-Bim-His-1@GQDs.
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Figure S14. XRD patterns for Zn-Bim-His-1@GQDs hybrid nanoparticles after 48 h
photocatalytic test.
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