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Abstract Titanium-based metal organic frameworks (Ti-MOFs) have become a hot topic in current materials research due
to their excellent photocatalytic activity. However, due to the extremely high reactivity and oxygenophilic properties of Ti
ions, oxides and other competing by-products are easily formed during the reaction process, making the synthesis of
Ti-MOFs extremely challenging. The research on Ti-MOFs was carried out simultaneously at the early stage of MOFs de-
velopment, however, after more than two decades of development, only tens of Ti-MOFs have been reported, accounting for
an extremely limited proportion of the tens of thousands of MOFs. In order to avoid or reduce the occurrence of titanium ion
side reactions, Ti-MOFs are usually synthesized by introducing metal Ti ions into the framework of known MOFs to orientate
the synthesis of Ti-MOFs, which is called post-synthetic method (PSM) and is also an effective method to construct Ti-MOF
framework. The examples of PSM for constructing Ti-MOFs are systematically investigated and summarized in a timely
manner. Firstly, based on the different ways and positions of titanium ion introduction, three routes are classified as ion ex-
change, ion insertion (introduction of titanium ion at the position of metal nodes or cluster units) and ligand modification
(introduction of titanium ion at the position of organic ligands), and the Ti-MOFs constructed by each route are introduced by
examples. Subsequently, the design and application of Ti-MOFs constructed by PSM and their composites are discussed.
Finally, the current status of PSM-constructed Ti-MOFs is summarized and the future development direction is foreseen.
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LT/HTUS), DGIST-101, MIL-100(Ti)2%, ZSTU-1/2/321,
MIP-2071221, FIR-120123], FIR-125/126/242511 [EF-11[2614%
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2016 Zhou, H. C. et al.

i MIL-100(Sc)-Ti
2005 Lin, W. B. etal. 2013 Dica, M. etal. PCN -3%2!& 5‘2)_1'.1 2022 Farha, 0. K. et al.
Ti(O'Pr), modify Cd-MOF MOF-5(Zn/Ti) MOF 74(Zn)-Ti NU-1012
Ligand modification Different valence MOF-74{Mg)-Ti lon insertion

ion exchange

High valence metathesis
and oxidation

Ligand migration

2015 Nguyen, 8. Y. etal.
Ti-Ui0-66
First lon insertion
synthesis of Ti-MOFs

2012 Cohen, 5. M. et al.
UiO-66(Zr/Ti)
First ion exchange
synthessis of Ti-MOFs

B 1
Figure 1

R 1 Hsr 3% PSM MM Ti-MOFs & & Bk

Table 1 Some major PSM for constructing Ti-MOFs and synthesis conditions

PSM #J5# Ti-MOFs 5 325 £
PSM constructs important nodes of Ti-MOFs

2019 Wang, G. et al.
H-UiO-66(Zr/Ti)
lon exchange and insertion
synthesis of Ti-MOFs

Name PSM Ti source Solvent  Ti percentage (max) Condition BET surface area/(m**g ') Ref.

TiCp,Cl, w=12.0% 1259
Ui0-66(Zr) [E R R TiCl(THF), DMF w=37.9% 85 °C,120h 1365 [43]

TiBr, w=1.4% 1291
Ui0-66(Zr/Ce) BT TiCl(THF), = DMF x=20.2% 120 'C,96 h 1019 [47]
Ui0-66(Zr)-NH,,1(Zr) B TiCl(THF), DMF x=28.4% 85 °C,120h — [48]
Zr-NDC B TiCl,(THF), = DMF x=26.7% 85 C,120h 1062.6 [49]
Zr-DNC-NH, BT TiCl(THF), DMF x=283% 85 'C,120h 1026.7 [49]
Ui0-66(Ce) R R TiCp,Cl, DMF — 100 °C,3h 1032.9 [51]
(X(i‘;f’ eég‘ggj%ﬂgzl\l) BT TiCp,Cl, ~ DMF — 100 C,3h — [52]
PCN-224 R R TiCp,Cl, DMF x=38.6% 120 °C,192h — [53]
Ui0-66(Zr) B TiCp,Cl, DMF X<60% 120 °C, 8 h, microwave 965.8 [55]
MOF-5(Zn) BT TiCl;(THF); DMF x=2% room temperature, 7 d, stir about 650 [57]
MIL-100(Sc) R R TiCl3(THF);  DMF x=88.0% 120 °C,24h, Ny, — [58]
PCN-333(Sc) B TiCl3(THF); DMF x=48.8% 120 'C,24h,N, — [58]
MOF-74(Zn) BT TiCl3(THF);  DMF x=94.7% 120 'C,24h,N, — [58]
MOF-74(Mg) [ R TiCl3(THF); DMF x=37.9% 120 °C,24h, Ny, — [58]
NU-1200(Zr) BEFEA Ti(OPr);  CH.Cl, x=25% 60 C,24h — [59]
NU-1000(Zr) EFRA Ti(O'Pr);  Heptane w=5.16% overnight, N, 1930 [60]
NU-1008(Zr) BTN Ti(O’Pr), Isopropanol x=27.3% 80 C,40h — [61]
Ui0-66(Zr) BT TiCl(THF), DMF  X=21.3%~22.3% 90 C,120h 1200 [63]
2D Ui0-67(Hf)-NS BFRA TiCl(THF), ~ DMF x=14.58% 120 'C,120h — [64]
H-Ui0-66(Zr) R R TiCp,Cl, DMF x=3.83% 85 °C,120h 1220 [65]
TiCp,Cl, x=6.42% 1031 [65]

2 — o,

H-UiO-66(Zt/Ti) RSN TT‘%E‘gic)zz MeOH; H,0 ;;174 .1;‘7@0 65 °C, 12 h, backflow igg;

Ti-Citrate x=4.93% 859
IRMOF-3 LN i Ti(O'Pr),  CHCl; w=4.3% 25 C,24h,N, 870 [69]
MIL-47-NH, (e TiO(acac),  Toluene — 90 °C, 40 h, Ar, stir — [71]
Ui0-67-bpydc-MoO,Cl, FLAAZMFIE 7283k TiCly(THF),  DMF x=1.15% 120 C, 144 h — [74]
Ui0-66(Zr)-NH, BT TiCl(THF),  DMF x=57% 120 ‘C,384h 787 [75]
MOF-525(Zr) R R TiCl(THF),  DMF x=90% 85 °C,120h 2780 [77]
Ui0-67(Zr)-Ru B TiCl(THF), = DMF x=54.5% 120 'C,18h 1694 [80]
Ui0-66(Zr)-NH, BT TiCl(THF),  DMF x=10.4% 120 'C,96 h 770 [93]
Ui0-66(Zr)-NO, BT TiCl(THF), DMF x=10.4% 120 °C,96 h 590 [93]

2.1.1 RBAMAExik

F5 Ti-MOFs KR ATYE. BEJS, Lau SFMUHE5 BUATFH

UiO-66(Zr) 44K ik % 75 7F TiCly(THF), ] DMF &R,
BRI 1. 5. 15 d BEAF Ti & HE Ui0-66(Zr/Ti), &
BRI I TR) 6 )5 & % Ti-MOFs [IS2R. 7 Ui0-66(Zr) 55
T e A A 5 Ti-MOFs 257t E, Musho 2514511 ] %5

2012 4F Cohen WL LEMIFRE M UiO-66(Zr)iR i
1E Ti*" #2[TiCp>Cla, TiCly(THF), & TiBra]f) N,N-—F &
% % (DMF) 38 3, 389y ze* " gl Tt BUAR A3 3
UiO-66(Zt/Ti) F R 7 A HESR 51, UFSE T B 740t
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B2 R FRISIRZR T Ui0-66(M) (M=Zr, Ti, HHA[F 4 )8
Eb R FC AR B S 06t 7 B A S . RS SRR W], Tit ]
PL5E AU Ui0-66 1) Zet", i RIE S 2.67 eV, &
BT e A Al B — P BRI R 1.62 eV. F4t,
2019 £E Cramer 251461 UiO(Zr)-NDI ) 4 )& 77 43\ Ti.
Ce, WWHARKY, SBE TSN EE FKH
e g, LHE4)E Ce 1B . I, Garcia SE47125K
% Fh 4 @B N UI0-66(Zr) 3K I 5 6 W fir X 55 .
Ui0-66(Zr) 5 Ce(NH4)(NO3)s 4 J& =2 ¥ 13 %I
Ui0-66(Zr/Ce), #t— 5 TiCly(THF), 2 #(Zr A1 Ce &
J& 5 LB BT R %), KA PSM K5 =4 )& Ti-MOFs. Ti
R 51 N A AR T VR8N (FE 3.25 eV BE R 3.05 eV), 1
AT WOGHES TR, W REAE A4, Ui0-66-(Zr/Ce/Ti) M
K B E T ) Ui0-66(Zn) i 7 1%, %45 R, £
%)@ MOFs 13 FIl T 77 A= 2501 FL AT 29 128 AL 1) P Ao £
4, ST AT R A DX 3R 1 B ORI .

1M Ui0 RANHTAEM FIFERTE NG & % Ti-MOFs 1)
REAHNELE. Cohen Z5481F Iglesias ZE“VH 4k e T K F R
A B S ) MOFs BEA, #E— 5]\ Ti*"ii#% MOFs [
fb 2% Mk . o, Cohen % ) JE T 1(Zr/Ti) Al
UiO-66(Zr/Ti)-NHo(l 2), KM H TRkl 45 3R
W, 1(ZuT)EAWADARBN A, UiO-66(Zr/Ti)-NH;
A — M, PABL 1(Zo/T) A PIAS S8 (—0.84 F1
—1.62 eV), 1 UiO-66(Zr/Ti)-NH, F{X A —4(—0.79
eV). /b XU IR A BRI 51 N80T 38T (1 RS 9 24
TR IR CRE Jy, ARk A R A, T AR
MOFs Yk CO, i& 58 HCOOH fiIfig /1. ifi Tit" HI%E
#effi MOFs 7535 SMEYCRGH & T B A .

TiCl(THF),
—_—

ZrCl— UiO-66(Zr)-NH, UiO-66(Zr/Ti)-NH,

TICI(THF), )
et
85°C/DMF

@ 2Zrcluster

coH COH 1(2r) @ 2r/Ticluster 1(Zr/Ti)

B2 il PSE AR SRR MOF1(Zr), PAfSEIR A 42J8 MOFs 1(Zr/Ti),
Ui0-66(Zr/Ti)-NH,

Figure 2 Synthesis of mixed-ligand MOF 1(Zr) via PSE to obtain
mixed-metal MOFs 1(Zr/Ti), UiO-66(Zr/T1)-NH,

Reproduced with permission from ref. [48]. Copyright 2015 Royal Society of
Chemistry
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Lewis BRIV A HIZE A, H TiO, 7 MOFs 2K [HI T R 40K
RS LA A5, BA W R IARFIFLIR 2, XL
5 MOFs HL 78 & 3t R 3E 6 A vE 1 32 7t

2018 4, Long 55534 Hil it PSM 4 Ti 45 A & ik
BARf) Zr-MOF L&) PCN-224 H1. A& i) PCN-
224(Zx/Tiyx A ML Gk} B H 00 57 16 mT 0 14 A B it
JIPR 7 H B TR (MB) IR B Ai# BE 71 > 80%). = T-nh w45 14
5 Ot R K i R M A R &, Jiang S5 B
PCN-224(Zr/T) A KBk FH T Hi (B 3). 7EARSMT R IS
PESZIG R, PCN-224(Zr/Ti) 4 K ks Xt 5 24 PCRH/BA M
FURH B PR 24 1 B LA miE 96.0% BA B KE M. K
PCN-224(Zr/Ti) A4 K RIURL 57 20 BN K L4 A 197 HBORL
EARNRSEER PRI 7 d JERE A NR DRE. &8
T BN, BEE 7B AR AESCE, K TEd
TE PRI R I T B R R A, G T DA™
AT G EGR AN BT R %, PCN-224(Ze/Th) = %4
MIEEN 397 DU RO, G 25 WK A = A 1 24
PRI, & — PR AR B 2 ik

A Enhanced Bactericidal Activity

Ti Incorporation 0

© 0O
o0

PCN-224(Zr/Ti)

Visible Light
o

-+ Wound Healing

.
r =
— o

MDR Bacterial Infaction

PCN-224(Zr/Ti)

Dressing

B 3 WA ER PCN-224(Zu/Ti)EURHE Ay 3R BT B 77U iR 7 4l
WG, BT Ti BAFES ROS £ IN, PCN-224(Zr/Ti)A Wi M3
b

Figure 3 Enhanced bactericidal activity of PCN-224(Zr/Ti) due to the
increased ROS generation induced by Ti incorporation when biocompati-
ble PCN-224(Zr/Ti)-based dressing was applied as a light driven antibac-
terial agent for curing bacterial infection

Reproduced with permission from ref. [53]. Copyright 2020 Wiley

IR FR S BT A A R F Ti 2RV IR MOF's
RO 7. Bk 2 #h, Long Z555IA Long ZE 56K H i
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T, ] 4 hJ5 Ui0-66(Zr/Ti)H Ti 5 HLiEE 50%, 52
AT BT R I R VTEA B, ANA BRSCR w450
i, e E I E M T W LB TiO,. ZrOs .
MIL-125(Ti). CAU-1 F1 MIL-53(Fe), ifi H.7E/K AR
B BT AR e
212 RREMER#®

2013 4F Dinca SR D =M LB T AR ZS
(1142 )8 B FH5 Ti-MOFs. LASET Zn?' 1) MOF-5 Jy &}
FPEL, % MOF-5 32I7E TiCl;»3THF ) DMF %,
BT & T MOF-5(Zn/Ti). R4 Ti & HANE 2%,
SRTTIX S A FN S B 7 H A BT Ti-MOFs R H 244
2016 4FJH 75 A URRAA S A JE 1 — Tl B Jin 8 i 1 77 32 YD
RN AR AL, EHBIRNS TP S TR es
JBEF, FRHIRMAEMA TV BT ITE, AT
— RAIEIETER Ti-MOFs(E 4). FIHE =W &ES T
f) MIL-100(Sc) A1 PCN-333(Sc) & i i s Ak & & 1
MIL-100(Sc)-Ti (52.0%)#1 PCN-333(Sc)-Ti (85.9%). [
T EM AR, FIHE ZME&EE T MOF-74(Zn)
MOF-74(Mg) & W] LA SE L iy LA (K A0 e, G
FE3 3 (1) MOF-74(Zn)-Ti, Ti ] &5 EL =734 94.7%.

A\~

0,
iy _L‘
% \z i ;!;\' _’”_‘».
- 3
MIL-100(Sc)-Ti
PCN-333(Sc)-Ti

MIL-100(5c)
PCN-333(Sc)

MIL-100(Sc)-Ti(TTT)
PCN-333(Sc)-Ti(III)

Pt

a AL

’

R

MOF-74(Zn)
MOF-74(Mg)

MOF-74(Zn)-Ti(IIT)
MOE-74(Mg)-Ti(1II)

MOF-74(Zn)-Ti
MOE-74(Mg)-Ti

B4 MBI MOFs it Ti-MOFs i&5 HVMO 2575 & K

(a) MIL-100(Sc)f1 PCN-333(Sc) 5 Ti(lID & @ e, ARG ET T &R
1 AL [PCN-333(Sc)fl MIL-100(Sc) LA AR AMELE AR H]; (b)
MOF-74(Zn)f1 MOF-74(Mg) )3 #2210

Figure 4 Schematic illustration of the stepwise HVMO procedure for
the design of Ti-MOFs from the template MOFs

(a) MIL-100(Sc) and PCN-333(Sc) metal metathesis with Ti(III), followed by
metal node oxidation in the air (PCN-333(Sc) and MIL-100(Sc) have same
topology but different structures); (b) similar process for MOF-74(Zn) and
MOF-74(Mg). Reproduced with permission from ref. [58]. Copyright 2016
Royal Society of Chemistry

22 BTEA

B8 N2 F FH MOFs 4 £ B 7 a5 4 8 55
TEEETIABIEEE T 2016 4F Farha % 59% 1% )7
HBEYE T4 46N NU-1200 18] Zre #5755 5. Ti* X} Zre ¥
MBS, AT 8 SRR AN Zre 17 A R HI-OH/H,0
FIASRRSE . 2017 FEAZ R BIZH 00 % Th 4 Ti-oxo #EHE A
F| NU-1000 &)@ mi 2 0], B—A Zre FEIEN T 2.8+
0.3 /N4 @ Ti. Ti-oxo FA4HNTE P &8 T i 2 [RAE Rig
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AL R 5] RBP4 A T S AR S A . ARl
ZARAALE I Tit i NU-1000 4877 AU Fl ik
TR RAE S5), I HEH THE csq T
Zr-MOF (NU-1008). Ti*" )46 N #£3 NU-1012 S50
558 FEE KR AR, T A ) 4 8 P Ao e 8 2K 1 v, 4041 FL
TN B, (RGP, FE Tk, A A A
R S A K729 NU-1000 73 23(CT) LG5
A Ti*", NU-1012/CT 7ERT WG R, X a5 A % 24 [N
HABRIAKIERE. DL REMH, M THa %%
12 #EH1 UiO-MOFs, IKEL/ARIEHE UiO-MOFs (6, 8,
10 ZEH55) NERE T4 AR Ti-MOFs $2 4t 1 B4R [1)°F

&l62],

Zrgnode

NU-1000

B 5 R Ti U T Zre 15 0 BIFE R 2

VEEL, B3R 3TVZr I, BTt 25 K T RE IR A7 72

Figure 5 Proposed transformation route on Zrs node with different Ti
loading

Noted, when the loading is 3Ti/Zre, all proposed structures might exist at the
same time. Reproduced with permission from ref. [61]. Copyright 2022 Amer-
ican Chemical Society
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Figure 6 Proposed structures for Ti" ions supported on the nodes (A),
as the nodes (B), and on the struts (C) of UiO-66 (the ligands surrounding
these ions are unidentified and thus are omitted)

Reproduced with permission from ref. [63]. Copyright 2015 Royal Society of
Chemistry
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Ti functionalized
H-Ui0-66(2r/Ti)

H-Ui0-66(Zr/Ti)

B 7 Ti ShREILH H-UiO-66(Zt/Ti)hll 47 &

Figure 7 Schematic representation for the preparation of Ti functional-
ized H-UiO-66(Zr/Ti)

Reproduced with permission from ref. [65]. Copyright 2019 Royal Society of
Chemistry

2.4 FEiXEm

2005 4 Lin SFO01DL 5 IEZE My 45 44 X - PE G A4 B A
MF P MOF ABEfk, FIHF MR A& AR
Ti(O'Pr)y N, 35IE &% Lewis BRIEALTH. TR
FR AR 22 ) R SR B - MERRUVEFH, A 1/3 BT
WHERE e, REt, B A PR 2]
(A VEAL B, MBI A A 0 2 B A0 9 T 1 P I
R I H B v R TS PR R . AL, 2010 4%
BRI A P R AT 8 Rl
FIZEABL FLIE K/ NAS R A FLF P MOFs. Ti(O'Pr)s DR

Acta Chim. Sinica 2023, 81, 548—558

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

B 152 FIE Lewis BRIEALF, MALFES 2. &
FECORIE I B 5 05 B B R B A F VR EE. 55 4b,
R IR AR 36 P 30 7 AR A TRCFLIE RS,

B _E& Ti(OPr)s (&1L G A BT 1% Ti-MOFs 41,
2012 4 Kim 281D (= 2 B R TR ) 5 TR BEER (LV) A DY %
FEARERTE, SR IRMOF-16[H Zn(NOs),*6H,0 Al
14-(4-25: 2-7 ) KRG TR ARE . AR
KArFVUFHEAERTE MOFs Wi I9 BUR 221811, ez
i MOFs PN EBECIR M. &M Al A1 3% FH /N o T AR AR
Ti(OPr)s 1&1fi IRMOF-3, ik— DRkl J5 15 1) & & A1k
MIGRRIRL, FH T 2Ky (DBT) S AL T RTA i
LRYE R AW ELARTO. AL, A RVER IR AL RS 1 R4 31 1)
Ti-MOFs n] HE:H T3 UG ALFEALTY . Hy WFHU2
it % P A 315

2.5 FERERINIE T H

2020 4 Bravo-Sanabria £ U413 3 7L B 8 K B
Ui0-67 BUONBHA, SRS 72243 3] UiO-67-
bpydc*MoO,CL*Ti £ & #EHIE 8). MoOCl, [ 5] N it i
FEERTHFE BT R F%, TiY' S Zr* 3885 MoO,Cl 4K &
BAE TR, XFARCA RER NECALAY Tit s A )\
BEAL ) Ze* Fris B 25 AL R B 1031, S3 4k, Ti* i 51 Nk
AF TR MOFs =M, MoO-Cly AI{E AL IS
tty, B, UiO-67-bpyde*MoO,Clo-Ti B A HE i 1
(&R A LT
i in L %?mzumui«.mgél

Oal

~ C‘\\\W;D
J ]

3
Uio-67-bpyde

O, P
UiO-67-bpyde- MoO,Cly Ti

Bl 8 UiO-67-bpydc-MoO,Cl,-Ti & Bl 7 2 &

Figure 8  Schematic procedure representation of UiO-67-bpydc-
MoO,Cl,-Ti synthesis

Reproduced with permission from ref. [74]. Copyright 2020 Elsevier
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o
=
electron transfer
0, [Porph] Ti(IV) CH, & CO

B9 Tz A TIAAT O, KIMEE, Al Wtk Ti/Zr-MOF-
525 BT IS CO, ik JFd AR HLBE

Figure 9 Proposed mechanism of electron transfer and CO, photore-
duction processes within Ti/Zr-MOF-525 excited by visible-light illumi-
nation based on the observation of Ti(IIT) and O, generated in the process
Reproduced with permission from ref. [77]. Copyright 2020 Wiley.
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Figure 10 Schematic illustration for constructing UZT/CFMX hetero-
structure

Reproduced with permission from ref. [82]. Copyright 2022 Wiley
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Figure 11 Schematic diagram of photocatalytic reduction of U(VI) over
defect-engineered Zr-MOFs

Reproduced with permission from ref. [78]. Copyright 2022 Elsevier

Acta Chim. Sinica 2023, 81, 548—558



F F R

nes
Al
BF

3.1.5 ARBIAREERE

CONNHy), fEN—MIBHERIKEESRERTF,
=t Bl P AN A ) AR A 3 ™ IR B . 2020 4
Ghaedi %584 & 7 — R AL =0 n 43 85 0] ILG AL
#| BiOI/BiFeOs/Ui0-66(Zr/Ti)-MOF. @it 241tk 1
635, . pH. A SR FEEAKIXN 0.12 goL™!, 600
mLemin !, 7, 136 min 1 60 mg*L ' i}, X JRZEEAIHBR
A% 84%. BiOI 1 BiFeO; 1= 5 73 H/E MOFs K [fl, A
HEFH -SSR R R R R, SR FE
RORBER, ZREH R O EEM B IS, Wit T
UiO-66(Z1/Ti)-NFs-Fe;0,@WO385. #%-52IR Fe;0:@WOs
MIBETH R T ARG T, X 0T R TR R R
BT EERxEE. LA, UIO-66(Zr/T)dK F1E A
fen LR AR R R FE It AT 2 7 B E . 7R fE
T, SR ZR B Rk 90% A T,

32 RiENEBE

2015 4F Smith ZEBIL) PIM-1 B-& 713 Ti,UiO-66
(x N T A8 RBO)DOK PR I 7 1%, (645 5 & T
CO/Ny EFEIERE R KIETE. Tit 1SS e, 4/ T HELE ()
FUBR, RSF/eg7 B/, X6 CO, I B & Rl ). 3
o, PIM-1 TisUiO-66 X} CO, B ZEME 2RI, 5 RIEH)
PIM-1 (13500 Barrer)[5 1 UiO-66 (5340 Barrer)ii & 3 Jifi
JEAR EL A Ty 274%H 153%, kHEE#E T CO/N,
Robeson EFR. JGEEHT A KIN, ik 5 R &%) 2 6]
(1 AH TELAE FH 5 B 5 1 o AR (1) 22 A0 RN ) 2 PE RIS,

52 ANF K52, Keskin Z51813% $ IR-MOFs
ZnO-MOFs %A~ 54 [ 4:J&(Cd, Co, Cr, Cu, Mn, Ni,
Ti, 1 V)& #e, i BERAIR T 32 4 M-MOFs ]
CO/H, Fl COo/CH4 4 B 1 RE. MR TR IRTF 437K
PR, A2 Cr. V. Ni 8¢ Ti &8 MOFs H ¥ =11
CO, WPt RE . TISEIRIE LU, H5r 4J PH & 728 4]
RE 2B 5 11 A S5 A AN AL, FELAS M-MOFs S 44
WS Bt BS T /0. R I AL R COo/Ha Al COo/CH,
SrEMELEA — 2R SR X
33 &sRETESE

5T MOFs BEXTA RN A 48 B 7 1S @ 51k,
PSM #H [ Ti-MOFs 0] LV T &8 5 1 ik H s
£, 2020 F Xu ZEWE B2 5640 T R A H LA R E
@A HE, TiCls 5 UiO-66-NH, 49K Fioki i i) Zrt " 28 #
AT UiO-66(Zr/Ti)-NH,. 224 a5 gk Bk Zo/Ti tb
9:4, TPY/Ti*'IL 6 © 5. BJEH UiO-66(Zr/Ti)-NH, 44K
SRR AN GRS A AR TEN) (B 12), Tid B F I
A, 43 TFN-(Zr/Ti) =2 A W2 A 8w 10—t FH i
B TANBHES k. MERE R UT I YK R A A
B, Pratmea+ A Privmer RIERENE Y 13.44 F111.38, 4371
FEmkik CSO Y 3.8 51 5.1 f%. X %tF-7E M7k
438 Na™ F1 Li B K Re.

Acta Chim. Sinica 2023, 81, 548—558

© 2023 Shanghai Institute of Organic Chemistry, Chinese Academy of Sciences

TMC-UiO-66(21)-NH,

cccccc

“wh X
uh X

HeAN
a =
o o w0
" o o 2
HaN g N -
2Cl, oPel H S
. S 5= 5 E— y
o
ol NH;  DMF80C nHexane i 2
- = N -
Ll m
2-NH,-BDC Ui0-66(2r)-NH, $
NNZ
H
UI0-66(Z0)-NH,

aaaaa

B 12 (a) & M Ui0-66(Zr)-NH, 1342k = I i & (TMC) I /% 1k
UiO-66(Zr)-NH, 4K UL K] 2 S5 B (b) LA <5 J& B HLHEZE (MOFs) Al
TMC(UiO-66(Zr)-NH,) i, @i He il % TFN 7R &

Figure 12 (a) Reaction sequence for the synthesis of UiO-66(Zr)-NH,
and trimesoyl chloride (TMC)-functionalized UiO-66(Zr)-NH, nanoparti-
cles and (b) schematic diagram for the fabrication of TFN membranes via
the covalent bonding between metal organic frameworks (MOFs) using
TMC (UiO-66(Zr)-NH, as an example of MOF)

Reproduced with permission from ref. [89]. Copyright 2020 Elsevier
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