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2. Experimental section
2.1. Photocatalyst synthesis

All chemicals were purchased from J&K Chemical and used as received. The BiOI microspheres
were synthesized by a facile solvo-thermal method. In a typical procedure, 5.35 g Bi(NO3);-5H,0
and 1.8 g KI was dissolved in 80 mL of ethylene glycol by ultra-sonic. Then, the solution was
transferred into a 100 mL teflon-lined stainless-steel autoclave and kept at 180 °C for 8 h. After the
reaction finished, the resulting samples were collected and separated by centrifugation and washed
with deionized water and absolute ethanol followed by drying via the vacuum freeze-drying
technology.

The synthesis of BiOI/CQDs materials was carried out as follows. Firstly, 1.0 g as-prepared BiOI
microspheres were dispersed in 80 mL deionized water by ultrasonic for about 5 min. Then the
stoichiometric (0.2 g, 0.4 g, and 0.6 g) citric acid and 2.68 mL ethylenediamine was added into the
above system under continuous mechanical stirring. The above mixture was transferred into 100mL
teflon-lined stainless-steel autoclave and heated at 180 °C for 8 h and cooled down to room
temperature. The acquired product was subjected to centrifugation and washed several times with
deionized water and absolute ethanol followed by drying via the vacuum freeze-drying technology
centrifugation. The resulting sample was coded as BiOI/CQDs-a, and a denotes the mass of citric

acid.
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Fig. S1 Schematic illustration of the synthesis of the Bi/BiOl/CQDs photocatalyst

2.2. Photocatalyst characterization

The crystalline phases of Bi/BiOI/CQDs materials were deter- mined by X-ray power diffraction
(XRD) analysis using a Bruker AXS D8-advance X-ray diffractometer with Cu-K radiation. The
elements and chemical states on the surface of BiOl/CQDs materials were determined by X-ray
photoelectron spectroscopy (XPS) using an Axis Ultra instrument (Kratos Analytical, Manchester,
U.K.) under ultrahigh vacuum condition (<10 Pa) with a monochromatic Al K X-ray source (1486.6
eV). Fourier transform-infrared (FT-IR) spectra were measured on a PerkinElmer 580BIR
spectrophotometer using KBr pellet technique. Thermogravimetric analysis (TG) was performed on
a Q5000IR (TA Instruments, US) apparatus. Scanning electron microscopy (SEM) micrographs were
observed on a JEOL-JSM-6700F. Transmission electron microscopy (TEM) micrographs were
observed on a JEOL JEM-2100F. N, adsorption/desorption isotherms were obtained on a TriStar II
20 apparatus. UV—vis diffuse reflectance spectra (DRS) were per-formed on a Shimadzu UV-3600
spectrometer (BaSO, power as substrate). The Photoluminescence (PL) spectra of BiOI/CQDs

materials were detected on a Varian Cary Eclipse spectrometer.
2.3. Photocatalytic activity test

The photocatalytic activity of the as-prepared Bi/BiOI/CQDs materials with different CQDs
contents was investigated by the photodegradation of 20 mg/L RhB under visible light (a 300 W Xe
arc lamp with a UV cutoft filter (400 nm)). In a typical process, 100 mg BiOI/CQDs samples were

added into 100 mL RhB. Prior to irradiation, the suspension was stirred in the dark for 30 min to



ensure adsorption-desorption equilibrium. During the photo-degradation process, 3 mL suspension
was sampled at certain time intervals and centrifuged at 13000 rpm for 3min to remove the
Bi/BiOI/CQDs microspheres for analysis. The concentration of RhB samples were analyzed on an

UV-vis spectrophotometer (UV-2450, Shimadzu) at wavelength of 553 nm.
2.4. Free radical trapping experiments

For detecting the active species during photocatalytic reactivity, hydroxyl radicals (‘OH),
superoxide radicals (0O, ), holes (4" ) and electrons (e~ ) were investigated by adding 1.0 mM IPA (a
quencher of -OH), 1 mM p-benzoquinone (BQ, a quencher of O, ), 1 mM KI (a quencher of #* ) and
1 mM tertiary butanol (TBA) for e, respectively. The method was similar to the former photocatalytic

activity test.

Fig. S2 TEM images of Bi/BiOl/CQDs
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Fig. S3 Pore size distribution curves of Bi/BiOI/CQDs with different CQDs amounts
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Fig. S4 Cycling runs for the photodegradation of RhB by Bi/BiOI/CQDs materials under visible light irradiation

Table S1 The comparison of this work with recent reported Bi-based catalysts for photodegradation
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