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Fig. 1 SEM images of zeolite membranes synthesized with different placement manners

(a) Horizontal placement; (b) Vertical placement; (c) Horizontal placement
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Fig. 2 XRD patterens of zeolite membranes with
different alkalinity for 20min

a. 4Naz0:28i03:1A1503:150H20;

b. 5Na20:251032:1A1503:150H,0;

c. 6Nag0:25i0,:1A1303:150H2O;

d. Alumina substrate
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Fig. 3 SEM images of zeolite membranes synthesized with different alkalinity for 20min
a. 4Nag0:25i02:1A1203:150H0; b. 5Naz0:25i072:1A1303:150H20; ¢. 6Naz0:28105:1Al303:150H20
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Fig. 5 SEM images of zeolite membranes synthesized with different Na®* concentration for 20min
a. 3Na90:25i05:1A15,03:150H20:4NaCl; b. 3Nay0:25i02:1A1,03:150H,0:6NaCl
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Fig. 6 XRD patterns of different synthesis times
Synthesis period=a. 15min; b. 20min; c¢. 25min. 1: One-stage synthesis; 2: Two-stage synthesis; 3: Three-stage

synthesis; 4: Four-stage synthesis; 5: Alumina substrate
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Fig. 7 SEM images of NaA zeolite membranes via multi-stage synthesis for 15min

a. Two-stage synthesis; b. Three-stage synthesis; ¢c. Four-stage synthesis; d. Cross-session(four-stage synthesis)
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Fig. 8 SEM images of NaA zeolite membranes via multi-stage synthesis for 25min

a. T'wo-stage synthesis; b. Three-stage synthesis; c. Four-stage synthesis
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Synthesis Regularity of NaA Zeolite Membrane in Microwave Field

CHENG Zhi-Lin!?, CHAO Zi-Sheng?, FANG Wei-Ping?, WAN Hui-Lin?

(1. Chemistry Department of East China Normal University, Shanghai 200062, China; 2. Chemistry
Department of Xiamen University, State Key Laboratory for Physical Chemistry of Solid Surface, Xiamen
361005, China)

Abstract: Zeolite membrane has the potential advantages in a number of applications such as
separation and catalysis, chemical sensors, electrode, acoustic wave devices and optics devices. The
paper reports a novel method for continuous NaA zeolite membrane deposited on porous aluminum
substrate by microwave heating at ambient pressure and under reflux. The effects of placement
manners, alkalinity, Na® concentration and synthesis times on zeolite membrane formation were
investigated. XRD and SEM results show that high alkalinity and high Na*t concentration don’t
benefit to form continuous membrane, whereas dissolve membrane layer. Among three place-
ment manners, vertical placement and horizontal placement manners show better effects on zeolite
membrane formation. In order to improve membrane quality, employing multi-stage synthesis
is necessarily, which is prone to restrain transformation of NaA zeolite and increases intergrown

degree of membrane in gel reactant system for short synthesis time.

Key words NaA zeolite membrane; microwave heating



