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Fig. S1 XRD patterns of the Rh;/BOIO, Rhyp/BOIO BOIO and the standard BOIO.
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Fig. S2 The Fourier transforms infrared spectroscopy (FT-IR) of samples. The peak at
around 514 cm™ is the stretching vibration of Bi-O of BOIO (green box). In Rh1/BOIO,
the characteristic peak of Bi-O has been reduced, which could attribute to the

formation of Rh-O bond.
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Fig. S3 The Raman spectra of Rh;/BOIO, Rhys/BOIO and BOIO.
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Fig. S4 Nitrogen adsorption and desorption isotherms of Rh;/BOIO, Rhyp/BOIO and
BOIO.



Fig. S7 TEM images of Rhyp/BOIO.
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Fig. S8 WT plots of samples. (a) Rh foil, (b) Rh;/BOIO and (c) Rh,0s.

A [ _gitoiros b ——Rh foil*0.5
——Rh,/BOIO ——Rh,/BOIO
——Rh,0, Rh,0,
~ <
< <
= Ci
< <
T T T T T T T
2 6 8 10 12 2 4 6 8 10 12
k(A7) q(A")

c ——Rh foil d

li_ —

< 4

= <

g =

o x

x >

= "]

'S

2 4 6 8 10 12
R(A) k(A™)

Fig. S9 (a) The k-space spectra of EXAFS of Rh foil, Rh,0; and Rh;/BOIO. (b) The g-
space spectra of EXAFS of Rh foil, Rh,03; and Rh;/BOIO. (c) R-space fitting results of
Rh foil. (d) k-space fitting results of Rh foil.
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Fig. S10 The optimized structure of Rh;/BOIO. These are four different initial

configurations have been established, Confl-I-top, Conf2-Bi-top, Conf3-O-top and

Conf4-O-bridge. The most stable configuration of Conf4-O-bridge can be confirmed

blue ball: Rh.

after structural optimization. purple ball: Bi, green ball: |, red ball: O,
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Fig. S11 XPS survey spectrum of the as-prepared (a) Rh;/BOIO and (b) Rhyp/BOIO.
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Fig. $12 XPS results of Rh 3d of (a) Rh,/BOIO (0<6<3) and (b) Rhyp/BOIO.
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Fig. S13 TEM images of (a) Rh;-0.34wt% and (b) Rh;-1.04wt%. Rh;-0.34wt% sample was
obtained after photo-deposition process between 61 uL RhCl;exH,O solution (0.1 g mL") and
0.3 g BOIO. 183uL RhCl3xH,O solution (0.1 g mL") was mixed with 0.3 g BOIO to obtain
Rh;-0.34wt% sample after light irradiation.

Fig. S14 TEM images of (a) Rhyp-0.35wt% and (b) Rhyp-1.04wt%. The samples were

obtained via controlling the amount of as-prepared Rhyp.
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Fig. S15 (a) The selectively of N-BBA and BN over different Rh; amount on BOIO surface,
Rh;-0.69 wt% is the Rh;/BOIO sample (b) The selectively of N-BBA and BN over different

Rhyp amount on BOIO surface, Rhyp-0.69 wt% is the Rhyp/BOIO sample. The optimized

loading amounts of Rh species for Rh;/BOIO and Rhyp/BOIO have been confirmed.

—— The used Rh,,/BOIO
—— The used Rh,/BOIO

M

(‘n-e) AJisuaju|

80

60

40

20

2 Theta
Fig S16. The XRD patterns of the used Rh;/BOIO and Rhy/BOIO.



Fig S18. The elements mapping images of the used (a) Rh;/BOIO and (b) Rhyp/BOIO
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Fig S19. The obtained bandgap of samples via Kubelka—Munk function.
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Fig S20. Mott-Schottky plots of (a) BOIO and (b) Rh;/BOIO under different frequency.

The flat band potential obtained by the M-S plots is approximately 0.1 V below their

conductor band positions for n-type semiconductors.
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Fig S21. The EIS plots of samples.
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Fig S22. The steady-state PL spectra results of samples.
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Fig S23. The PDOS results of BOIO.

Table S1. Structural parameters extracted from the Rh K-edge EXAFS fitting.

(Sp?=0.74)
Rh;/BOIO -0 2.3 2.03 4. -0.51 0.009
Rh foil Rh-Rh 12* 2.68 3.82 4.64 0.014

So2, CN and R is the amplitude reduction factor, coordination number and
interatomic distance (the bond length between central atoms and surrounding
coordination atoms), respectively; o? is Debye-Waller factor (a measure of thermal
and static disorder in absorber-scatterer distances); AE, is edge-energy shift (the
difference between the zero kinetic energy value of the sample and that of the
theoretical model). R factor is used to value the goodness of the fitting.

* This value was fixed during EXAFS fitting, based on the known structure.

Error bounds that characterize the structural parameters obtained by EXAFS

spectroscopy were estimated as N + 10%; R + 1%; 02 + 15%; AEq + 20%.

Rh./BOIO (FT range: 2.0-11.1 A'L; fitting range: 1.05-2.0 A)
Rh foil (FT range: 3.0-14.0 A’; fitting range: 1.0-2.8 A)



Table S2. BA photo-oxidation performances over Rh;/BOIO.

0,

Rh,/BOIO 9.9 6.7 This work
RuO,/Al,03 75 49 1
Ru-K-ZrO, 66 81 2

3%Ru/AC 99.9 81.7 3

[Ru(phen)(PPhs)y( = 93 82 4
CO)(H)ICIO,
RuCl, 100 53 5
Ru@E-MoS, 19 99 6
[RuCl[(gf;:])(tpy)l 74 = 7

Table S3. BA photo-oxidation performances over Rhy,/BOIO.

Rhys/BOIO e This work
meso-MoOx-300 77 13 8
125(Ti),!::2c-)ll\"1pllll-t;us TiO, s 3 o
TiO, 81 63 10
g-C;3N,/BiOBr 63.1 87 11
WS, 85 85 12
TiO, nano-flower-4h N-BBA 99 733 13
UiO-66NH,-@Au, s@COF 1 66.9 96 14
WO,/BiOBr 63.8 87 15
BiOlg,Clos Tlf) 96 16

Cu catalysts 82.2 99 17



Table S4. The average lifetimes of different samples.

74 (ns) 72 (ns) Tavg (NS)

BOIO 0.8538  228.6940  6.8506 1.5270  1.1587
Rhyp/BOIO 0.8642  218.7880  4.7132 4.0910  1.2204
Rh,/BOIO 0.8817  205.5880  4.0689 7.6420  1.3484
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