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1. Tables
Table S1. Reaction conditions and final phase of products.
No. Solvent Solvent  Bi(NO;);05H,0 Urea KI Phase of products
ratio (mmol) (€3] (mmol)
1 H,O - 2 1 4 I-Bi,0,CO;
2 EG - 2 1 4 Bi,0s1,
3 Et and EG 8:2 2 1 4 BiOI
4 EGand H,O 1:9 2 1 4 I-Bi,0,CO;
5 EG and H,O 2:8 2 1 4 I-Bi,0,CO;
6 EGand H,O 5:5 2 1 4 I-Bi,0,CO;
7 EGand H,O 2:8 2 1 - Bi,0,CO4
8 Etand H,O  2:8 2 1 4 Bi,0,CO; & BiOI
9 Etand H,O 5:5 2 1 4 Bi,0,CO; & BiOI
10 Etand H,O 8:2 2 1 4 Bi,0,CO; & BiOI
11 Etand H,O 9:1 2 1 4 BiOI
No a(d) bA) c(A) o B V (A3) Bandgap
) )0 O (eV)
1 Bi,0,CO; 5.56958 28.07291 5.54626 90 90 90 867.1814 1.98

2 Bi,0,COs1,

5.89126 33.05380 6.37392 90 90 90

1241.1840 0

Table S2. Structure parameters of Bi,0,COs.
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2. Figures and results
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Fig. S1. (a) XRD patterns of samples obtained from different solvents, local magnified
XRD patterns of (b) (011) and (c) (013) planes. (d) Different plane ratio of (001)/(011)

and (001)/(013).

According to Fig. S1, the water was of benefit to the formation of Bi,0,CO3;, while
the hydroxyl groups of solvent was contributed to the generation of BiOIl. Employing
EG and water mixture as solvent and altering the volume of EG in the mixture, the
resulted XRD patterns of products were showed in Fig. 1a. In the pure H,O, all the

characteristic peaks were indexed to the tetragonal Bi,O,CO; (JCPDS No. 41-1455)
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although the concentration of KI was relatively high. By reducing the volume of H,O
and increasing the volume of EG correspondingly, the XRD patterns without impurity
characteristic peaks were also obtained, which were indexed to Bi,O,COs. But, partial
characteristic peaks of resulted Bi,0,CO; were shifted to lower 206 when altering the
volume ratio of EG and water, as magnified some local characteristic peaks. Especially,
when the volume of EG increasing over 50% of the mixed solvent, such as, the 20
corresponded to (011) and (013) planes of Bi,0,CO3 were down-shifted significantly
(Fig. 1b and 1¢). The down-shifted characteristic peaks indicated that the crystal
structure of Bi,0,CO; was expanded due to the intercalation of iodine ions into the
structure of Bi,O,CO; ! 2. Furthermore, the intensity of some characteristic peaks
increased gradually when increasing the volume ratio of EG. For instance, the planes
ratio value of (001)/(011) and (001)/(013), were decreased by increasing the volume of
EG. Especially, the value of (001)/(011) decreased dramatically, implying that the (011)
planes in the final products increased when increasing the volume ratio of EG in the
mixed solvent (Fig. 1d). All the products were maintained in 2D sheet-like morphology,
regardless of the volume ratio of H;O and EG. But, the size and morphology of the
products were slightly adjusted. In the pure water, the resulted sheets present much
irregular shape and the size of final Bi,O,CO; sheets was over microscale (Fig. 2a).
When decreasing the volume of water and increasing the volume of EG simultaneously,
the size of products was decreased from ~3 pm to ~800 nm (Fig. 2b to 2d). Because,
increasing the volume of EG will increase the viscosity of solvent, depressing the
corresponding growth rate of products and forming smaller size of products °.
Apparently, massive hydroxyl groups stemmed from EG played distinctive role on the

structure expansion of Bi,0,CO; and size regulation.
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Fig. S2. XRD patterns of different products.

Fixing the volume ratio of Et but altering another solvent, the final phase of products was
significantly different (Figure S2). When selecting water to mix with Et, the final products
were mixed phase of BiOI (JCPDS No. 10-0445) and Bi,0,CO; (JCPDS No. 41-1488)
caused by the different reaction rate of BiOl and Bi,0,CO; (Fig. 1b). Comparatively,
employing EG to replace water, the final phase of products was homogenous one that only

tetragonal BiOI (JCPDS No. 10-0445) were obtained.
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Fig. S3. Calculated band structure of (a) Bi,0,CO; and (b) I-Bi,0,COs.
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