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Abstract: y-Bi;MoOgs doped with rare earth is expected to promote the photo-induced electron-hole separation

and also enhance stability. Herein, we report a series of Bi,Mo0Os visible light photocatalysts doped with various

rare-earths and used for photocatalytic degradation of RhB via in-situ synthesis. The HPLC-MS results reveal that

this reaction begins with de-ethylation process and then is followed by formation of 5 intermediates before finally

mineralizing into CO,. The Gd**-modification is superior over other rare-earth and the in-situ synthesis is better

than traditional impregnation method since the Gd** is incorporated into the Bi,Mo0Os crystal lattice to form donor

level, which facilitates photocatalyst activation by visible lights, retards the photo-induced electron-hole

recombination, and inhibits the leaching of dopants, leading to an enhanced activity and stability.
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Table 1 Structural parameters of the different catalysts
Catalyst RE loading / mol% Crystallite size / nm Sper / (m?+g™) E,l eV
BMO 0 23.6 19 2.59
Gd/BMO(IS)-1 0.900 21.8 20 2.59
Gd/BMO(IS)-2 1.10 16.6 25 2.57
Gd/BMO(IS)-3 1.60 14.9 29 2.57
Gd/BMO(IS)-4 2.10 14.3 32 2.64
Gd/BMO(IS)-5 2.50 13.1 35 2.67
Gd/BMO(IP)-3 1.60 22.6 21 2.59
Yb/BMO(IS)-3 1.61 16.8 23 2.66
Sm/BMO(IS)-3 1.58 18.3 21 2.64
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Fig.2 XRD patterns of different samples
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SEM images of (a) BMO, (b) Gd/BMO(IS)-3 and (c) Gd/BMO(IP)-3
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Fig.3  XPS of different samples
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Fig.4 UV-Vis DRS and PL spectra (inset) of different

samples
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Fig.6 RhB photocatalytic degradation under irradiations with (a, b) A > 420 nm and (¢) A=420 nm lights. (d) the 4-CP and MO
photocatalytic degradation under visible-light irradiations (A > 420 nm)

1.0

1.0

(@ (®)

0.8 0.8

0.6 0.6
S S
S S

04 0.4

0.2 0.2

.
0.0 — . . . . . 0.0 . - . . . .
0 30 60 90 120 150 180 0 40 80 120 160 200 240

Time / min

Time / min

Reaction conditions are given in Fig.6

K7

(a) GA/BMO(IS)-3 Fl(b) Gd/BMO(IP)-3 F TG AE AL e fi# RhB (976 2 52 55

Fig.7 Recycling test of (a) GdA/BMO(IS)-3 and (b) Gd/BMO(IP)-3 in RhB photocatalytic degradation
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Supporting information is available at http://www.wjhxxb.

cn/wjhxxben/ch/index.aspx.
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