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ABSTRACT: Objective To study the migration rules of heavy metals Cr and Mn in commercial household
cooking machines and evaluate their risks. Methods Taking the commercial household cooking machine as the
research object, the heavy metals Cr and Mn were applied to the food system in different food simulant systems
(deionized water, 4% acetic acid solution, 10% ethanol solution, 50% ethanol solution). The migration process was
carried out by dynamic analysis and diffusion model analysis, and the Cr and Mn migration concentrations were
compared with the existing heavy metal limit values in China. Results In the 4% acetic acid solution with higher
risk of Cr and Mn migration, the migration behavior was consistent with the first-order kinetics process. Partial
migration met the Fick diffusion process in short-term exposure, and the Fick diffusion process was consistent in
long-term exposure. When the migration reached equilibrium, the migration concentrations of Cr and Mn in the four
simulated fluids were lower than the limit concentration in the drinking water. Conclusion Fick's second law can be
better applied to the migration of Cr and Mn in the cooking machine, and the risk of migration of Cr and Mn in the

cooking machine is relatively low under daily use conditions.
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Fig.2 Variation of heavy metal Cr and Mn concentrations at different temperatures(n=3)
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Fig.3 Kinetics fitting of migration of Cr in different materials
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Table 2  Fitting diffusion models of Cr and Mn element
BT R R KT AR
JLR WREEPC R Dx10*/(um?/h)
L a1 )5 R r’{E AR5 R r’E

Al Y=0.62091X-3.26211 0.9872 Y=-0.01608X-0.209 0.9885 0.8146
40 A2 Y=0.48678X-2.60303 0.9903 Y=-0.01196X-0.209 0.9649 0.6059
B Y=0.59914X-3.17354 0.9929 Y=-0.01697X-0.209 0.9716 0.8597
“ Al Y=0.37748X-2.263 0.9898 Y=-0.0119X-0.209 0.9812 0.6029
60 A2 Y=0.68X-3.69601 0.9902 Y=-0.01596X-0.209 0.9461 0.8085
B Y=0.93527X-5.095 0.9920 Y=-0.01604X-0.209 0.9162 0.8126
Al Y=0.23211X-1.3722 0.9817 Y=-0.01063X-0.21 0.9995 0.5385
40 A2 Y=0.4959X-2.8972 0.9836 Y=-0.01165X-0.21 0.9991 0.5902
B Y=0.5763X-3.4023 0.9100 Y=-0.00903X-0.21 0.9869 0.4575
Mn Al Y=0.6084X-3.0102 0.9597 Y=-0.01939X-0.21 0.9317 0.9823
60 A2 Y=0.4703X-2.6576 0.9506 Y=-0.00949X-0.21 0.9749 0.4808
B Y=0.6685X-3.2608 0.9903 Y=-0.01144X-0.21 0.9381 0.5796
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