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Abstract: Metal-organic frameworks (MOFs) materials, as third generation porous materials, have attracted
much attention due to their functional properties such as high specific surface area, high stability and chemical
modifiability, especially, the application of loading on various lightweight and flexible substrates is a rapidly
growing field. The progress of loading MOFs on textile materials as substrate carriers was reviewed , and
an introduction to the construction of fabric-based MOFs composites by solvothermal method, layer by
layer method and spray printing method was given, and the application scenarios of different preparation
methods were pointed out according to the differences of preparation methods. The composite mechanism
of this type of material was summarized. The methods for enhancing the bonding and firmness of MOF's
with substrate materials for the durability of composite materials were described. The latest research results
on the application of such composites in the fields of superhydrophobic self-cleaning and self-sterilizing
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textiles were presented. Finally, it was pointed out that the mass production methods of fabric-based

MOFs composites and their durability under real environmental conditions are the key step towards a wide

range of applications, and their more integrated functions are the key direction for future research.
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Bl LA SR ATED B HKUST-1 48 i i [ %12
(a)HKUST -1 B2 VAT 5 (b) 5 1 47 L 22 1 45 i Bl BE B0 P 2 5 () ke e L 6 <52 405

VA A 8 37 V] 5 g (90 (A PR S s 0 DU PRI 450) 5 () i ity 23 9 23 S AIE C BRI )
Fig.1 HKUST-1 pattern drawn by inkjet printing method?*!
(a)HKUST -1 ink solution; (b)various patterns, letters, and a gradient wedge printed onto PET foil;
(¢)to demonstrate the applicability for large area patterning, Botticelli’s “Venus”
was printed in HKUST-1 (the inset shows the original image) ;

(d)to demonstrate the resolution of the method , a line array (printed by 2 cycles) was printed
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Table 1 Comparison of preparation methods

Preparation method Process analysis

Solvothermal method

Simple operation, high performance MOF single crystals can be obtained ; however, it takes a long time and requires high

temperature, high cost and poor bonding uniformity with textile substrates

Layer by layer method

on textile substrates

Spray printing method

Low synthesis temperature, fast crystallisation, small size of the resulting MOF crystals, washing resistance, uniform coverage

Low synthesis temperature , operation with spraying equipment, freely adjustable shape of the MOF load on the fabric surface
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BB, A JE A LREZE A R Y 4 JE BT X SR AR
BA B PR BE /1 . Emam 2858 ) £ 50 Ay R 5 4
Z % ¥ B} (materials of institute Lavoisier frameworks,
MIL-MOFs) 5414 A 225 4 # &L MIL-MOFs B
PO G, KRG AU R R AP UVR Bl 9 PEfE
5t 4 FHLWr T UVR, 5 4h & B 9 A F (UPF) 5 MIL-
MOFs il & J& & 5 &t X &R, 5 IRk 5 , MIL-
MOFs B iRy 38. 5% ~41. 0% , UPF {4 [ £ 26. 7~
36. 2, R AMRBHP MR R4 . S iE— SRR E A MR
(BT L SN fE , Yang & % B ZIF -8 Fl ZIF -L % J2
219 5 UPF (¥4 50 LA b, B AT K4 9 B 48 A1 4k 4
RE . AHICHETE R R HR [A] MOF s # 81X R 8K /& A
25 8 HEAT BOVE DA R AT DR 40 Ve 95 215 T RE TR Y B
TR AL HELY I MOF s 5 4 b kH 246 & .

MOFs & & 7 Gt 1 G 12 R AE 45 10 14 S0 i 4K
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5N R R /N AR 0 i A, 7T DL ) 52 38 45 1 DA S
AR A 27 1 T A AT A HLUEE R b R R
T 3T AR R PR RO, L, 214 714 MOFs
JEARAG P 76 2 B By 28 A B A G 75 A 1B 41 R

2.3 IESELHR

2.3.1 JKAbER

Bl & ARl 1 A &, A BILBE A 24 (organophosphorus
pesticide , OP )i 1o 1 il 35 244 P9 £ W L i 5 i 1 955 P
K BiiG ZMAREYE R, HEEK, Y OP BN AR
YE i + 58 B, B 2 5% B AR K R RgE b R 5 R
HCE K bR A6 . Abdelhameed 255 5% F i #
P— Bkl % T CuBTC@Cotton & & # B, R G 5T
T CuBTC@Cotton & & 4 ¥ %t A HLBE A« 2L £ i 9
P14 W52 BF, O e K R B 5 A B 182 mg/ g, W Y 25 B
#it 97 % , H CuBTC@Cotton & & 41k E # Fa & L il
FH 87 R A5 LV 700 B AT 25 5 B LR . 22t 5K
i34, CuBTC@Cotton & A 4 B SR f 15 55 =i A9 Wik B
R (it 85% ) o BEFEUESE T CuBTC@Cotton & &
AL — B AT DL 22 B K R B AR R HUR B R
T LY I MOF s & & M R 1 58 v] AL 2 . 1k
Hb, B 5 MOF s & 4 b REFE W B G 12 7K 1 s
AR WG, Lin %5 8% T 19 B 2 - B 47 5 MOF (Cd-
MOF ) X G Ak 43 1 H A B Gk 119 2 9% 082 BRF ok 2%, g e 2
WG 1 CA-MOF H IR #6078 S By 21 €6 B (0 F 45 4
Ui B e kL4 F B A B 7E Cd-MOF #1938 38 H gk 47 08 B .
FF 25 74 ek 4 A ROW B, 5 Cd-MOF 45 &8 iU (4
(4 TR B AR T PH S AR kL A P Rl A IR
B, 2B MOFs & & A RH 0T 152 11 38 715 1 78 A (5] 450 5]
15308 H .

UL A, ZE B A S —Fh B AL 05 B AL G L 1
2R My ELAA TR Y RN XK AR AR R AR B R iR
MIREVE . b T A RO 25 bR R K P 2- 28, Abdel-
hameed 58" il % T — Fh 5 F L FH 14 K e ks A7 5 4
ZIFs SEEHRYMEGME. BT ZIFsTEF£EH
B A W R R B R T 2 4% . A 48 h i i)
] P, 26 bR X 2-Z8 M 1 W B o DA 1720 mg/ g 34 Jim
#] 338.3~356.0 mg/g. 74N MEH ARG, B G K
1R TR B B A R AR T 8% ~9% , B R AP IR B L &
B MOF's {9 W% B A 47, 5 2L 45 & )5 B e T Wik
fie, A F T4 5 MOFs iy 1l [al i b .

2.3.2 HESMuaH

TR RSB ARY BREAR k GEAk  FN A A
RHEEMAIMEG Y R Y BBy T R
TG e Wk AR 42 B 58 23R MOF s
4D IR B 8 X6 35 e W R AT W B 25 Bk o Jhinjer 85 7R R

B AL A b B AL A K ZIF -8 il ZIF-67 X A 814 ik 47
T hefb it , ZIF D fig Ak Jm 2104 BLA v 1 b 2 1m AR
FF9l Y S U 5 380 HC AT LA W BRE v v BE O A ALY B,
23S R e IR R 0 B R R B A Ak
19.89,24.88 mg/g M 11. 16 mg/g, vl T & 1 J ifii A~ %
IR LR B i

AN, MOFs D BEAL 219 b vl FHAE 6 7 %5 P 28 i
45 47 28 1 0 AfE P ok W BRE ke A8 o7 oA TR R R AR A
B A0 A A o BN Yang SO AR AL HEAT T A Bk
PELLGI A E Z 10 45 A 07 5k 80385 ZIF-L S AR 1 i
B Je ek A B R AR K TR R AR 2L R B T
ZIF-L )25, it 1 0t =5 oy Y %) Wi R e 0, ZTF -1
U 2 00 O £l W B S L CF@ZIF-8 #8517 20.01%, H
1 m’ i) CF-NH@ZIF-L i BHF & el 1 m® 23 [a] H
A U

MOFs Dy REAL LY 76 A 07 1 HLAT 3¢ e (4 T 0
T FE AT A0 S e 1 0 B RE T AS AT LA K 3R
S35 v W B A 5, A AT DA A R R R KO B A
FEHFTRG . R IE TR P AR ] KRS
K JE AR AT i b 2 i R ORI A 7 Y ) R S
25 2 KT AU 8K 3 MOF
2.4 BEBEHLR

L B 27 8L e Y7 DR AR sk 5 28 R iR
MR o A )R A AR b B BE BE L R YT ALK A
£ 1 B BE 27 20 AT LA A5 W e DA ) A L
AT LA ] 8 B0 B A4 o % fB 38k Ut R A 9 B Y 4
25 AT AR 1k 45 101 B Sk 4k & S e () B AL, 1T EL IR T DA
Yok /> PR 9 925 2R 40 558 559 T 8 A J g 1) XU o

FEARZ I HIE B G 200, 6 s 1 KT R 1 5
AR A B Nie %3 T2 A6 sh 1 D a0,
W B AR A AR I BE e A 8 O AR AR U bR AR K
fL -3 38 20 22 & 51 #1 B (pocket-channel frameworks,
PCNs) PCN-224 3 #1151t T1,C, MXene (— il 37 B —
Y 2 AR 3 U A R W Ak ) AN OK b RE N 22 B I AR 8 e
Bl T R AL IR O AW RS SN . BT
KA 25 5 7R 30 min P 2% B ME (R AT B ) A
2P OBH M (4t A A R D) 4 A KIS R b
99.9999% . K Bh 1Y B 2 2 SEUR I = R A1 R K 1Y)
FEFER . LY AATE T FF I L05MEO6 (A=780 nm)
R AL, i EL7E AT L Xe AT (A=420 nm) B
BN BRI OE AR . 7E Xe AT RS, 2 il 3 1ok
45 °CH, FRH(S-CF@PCNO. 08) By i 8, 58 4> th IR 4 1,
AR LTS . AN, 7E 780 nm OE R, 6 HAR @R
VA2 L s BDAT S8 i, R RR O IVAE 8 B TH 35 25 2L
Shy 3 3k 20 AR Ak BB T A SR A TR Y L
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H 40 K B kLD BE AL AR 219 725 RE ST 24U R
R A D 45 S35k e 0 S A, A A Al A A 2 40030 1
WA ARz BB 5T, (H R K B 2 A 58 N B A AS iR
8% S1% 25 AR A5 R Rk .

3 HRIE

ARSI 4 IR A HUESLE G BHMOF s@Tex-
tile) ) i 45 K N FH M REAE TR R A 47, 214 3 MOFs
EEMEBLEE A R A A, BE T LR # MOFs
() ) BE AR, ST DU UE SUY) (1 2 T 4L £ 1)
g WAL, B3 MOFs & & M EH# U T MOFs By K
AN F 52 B o B HE R 980 T MOFs B9 TR 9%, 48 &
T MOFs W i A .

T LY MOFs & A Mk & 13 o g R
T T 9 1) 9 K 5 4 DL SRR i 1Y) 1 A R E L E SR AT
AW R 98 % MOFs@ Textile & 4 MR £ F 0, 40
F8 B AL R B K F I R R AR 47 4L BT
Bl 28 4045 o ARZ 2 M4 A HR 2R H 2 4 B AR B Y
BOIPARMEBEI R T RS L 20— KL T g
AT R, B RZMG A B0 S OB A 83T (Y I
Rl Bl 22 i) Tl A A 7= 4 sh B k25

419 5 MOFs & & # R & ok & vl L 7
1 ATIRABESE - (1) H RG24 3 MOFs & G 4 By
A RS, R E pH (A L 4 R LA L] v B R R
AL ERVE SR AR & MOF s A] 5 42 K i e [ &
T If 25 Pk K 5 0 H AT MOF s #9 £ 28 it 3% o8 i 3 44
Sy AT 55 1E R R AT R A G I Y )
Ak s 7 v 2 R Dy L B A R O A
SRR T AL, P A OMOFs 5219 2 8] 1 56
B, B A HLBE i 75 R A BT R B 6 0 2 & A il
AN, REV R IAGC T HEREUY 5 MOFs 45 & 11
Bl (2) U 5 MOFs &2 & 1 RHE B 1 43 i s
BE G004 W 58 R R 1, B R RS B Y AT, G BE A
BB AMAED I S e P Y &
PG B il 77 32 B MR Ak 2 0 567, T i — B R IZ
B, DAY TR S8 A0 2k DL R AT LA S A 0 R A BE R PR T
AR 6 B0 A 7 A AR A I IR, B v b R Y R E
FAE WA 250k 5 (3) FF 8 1 A W 26, 48 >k MOF's
ol MOFs 44 K & & M oRE, LY K 0T fig (4 1 4538, it
Ah % E DO EAN AN Ok AT RE S O &
FER [ H AR G b v i 2 T BE R A MR B 45 A
TIUA R 5 Ve Bk — 2P 4R s O 4 AW e B A
FOR AEBL SN BT %5 0 SE B Ak k. A R

A B 22 (I 5T N B BT T S I S 5 L 1 O A
itk MOF's (9 Rl AL , 47 8l 25 2307l (008 % K T
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