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Decomposition Kinetics of Quercetin and Rutin Flavonoids
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Abstract: The thermal behaviors of quercetin and rutin and their decomposition kinetics have been investigated under non-
isothermal conditions by means of thermogravimetry (TG) . The thermal characteristics have been determined using the TG-
DTG curves. The top decomposition temperatures of the two compounds are 349°C and 278°C. The mass losses of them are
33.32% and 29.71%, respectively. The non-isothermal kinetics of the samples was studied by use of non-isothermal TG and
DTG curves. The non-isothermal kinetics data were analyzed by means of Achar differential method and Madhusudanan-
Krishnan-Ninan (MKN ) integral method. The possible reaction mechanisms have been investigated by comparing the kinet-
ics parameters. The both of kinetic equations for the quercetin and rutin can be expressed as da/dt = Aexp ( -E/RT )¥? ( 1-
o)*¥[1/ (1-a )**-1]™.The activation energy E of the two flavonoids are 93.63 and 107.86 kJ mol™ individually. Their InA
are 25.80 and 39.57 s, respectively.
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Fig.1 TG-DTG curves of quercetin
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Tab.1 Basic data for quercetin, determined by TG and DTG

5 t/°C a/% do/d¢
1 243.03 0.05 491x107°
2 258.36 0.43 6.73x 107
3 273.81 1.47 1.30x 10™
4 288.34 2.53 1.64x 10™
5 303.09 4.69 3.92x 107
6 318.73 10.29 8.64x 10™
7 331.00 17.25 1.48 x 107
8 350.80 62.31 5.93x 107
9 365.90 88.69 1.19x 10
10 380.71 94.73 5.63x 10"
11 395.82 98.80 452x10"
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Tab. 2 Kinetic parameters for the thermal decomposition data of quercetin

o ik i
75 = E - .
E/kJ * mol In A/s E/kJ * mol In Als r
1 73.14 18.79 0.984 8 56.40 12.27 0.934 5
2 76.53 19.64 0.988 0 63.36 14.65 0.963 5
3 78.09 18.85 0.989 2 66.78 14.64 09737
4 81.40 20.35 0.9910 73.03 17.39 0.984 3
5 70.21 15.24 0.9820 52.19 8.19 0916 4
6 93.90 25.98 0.989 7 91.77 25.62 0.984 5
7 40.97 8.79 0.990 9 36.01 7.32 0.949 4
8 25.61 3.13 0.989 7 20.65 1.73 0.859 7
9 17.93 0.18 0.988 2 12.97 -1.16 0.7187
10 10.24 -2.97 0.984 0 5.28 -4.15 0.379 4
11 6.40 -4.74 0.976 9 1.44 -5.74 0.109 6
12 36.94 6.22 0.988 1 26.64 2.51 0.8933
13 38.14 6.37 0.989 6 29.76 3.48 0.923 1
14 34.01 5.53 0.9819 17.27 -0.91 0.685 4
15 14.44 -1.57 0.9733 -2.30 -7.85 0.130 8
16 7.92 -4.25 0.958 5 -8.82 -10.34 0.4553
17 4.66 -5.82 0.930 5 -12.08 -11.67 0.5752
18 52.76 14.20 0.973 1 54.76 15.54 0.936 1
19 4.25 -4.92 0.498 9 45.39 10.74 0.949 9
20 87.06 25.10 0.9919 82.11 23.57 0.988 5
21 133.16 41.09 0.992 2 128.20 39.53 0.9929
22 179.25 56.94 0.992 3 174.29 55.38 0.993 8
23 67.66 21.67 0.9373 73.51 24.47 0.906 0
24 38.79 6.39 0.990 1 31.33 3.87 0.9330
25 16.51 -1.07 0.9856 8.13 -3.83 0.5318
26 15.91 -1.17 0.983 1 5.61 -4.73 0.3803
27 30.17 4.40 0.967 8 -1.48 -8.45 0.660 3
28 27.67 3.60 0.954 1 -20.23 -16.27 0.399 6
29 25.85 3.00 0.9412 -38.97 -24.21 0.5357
30 53.58 12.23 0.9839 36.83 5.74 0.8816
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