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Abstract: Titanium dioxide (TiO,) nanoparticles doped with varying amounts of germanium were prepared by ho-
mogeneous precipitation method. To investigate the relationship between doping content and photocatalytic activity,
the photocatalytic degradation efficiency of 2-chloroethyl ethyl sulphide (2-CEES) and dimethyl methylphosphonate
(DMMP) on the prepared samples were examined, and the data were fitted by a kinetic equation. After that, physical
properties of the samples were determined by XRD, UV-Vis, BET, BJH, SEM, and TEM. For consideration of toxicity,
volatility, flammability, and solubility, hydrofluoroether (HFE) was first used as dispersion solvent. Ge-TiO, was dis-
persed in HFE-458 (HCF,CF,CH,OCF,CF,H), and the disinfection efficiency of sulphur mustard (HD), soman (GD)
and S-2-(diisopropylamino)ethyl O-ethyl methylphosphonothiolate (VX) were studied under the simulated sunlight
irradiation. These results show that Ge (6.24wt%)-TiO, exhibits the best photocatalytic performance. Appropriate
amount of Ge dopant doesn’t change the crystal structure of TiO,, but reduces the grain size, increases the surface area,
improves the light utilization, and improves the photocatalytic disinfection activity of TiO,. After reacting with
Ge(6.24wt%)-TiO, and HFE-458 suspension for 60 min, the degradation efficiency of HD, GD and VX is 98.73%,
100% and 100%, respectively.
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Fig. 1

Degradation kinetic curves of 2-CEES and DMMP on the samples under simulated sunlight irradiation

(a) 2-CEES; (b) DMMP
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Table 1 Fitting results of the kinetic equation
2-CEES DMMP
Sample
ky/n! ky/h! R’ ky/h! ky/h! R’
GT-0 2.40 1.21x10™ 0.9997 1.31 1.17x107" 0.9995
GT-1 0.64 1.21x10 0.9937 0.38 7.65%1072 0.9886
GT-2 1.08 4.00x10 0.9954 1.37 1.06x10! 0.9952
GT-3 4.80 1.82x10™ 0.9999 1.58 1.07x10"! 0.9952
GT-4 1.67 5.09x1072 0.9984 0.78 3.81x107? 0.9878
GT-5 2.82 1.83%10™! 0.9999 1.32 1.20x107" 0.9990
GT-6 4.66 3.56x10" 0.9999 3.91 2.23x10™ 0.9999
GT-7 3.41 4.86x10" 0.9999 2.73 4.62x107" 0.9999
GT-8 3.95 3.12x10™ 0.9999 2.60 1.85x10°! 0.9997
GT-9 3.56 2.27x10™ 0.9999 1.64 1.34x10"! 0.9993
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Fig. 2 XRD patterns of samples GT-0, GT-4, GT-7 and GT-9
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