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Fig. 1

Preparation of ZIF-8 and ZnS composite membrane by f{reezing assisted-interface reaction method
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Fig. 4 SEM images of ZIF-8 composite membrane prepared by different molar ratio of precursor solution
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Fig. 5 XRD results of the ZIF-8 composite membrane prepared with different preparation conditions
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Fig. 7

The effects of preparation conditions on the separation performance of ZIF-8 composite membranes:

(a) mole ratio of precursor, (b) concentration of Zn’", (c) reaction temperature and (d) the pharmaceutical desalination

performance of ZIF-8 composite membrane
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Preparation of ZIF-8 derivative composite membrane by freezing

assisted-interface reaction method and its pharmaceutical

desalination performance

WANG Chengcheng » SUN Hao, WANG Naixin, JI Shulan, AN Quan fu

(Faculty of Environment and Life Sciences, Beijing University of Technology, Beijing 100124)

Abstract: The nanofiltration membrane separation technology has great potential for application in the field



55330 TR A VR A B — ST k4 Z1F - 8 A A M AN A K L2 M IR Y RE R A © 9 .

of pharmaceutical desalination. The development of new membrane materials with high performance has a
great challenge. In this study, a ZIF-8 separation layer was prepared on alumina substrate using a freezing
assisted-interface reaction method. Subsequently, the ZIF - 8 derivatives (ZnS) were formed through
sulfurization treatment to improve the permeability and stability of the nanofiltration membrane. The
structure and morphology of ZIF-8 and its derivative composite membranes were characterized by SEM,
EDS, XRD, FTIR, and AFM. The obtained ZIF-8 and its derivative composite membranes were used for
pharmaceutical desalination. The effects of precursor molar ratio, concentration, and reaction temperature
on nanofiltration performance were investigated. With the optimal conditions, the ZnS nanofiltration
membrane exhibited a rejection rate of 99. 1% for tetracycline, less than 10% for NaCl, and a flux of
335.6 L/(m® » h « MPa), demonstrating good pharmaceutical desalination performance and stability.

Key words: freezing assistance; in situ growth; nanofiltration membrane; ZIF-8; pharmaceutical desalina-

tion
p=lei="el="el=tel=Cel=Zel=Zel=rei=Zol ="l =l =Zel=lel=lel =l =Jel =l =Jel =l ==l =l i = el = el =Jei =l e =it =l =i =le = lel =l = el o= =Sl =t =te i = el = el = tet = Jer =2l =Td

“(SN\EeEERRENAFNR ERMNEIIEF

2024 4F 5 A 9 HE 1L A, fhy PR Tolk ph2s WONBE B 5 i & A4 A R 7] S22 s CBRERE 22 5 HA ) 2 B3 o [l 5 Tl
P BR2G AR WA Ty 2% B 2RI R 25 2 5 18 1A FE R S 3 O [E A B ) L -5 K b BREOR 307 A TR S v
GHFTTIR ) T AR 3 18 5 7 A BRI ) BT T GV Tl ) BRI B 585 /i 4 [ 1 I K 57 PR F 2 7 it M il ) 44
It

oK A A AT A5 B 25770l ) A RHIEBE T IR e B dimll 130 25BN L 8 VU 5 TR R A B 300 A
FERBUM - S PN ARAE B 257 Tl ST B AR S a3, Bl g v [ I 245 7 77 M S e oo 4 .

LR PR TR B R 7 P45 A28 2 vy DB B 1 L vl [ M ip 2 R MR VL B S BN R 7 4 B e b AT BR A
R TRAT R 2 3 S B

TR UG A B 22075 CBERE 5 R ) 2 22 B it Tl R 07 B AR R B TR VR R R U v R
e T AR ST 51 i ERL B R T AR BT B SRS B v R B A A A S B T K T BT S B
T AR AR AL )RR B B SRS B A A 2 I T

AU BARH R SE Mg 2] 1 rp Rk B SO e -t oo = 1 AU i B e R Sl A W ) 25 RE A A 25 W) 10K R SR
BRI B R oAl » Sy lbe P BA SR IR i i e 17 AR 14— RS, 14 97 2 ] 5 B - B B P MR LAV bl 7L Pk S B
TRIARALE 0. 1~ F K Z [ R AR 1 — nl il i ke 1 AR G A 1 AR AR, 5 S AU R B YOG TE » S M AL,

HER R A - 9 B2 B S AR B BN N T IERS - AR BR A ME & RE T v 285 S AR 25 0 19 4507 Tl — R 224k 36
Yitiss s WA W & PP.PVDF \PES {7 885 [PTFE . 7310 | W B AT B2 R AR s 95 B o B DE UM B IR A L B
HEAHE A2 R R i 5 98 R b 25 5 A W) B 5 L 25 Al 0 A SR PR A N TR 248 1 P 400885 A 3 s Sl ™
Mk J | A SRR UL S L AR R TR 2 B0 1R B b R RS R A B L A R L AR L AR L FE
Gy REBL T [ A I 24 O FH U ST BE B AR SR B T o R T AR R IR BE T

SVGRZHE T 10 ZAll K 5 AMEGHR R S5 R, 2 Ual B 52 R G S 1AL & BRI IXBE L IR #E4T 1 44
SUR R, SRR BR.

Wit 2 Z )5 M G ARSI T TR MR AR AT PR w AR ALl 8 777 it DX A s (R W S v o B A 7
] ARRATR A RITEAPIHOR RS HERRTT 25 TR VB 42 4 T RDRL A5 i I T80 22 oA A R MR R0 1 58001 58
4.

AYCRZAFEN T HUM B 451 0 b A R B B L5055 Fi R R AAT B2 W) ) R 3

AU UL R TR BE A S AR B SIS A AR T £ 5 e A B R 7 [ A A R S L B
N HEAR VAR T R T IR 5 O e 2 BTE R IR S 1 U T B 45

((BRRZEHER)HIES)



