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Table 1 Experimental reagents used for the preparation of KAUST-8 membrane
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Fig. 1

Schematic diagram of the preparation of KAUST -8 membrane by hydrothermal synthesis

with metal-precursors substitutions
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Fig. 2 SEM images, XRD and FTIR pattern of KAUST -8 nanosheets and seeds layer
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Fig. 3 SEM images of KAUST-8 membrane prepared with different molar ratios of Al,O; to C; H, N,
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Fig. 5 SEM images of KAUST -8 membranes prepared at different synthesis times
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Fig. 7 SEM images of KAUST -8 prepared at different synthesis temperatures
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Fig. 8 XRD patterns of the KAUST-8 membranes
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Fig. 9 SEM images and XRD patterns of KAUST-8 membranes prepared with different solvents of ethanol and methanol
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Table 2 Gas permeation separation performance of KAUST-8 membranes prepazed

under the different synthesis conditions

g W ALO; = CH Ny BR D AR /C &t /b Pu, /(1077 molem *+s '«Pa ') H,/CO, FIAHBEFENE
M-1 H,O 1: 320 25 24 — —
M-2 H,0O 1: 64 25 24 2.79 5.2
M-3 H;0O 1:32 25 24 2.61 7.5
M-4 H,0 1:16 25 24 39. 40 2.9
M-5 H,0O 1:32 25 36 0. 69 15.6
M-6 H,O 1:32 25 48 1. 27 19.3
M-7 H,O 1:32 25 72 — —
M-8 H,O 1:32 40 24 0. 57 17. 4
M-9 H:0 1:32 60 24 0.97 19.9
M-10 H,O 1:32 80 24 1.43 15.5
M-11 B 1:32 25 24 — —
M-12 WP 1:32 25 24 — —
A3 ATAMEE Hp sk ARaE 69 P Ak IRAR
Table 3 Comparison of the performance of this work with others reported in the literature
Ji2 i LI Py, /(10 "mol em * «s '« Pa ') H,/CO, BRARESEE  SUHK
KAUST-38 a—AlO; 1. 27 19. 3 ARTAE
ZIF-22 TiO. 1. 60 7.2 [24]
Cu; (BTO), a—ALO; 0.73 13.1 [25]
KAUST-7 a—ALO; 2.21 23.6 [18]
ZIF-67 a—AlLO; 5.59 — [26]
ZIF-9 a—ALO; 1. 85 24.2 [27]
KAUST-7 a=ALO; 5.52 39.9 [28]
. BEPEVED 19. 3, I BEAICR 10 5 4R .
3 i

TEARBEFE SR K I ZIRAE KIETE o= AL O,
AR L4 T KAUST -8 i S@ i a5 51 A g
KA RAR L 8 T TR R 3 mg/mL (1) KAUST-8
K R s A T A Z TR B AR T B R T
PP S B 5. ALO; FTNI(NOy), « 6H,O &8
BSR4 308 1 LALF; (H.O) J*~ JehLA:
AMNICID) - MEE 7 4% 2B G 22, A KW
ALO; 5MLEREE/R LN 10 32 BAK FIEEAK
AR S XA TR R T A, AR T
KAUST -8 AR5 B R0 AEDL AL TEHLAIE 1
MERFMFFESHE, Z BN E BB RL
1.27X10 " mol/(m?® « s » Pa), Xt H,/CO, H)EAH
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Preparation of KAUST -8 membranes by hydrothermal
secondary growth method for H,/CQO, separation

Asad Sharif, WANG Hongbo, LU Jinming , YANG Jianhua ,LL1U Yi

(State Key Laboratory of Fine Chemicals, Institute of Adsorption and Inorganic Membrane,
Dalian University of Technology, Dalian 116024, China)

Abstract: KAUST -8 nanosheets exhibit high surface area and pore volume, leading to exceptional CO,
adsorption due to Al metal sites. In this study, polycrystalline KAUST - 8 membranes were developed
using a hydrothermal secondary growth technique on coarse microporous « — Al,O; tube supports,
employing aluminum oxide and nickel nitrate precursors. Al;O; was to control the growth of inorganic
pillar [ AlF; (H,O) >~ and Ni(NQO;), *+ 6H,0O for its enhanced solubility of precursor nickel sources, to
form Ni( [[ )-pyrazine square grids which reacted with the pillar to grow KAUST-8 crystals. Additionally,
water was used as a solvent to promote membrane growth. Moreover, the synthesis conditions of reactant
concentration, time, temperature, and effects of solvents were explored. The resulting optimized KAUST
—8 membrane demonstrated H, permeance rate of 1. 27X10"" mol/(m? * s » Pa) (at 25 ‘C and 0. 1 MPa)
and ideal selectivity of H,/CO, of 19. 3.

Key words: CO, separation; KAUST-8 membranes; fluorinated MOF membranes; hydrothermal synthe-

sis; H; purification
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gradient high-performance liquid chromatography (HPLC). The mechanism of D, L-tryptophan splitting
by CAA membranes with different degree of substitution was investigated with respect to the chiral
transport property. It was found that CAA membranes with low substitution degree had better chiral
splitting performance, while CAA membranes with high substitution degree had lower separation
performance due to the increase of free volume after contacting with aqueous solution, and the tryptophan
could easily pass through the permeation periplasm. After analysing the permeation, partitioning and
diffusion coefficients of D-tryptophan and L-tryptophan, it was concluded that the chiral splitting
performance of CAA membranes with high substitution degree was mainly controlled by diffusion. The
enantiomeric excess percentage of CAA membranes with low substitution degree (DS=0. 57) remained
100% for 6 h, decreased slightly beyond 6 h, and then stabilised. In this study, chiral separation
membranes with certain splitting performance were prepared by simply modulating the substitution degree
of CAA, which provides ideas for the design of chiral separation membranes.

Key words: chiral separation; cellulose acetoacetate membrane; ester exchange reaction; chiral transport

properties; D, L-tryptophan



