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1. Crystallographic Data and Structure Refinements

Table S1. Crystallographic data and structure refinement of V-Ni-MOF

Name

V-Ni-MOF

Empirical formula
Formula weight
Temperature (K)
Wave length (A)
Crystal system
Space group
a(A)
b (A)
c(A)
a (deg)
B (deg)

v (deg)
Volume (A%)

Z, Dcalc (Mg/m?)
Absorption coefficient (mm-!)
F (000)

Crystal size (mm?)

0 range (deg)
index range (deg)
Reflections collected / unique
Data / restraints / parameters
Goodness-of-fit on F?

R1, wR, (I >20(1))

R1, wR; (all data)
Largest diff. peak and hole (e A-)

CasHysNgNiO 1V,
915.05
295.05

0.71073
monoclinic
C2/c
24.916(2)
11.1241(10)
16.1128(13)
90
126.088(2)

90
3609.1(6)
4,1.684
1.576
1840.0
0.21 x0.2 x0.19
2.227t0 25.074
-29<h<29,-13<k<13,-19<1<18
27823 /3212 [Rin = 0.0777]
3212/133/317
1.043
0.0416, 0.0970
0.0721, 0.1142
0.40, -0.54

Ry =X |[FoHFCll/XIFo|-WRy = [X[w(Fo?

—FEPYTIW(ER P2
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Table S2. Selected bond lengths [A] and angles [deg] for V-Ni-MOF

V-Ni-MOF
Ni(1)-0(1)! 2.097(3) Ni(1)-0(1) 2.097(3)
Ni(1)-N(3) 2.072(3) Ni(1)-N@3)! 2.072(3)
Ni(1)-N(1) 2.090(3) Ni(1)-N(1)! 2.090(3)
V(1)-0(1) 1.602(3) V(1)-0(2) 1.587(4)
V(1)-O(0AA) 1.783(11) V(1)-O(4AA) 1.803(15)
V(2)-O(0AA)? 1.747(12) V(2)-O(6A) 1.569(10)
V(2)-O(2AA) 1.779(14) V(2)-O(4AA) 1.798(14)
O(1)!-Ni(1)-0(1) 180.0 N(3)'-Ni(1)-N(1)! 85.88(11)
N(3)!-Ni(1)-N(1) 94.13(11) N(3)-Ni(1)-0(1) 90.47(11)
N(3)-Ni(1)-0(1)! 89.53(11) N(@3)!-Ni(1)-N(3) 180

N(1)'-Ni(1)-N(1) 180 O(1)-Ni(1)-N(1) 89.52(12)
O(1)-Ni(1)-N(1)! 90.48(12) O(0AA)-V(1)-O(1) 120.4(4)
O(0AA)-V(1)-0(2) 93.3(4) O(4AA)-V(1)-0(2) 99.2(4)
O(4AA)-V(1)-0(1) 114.1(5) 0(2)-V(1)-0(1) 109.3(2)
O(6A)-V(2)-O(2AA)? 110.7(5)  O(6A)-V(2)-O(0AA)*  112.6(6)

O(0AA)*-V(2)-O(2AA) 103.8(5)

V1-X,1-Y,1-Z; 2 1-X,+Y,1/2-Z; 3 1-X,2-Y,1-Z.
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2. The asymmetric unit of V-Ni-MOF

Figure S1. The asymmetric unit of V-Ni-MOF.

3. PXRD patterns of V-Ni-MOF
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Figure S2. The PXRD patterns of V-Ni-MOF.

S5



4. FTIR Spectrum of V-Ni-MOF
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Figure S3. The FTIR spectrum of V-Ni-MOF.

5. XPS Spectra of V and Ni in V-Ni-MOF
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Figure S4. XPS spectra of V (a) and Ni (b) in V-Ni-MOF.
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6. TGA curve of V-Ni-MOF
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Figure SS. The TGA curve of V-Ni-MOF.

7. PXRD patterns of V-Ni-MOF after immersing in various solvents
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Figure S6. The PXRD patterns of V-Ni-MOF after immersing in various solvents for

7 days.
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8. 'H-NMR Spectra of the sulfides
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'H-NMR Spectra of methyl phenyl sulfide.
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"H-NMR Spectra of dibutyl sulfide.
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"H-NMR Spectra of ethyl phenyl sulfide.
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"H-NMR Spectra of methyl p-tolyl sulfide.
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"H-NMR Spectra of 4-methoxythioanisole.
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"H-NMR Spectra of 4-chlorothioanisole.
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"H-NMR Spectra of dibutyl sulfone.
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"H-NMR Spectra of 4-methoxyphenylmethylsulfone.
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10. Recycling tests of the V-Ni-MOF
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Figure S7. Recycling tests for sulfide oxidation using the V-Ni-MOF.

11. SEM images of V-Ni-MOF
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Figure S8. (a) The crystal SEM images of V-Ni-MOF; (b) SEM images of the
grinded V-Ni-MOF; (c) SEM images of the grinded V-Ni-MOF after sulfide

oxidation.
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12. Compared with the crystalline materials containing polyoxovanadate
Table S3. Compared with the crystalline materials containing polyoxovanadate used

1n oxidation reactions of sulfides

Entry Time T Con.
Catalyst Oxidant Reference
(h) coO (W)
1 KeH[VVY17VIV1,(OH)4040(0O0C(CH,)4sCO0)s]-nH,O 1 TBHP 25 98 1
2 [(C,N,Hg)4(CH;30),VV,VV,0,6]-4CH;0H 4 TBHP 40 100% 2
3 [Co,L5V404,]-3DMF-5H,0 4 TBHP 50 >99% 3
4 [Vs'VO3(CH;0),6(C204)](C¢NH;6)(CH;0H), 4 TBHP 40 100% 4
5 (NH,Me,)12[(V5O04Cl)s(L)s] [MeOH], 1 TBHP 25 100% 5
6 [Co,L5V40,,]-3DMF-5H,0 4 H,0, 50 trace 3
7 V-Ni-MOF 0.75 TBHP 25 100% This work
8 V-Ni-MOF 0.25 TBHP 40 100% This work
9 V-Ni-MOF 1 H,0, 40 100% This work
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