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Abstract: Objective The process of separating essential oil from vinegar-processed Cyperi Rhizoma (vpCR) by 100, 300, 800 nm
and 1, 2 um these five kinds of alumina ceramic membrane was investigated, and exploring the feasibility of ceramic membranes for
the separation of essential oils of traditional Chinese medicine, which provided experimental basis for realizing large-scale separation
of oil-water mixture. Methods The oil-water mixture of vpCR was obtained by steam distillation, and the correlation between particle
size distribution of oil-water mixture of vpCR, average membrane pore size and stable membrane flux was investigated. The

interception rate of essential oil was quantitatively evaluated by chemical oxygen demand, and the oil-water separation effect was
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qualitatively verified by the changes of the macroscopic surface of alumina ceramic membrane and microscopic properties of the liquid
before and after separation. Results Two kinds of alumina ceramic membranes with small pore size (average pore size 100, 300 nm)
had high essential oil interception rate under the pressure range of 0.10—0.20 MPa, but the membrane flux was low, and it was easy
to cause membrane pore blockage. Two kinds of alumina ceramic membranes with medium pore size (average pore size 800 nm, 1 um)
significantly increased the flux with increasing pressure, but the interception rate of essential oil decreased slightly, and the best
separation effect was achieved at 0.05 MPa and 0.03 MPa respectively. An alumina ceramic membrane with large pore size (average
pore size 2 um) had high flux under different pressures, but low interception rate of volatile oil. Conclusion Under the pressure of
0.05 MPa and 0.03 MPa, the 800 nm and 1 pm pore size ceramic membrane can enrich the essential oil components in the oil-water
mixture of vpCR, which provides an experimental basis for the in-depth study of ceramic membrane in the separation of oil-water
mixture of traditional Chinese medicine.

Key words: vinegar-processed Cyperi Rhizoma; oil-water mixture; alumina ceramic membrane; membrane flux; essential oil;

interception rate; steam distillation; chemical oxygen demand
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Fig. 5 Flux of ACM-1 to pure water (a) and VRC-O/W (b)
under different pressures, and appearance of vpCR-O/W

before and after membrane separation (c)
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Table 4 Oil interception rate of ACM-4 to vpCR-O/W at

different pressures

FF i I E /%

ACM-4 0.03 MPa 66.571+4.88
ACM-4 0.05 MPa 64.00+1.31
ACM-4 0.10 MPa 59.34+2.83
ACM-4 0.15 MPa 52.33+7.98
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Fig. 8 Flux of ACM-5 to pure water (a) and vpCR-O/W (b)
under different pressures, and appearance of vpCR-O/W
before and after membrane separation (c)

#5 AEEHT ACM-5 %f vpCR-O/W HIEHE
Table 5 Oil interception rate of ACM-5 to vpCR-O/W at

different pressures

Ff B/ %

ACM-5 0.03 MPa 64.0417.42
ACM-5 0.05 MPa 59.85%3.68
ACM-5 0.10 MPa 52.67£8.21
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VEIE 1 ¥R A R 22 P, (B R b5 &
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Fig.9 GC-MS spectrum of vpCR volatile oil of ACM-2 (0.20
MPa), ACM-3 (0.10 MPa) and ACM-4 (0.05 MPa)

membranes intercepted and SD extracted
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