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蒸汽渗透技术用于细辛挥发油含油水体分离的可行性研究 
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摘  要：目的  验证蒸汽渗透技术分离细辛挥发油含油水体的可行性，进而将蒸汽渗透技术应用于更多中药挥发油含油水体

的分离。方法  以聚二甲基硅氧烷/聚偏氟乙烯（PDMS/PVDF）复合平板膜和 PVDF 平板膜为膜材料，采用蒸汽渗透技术分

离细辛挥发油含油水体，计算 2 种膜的透油率，同时通过气相色谱-质谱（GC-MS）联用技术分析比较过膜前后挥发油成分

种类和含量的变化。结果  以 PVDF 膜为膜材料进行蒸汽渗透实验时，其挥发油的透油率明显高于 PDMS/PVDF 膜，GC-MS

定性分析结果显示，2 种膜的渗透液中挥发油的成分与传统水蒸气蒸馏法得到的挥发油中的成分基本一致，以双内标法对其

中的 α-蒎烯、β-蒎烯、3,5-二甲氧基甲苯和甲基丁香酚 4 种成分进行含量测定，结果发现 PVDF 膜渗透液中各成分的含量明

显高于 PDMS/PVDF 膜渗透液。结论  蒸汽渗透膜技术分离细辛挥发油含油水体是可行的，且与 PDMS/PVDF 膜相比，PVDF

膜更适用于分离细辛挥发油含油水体。 
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Abstract: Objective  To verify the feasibility of vapor-permeable membrane technology for the separation of water bodies containing 

essential oil of Asari Radix et Rhizoma (ARR) essential oil, and then to apply vapor permeate technology to the separation of more 

essential oils of traditional Chinese medicine. Methods  The polydimethylsiloxane/polyvinylidene fluoride (PDMS/PVDF) composite 

flat membrane and polyvinylidene fluoride (PVDF) flat membrane were collected as the membrane material. The oil-bearing water 

body of ARR volatile oil was separated by vapor permeate technology, and the oil penetration rate of two kinds of membranes was 

calculated. At the same time, the changes of the composition and content of the essential oil before and after the membrane were 

analyzed by gas chromatography-mass spectrometry (GC-MS). Results  The results showed that the essential oil penetration rate was 

significantly higher than that of PDMS/PVDF membrane when PVDF membrane was used as membrane material. GC-MS qualitative 

analysis results showed that the composition of the essential oil in the penetrants of the two membranes was basically the same as that 

of the essential oil obtained by the traditional steam distillation method. The content of α-pinene, β-pinene, 3,5-dimethoxytoluene, and 
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