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Abstract : Four Keggin-type heteropolyacids, HyaXM;204¢(X = P and Si, M = W and Mo) that were substituted
with heteroatom and polyatom were applied to the dehydration reaction of fructose to 5-hydroxymethylfurfural
(HMF). The results showed that the acid became stronger when the heteroatom and polyatom were substituted
with P and W than the cases of Si and Mo, respectively. However, the amount of acidic sites increased with the
decrease in the acid strength, resulting in the change of the catalytic activity of heteropolyacids in the
dehydration reaction. The experimental results revealed that four different heteropolyacids produced similar
amounts of HMF via the dehydration reaction of fructose due to the counterbalancing effect between the amount
of active sites, which is related to the catalytic activityof heteropolyacids, and the softness of polyanion. In

addition, it was observed that the prepared heteropolyacids showed good structural stability after heat treatment
at200C.
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Figure 1. Dehydration reaction of fructose to HMF in DMSO
solvent without any solid catalyst at various
temperatures.
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Scheme 1. Proposed dehydration reaction mechanism of fructose to HMF in DMSO solvent.
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Figure 3. NH3-TPD profiles of as prepared (a) H;PW;,04,
(b) H4$iW12040, (c) H3PM012040 Py and (d) H48iM012040.

Table 1. Acidic properties of the Keggin-type heteropolyacids
derived by NHz-TPD profiles

Sample Acid(Iinlt:;sOlz/i;r)lount max (C)
H;PW,,040 1.262 ~530
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H4SiMo12049 3912 ~430
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Figure 4. Results of the dehydration reaction over the
various Keggin-type heteropolyacid catalysts.
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Figure 5. XRD patterns of the four Keggin-type heteropolyacid catalysts as prepared and heat treated. (a) H;PW,040,
(b) I-LSiW1204o, (C) H3PM012040, and (d) H4$iM01204.
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