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Calculation of Capacity

Equation 1 was used to calculate the removal percentage of the dye.

R%:[AO/IAf]xloo 1)

t

Ay is the absorbance of the dye solution before the adsorption process; and A, is the

absorbance of the dye solution after the adsorption process.

Table S1 Crystallographic data for BHU-3 and BHU-4

Complex BHU-3 BHU-4
Formula C7,H75CuNgOgsPr Woy Cs4Hs55Co3NgOs7 W15
Formula weight 7110.28 4083.03
crystal system Triclinic Orthorhombic
space group P, Pna2,
alA 13.0872(6) 14.5892(9)
b/A 13.6972(7) 21.9646(15)
c/A 19.4602(9) 26.1741(17)
al® 95.4120(10) 90
p/° 106.1440(10) 90
/° 93.0910(10) 90
V(A3 3324.2(3) 8387.4(9)
Z 1 2
D. (g cm™) 3.515 3.161
w (mmt) 20.949 17.058
F (000) 3117.0 7180.0
Reflection collected 24689 46919
Data/restraints/parameters 16325/23/900 14377/1517/1109
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Goodness-of-fit on F2 1.016 1.014

_ R, =0.0454, R, =0.0616,
R [I>=20 (I)] WR> = 0.1089 WR> = 0.1242
R, =0.0781, R, =0.1123,

R [all data] WR, = 0.1224 WR> = 0.1468

RI = z:‘‘1::0|_|Fc||/2|Fo|a WR2 = z"[W(F02_Fc2)2]/2'[""'(1:02)2]1/2

Table S2 Partial bond distances (A) and angles (°) for BHU-3 and BHU-4

BHU-3
Cu(1)-N(1) 2.003(11) N(1)#1-Cu(1)-N(3) 90.6(5)
Cu(1)-N@3) 2.020(12) N(1)#-Cu(1)-N3)#1 89.4(5)
N3)#1-Cu(1)-N(3) 180.0(4) N(1)-Cu(1)-N(3)#1 90.6(5)
N(1)-Cu(1)-N(3) 89.4(5) N(1)#1-Cu(1)-N(1) 180.0

Symmetry code: ! 2-x, 1-y, -z

BHU-4
Co(1)-0(1) 2.13(3) N(1)-Co(1)-O(2W) 89.2(12)
Co(1)-0(2) 2.143) N(3)-Co(1)-0(1) 98.2(13)
Co(1)-N(1) 2.10(2) N(3)-Co(1)-0(2) 159.7(13)
Co(1)-N(3) 2.05(4) N(3)-Co(1)-N(1) 104.7(12)
Co(1)-O(1W) 2.17(3) N(3)-Co(1)-O(1W) 94.5(13)
Co(1)-0(2W) 2.17(3) N(3)-Co(1)-0(2W) 84.3(14)
Co(2)-0(7) 2.10(3) 0(30)#1-Co(2)-O(7) 173.4(11)
Co(2)-O(30)#1 2.04(3) 0(30)#1-Co(2)-O(4W) 87.5(14)
Co(2)-N(5) 2.120(18)  O(30)#1-Co(2)-O(5W) 92.6(12)
Co(2)-O(3W) 2.04(3) 0(30)#1-Co(2)-N(5) 93.3(11)
Co(2)-O(4W) 2.12(3) 0(7)-Co(2)-O(4W) 85.9(13)
Co(2)-O(5W) 2.11(3) 0(7)-Co(2)-O(5W) 87.2(12)
0(2)-Co(1)-O(1W) 90.3(12) 0(7)-Co(2)-N(5) 93.3(11)
0(2)-Co(1)-0(2W) 90.4(12) O(4W)-Co(2)-N(5) 179.1(14)
O(1W)-Co(1)-O(2W) 178.5(12) O(5W)-Co(2)-O(4W) 91.8(14)

S3



0(1)-Co(1)-0(2) 62.1(11) O(5W)-Co(2)-N(5) 88.6(12)

O(1)-Co(1)-O(1W) 89.9(11) O(3W)-Co(2)-O(30)#1 85.8(13)

O(1)-Co(1)-O(2W) 89.3(11) O(3W)-Co(2)-0(7) 94.3(14)

N(1)-Co(1)-0(2) 94.8(11) O(3W)-Co(2)-O(4W) 87.0(15)

N(1)-Co(1)-O(1W) 92.0(11) O(3W)-Co(2)-0(5W) 178.0(14)

N(1)-Co(1)-0(1) 156.8(11) O(3W)-Co(2)-N(5) 92.6(13)
#x, 1-y, -1/24z

Table S3 BVS calculations of Cu and Co atoms in BHU-3 and BHU-4

BHU-3 BHU-4
Cul 1.41 Col 1.77
Co2 1.99
Co3 2.50

Table S4 Selected hydrogen-bonding distance (A) for BHU-3 and BHU-4

BHU-3
D-H-A D-H H--A DA D-H-A symmetry code
O1W-
0.85 2.18 3.02(3) 171 x, Ity z
HIWA:-016
02-H2--01 0.82 2.04 2.854(19) 176 2-x, 3-y, 1z
O1W-HIWB--0l 0.85 222 3.07(3) 172 1-x, 2-y, 1-z
O2W-
0.85 2.09  2.930(15) 169 1-x, 1-y, 1-z
H2WB--048
BHU-4
D-H--A D-H H--A DA D-H-—-A symmetry code
O6W-H6WA---O5 0.85 1.98 2.61(5) 130 1/2-x, 1/2+y, -1/2+z
O6W-
0.85 2.11 2.93(4) 164 1/2+x, 1/2-y, z
H6WB--042

Table S5 Comparison of the adsorption rates of various adsorbents for MB

Compound Time | Adsorptio | Ref
n rate
150 min | 96.09% [1]

[Co(HL)(H20)>(CrMog(OH)sO115)] * 5H,0

240 min | 91.7% | [2]
H,[CuyOL3(H,0),][Ce(L)(H20)3(PW11039)] = 17H,
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0

(TBA);POM-1 240 min | 97.62% | [3]
(Bpyen)»(MogOs)]-2H,0 150 min 87.3% [4]
([Cu-L2’-(4,4"-bpy) [Cu-L2’-(B-MosO2e)]-4H;0'n | 285 min | 54.1% | [5]
{([Cu'(2,2- 120 min 92.1% [6]
bpy)212[PMoVg VY, VIV,040(VIVO),])[Cul(2,2-

bpy)]}-2H,0

BHU-3 120 min 97% This
BHU-4 1 min 97% work

Table S6 The reduction rate of BHU-3 and BHU-4 compared with other works

Compound Time Reduction Ref
rate

{Cuy(OH)(Ptep)[H(B-MogO)]}-2H,0 | 40min | 52.9% [7]
[Cu(bimeb)(H;0),][(B-M0sO2e)os] 40min | 544%
(HzL1)2(HoLo)2[Na(H,0) o[ Fe(H20),] 120 min 86% [8]
{M[P;M0cO3;Hs],} - 7H,0
(HaL1)2(HaLo)o[Na(Hy0) o[ Co(H,0),] 120 min 82%
{M[P;MocO3,Hs],} - 7H,0
(HoL1)2(HaLo)2[Na(H0) ]2 [Mn(H,0),] 120 min 76%
(M[P,Mo,O5H;]2}-7TH,0
(HyL)a(HoLo)o[Na(H:0)L[Zn(H,0),] 120min | 72%
{M[P4sMosO3,H;s],} - 7H,O
[Cuy(Cmit),(OH)CI(B-MogO26)0 5] 60 min 54.3% 9]
[Cu(H;0)3(Hs 2 Tpm),](HTpm)(PMo1,040) | 60 min 69.5%
»-4H,0O
[CusCLy(H, Tpm),(HTpm)4(PMo1,04¢)4] -2 60 min 56.9%
6H,0
[Coy(HTpm)e(H,0)(M01;0),] 21H,0 | 60min | 66.4%
(Ni2(DEP)2(H20)6[H2(TeM06024)]} 60 min 52.3% [10]
(Z1,(DEP),(H,0)g[Ha(TeM0gO0s)]} 60 min 53.2%
{Co(DEP),(H,0),[Ha(y- 60 min | 54.8%
MogO2)]} - 11H,0
{Cu(DEP)[(H;B-Mo0gO26)05]} 60 min 60.6%
[Cug(DTP)s(OH)2(H,0)s(PWY,0WY,040)> | 60 min 51.7%
]
(H,DBQ)[Fe(H,0);],{Fe[PsMo0sO51H7],} - 120 min 91% [11]
7H,0
(H,DBQ),(H,DBP)[Fe(H,0),] {Fe[PsMos | 120 min 86%
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0;,H7]»}-4H,0
(H,DBP), {Fe[P;M0gO5 Hol,} - 10H,0 120 min 81%
(FPDS);[PW1,040] 120 min 50% [12]
(FPDS)a[SiMo040] 120 min 33%
(FPDS)a[SiW1,040] 120 min 30%
(Hybpe);[Zn(H,POy)][Zn(bpe)(H,0),]JH{Z | 20 min 79% [13]
n[P4sMosO3:Hg]>} -6H,O
Nag[Hybz]o[ZnNas(H,0)s]{Zn 20 min 70%
[P,MogOs,Hs]5} -2H,0
(Hombpy){[Zn(mbpy)(H20)]2[Zn(H,0)]»} | 20 min 64%
{Zn[P;Mo04s03,Hg],} - 10H,O
(Habpp)a[ {Nay(H,0)s} {Coo sCd2(H20)2} | 180 min 74% [14]
{Cd[M0sO12(OH)3(HyPO4)(HPO4)(PO4),]
241" 2H0
(Hobpp)s[Zna{Cd[MogO 1(OH)s(HPO)s(P | 180 min 68%
O4)]2}]-6H,0
[(Habpp)s(bpp)2][{Al,(H20)4} {Cd[M0oO; | 180 min 55%
2(OH)3(H2PO4),(HPO4)(PO4)]2 5 2] 9H0
BHU-3 90 min 91.94% This work
BHU-4 90 min 63.09%
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Fig. S1 The XPS spectra of Cu in BHU-3 (a) and Co in BHU-4 (b).
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Fig. S3 The pictures of BHU-3 and BHU-4 under optical microscope.
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Fig. S4 The IR spectra of BHU-3 and BHU-4.
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Fig. S5 The PXRD patterns of BHU-3 and BHU-4.
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Fig. S6 The TGA curves of BHU-3 and BHU-4.

The TGA curve of BHU-3 shows that the crystal structure can be maintained
before 321 °C, and the continuous weight loss between 30 and 321 °C is attributed to
the removal of lattice waters (cal. 1.77% vs. observed 1.96%) (Fig. S5a). The TGA
curve of BHU-4 is similar to that of BHU-3, the crystal structure remains stable
before 399 °C, and the continuous weight loss between 30 and 399 °C is attributed to

the removal of lattice waters and coordination waters (cal. 4.93% vs observed 4.58%).
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Fig. S7 The adsorption of (a-c) BHU-3 and (d-f) BHU-4 toward RhB, MO and AO.
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Fig. S8 The UV-vis spectra of the mixed dye solutions without catalyst.
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Fig. S9 The adsorption rates of BHU-3 and BHU-4 toward MB with 3 cycles.
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Fig. S10 The photographs of BHU-3 and BHU-4 before and after MB adsorption.
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Fig. S11 The PXRD patterns of BHU-3 and BHU-4 toward MB adsorption before
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Fig. S12 Photocatalytic reduction of Cr(VI) with BHU-3 or BHU-4 in (a-b) methanol

(c-d) ethanol; (e-f) isopropanol.
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Fig. S13 Photocatalytic reduction of Cr(VI) with BHU-1 in isopropanol.
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Fig. S14 The Cr(VI) photoreduction rates of BHU-3 before and after 3 cycles.
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Fig. S15 The PXRD spectra of BHU-3 toward Cr(VI) photoreduction before and after

3 cycles.
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Fig. S16 The VB-XPS and MS of BHU-4.
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