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Figure S1 Energy-dispersive X-ray spectroscopy of 1-Ln.
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Figure S2 The asymmetric unit of 1-Y.



Figure S3 The simplified representation of two types of heterometallic coordination cages with
different sizes.

Figure S4 The 3-D 3, 4, 4-connected topology of 1-Y.
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Figure S5 The IR spectra of compounds 1-Ln.
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Figure S6 Electrospray-ionization mass spectrometry (ESI-MS) of 1-Ln
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Figure S7 The simulated and temperature dependent PXRD patterns of 1-Ln from room

temperature to 340 °C.
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Figure S8 TGA curves of 1-Ln.
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Figure S9 The pore size distributions of 1-Ln.
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Figure S10 The excitation spectra of 1-Tb and 1-Eu at room temperature.
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Figure S11 (a) UV/Vis spectra of K,Cr,07 aqueous solution during anion exchange with 1-Y. (b)
The adsorption rate of 1-Y. Inset: The photographs show the color of the K,Cr,07 solution before

(left) and after (right) ion-exchange for 48 h.



Table S1: Summary of reported heterometallic cluster organic frameworks based on lanthanide

clusters and cuprous-halide clusters.

Hina = isonicotinic acid

Formula of compounds Ligand Structural Feature Ref.
L X . two types of heterometallic .
[Lny(H,0)5]5(Cuyly)(pde)s][NO;]4esolvent (Ln =Y, Tb, Eu) Hpdc = 3,5-pyridinedicarboxylic acid . This work
coordination cages frameworks
[Ln;Cuy(p-X)(hma)(ina)s(H;0),]»-2nH,0
(Ln=La,Nd, X=ClL,X=Br,X=]) Hina =isonicotinic acid .
X A . . 3D pillared-layer frameworks Sl
[Ln;Cuy 515 5(13-OH)(hma)(ina)s(H,0)],*nH,O (Ln = Pr, Nd) H;hma =hemimellitic acid
[LnCuy s(hma)(ina)(H,0)],*nH,O (Ln = La, Ce, Pr)
LagCu;CIL 5(0x);(OH), 8H,0 LagCu,X;L15(0x)3(OH), H;0 (X = Br/l) HL=4-(3-pyridyl)benzoic acid, ox = oxalate wheel cluster frameworks S2
[Lng(p3-0)2(IN)1s[Cug(pa-Da(po-D)s H;O . sandwich cluster frameworks
HIN =isonicotinic acid 83
(Ln=Y ,Nd, Dy, Gd, Sm, Eu, Tb)
[Lag(p3-OH)z(0x)sL12Cuy (p3-X)e(12-X)3]- 8H,0 (X=Br/Cl); .
o o sandwich cluster frameworks
[Lny(OAc);(H,0)4Lo][Cu(ps-D)]@[Cuyo(ps-D)(pa-Ds(ps-1)5]- 7TH,O HL = 4-pyridin-4-ylbenzonic acid sS4
(Ln=Pr/Nd/Sm/Eu)
Eug(OH),CuylL5(0x); H,O-ClOy; HL=4-pyridin-4-ylbenzonic acid ox=oxalate .
sandwiched cluster frameworks S5
EusCusl;L15(0OACc)(H,0), 2H,0 OAc=acetate
Hna = nicotinic acid .
Ln,Cu,I,(OH),(pca)y(na), (Ln =Y, Er, Yb) . L heterometallic frameworks S6
Hpca = 2-pyrazinecarboxylic acid
HIN =isonicotinic acid i
[NaLn,Cugls(IN)s(0x)(H,0)4]-H,O (Ln = La, Eu, Gd , Tb) 3D pillared-layer frameworks S7
ox= oxalate
[Gdale(CUmIs)(Hzo)m]'2C104'4H20 5
Ox = oxalate, .
[Lay(Ox),Lg(Cusls)(H,0)4]-2C104-4H,0; L . X 3D pillared-layer frameworks S8
HL = 4-pyridin-4-ylbenzonic acid
[LasNa(Ox);Lg(Cusls)(H,0)5]-SH,O
[Sm;CuslyLg(p;-OH),(OAc)(H,0)5]-ClO4-2H,0; OAc=acetate, HL=4-pyridin-4-ylbenzoic . S9
. heterometallic frameworks
[SmeCul,I,,L,(us-OH),(H,0)s]-2C10,-8H,0 acid
Lny(115-OH),Cugls(IN)s(OAc); (Ln =Nd, Pr) HIN =isonicotinic acid, HOAc= acetic acid heterometallic frameworks S10
[Cex(ina)s(na),(H,0),][CusBr,];
[Ery(ina)s(bdc),(OH)(H,0)s][Cusl;]; na =nicotinic acid heterometallic frameworks S11
[Ces(ina)g(bde)(H,0)4][Cu;Bre]
Ln,Cusl4(ina);(H,0)sH,O (Ln=Ce, Sm) ina = isonicotinic acid, na = nicotinic acid 3
. . . . 3D pillared-layer frameworks S12
Er,(OH),Cusly(ina)s(na)(2,5-pdc)-0.3H,0 2,5-pdc =2,5-pyridinedicarboxylic acid
pca=2-pyrazinecarboxylic acid, X
[Dy,(pca),(npa),(H,0);](Cu,l,) : o heterometallic frameworks S13
npa=1,8-naphthalenedicarboxylic acid
Ln,(H,0)4(DMSO)](Cul)4(I Hlna = isonicotinic acid
[Lny(H0)( N(Cub(Ina)y(ox) na lson'lco lfllc a 2D pillar-chained frameworks S14
(Ln = Pr, Sm, Eu) H,o0x =oxalic acid
LnCul(L1),(OAc) (H,0)], (Ln = Pr, Nd, Sm, Eu, Gd);
[LnCul(L1):(0A®) (H:0). ( u. Gd) L 1=4-(4-pyridylbenzoate _ sis
[Ln,Cuyly(Ly); (H0)], (Ln = La, Pr); L heterometallic frameworks
L2=isonicotinate
[Nd>Culg(Ly); (Hy0)g]a-2.50H,0
Er;CusL,L,o(H,0) L = 4-pyridin-3-yl-benzonate heterometallic frameworks S16
{La,Cu;I¢(IN);(H,0),2H,0}, HIN = isonicotinic acid heterometallic frameworks S17
ErLs(H,0)][Cu,l,] ; L. .
[Er.L(HO)[Cuzl:] HL=4-pyridin-3-yl-benzoicacd R
[ErL;][Cul]; X R L heterometallic polymer S18
H,BPDC=4,4"-biphenyldi- carboxylicacid
[Dy;Ls(BPDC)o 5(H,0)4][Cusl]
[La,Cu,l;(Hina),(H,0)], Hina = isonicotinic acid 3D pillared-layer frameworks S19
L -OH),(p-H,0)CuglsLy,]-H,O
(L0 OF)u(-HAO)CuclsL ] Hy HL=4-pyridin-4-yl-benzoic acid heterometallic frameworks S20
(Ln = Dy, Eu)
Ln,Cuyl5(IN),(H,0)],; T . .
[En:Cusly(IN)(H20)) HIN = isonicotinic acid heterometallic frameworks S21
[LnCu; 5I5(IN); 5(H,0)5],-nH,0 (Ln = Nd, Gd, La, Eu)
[Dy»(Cuyly)(nia)s(DMF),] Hnia= nicotinic acid heterometallic frameworks S22
{[Pr,(Hina);(NO3)4(H,0)4](NO3),} 4 Hina = isonicotinic acid X
) heterometallic frameworks S23
{[Pr;Cuy-I,(ina)y(HCOO)(CH;NO),]-2H,0}
[Gdy(CuyL,)(CsH4NO,)(C3H,NO)(H,0)]-(C;H/NO); C .
[Gaa(CUaLy)(CaHNOR(CH N : Hna =nicotinic acid S04
AR TN Hpba= 3-(pyridin-4-yl)benzoic heterometallic frameworks
[Gdy(Cugle)(C12HgNO,)6(C2H0)2(H,0),] 5 acid
[Gdx(Cusls)(C1HNO,)6(H>0)4]-5(CHy05)
[GdsCuyal1,(IN)o(DMF),],'nDMF T .
HIN = isonicotinic acid heterometallic frameworks S25
[GdyCuyl3(CO3),(IN)o(HIN)o s(DMF)(H,0)],-nDMF-nH,O
X H,bdc=1,2-benzenedicarboxyc acid .
[Er;(p3-O)(13-OH)(bdc)s] (ina)s[Cus X4] ( X=ClI or Br) heterometallic frameworks S26
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