* 1768 * ¢ %% Chinese Traditional and Herbal Drugs 3£ 50 3 25 8 #i 20194 A

ETHEEEERTIENTZ “G6iIKRE”7 BRARMRER. <EMNFEES
POK;

E¢MAE, £ W FEH, Kl 2RE, B R, £ F
F R 25 K% YL 2R T AR o, VL% Ma 210023

1 OE: PATIREREN, REREME KRGS TRMASREREL S 4 1 60% A4, BEEER. BIRGEHARSE “REkE/D.
FRAMR” (BB, (ERA RIS R A B H AR R BB 0 % EBbG, T2 BI040, 5] HEE bR R i B T s 5
%, BT IS T AR YRR TR ¢ RIBIE S AR 1R SR A i R R 2GRk R AR M 1) 95 1 S
AL A P, DARERMEFR AT AR R, SRR S ERMA % (CFD) F&, Bl T2IREER%
IYHT, FRSL BT E-PRNAR AR AL FUL R 4R, RS 2 R T B, IRR P AR R 2 R B F 4 o R
BIRZME, AR LA A R R 2R B A VR B, FHRIGRZEE (RZBEDRE SiEflE (EAMER 2 ~%
BTZSHOPHES, R “RBE” 5 AW 2 MEERAREAE TR BRERYE T 2R A AR R
B, NHBREHAR AT & TR TR AR, ek 225 TR B A R

LR PRI Tl YR4E: BRAERG AR WERAR )Y

FESES: R283.3 XEkFRERE: A NERS: 0253 -2670(2019)08 - 1768 - 08

DOI: 10.7501/j.issn.0253-2670.2019.08.003

Research progress, key scientific problems and countermeasures of “green
concentration” technology based on membrane and its integration process

PAN Lin-mei, LI Bo, GUO Li-wei, ZHANG Liu-hong, SHI Fei-yan, YANG Chen, JIN Tang-hui
Jiangsu Botanical Medicine Refinement Engineering Research Center, Nanjing University of Chinese Medicine, Nanjing 210023,
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Abstract: The energy consumption of Chinese materia medica industry is astonishing. The steam consumption of the heavy
concentrating section accounts for about 60% of the whole plant, or even higher. Membrane concentration technology has the important
advantages of “low energy consumption and low cost”, but it is restricted by the respective defects caused by the technical principles of
different membrane processes. Our research group introduces the international advanced integrated design strategy and method in view
of the key technology of “reverse osmosis and membrane distillation integration” which is expected to suitable for the concentrated
demand of Chinese medicine pharmaceutical industry. Taking the representative Chinese herbal compound prescription as the
experimental system, a three-dimensional model of "time-material rheological characteristics-membrane mass transfer process" was
established by using rheological theory and computational fluid dynamics (CFD) as experimental system and dynamic and precise
analysis of technological process. The rheological law of traditional Chinese medicine materials and its influence on membrane
concentration process were explored by means of multi-disciplinary methods. The mass transfer effect and mechanism of membrane
concentration process on traditional Chinese medicine materials were elaborated. The equilibrium points of critical osmotic pressure
(RO process) and critical flux (membrane distillation process) were found. The optimal combination schemes of reverse osmosis (RO)

and membrane distillation (MD) were explored. In short, we solved the key technical problems of the membrane concentration process,
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which provided support for the complete set of technical equipment and the technological design, and promoted the theoretical and

technological innovation of TCM pharmaceutical engineering.

Key words: Chinese materia medica pharmaceutical engineering; concentration; membrane and integration process; rheology;

computational fluid dynamics
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