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Abstract: Data science is a form of data-oriented science, which serves as a set of theories, methodologies and technologies for data
exploration and analysis. Considering that membrane separation process for Chinese materia medica (CMM) manufacturing is a
non-linear system, the data obtained regarding its process can be either multivariate, non-linear, strong noise, non-normally
distributed, or non-evenly distributed. Due to the special features of data science, research has shed lights on its application in the
scientific exploration and technological innovation in the complex membrane processes based on CMM system. There are a few key
aspects of data science that are worth mentioning, making it competent as an analytical tool for CMM manufacturing integrated
membrane processes. They can be recognized as the following, such as (1) the ability to precisely describe the mass transfer
properties of CMM integrated membrane processes; (2) the dynamic description of membrane mass transfer process by molecular
simulation; (3) the application of computational fluid dynamics simulation in membrane technology, and (4) the powerful and
advanced data processing technology. This paper also reviewed some real case studies encountered by the authors during the
investigation of membrane technology for CMM manufacturing based on data science.
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Fig.3 Structure of membrane separation prediction system
for water extract of CMM
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Table 2 Structure-activity relationship models of five ultrafiltration membranes

e o] Y A BB MHRRE
CA-IK  Y=4.849 856 [CMR]—3.882 136 [LUMO]+ 11.424 632 SVM 0.933
PES-IK  Y=61.740—5.217 [LUMO] PLS 0.989
PS-1K Y=-40.606—22.670 [AlogP]—19.804 [LUMO]—87.665 [K&H,] +131.533 [K&Hs] PLS 0.996
PES3K  Y=127.633—5.118 [ROG]—1.334 [Ly] PLS 0.984
PS-3K Y=103.634—0.917 [AlogP]—0.316 [Sy,] PLS 0.980
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