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Fig.1 XRD patterns of as-synthesized Ru( I ) /DWM (a) and after extraction of the CTAB
surfactant(b) (A) and the predicted structure of the hybrid materials(B)
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Fig.2 SEM micrograph of surfactant-extracted
Ru( I )/DWM materials
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Fig.3 Response time and relative intensity change of covalently grafted Ru( II ) /DWM(A) and
amorphous xerogel(B) to alternate environment with 100 % nitrogen and 100 % oxygen
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Fig.4 Stern-Volmer curves for Ru( Il ) /DWM meso- Fig. 5 Typical lifetime decay curves of covalently
porous bulk xerogel (a. sample 1) and cova- grafted Ru/DWM mesoporous molecular
lently grafted amorphous bulk xerogel (. sam- sieves measured under different atmosphere
ple 2) conditions

The solid lines present the best fitting.
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Table 1 Intensity-based Stern-Volmer oxygen quenching fitting parameters for
Ru( II ) -doped hybrid materials”

b

Sample I/ Stern-Volmer | Dﬁelmas .
Ko/ ([0,]71) P Key,/([0,]7) Ksy,/(10,]77) S P
1 8.0 0. 0072 +0. 0003 0.2235 +0. 0067 0. 15 £0.01 0. 9989
2 3.2 0.0347 £0.0003  0.9975 0. 0035 +0. 0008 0. 0440 +0. 0018 0.22 +0.06 0. 9997

a. When an entry is not listed, the given model is the best given; sample aged for 2 months; b. terms are from eq(2); c. fo; +/fo =1.
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Preparation and Oxygen Sensing Properties of Hybrid Materials Based
on a Covalently Grafted Ruthenium( I ) Complex
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Abstract The preparation and oxygen sensing properties of mesoporous materials DWM with a structure simi-
lar to that of MSU-type mesoporous materials based on covalently grafted Ru(bpy)3* fragments through the
Si—CH, covalent bonds were described in this paper. The 2,2’-bipyridyl covalently grafted to 3-aminopropyl-
triethoxysilane was used as one of the sol-gel precursor and the ligand of Ru(bpy),Cl, + 2H,0 complex to pre-
pare the sol-gel derived silicates. The luminescence of the covalently grafted Ru( Il ) luminophore within the
mesoporous matrix can be extremely quenched by oxygen with a good sensitivity and rapid response time,
which suggests that the covalently grafting strategy presented in this paper can be used to develop superior oxy-
gen sensor. In addition, the mesoporous structure possesses a higher sensitivity than that of the amorphous one
due to the inner porous channels of the mesoporous matrix favor the diffusion of oxygen, resulting in the higher
sensitivity and shorter response time. Furthermore, the covalently grafting method possesses the distinct advan-
tages over those physically entrapped methods due to the Si—CH, covalent bond, which greatly minimized the
dye leaching effect and ensure the good stability.
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