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% MEXR MEAEGGBAERENERLAR, FLEE, BR. ARG TR B ST 0%
B AR A3 Y. 4 & A IAE 42 41 #H(metal-organic frameworks, MOFs) il T2 4 s f . £, hat Z A, Al
BEE. LXARASBRABANEFRANBTTEIM A BREEA) MO BLH M. AR A E S 4,
SR TMOFsH THAMBEFRAMAr BN ERFAXRIER, FENRTREBMN. /6. HREL. 2BTAEX
MOFs % Mt P ik B9 %78, LLE 7EMOFsAT BHAE 4T & B0 B 7R B B P B9 A2 % & %5, 81 7 B 9IMOFs Al T4 %

P& TR M B AR PR, A RKR AR R T m#AT T RE.

Kkl 2B ANER, MAME T, R 28, AHBRE, Rk R

AR, B FREE TS YL ) H ™ DL R
fA JE H 25 0 RE TR T oK 5 Y TR A AN R R fE
B, AL I 2 . HEShREIRSS MR L B
WORIR E T S v RRE R R ny bt Z i TR 5t
T, #ZREH T H SRR AEE S, TR E R R )
SR A (0 SRR BE R TT R B R TT
WL IRBIG IR e Z JRE S AL B A% BRRHLE B2 3E Fh I3k
—IRGERIRBE, MHRLe OV HEAR IS, 7E 2448 KO Al
PRI RN IVERT T 7= e K = kL. = ok 22
AL 96% AR 1% H B ER . 2I3% 2448 =
PIFI210.1%~0.2% ) BB 47T £ (> 'Np. P Am.
em. Mem) EE, Sk RBRE I IR %
R0.6%. A T U/ PE IR B B Ak B AR R DL A R
PR BT IER A, T B I e = R AT b B, DASE
IAZARAL R G, FEA R 2 B8 Ak 53 29)

JEORHE.

T3 S S A E A R P A 3R 1 K T T
HZRET A AW & 58 36 10 7y B R, A4 2%
T AEHL. 258, WCRMAE. TEIXSsr BT, W A
BIE R — MBS o BEHOR,  HARAER . A
AP WA R BB RERE RS DL al) iz
FERN . EAT, T s R W B R A R 45 TT AL
MEE T Y. SRR, BRI A
ALEESE) . ARGV 4R TR,
BRIEFDRIGR R . LB, BROIKAT . Ak BT
SV S Z LB AR LM A MRS AR &R A
HLHEZE (metal-organic frameworks, MOFs)#1 kL. Z LA
PLEAYEDT. Hok, &8 A HUESHRIE S —FhHT
AU Z AL KATRE, RGP AT TP AE
T3 B HAT VAR A N TS
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MOFskA R}, 485, R 48 7 SR Pl
PRILFEI R ) — 2 Z2 AL SRS H LT b 2 ALt
B, MOFs [l 325 AL R K N BB ARG 4k
MOFs A @ B Lh A, T DA i 8 el 22 S s S 22
HKEWR 2 [RIZ54; KA PUFECRLIA, SFEMOFs
BA ML R A A R TR, b &8s 1A%
AN ECAAR I AT AP, [TMOFsHRHELA 45 ZFE
PEFIATETE. IE RS TF UL F XSt 5, MOFs#i) 72
A RS T Y AN <5 =T - SRR 1 /) E
B BeR s SR Wy st A A,
AEK, MOFsHHEHT IR BB A 22 5 5 | A4y 55 4
3, DU E A4S0 2 i kTR 20134, [
bR B gl K2 RSO IR 2 2 1 B T MOFs
RO S BB R A PREXTUVD EAT
SR BC L 25 A VR BRI A1 5] AUIO-68F 229, HIT
IR BAR LK R EU(V). BFFE R, FER K K
R K B, 2R UV R BRI 100%.  Bd
TERSE RO RRE (UNpH 2.5) T, HXTU(VI) A4 AT B4
SRIEGIR217 mg/g. VAR, BFFE A G i XF A [a] (1)
MOFsHtH I T AR B DI RE A1, LA X AN [ i
PEAZ R W B TR, RIS T — K5I AI o
HER. WEHAT, CAUIEE BEMOFSTE U A% E )
BF43 5 7 TG B RIS SR AT T iR . IR kR
B REAN S T MOFsFICOF s 785l 87 FH v frg B
FEHER, ERERNREA Y MG T 2R UK AR
MOFsHHREHE MK S8 77 T 1 R i ss k. SRim,
FKMOFSTE U A% R 5015 b I 38 2R v R
CERMRGE. ASCHEMA BRI E R K, SRRk
MOFs#AEF 80l 27 BH 25 IR B0 o b o ik e, B 7
TRATZEHRRZ MOF I B RE 11 SCsE N 2., $8 /R D) RE3E
AL PG DIRESE A B 4 Jm 1 S X MOF s [T 22
BT SR, B, T OHRENE T/ER%
M HTMOF s A0 40 22 [ 125 1 W B A7 174 3 2 [ A
FEXF AR A AT TAESE TR,

1 DhEEPEIEAIXMOF s FHH] £ 2511155 i

TEMOFSHEZR [ 5| A [A] i 2 Jk P (T i i 5
A AEME NG HEA] . G IR )R MOFsPERE &
XTMOFs K HEM I e A RA0T 12— THREREMTAYTIA
AR AGEMOFs A BHI 2R AR, TS 35 MOFs
TEARA P AORRE M, 30 AT LA Bl Ay s S B 0 2 1 2
PEEE 22 (T PR B LR SR TR B PERE. —JBCi 5, X

MOFs#HEHEAT DI REAE I TR FH LA R 3R vk —/2&
it FH 2 A7 Dy RS AT A WILIC 1A 1 8 2ok 7K /s 7R IR
AN REAEMOFs™ % — A HIE A MOFsA HLELA
BRI AT 5 1 A T A I REFEMOFS
I AT 2 AEMOFs & & Hol b ECA 3R 43 (oK
O3T), VABRER 4 rh L AR H R 437 £ B0 e )
FHUCBCALA S T I REAIE M. JAFk, BFFE A DR
ARV 72 BH 28 - 5 AT R S U A D RE R 1A 5 | A %)
MOFSHEZE |, LAk 3% MOFs %] 2 BH B 7 1 e Ptk
W B e

MW R e HA R STRI6dEIE, SN
R R TR BA RS EAT), ISR R
ST 2R PHES PRI IE . DLZe 428 I Ui0-66
AMUEA RAFrkgaoetE, n e BHA A fLiE
SERFIAER LRI AR, AR POK 2 IR 22 5 5110
WM. BT, AL RS T RSB
UiO-66XTU(VD)W [t 7325, 7EpH 5.5H), UiO-6671
UiO-66-NH, X U (V)Y 25 & 43 5 24 109.9F1
114.9 mg/g. ZEREW], ZHRMTIATFR D ZTR SR
FIW R 7S, ATREAEELL T = R 1ok, P aRT
FETERZZ IR, S BO7 TR IS PEAR T BRI R i 1%
Py HR, Sl d B AR 4T MG % (Fourier transform
infrared spectroscopy, FTIR)KI T LI i}, UiO-66-NH,7E
~1400 cm™ ARG & A2 00y, IR L 5 4 i 2 (] ]
R T IN G, fi)a, SRS I ARRIR T AR L
FMFRRFLAARTR, ASET IR B RE R s e, I Hsigz
TUNVDHZEE R Y BOR S, 2K T SO - s ).
N LI REAEMOF AW I PERE, AR i
LA AN 43 O AR R R D REAAE M ) 45 5 67 A5,
FSA T P 3 ) HE/EMOFs: MIL-101-DETA(DETA
K = ) FIMIL-101-ED(ED N 2. ). Hir, 5]
AR RS g i e — St 422 5 B MO F s 14 JC A, AN T
g, H—imHTPOKIERP UV, BT
PRI 7 i A e S 1) 22 6 MR L R i T = 2 1
FHR, MR AR UV FHERE. pH 555514
N, MIL-101-DETAFIMIL-101-EDXFU(VI) A4 W Ff-t 43
2001350 mg/g. AR, X T &I HIEHE MRS
I ERIMIL-101-NH,, & BA mEECRAIR LR
A, (HIER AU N0 me/e. MR ATZE R ILLE &
IR TRIS R R B BE (0 52, R X 2R i
WSS 245 4 1% (extended X-ray absorption fine structure,
EXAFS)X3Fp A4 8 Be 7 X HEA T 98 . 45 SRR W,
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MIL-101-DETAFIMIL-101-EDEA JL-F-HH[F] A §E T 45
A (EH AR (Fourier transform, FT)IEMIE ESHL,
VLR HAT AR R e B3, TIMIL-101-NH, 762 A
IFTIES FaR i E A 225, U0 H EA AR IR Ay
K. 2R T BB AN [ 23 5 A
BEEHLAE. Kumariffizl Y g pas sl 4 17—
I EEAEMOF M BH(CAU-1), HIFThAV)HE 5%
Br. A BEEA RAFHPTRRIEERE, 751 MGy My
TR A RFE L. pH SRR, X Th(IV) A KR B
FRIRF404 mg/g. T HE R T UEA P o
B BN Z kil 2 T W 5E4s MIL-101, #E—54 —

— {0 A S D e AEMIL-101. A5 £, 7EpH 8
IF, AR 25 A 3601 me/g, £ 8 T K 4.
W BFAILERABE ARG, 20 B3 & 1 —C=NHI-NH,
B, A EA B R, MO E R
20 PO 1 R S AR Crds B 57 5, 4R 2 0 1
i (tetracthylenepentamine, TEPA), #43 T — &5 HE
IIREfEMOFsHR]. B TEPATI A BN, #RHh 4
B S, XUVDRYREH Rt bz $E . o,
LG RS IMIL-101-TEPA  60% ELAT 5 1 g fi 14
RE, MRS FE 153350 mg/g.

BRI —FE A E R, M RHETFREAR
UFRSERIRE T, 20y — BT 5000 B0 2 PH B W o S AT
AL TR % T — R 53 T UI0-66 YR FLAT W)
(Ui0-66s: Ui0-66-COOHANUIO-66-(COOH),), K77 55
45 T ARIEBIE (1) A8 A X Th(IV) W B s i (11 1).
ZEREH], 3FIMOFsXTTh(IV) Y I B 25 5 22 B0 0 T it
J¥: Ui0-66-(COOH),>Ui0-66-COOH>Ui0-66, 537%H
MOFsALERAFRANGF 1F A0 5, UEIR LR 5| A BAR
REAR T ALY L SR T AR AL AR AR, (HR B4 T X
Th(IV) W BPERE, I W7 i 5 R R8s 2 h] 4
IEER. EXAFSHIFTIRINE S5 KW, UiO-66i# 1t
DUTE AR S B E 454 Th(IV),  TiUI0-66-COOHAI
Ui0-66-(COOH), M| 2 i3 FLiE N B2 35 Th(IV) Z [H]
PIECAVER. 25, SOR AR R A B U (VI FIEu(TID)
HEAFWE RS0 G55, 7EpH 44445 F, UiO-66-
(COOH), X U(VI)HIEu(ILT) ft W Bk 75 543 51 A 150 A0
80 mg/g. FRILINAEALMOFsXI Th(IV). U(VI)HIEu(III)
=g JE W AR A AR ], {HHXTU(VI) FTEu
(DA TEEE, NOs™ = AE AP 25 —+iF AMOFshy
fLiE. it ERITRIELTIRE L UIO-66 M4 BHTE L PR
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Bl 1 UiO-663 R HEATA M s N B Th(IV) R B A
Figure 1 Schematic diagram of selective adsorption of Th(IV) by
UiO-66 carboxyl derivatives””

N AT AE,  BRUI0-66-(COOH), 1 A3 ek k) itk
TS, 45K, B AR 100 mLyE A i
FUVDEI SN me/L, IEWZ 3R A sh 500 8
RORW . TEAD W OEER b, TR A6 0 AT L 45
98 % 114 % B 24K F19 0% I WE M 3% %, HIEBHU10-66-
(COOH), LA vl 1A FI . i TAEHUiI0-66-
(COOH), 7 SEBRF W 22 BRI R A% AR AL T 52 Bk
FSEI . YEEE R T T R PR R A R
W, KRR BRI ) 5 | A B LAUIO-6641T A5 11 5 R 5
FURERIMOFM B, G R T — B EREMOF A .
BT E S R sk s T, A e e i A
PRERC A, e AR )R i Sl 2 U— O B B DU A3 A
3, BRI 5 Al ok 2 - Al e SABC L. pH 6554,
EIEMOF M EHMUU, )3 U (V) ) fi KR RITIE B 25 ik
$475 mg/g, HAERIRMEK P XTUVI) AT R 8L A
18.38M. TR Ao TLAF A2 i it I 4 A i
il e T PR [RDRAR R LD REALMOFs#A K} i T
AANRIRLAR, PIABTRL I BT s TR 2251, /IVRiAs
Y UI0-66-(COOH),-1807E 1 minpy R a] S5 2 P-4, 1 K
HRiAL A UI0-66-(COOH),-10007E 180 minA HE ik ] -1
S PRLAR RSP B (8] 77 AR 52 ), {H A 52 e Wi
MivERE, PRI I L BRAIHEIT100%. A=A Nl P i
SLIGEE R, UiO-66-(COOH),-1 80K B I i v
(Rt o IRRARR 1 55.4%H136.5%.  JE R KX FE
P2 N S A A A T — BRI RE L MOF
MR FUVDR 25 KBk, PIMRILIE A i ok
BRI E RN, HHSUVDEARENAER,
R AL A 25 15 145 3314 mg/g.
BRI 8 W E e 2 —, BB ER



FEPE, ELXHH 2R BB A B SR . AR
FEAR L R T — B R (PA) P REALMOF H T4l ik
BTRAR. th TPARAG SRR, Al G I REIR R A,
PCN-222-PAXFU(VI) YW 75 52 35 511401.6 mg/g, 1T
FIRARPCN-222 (1) W i 75 5 (87 mg/g).  1E— 25 X W Fft
MLERFITIRSY, S553RM, BERR LM 5 UV EA 5 A
HAEM, BAAPARTLAZEA3AMEE. KE Ak SR
FIZH S Ao PR R P A ARSI, R T A
W P=0%5 &7 s T iEfLMOF s 4 BH(MOF-808-PO I
NU-1000-PO). 7E = RIFEE(2 mol/L HNOs)H', MOF-
808-POHINU-1000-POXTU(VI) 4 Mz Bt 75 543 511 A1 5011
75 mg/g. PUAL Tl KA I AR I K it
T 5 = Y R RR B BEMOF (UPF-105), i T34 v b
Pk 5 B W I RT3 AEpH 4,515, iZ AP RERT UV 2=
BRFRIT100%, FZIE K FAR S A S ER 10 R
FEA.

T 2 ey 5 AT R0 [t A g i S0 7 R M i AU 7,
s - A RE G ER, & Tk a. WS IR
TR A A P R T — (9 Bt i i 16 i
PCN-222 ] Filg /K $24h. 7E Ll KIRR T, BB
U(VD I ZBRRLFI87%, SMEH G LB R RESEH;
1185.4%. KA AL i B R R A F
AR FAMIL-101 b, A BT — 1 BE R 5 & 6 MIL-
101, EASB IR g BRI, 2R B 28 e T
500 mg/g, SUTEING, VIREAREFA50 mg/gitI i B 25 .
BERUEE KRR T, HXTUVDRHSERIEFI96%, T
THABSE BT M I P g T 181
FAR 5 T A W5 3 A1 ) CeBDC(CeBDC-AO). 3
Foft B4 L i W B 25 B 433 723 mg/g(CeBDC-AO)
>600 mg/g(CeBDC-NH,)>450 mg/g(CeBDC). FiR%EH
T, ThRRLIEMREETE T APR I SRR, JF BT
AL, WG A UV EA BRI G Re ). el
PR AR R, BRI G 1816 1) CeBDC L & B Fe AL Y
VEPRpE, WG 2K X F13.2x10° mL/g.

2 REEAXTMOF s £ 25 1550

BREEA S T T T R Bk SRS, R B EIA
T ARG R ST R R R 17 2. 4
JEATHLRESR B R b S AT PR Y e B i A
SR ABA . ERG, A MO sk R i E
T KA LR BT ISk A5 i w45 7
FMOFs L i FP A MITA R 577, e B2 5 71

SFTIEIFAS I SN A7, BRI 45 SR B i sk
JEE R AT 70 0 2500 SR 1) A EMOF sy 5 1) B 3y, e
R R T AR SRR Z5 A rh B i AR . S5 1B
925 U] 2 308 5 R 221 ok vl 79 il B i AR S W 5 0,
BB AR R4 I FIMOFSHESE fh . A LT R IHMB I Y
7%, MOFsilfa AL BRAE 3 I R} bt AR FLAA R
()[R B 28 T O 2 TGP s, X A A R R B ) ke 3
HA—E M.

201845, AR IR E MR . B IRIERIUIO-
66 R B ARE, 3 A AR A R 11 B /R R IR A U O-
66T HE T EREARREE, A B T HA AN SE EE I ULO-
66-XDI BN DFR/R IR HRCIA W EE /R [, D=5,
10, 15, 20). ZEH 58, UiO-66-XDHEA 5UI0-665E4
AR NS AE, LR 2R P R R B 38 Jin, MOF 3R
(R ARG N, DE 15 R L 2 AR FLB AR R A
RN, FESHLK LR R, T HA AT RIS
THEBFLIE LS, Ui0-66-XDXTU(VI) M F 75 5k
WA BRE AL UIO-66 1 P BRI, W BAET A st [ 4
360 min KIEFEILEA £ 10 min, #75% HUI0-66-XD
XTUVI B BE A1 10 S35 42 T, Ak, BFoE s & 31, Uio-
66 B RE 1 1A 4 15 5 B B v S IE AR O, L Hp e i vk
FEH27%IUI0-66 XUV B I 25 ok, ik %)
350 mg/g. JR PR FEEREFERGIA—Ir T S TR
MIFLBRRAFLIE RS, FIFUVDIEEL P aL, 5—
D SO R R EFILIE R, FITFUVDIER R
M54, X —HEWITS 2] TSI A SR (K2). 20 F3h
JIEFEANFR, U(VITEUIO-66HESE P 4 B fit d I E ke
FaTEOL T I931.1 keal/mol F &R BEE M T 1917.4
keal/mol, U(VI)ZEMZF I 8T h 22 5 B 8. 1%
TAE N EE T MOFs A 1 28 55— [ AH W B 7] 7y il £
PRAE TR, FRE, LAUIO-66 MM, My /RIE TR
= TR A B SR T — R 2 AL
MOF# BHHP-UI0-66), LAIFKFF I K H e BRI £
(W BTG PR A BRI, MR AN 3 3 T
MOFXFU(VD W BRE Ty, 17 ELImER T W i %2, FEm
PEZAET, T UI0-66, HP-UiO-66%FU(VI)HY M i 25
RIS 1217 mg/g, HAE2 minB ]k 20 ff-F-5. dF—
AR LR THR S, G5 AR, W EE
BUEM BRI Ze- 08 5 UV TRLA. ARt Ty
R R IR 2 i 5 R A 0 A R AR = iR
B EL, A R T S L MOF-808(M808-1F1M808-4).
EIRRW, FEE R R S R, REAZoik e
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Bl 2 BREEIEUIO-66 X U(VIBBR A IR, (a) GHIERS T 00T/ A SE O 92 2 2B MIARTEL. (b) H8 1 (111177 1) B 25 - ERL
Figure 2 A theoretical model of defective UiO-66 adsorption of U(VI)W]. (a) The model of a 2x2x2 supercell with the uranyl ion located at the center
of the octahedral cage. (b) The unit cell that contains the uranyl ion pointing to the [111] direction

TR L7088 2] 1.83. FERNINPRIE KA R
T, MB808-4X Al (14 fff 25 £ 18 51 5.83 mg/g, AHLAY
10135,

3 DREEL A XTMOF W FH thl £ 2511455

15 T 04 IMOFsil # 0 i IR SO AR, Xof S &2
I T 5 R ME; I HMOFsHI B A4S, R4S E
M FAREREAAE. HUEMOFsH RS 12 2Z Ab,
RN G & TMOFsIEE G408 M TR —40k,
BEMBSEAL AU IEYERE, AR L
PEREFIEE ) MR AT BL. MRV TR K2Rk e it
R ORI R R B RS, BRI SRR (GO-
COOH)5PCN-222: 3 Fit v A T2H%%, il 4 T PCN-
222/GO-COOHE & #1kL. fEpH 4BT, iZM Rk HAT Ak
W R BE, W BR 25 R ik F)426 mg/g,  HEPCN-222F1GO-
COOH#EE 132.7%F1106.3%. TR HA4E RN
ErR R IL AR, AT VA R S R
H L 2F 4 25 (CMC) S HKUST-15 4, 4 T — 251
IR E AP RNEIS). SLiss kM, MEE S
MR CMCE BRI, AR RS ISR, 3
FEARMAEHKUST-11 s ERU . ok, CMCE A&
TEHKUST-12 1 A 7] 3 6 5 Bl HK @ CMC 1) L & 1T
BURFLIARRE N, XT 4R B R e HEEA TITAN, 45258
FH, HKUST-15 s34 B T mar Rl g se b, 4
HKUST-175 2 I\ 20%38 I £80%K, & A+ RH1) 4 i
JEM205°CHE R #]279°C. (HHKUST-1AAEZEFAFI T
MRHE KR P R E T, 7840 minZE 4y, HKUST-14
BT i, (H2ER G ER80%(wt) HK@CMCHI
50%(wt) HK@CMC/3I7E240F1720 minf/ifE {1745
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SEAEbE. XS IR, EA ARG T S AR e M,
AR TR X R P 70 5 5 LBk,
TEpH 4.5, K& 2 G MR HKUST-1 5 A 20%35 fin
F80%, XFU(VI)M M2 186 mg/ g i F
550 mg/g. WCMMALIEZR], BAMBXTUVD AT
BF, EEECMC ERRIRIRXTUVDI#E TR, MrE
TR S0 S 3, HKUST-1 EAY&E IR 5 UV
FTBLA.

AL P T A A TR TE AR B
JR AL A UI0-66-NH,, 45 7 BA BUZE5HHIMOFA
AR FERESZER T, 2 mmAYSUZ S5 Y MOF(CPMP)
FEXFUVI) B B 2515 55,81 me/g. ZRAEH TR0
o 2 L SR e B O 45 T AR G
Wi KA1 (HAP) BRI ZIF-6 758 G4 8L, T /KA b
U(VDI 2. 7EpH 5, HAP/ZIF-67X%FU(VI)F4 I fh 75
ik F453.1 mg/g, 43RG HAPFIZIF-67/1955.1F1
78.671i5. WEMPERER R S FEIH N TE MBS H
FEMPO, . Co-OH. Ca-OH. C=NJ-NHILH.
Volkringerift 41 > | FIAH R 19 & B 7 12K U10-66/
Ui0-66-NH, 5 & TR FI R M 25 22T 4 1, FHF il %
AL ACH). IR A5 R, ZIEMOFRY AR = T
YT YER T 255, Ui0-66/CHIUIO-66-NH,/CHY T
M2 IR B 3 15.3H115.8 mg/g.  FSIM R xR
PHI2E S 1 B EE U F S MOF-80845 A £ P(AM-co-
AA)/CS/KEEE, TR UNVDIERIC BFFEERM,
BAEMBHOPSR LS T3 kPa, HIWHH SRR
35%, I HABHERIRGE K IR0 hi5R4RF7.45091%
kL. REERERY, A MREA SR 12 # R
AP, fEpH 3~1051F F, P(AM-co-AA)/CS,y,/
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Figure 3 Synthetic schematic diagram of the HK@CMC composites and its derivative filmt!

MOF-808 1 W i HE 1 =5 T"P(AM-co-AA)/CS,y,, pH 5
I A 25 A 5 160 mg/g. ELSEHEKIAR TR, EE5H
BEXTUVDIY 75 15 506.2 mg/g. T~ HIR2ENVER
A PO R TR Th NS, % T X BETh-
MOF/Tb-AGHEER. WS90 3R], ZARHI W R 25
K F549 mg/g, P TIRIATb-AGHITb-MOF. 3 Hi%
MEXTUV) BB 8B m e R, KRR
1.2x107° mg/L. #E—HHFFERM, ZHRRTUVD I
A AL AR 3D 5T (1) UVD S ECARH BN 5
FZEAARALAER:; (2) UVDSTb-AGHEE Y
~COOH. ~OHILH Z [M]JE s B fvi 4 e 2 (3) U(VI)
5 Tb-AGH T KA B T35k,

4 SN RATMOF s B 2 25110550

S5k E, MOFsh R B KA s 2 mT T
Pk, BRI B, AT Aol —Fh 4 B il e A A L A
BT AR SMOFsHRE  [HItk, A4 RS SR w4
SZIMOF s Y W B e — MBS DG T A ]2 20204F,
AT R T — RIS SN AT, R
s 42 )8 B FLn(Ln=Sm, Eu, Gd, Tb, Dy, Er) 5By
RRECAR I T — R8N [ L 4 8 A PUHESE (rare
earth MOFs, RE-MOFs). XHI£k e fifiiii#0], RE-
MOFs 45 #) Xy (Me,NH,),[Lny(HBPTC),(BPTC)-
(H,0),]F1Y-MOF(Me,NH,),[Y;(HBPTC),(BPTC)-
(DMF),]-(H,0),. R4 AR i lc AR A [7] (Ln-MOFs
H,0, Y-MOFADMF), {HfiARE-MOF /2 =4kt &
2R, BA LM r S, WEA Db

— B (2911 Ax13 A)f &y =Z4E T B 128,
REMEZS N W e FH B TR R B AR, N T 5%
iz Bk F B = AR SR TT B A 7K TR LA [ Y
Uk, SEMTGSR T AR K AR E ME. FR LR B 512
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With the rise and development of nuclear energy in China in recent years, how to dispose spent fuel has become an urgent
problem, so it has become increasingly urgent to develop simple, efficient and applicable sorption materials for actinide
cation separation. Metal-organic frameworks (MOFs) are considered to have broad application prospects in the field of
actinide cation separation due to their unique properties such as easy synthesis, controllable structure, easy function
adjustment, high porosity and large specific surface area. Due to the limitation of the structure of the original metal organic
framework materials, the selectivity, stability and adsorption properties are limited. In recent years, researchers have
improved the activity and stability of the original MOFs by different modifications, so that they are more suitable for
adsorption and separation of actinide cations. In this paper, the latest research progress of MOFs for actinide cation
separation is reviewed from the point of view of material design. We divide the material modification method into four
parts: (1) Surface modification. Functional MOF materials were constructed by introducing functional groups, such as
amino group, carboxyl group, phosphonate group and amidoxime group, in order to improve the dispersion of MOF
materials in water system based on the hydrophilic/hydrophobic properties of the functional groups themselves. Moreover,
the chelation of functional groups to uranyl ions provides more active coordination sites for MOF skeleton and further
improves the adsorption performance of MOF. (2) Defect treatment. The use of defect engineering not only improves the
adsorption performance of MOFs but also maintains the original stability of the material. By introducing different
regulators in the synthesis process, ligand defects are constructed in the MOFs, and the absence of linkers exposes the Zr-O
active site to adsorb uranyl ions. In addition, by adjusting the amount of regulator added, the MOF materials with different
defective amounts can be obtained. (3) Functional composite. Compounding MOFs with other materials, on the one hand,
improves the characteristics of powder materials that are not easy to be processed later; on the other hand, combines with
the advantages of the two materials to obtain more outstanding physical and chemical properties and broader application
prospects. (4) Metal nodes. Based on the designability of MOF materials, the same ligand was selected to prepare MOF
materials with the same topological structure by replacing different metal nodes. Because of the difference in the radius of
metal ions, different MOF nodes have different adsorption mechanisms for actinide cations, resulting in differences in
adsorption properties. Overall, the key factors affecting the adsorption capacity of MOFs were explored through detailed
analysis of the topological structure, adsorption performance and adsorption mechanism of the materials. At the end of this
paper, the existing problems in the application of MOFs in the separation of actinide cations were proposed. Specially, three
aspects were included. Firstly, due to the structural properties of MOF materials themselves, they cannot maintain the
stability of the material in some specific environment; Secondly, there are many competing ions in the real system, and the
MOF materials reported so far are not able to realize the specific recognition of actinide cations. Finally, at present, the
adsorption mechanism of actinide cations by MOF is mostly determined by some auxiliary means. More direct and
advanced methods are needed to characterize the “real” adsorption mechanism.
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