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Preliminary identification of waste cooking oil by the infrared spectrum and
ultraviolet-visible spectrum
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ABSTRACT: Objective To establish a simple, fast distinguish method for waste cooking oil, biodiesel and
qualified cooking oils. Methods Several common cooking oils bought from supermarket, roadside restaurant
oil, biodiesel and waste cooking oil (including hogwash oil and frying oil) were compared based on the relative
intensity ratio of infrared (IR) spectra with a characteristic absorption peaks 1745 c¢m™. Ultraviolet-visible
(UV-vis) spectra (230~800 nm) were successively used to distinguish the difference. Results The relative inten-
sity ratio of IR spectra (absorption peaks 1745 cm™) could be obviously distinguished, especially at 3473 cm™/
1745 cm'l, 3008 cm™'/ 1745 cm™ and 1652 cm’'/ 1745 cm'], and thus can be used as basis for discrimination. By
comparing the starting and end wavelength of UV-vis spectra of the test oils, and whether the spectrum has higher
absorbance or obvious absorption peak at 668 nm, the quality of test oil could be recognized. Conclusion The
preliminary identification method can be used to quickly identify the qualified oils from waste oils.
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Fig. 1 Infrared (IR) spectra of the qualified edible oil and
the waste oils 5
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Table 1 Relative intensities of the characteristic absorption peaks in infrared spectra
Asans/ Aso0s/ Aaons/ Agsal Anesal Avasa! Azl Ane! Azl
A 1745 A 1745 A 1745 A 1745 A 1745 A 1745 A 1745 A 1745 A 1745
0.0817 0.7323 0.9568 0.8462 0.1584 0.6611 0.4896 0.8301 0.4797
(0.0020)  (0.0190)  (0.0285) (0.0228) (0.0032) (0.0185) (0.0171) (0.0158) (0.0117)
0.0689 0.6817 0.9778 0.9323 0.1498 0.7143 0.4887 0.8745 0.4947
(0.0019)  (0.0204)  (0.0259) (0.0310) (0.0035) (0.0195) (0.0158) (0.0128) (0.0126)
0.0817 0.7427 1.0130 0.9847 0.1588 0.7707 0.5596 0.8889 0.5558
(0.0024) (0.0147) (0.0196) (0.0214) (0.0028) (0.0159) (0.0162) (0.0174) (0.0131)
0.0937 0.4227 0.9674 0.8856 0.0739 0.6250 0.3306 0.6632 0.3049
(0.0028)  (0.0092)  (0.0245))  (0.0158) (0.0015) (0.0147) (0.0121) (0.0126) (0.0095)
0.1533 0.5303 1.1363 1.0267 0.0945 0.7531 0.5250 0.8345 0.4405
(0.0031) (0.0106) (0.0314) (0.0254) (0.0021) (0.0092) (0.0126) (0.0157) (0.0124)
0.1116 0.5227 1.0102 0.9948 0.1095 0.8328 0.6050 09112 0.5016
0.0017)  (0.0124)  (0.0274) (0.0247) (0.0028)  (0.0112))  (0.0211) (0.0264) (0.0087)
0.1543 0.5322 1.0362 0.9674 0.1075 0.6462 0.4386 0.7943 0.3932
(0.0024)  (0.0106)  (0.0185) (0.0156) (0.0018) (0.0145) (0.0124) (0.0198) (0.0056)
! 3 SD
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Fig. 2 Ultraviolet-visible (UV) spectra of the qualified oils and the waste cooking oils
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