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Table 1 Pervaporation performance of NaA zeolite membranes synthesized by dip-coating,

rubbing and rubbing-dip-coating seeding method

MO1 13 200 2.8 MO06 10 600
MO02 3200 29 MO7 8700
MO03 2 800 32 MO8 7900
Mo04 640 33 M09 6400
MO5 210 22 M10 5400

[8]

3.0 Mil 15 000 2.9
3.7 MI2 15 000 2.7
2.7 MI13 15 000 3.1
3.1 Mil4 13 500 2.9
2.6 MI5 12 800 3.0

(a) ¥R G SR

(b) B I

1 BR-BRAGENRBIIEERRERTSEM B

Fig. 1 SEM images of seeded support and surface for the membrane synthesized by rubbing-dip-coating seeding method "

ARSI % P — 20 2R T BE BRI LGS NaA 731

i A ORL AT BR B AL TR, RSB 4L 1 BRIES SIS

2014FE 1655 128 53



NaA 5 B AL S BEEPERE 1R ™ 25 3R T, Bk
s gt A28 PR U/ N A THT S Bk B BB A8 11 a0 43
I S %) e A o R BR R ) (O 2 R AR
2.8 pm, WLIE 2a) # Lb , SR I GOK 3R S i (-3
K42 0.3 um, VL& 2b) 5 3 400 T R BT E) . dn
F2JR , H LA A RS A B R R 2 7K 3.5 h,
7 S e oK BR OB A A B 0 B B ) 4R
H 1R 4 he BTl & BAE 70 °CF, XF 90 % (Jfi i 43
) LBEKIRRBIBERAUBUK il =ik 2.6 kg/(m™ h),

(a) KR EKEE

2 REKESIKER NaA o FiF &M TEM B HY
Fig.2 TEM images of original NaA zeolite seeds and ball-milled NaA zeolite seeds
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Table 2 Effect of seed size and synthesis time on the properties of as-made zeolite membranes
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JiE 4= rnAlREAR/pum A B 1] /h JIEJR/um B INF R/ (kg m? h)
M16 2.8 CREREE) 4 13 140 33
M17 2.8 CRERES) 3.543.5 15 > 10 000 3.1
M18 0.3 (BKEE) 4 18 > 10 000 2.6
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Fig. 3 Adsorption isotherms and single-site Langmuir model regressions of water (a) and ethanol (b)

in NaA zeolite over a wide range of temperatures
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Fig. 4 Comparison of the calculated and experimental
fluxes for the water and ethanol permeation through

the NaA zeolite membrane "
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Fig. 5 Pervaporation performance of NaA zeolite membrane with different feed water contents

(operating temperature: 100 °C)"
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Fig. 6 Time dependence of the pervaporation
performance of NaA zeolite membrane immersed

in isopropanol solutions with different pH values "
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Table 3 Pervaporation performance of NaA zeolite membranes before and after immersion

in ethanol/water solution containing different salts

o WA AT S RAE R,

- R/ (kg m b™) BB A% ER/ (kg m™ h™) BEWEARY% %
M-NaCl 1.90 99.47 1.64 99.96 13.68
M-KCl1 1.79 99.93 1.17 99.78 34.64
M-CaCl, 1.79 99.96 0.28 62.34 84.36
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Fig.7 Comparison of different feed pretreatment processes for isopropanol dehydration
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Table 4 Comparison of operating costs for isopropanol dehydration technologies
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Study of zeolite membranes for
pervaporation dehydration and

their applications

Gu Xuehong, Xu Nanping

(State Key Laboratory of Materials-Oriented Chemical Engineering, College of Chemistry and Chemical Engi-

neering, Nanjing Tech University, Nanjing 210009, China)

[Abstract] A seeding method by rubbing-dipcoating and induction with ball-milled seeds was
developed to synthesize NaA zeolite membrane. The synthesis approach could improve the rate
of qualified membranes and reduce the synthesis time efficiently, which is suitable for large-
scale production of zeolite membranes. Mass transfer mechanism of organic solvent and water
in a zeolite membrane was investigated with molecular simulation method. The stability of NaA
zeolite membranes in hydrothermal, acid-base and salty environments was systematically stud-
ied. A pretreatment method was then proposed and industrial pervaporation plants were built up,

which have been operated steadily for long term.

[Key words] pervaporation; zeolite membrane; organic dehydration; industrial application
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