5542 B 6 W) o owm L T Vol.42, No.6
2025 4 6 A FINE CHEMICALS June 2025

KA IR R 5 IR E R
BT R MUE M OF-808 5 2+ B2 i ik I f& A8 2 iR 1Y
& B M BE

TR 2, A, FaA Y, g 2,
AN A SR

(1. VIPEEE TR RSk K AE SRV B A SR, LI M 3410005 2. #5078 VT Hiklk
JRESARBER AR A O, TIPS BN 341000)

BE.: SRAEE A TR (TA) BEAESIEAPUHES MOF-808 KR FUZRE, #il4 T TA@MOF-808 44k
BT, SRJE R FMFEALIE R4 T TA@MOF-808 #5822k Ik % ( PEL ) ) TA@MOF-808/PEI HUEHE, T FTIR
XRD. SEM. XPS %I TA@MOF-808 KK F-#E47T T RAE, KA FTIR. AFM. Hef A SO0 B fb 2= 2544 |
FAIE A KGR KM BEAT T AE , Xof 3 108 S ) 25 59038 1t R D P AT T, %8 T TA@MOF-808 4K i+
BATE A (LA B JFRL BT i i, N E) X TA@MOF-808/PET  JE A5 4l 7Kk 38 £ A1 4R i i 1 & A
(BSA) BRI, PR mbTis Rrkae. 458%W, 2 TA@MOF-808 HI Kb FHB2% i /H40h
0.04%H, &1 TA@MOF-808/PEI #BIEfE (M4 ) EAMLSFRIMERE, HAE 0.10 MPa ¥R 77T A4kl it &
1K 926.1 Li(m*h), XA 1.0 g/L () BSA B F N 93.9%. 7 pH=3 WIFRHIRAR T T 14 d KWiaT7R
EMEINR, M4 gk E R4 E 840~845 L/(m*h), BSA # BN 97.5%; LAFRMKE 0.6 g/L 1Y BSA W
PG YHIRBTIETEREIIA T, M4 4Kl R KR RN 93%.
KB EIENE, PTIR; EGYUKMEL RRARE; SEANINES; KALFEA
FE45ES: TQ051.893 XERFRIAEG: A XEHS: 1003-5214 (2025) 06-1366-10

Preparation and properties of tannic acid-modified M OF-808
incor porated polyetherimide ultrafiltration membranes

YU Siwei'?, ZHONG Zhaohuangl’z, LI Xindongl’z*, JIA Jianghuil’z,
CAI Meng'?, BAO Luo'?, ZHU Qinyan'?, HUANG Wanfu'*

(1. Jiangxi Provincial Key Laboratory of Water Ecological Conservation at Headwater Regions, Jiangxi University of
Science and Technology, Ganzhou 341000, Jiangxi, China; 2. Innovation Center for Water Quality Security Technology
at Ganjiang River Basin, Ganzhou 341000, Jiangxi, China )

Abstract: Tannic acid (TA)@MOF-808 nanomaterials was synthesized by encapsulating TA on the surface
of metal-organic framework MOF-808 nanoparticles via blending method, and then incorporated into
polyetherimide (PEI) using phase inversion technique to obtain a series of TA@MOF-808/PEI ultrafiltration
membranes. The TA@MOF-808 nanomaterials were characterized by FTIR, XRD, SEM and XPS, while
the TA@MOF-808/PEI ultrafiltration membranes were analyzed by FTIR, AFM and contact angle
measuring instrument for chemical structure, surface morphology and hydrophilicity. The solvent flux and
solute retention of ultrafiltration membranes were evaluated, and the effects of TA@MOF-808 nanoparticles
mass fraction (based on the total mass of raw materials for preparing ultrafiltration membrane, the same
below) on the pure water flux and bovine serum albumin (BSA) retention of TA@MOF-808/PEI
ultrafiltration membranes were investigated, with the acid and pollution resistance were also analyzed. The
results demonstrated that when the mass fraction of TA@MOF-808 was 0.04%, the prepared ultrafiltration
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membrane (M4) exhibited excellent properties, achieving a pure water flux of 926.1 L/(m*-h) under the

operating pressure of 0.10 MPa and a bovine serum albumin (BSA) rejection rate of 93.9% for BSA

solution with a mass concentration of 0.1 g/L. In a 14-day long-term stability analysis conducted in a dilute

sulfuric acid solution at pH 3, the pure water flux of M4 remained stable between 840~845 L/(m*-h), with a

rejection rate of 97.5% and a flux recovery rate exceeding 93%.

Key words: ultrafiltration membranes; tannic acid; composite nanomaterials; acid resistance stability; metal-

organic framework; water treatment technology
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Table 1 Composition of casting liquid for TA@MOF-808
doped PEI ultrafiltration membrane
o Bt 250 %
PEI PVP TA@MOF-808 DMAc
MO 17.00 2.00 0 81.00
M1 17.00 2.00 0.01 80.99
M2 17.00 2.00 0.02 80.98
M3 17.00 2.00 0.03 80.97
M4 17.00 2.00 0.04 80.96
M5 17.00 2.00 0.05 80.95
1.3 SEHRIE
FTIR M : JHGER 4000~400 em™, 43HEd

4cem’, FAREUEL 32 k. XRD M. #AF Cu, ¥
MR 40 V, ®HIE 40 mA, K, Sk (1) =
0.1541 nm, FHIHEZ 10 (°)/min, TG 20=5°~
50°, XPS Mk : Al K, HHFLIR, FLA C 15(284.8eV)
g FEAEST RO AT A IE . SEM IR A R T
( LEDBE=, TAEHLIT 20 pA, BT B & 5.0 kV,
AFM UL HHRETE R 10 pmx10 pm, 53R R RS 32
FENFE b5 N SRR BE (R, ) RIS I HRHLBE BE ( Ry )o
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P A A R O 2418
1.4 EgeEK
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30 min FRAFFRE B E S, 78 0.1 MPa Il mz‘“ H—
SEVRBUAR W IT T5 2R 1], AR (1) S E
J=VI(A-1) (1)
AP JoNHIERE R, L/(m*h); V ohEE A
WRRL, Ly 4 AIEKEEA A 20 AL, 0.003 m*; ¢
ST E], o
T L PEAN E E A R IR 1.0 /L B9 BSA
B BE AR IR A 43 =S PERE , 18 UV-Vis e RIS
1 280 nm Ab [AAR T 2200 PERHA T R EE ( oy,
g/L) MBERTREIKRE (p,, g/L), WA (2) it
FEXT BSA IR (R, %):
R/%=(1-p,/ps) X 100 (2)
1.42 S5EEAW TR
J T ¥ TA@MOF-808/PEI #A g I S2 fris T
PR E R, i Hs AR R, Dl KR
JE i 4R LM RE AN 54, FF TA@MOF-808/PEI
HEUENEE T 0.05~0.25 MPa FYES I E 7 T i He 4
K B N R EE 1.0 g/L BSA I E
1.4.3  &FER M AR M 9K
¥ TA@MOF-808/PEI #EJE IX & T pH=3 MM
PRSP R IR, DU 2l K e RG] e vk
Ji# 1.0 g/L BSA I %,
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Fig. 2 FTIR spectra of TA, MOF-808 and TA@MOF-808
nanoparticles
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Fig. 3 XRD patterns of MOF-808 and TA@MOF-808
nanoparticles
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Fig. 4 SEM images of MOF-808 (a) and TA@MOF-808
nanoparticles (b)
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Fig. 5 XPS spectra of MOF-808 and TA@MOF-808
nanoparticles
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Fig. 6 FTIR spectra of MO and M4

ME 6 W LIE 1, MO (PEIL ) AY 3 BHERAE 1%
TE 624, 682, 745, 1011, 1175, 1234, 1594, 1720
DA% 2938 cm ' AR HEL, 40 51HJE T OCN AL il R
S CEERE VI ) N—H 9725 i3 o ( BERE IV %7 ).
C—C H#mMhgdksh . FHFHE=C—0—C P4
PR3, C—N HM g3l (B % ). C—O
BERMgE RS . N—H B5 YR (R T3S ).
C=0 HER M 4R h (BE T 5+ ) LA C—H K
54 sh. i A TA@MOF-808 5, M4 1E 567 cm™!
Ak 8 B e 45 4 304 2 FE MOF-808 I Zr—O 8 [ 4%
A, IE T TA@MOF-808 44 K kL -4 il 3 i
B2 PEI b, 624, 682, 745, 1011, 1234, 1594
A 1720 em™" b i 46 415 sh 6 244 T35, 2938 om™!
Aab o 45 i 3h W WA U DUV A BT DS o 624 em™ ! AR 4R
B IR T AEYR T TA@MOF-808 51 & B/ 1
T AR AR 2 T RSB AR A . 682 cm ™' AbAY
FRAE I 58 1] 8 2 PEI 5 TA@MOF-808 2 [0 45 Hr
) S BT B, X AR T PET B A9 B TR
%, 2938 em Ab Y IR B W Wi g AE 55 0T B UR T
TA@MOF-808 5| % i PET £ 1 20 i 558 HE 5 e 28
T YRS B X R
2.2.2 # & SEM #= AFM 45 #7

7 5 MO~MS #4541 SEM Kl & 8 A3k
25 F A9 AFM &,



TR, 4 BT IR MOF-808 5 2% 2 Bk 15k 3V 118 I 11 11 4 B 1 g

* 1371

a—MO0; b—MIl; ¢c—M2; d—M3; e—M4; f—M5
& 7 TA@MOF-808/PEI &I Ay # il SEM [&]

Fig. 7 Cross-section SEM images of TA@MOF-808/PEI
ultrafiltration membranes
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Fig. 8 Cross-section AFM images of TA@MOF-808/PEI ultrafiltration membranes
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Table 2 Comparison of properties of M4 with those of mixed matrix ultrafiltration membranes reported in the published literatures
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