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Abstract: The size of Pt nanoparticles exerts a significant influence on the catalytic degradation performance of Pt-based supported
catalysts for the treatment of volatile organic compounds (VOCs, volatile organic chemicals). Herein, uniform Pt nanoparticles were
successfully fabricated via liquid phase reduction method and followed deposited on Al,O; through in-situ growth method. It had to
noted that the loaded Pt nanoparticles with different sizes had no effect on the textural properties, morphologies and the dispersion of
Pt species, etc. The conversion activity of toluene and ethyl acetate were increased with the decline of Pt nanoparticles size. It could
be explained by the enhanced interaction between Pt and Al,O; with the decreased Pt size (18nm vs 6nm). Partial electrons could be
transformed from Pt to ALO, to improve the contents of Pt**(13% vs 36%), in the meantime, the amounts of active oxygen species
(Ous) also increased (32% vs 80%). Fortunately, the synergistic effect between Pt and O, boosted the redox of P/ALO; as well as
the catalytic performance of toluene (216°C vs 178°C) and ethyl acetate degradation (312°C vs 258°C). The results will provide
theoretical direction for the design of highly active supported Pt—based catalysts.
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Table 2 Calculation of H, consumption by Pt/Al,O5
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Fig. 7 Catalytic performance of Al,05, Pt/Al,05-6, Pt/Al,05-10and Pt/Al,05-18
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Table 3 Catalytic performance of Pt/Al,0;-6, Pt/Al,05-10, and Pt/Al,0;-18
AL T
R BE : 1@3%{? 63 :
Ti0%(C) Too%(C) ATO(C)
Pt/AL,O5—6 132 178 46
AR A e Pt/Al,05-10 165 208 43
Pt/Al,05-18 176 216 40
Pt/AL,O5—6 217 258 41
LR ZBEHEAL L% Pt/A1,05-10 234 284 50
Pt/Al,05-18 257 312 55

‘J"i‘:@AT("C) = Tgo%(oc)leo%(OC)‘

F4 PYALOs-6 SEIREMELFIELIERERIXT L

Table 4 Catalytic performance comparation between Pt/Al,O;—6and reported catalysts

. Pt f1 3 Eﬁﬂ*:iffﬁ Z%Z?{)‘éﬁwﬁ Ji EF':):E Too Zﬂééolﬁ‘é Too B30k
(wt%) (10™) (10™) [mL/(g-h)] (°C) (C)
Pt/Al,O05—6 0.5 2500 10000 100000 178 258 PN
Pt/y-ALOsE 0.26 1000 - 40000 174 - [33]
Pt@CeO,-BDC 1.0 500 - 23000 172 - [34]
Pt/3DOM Mn,04 0.5 1000 - 40000 240 - [35]
Pt-1/@Zr 0.8 1000 - 20000 279 - [36]
Pt@PZN-2 0.5 1000 - 60000 176 - [37]
Pt/TiO» 0.2 1000 - 40000 183 - [38]
Pt/HPMOR 0.78 1000 - 40000 190 - [39]
Pt/CuMnOx—R3 0.5 800 - 8900 198 - [40]
Pt/8.9C03;04/3DOM Al,O3 0.3 1000 - 20000 220 - [41]
Pt/3DOM26.9Ce0,-Al,O5 0.27 1000 - 20000 198 - [42]
Pt/Ce0,-1.8 0.25 1000 - 48000 143 - [43]
Pt/Co304—CeO» 2.0 400 900 30000 130 205 [44]
Pt/Ce0,~ZrO, 1.0 1061 1110 30000 215 185 [45]
Pt/Al,0O4 1.0 1061 1110 30000 255 245 [45]
3 #ig 6,10,18nmPt 24K ki -, I K FH AL PUAR v £ 2 2

ALO; K. TEM F1 N, P BER B R AL L W] 3 Fhfidl
3.4 L WRAE JEE AT S A R AR A Ak FIRTESROI T ) o B LA SU T (150m’/g)
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(Too) L 4 :P/ALOs~6(258 C)>Pt/ALO;~10(283°C)>
Pt/ALL,O;-18(307°C).
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