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High Throughput Nitration under Continuous-flow Conditions using Molybdenum
Oxide-supported Mixed Metal Oxides as Solid Acid Catalysts (School of Science! and
GSC Social Cooperation Laboratory,®> The Univ. of Tokyo) OMasahiro SASAYA,’
Haruro ISHITANI,> Shu KOBAYASHI'2

We found that molybdenum oxide-supported mixed metal oxide composites showed
good activity for a nitration reaction under continuous-flow conditions'. Further
improvements were required under high WHSV conditions, and therefore, we carefully
investigated relationship between preparation methods of supports and catalytic
activity, and found that crystallinity of supports derived from high temperature
calcination positively affected activity of the catalysts. Further improvements were also
achieved by changing Ti/Zr ratio of supports from 1.0 to 0.5, attaining a 94% vyield at
4.2 h'' of WHSV value. With this catalyst, catalyst turnover was provided by testing a
long-term operation at 4 h-' of WHSV and sulfficient 87% yields were obtained for more
than 10 h, indicating >40 g of toluene could be converted to the product by using 1 g
of the catalyst.
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6 wt% MoO,/Ti0,-2rO, 1.0 g
(cal. temp. 700 °C, Ti/Zr = 0.5)

HNO; i + Celite 1.0 g
(69-70%) @ Celite 450 mg
ouzm T (— S
(2.3 eq.) Z 2

1M toluene @
in DCE 0.98 mL glass Celite at column ends )
94% GC Yield

0.75 mL/min 7.85 mL glass WHSV: 4.2 h'!
120 °C, down flow
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