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Abstract: Taking C3 plant raw materials (poplar, cassava starch) and C4 plant raw materials (corn straw,
corn starch) as the research objectives, the carbon stable isotope fractionation mechanism of producing
5-hydroxymethylfurfural (5-HMF) and ethyl levulinate (EL) during hydrothermal liquefaction process at
170°C under the action of sulfuric acid (H,SO,) and aluminum chloride (AICI;) catalysts was explored.
The results revealed the following: @ Under AICI, catalysis, the highest 5-HMF yield of C3 cassava
starch was 23. 36 %, and the carbon isotope ratio decreased from (—28.694+0.031)%, to (—30.370 =%
0.007)%:. The highest 5-HMF yield of C4 corn starch was 23. 46 %, and the carbon isotope ratio decreased
from (—18.151£0.022)% to (—18.771%0.017)%,. The 5-HMF yields of C3 poplar wood and C4 corn
straw were 9.80% and 9.20% , and carbon isotope fractionation was not obvious, reaching (—27.031+
0.035)%, and (—17.67040.006)%, at 60 minutes, respectively. @ Under the catalysis of H,SO,, the
5-HMF yield of C3 cassava starch was higher than that catalyzed by AICl,, and the fractionation of carbon
isotopes was more significant. The 5-HMF yield and carbon isotope fractionation of C4 corn starch were
significantly higher than those catalyzed by AICl;. The 5-HMF yields of C3 poplar wood and C4 corn straw
were significantly increased, and the variation range of carbon isotope ratio was increased. The highest
5-HMF yield of C3 cassava starch was 33.11%, and the carbon isotope ratio decreased from (—29. 837+
0.013)% to (—32.06540.013)%,. The highest 5-HMF yield of C3 poplar wood was 12.93%, and the
carbon isotope ratio decreased from (—24.940+0.033)%, to (—28.370£0.029)%,. The highest 5-HMF
yield of C4 corn starch was 30. 07%, and the carbon isotope ratio decreased from (—17.223=0.023)%; to
(—18.4274+0.003)%,. The highest 5-HMF yield of C4 corn straw was 11. 04% at 60 minutes, and the
carbon isotope ratio decreased from (—15.727%0.012)%, to (—18.771£0.017)%,. @ The formation of
the end product EL also showed the characteristics of carbon isotope fractionation, which was in accord-
ance with the Rayleigh fractionation model, and the change of carbon isotope ratio can reflect the reaction
process. H,SO, catalysis is more beneficial to increase the 5-HMF yield of C3 and C4 plant raw materials
and intensify the carbon isotope fractionation, especially for wood fiber raw materials with complex struc-
ture. AICI, catalysis is more suitable for the conversion of polysaccharides such as starch.
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