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Fig. 1 Effects of (a) PIP monomer concentration and (b) TMC monomer concentration on the water flux and glucose

rejection properties of PA/PMIA composite nanofiltration membranes
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(a) FTIR spectra and (b) water contact angle of PMIA ultrafiltration membranes and PA/PMIA

composite nanofiltration membranes
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(f) PA/PMIA composite nanofiltration membranes

100 200 300 400 500
HWHE TR

[l [l_
MgSO, MgCl, NaCl
HEHTHLER

Na,SO,

K5 PA/PMIA &G QIR () AR 23117051 (b) AL ER AR R %
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membrane. The amounts of Fe and Ca in the inorganic-organic composite layer on the membrane surface
reached 5 384 mg/m? and 1 400 mg/m?®, respectively, and the total organic carbon content reached
548 mg/m?* (with an polysaccharide concentration of 400 mg/m?®). After a restorative online cleaning using
oxalic acid and sodium hypochlorite, the transmembrane pressure of the arrayed flat sheet membrane
recovered from 29 kPa to 11 kPa. The equipment was then operated continuously at a flux of 25 L/(m?®+
h), with a monthly maintenance cleaning using 500 mg/1. sodium hypochlorite solution. During the five-
month monitoring period, the transmembrane pressure did not fluctuate significantly, showing good
operation stability. The result indicated that organic matter played a key role in the inorganic-organic
combined fouling, and the maintenance cleaning using sodium hypochlorite could effectively remove organic
foulants from the arrayed flat sheet membrane, thus curbing the formation of subsequent combined fouling.

Key words: arrayed flat sheet membrane; membrane fouling; MBR; case study; rural wastewater; inte-

grated sewage purlflcatlon equipment
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Preparation and properties of composite nanofiltration membrane for
fine separation of aromatic components from tobacco
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(1. Yunnan Key Laboratory of Tobacco Chemistry R&D China Tobacco Yunnan Industry Co. , Ltd.
Kunming 650231,China; 2. State Key Laboratory of Fine Chemicals, R&.D Center of Membrane Science,
School of Chemical Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: PA/PMIA composite nanofiltration membranes were prepared for fine separation of aromatic
components in tobacco extract, in which the polyamide (PA) layer was composited on the surface of poly
(m-phenylene isophthalamide) (PMIA) ultrafiltration membranes through interfacial polymerization
reaction. When the concentration of piperazine (PIP) in aqueous phase was 0.5 %, the concentration of
trimesoyl chloride (TMC) in oil phase was 0. 15%, and the interfacial reaction time was controlled at 30s,
the performance of PA/PMIA composite nanofiltration membrane prepared was optimal. It exhibited a
pure water flux of up to 63. 8 L/(m® « h), a glucose rejection rate of 91. 52%, and a cutoff molecular
weight of 180. The PA/PMIA composite nanofiltration membranes were used to filter and separate tobacco
extract, and the concentration of nicotine and alkaloid in the filtrate was greatly reduced, achieving the
separation and concentration of aroma components in tobacco. Additionally, the application of a two-stage
filtration process combining ultrafiltration and nanofiltration allowed for a more precise separation of
tobacco extracts, resulting in a greater variety of aroma components and higher concentrations of alkaloids
and nicotine,

Key words: poly (m-phenylene isophthalamide); nanofiltration membrane; interfacial polymerization;
membrane based separation technology; separation and concentration of aroma components from tobacco

extracts



