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Fig. 1 The XRD patterns of zeolite FAU membrane
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Fig. 2 SEM images of zeolite FAU membranes
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Fig. 4 The evolution of XRD patterns for the FAU zeolite membrane during aging process on alkaline

modified carrier surface (a) and relationship between IF/IS and aging time (b)
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Table 2 The influence of aging time on the mole ratio of silicon to aluminum of FAU membrane
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by in-situ aging process
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Study on the synthesis and mechanism of FAU zeolite membrane by

alkali modification in situ aging microwave method

LIU Taohong', YI Jie*, SHI Kebin®*, ZHANG Bo*,
ZHANG Lifeng®, CAOY:', LI Yanshuo'

(1. School of materials science and chemical engineering, Ningbo University, Ningbo 315211, China;
2. HangZhou SanlLong New Materials Co. Ltd. , Hangzhou 310020, China;
3. Zhejiang Hymater New Materials Co. Ltd. , Ningbo 315034, China)

Abstract: This study proposed a novel method for synthesizing dense and pure phase FAU zeolite

membranes using in situ aging microwave method by alkali modification. The role of sodium hydroxide on

carrier and the growth mechanism of FAU zeolite membranes were investigated through XRD, SEM, ATR

-FTIR, and pervaporation testing. By comparing the unmodified carriers, it was found that with the

modification of sodium hydroxide, the nucleation and growth of FAU crystals were significantly promoted

on the carrier surface. The growth process of FAU zeolite membrane was characterized, it was found that

during the aging process, the bulk gel first formed FAU secondary structural units under the promotion of

alkali on the carrier surface, followed by the formation of flaky FAU crystals. With the prolongation of

aging time, it gradually became block like crystals and crosslinked. Finally, under the action of
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desalination reverse osmosis system, a nuclear power plant in Liaoning., seawater desalination system of
the primary reverse osmosis water production decreased, initially determined that the primary reverse
osmosis membrane fouling blockage, and the chemical cleaning effect is poor effect. To analyze the main
causes of the fouling characteristics, this study selected an RO membrane module at the water production
end of the primary reverse osmosis system of the nuclear power plant for autopsy and analyzed it
comprehensively from the physicochemical and biological perspectives. FESEM analysis revealed that
particles were embedded in the amorphous matrix fouling layer, and microorganisms and biofilm structures
were visible on the surface. EDS detected that the main elements in the fouled layer were C, N, and O, in
addition to a small amount of Al, Na, and Ca, and analyzed that the fouling was predominantly biological
and organic, and that aluminum salts could react with scale inhibitors to form a colloidal precipitate, which
was in agreement with the results of colloidal fouling observed by SEM. FTIR analysis was performed to
analyze the fouling in the RO membrane module. FTIR further confirmed that the fouling layer was mainly
polysaccharides, proteins, and other biological metabolites, which coincided with the biofouling results
observed by SEM. Further characterization of the biofouling in combination with culturable techniques
identified the dominant bacterial groups as Bacillus and Pseudomonas, both of which are associated with
reverse osmosis membrane fouling. The research can provide reference for biofouling control of seawater
desalination system, it is suggested that the sterilization of Bacillus and Pseudomonas be carried out, and
the kinds and dosages of bactericide, flocculant and reductant be adjusted.

Key words: seawater desalination; reverse osmosis membrane fouling; bacteria; membrane autopsy
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microwave, {ine defects were eliminated to obtain a dense pure phase FAU membrane. At the same time,
the effect of alkali concentration on the carrier was investigated. Through optimization, it was found that
the carrier modified in a Na,O concentration of 2. 95% solution can obtain the FAU membrane with the
best pervaporation performance, In a mixed ethanol/water (90/10) solution at 60 °‘C, the average
permeation flux of the FAU membrane is 2. 19 kg/(m® « h), and the water content on the permeation side
is 100%. This indicates that it has high flux and selectivity, demonstrating good industrial application
prospects.

Key words: FAU membrane, in-situ growth; pervaporation; growth mechanism
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than 99. 96 %. This study is of great significance to guide the formulation of hydrophobic ceramic
membrane distillation operation strategy.

Key words: Hydrophobic ceramic membrane; characterization of characteristics; temperature difference;

driving ability; retention rate



