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Table S1. Bond lengths [A] and angles [°]

1

Zn(1)-0(1)
Zn(1)-0(3)#1
Zn(1)-0(5)#2
Zn(1)-N(1)#3
0(1)-Zn(1)-0(3)#1
O(1)-Zn(1)-O(5)#2
116.12(17)
0(3)#1-Zn(1)-N(1)#3
0(5)#2-Zn(1)-0(3)#1
0(5)#2-Zn(1)-N(1)#3

1.948(4)
1.959(4)
1.955(4)
2.037(5)
117.41(18)
116.12(17)
107.11(18)
99.75(19)
104.89(18)
110.30(18)

Symmetry transformations used to generate equivalent atoms: #1: x+1/2, -y+3/2, z+1/2;
#2:x,y+1, z; #3: -x+3/2, y+1/2, -z+3/2; #4: x-1/2, -y+3/2, z-1/2; #5: x,y-1,7; #6: -x+3/2,

y-1/2, z+3/2.
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Fig. S1. The coordination modes of L* ligands in 1.
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Fig. S2. PXRD patterns of 1
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Fig. S3. TGA curves of the as-synthesized 1 and desolvated sample 1a.
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Fig. S4. The FT-IR spectra of the as synthesized 1.

IAST adsorption selectivity calculation

The experimental isotherm data for pure CO2 and CH4 (measured at 273 and 298 K)

were fitted using a Langmuir-Freundlich (L-F) model

a*b* p°

7 1+b*p°

Where ¢ and p are adsorbed amounts and pressures of component i, respectively. The

adsorption selectivities for binary mixtures of CO,/CHy at 273 and 298 K, defined by

Sads = (91/92)/(p1/p2)

Where ¢; is the amount of i adsorbed and p; is the partial pressure of i in the mixture.
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Fig. S5. (a) CO, adsorption isotherms of 1a at 273K with fitting by L-F model: a =
2.68891, b = 0.07262, ¢ = 0.51606, Chi*2 = 5.51534E-4, R"2 = 0.99552; (b) CH4
adsorption isotherms of 1a at 273 K with fitting by L-F model: a = 2.29251, b =
0.00215, ¢ = 0.96041, Chi*2 = 1.29167E-6, R"2 = 0.99990; (c¢) CO, adsorption
isotherms of 1a at 298K with fitting by L-F model: a = 1.58553, b = 0.04502, ¢ =
0.75334, Chi*2 =1.04563E- , R"2 = 0.99876; (d) CH4 adsorption isotherms of 1a at
298K with fitting by L-F model: a = 0.8808, b = 0.0029, ¢ = 1.01126, Chi*2 =
1.36911E-6, R*2 =0.9997.
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Fig. S6. IAST adsorption selectivities of 1a for the equimolar mixture of CO, and CH4
(50:50) at 273 K.

Calculation of sorption heat for CO: uptake using Virial-II mode

InP=InN+ 1T a,N' +3 b, N’ Oy=-R> aN'
i=0 i=0 i=0

The above equation was applied to fit the combined CO, isotherm data for desolvated

la at 273 and 298 K, where P is the pressure, N is the adsorbed amount, 7 is the

temperature, a; and b; are virial coefficients, and m and n are the number of coefficients



used to describe the isotherms. Oy is the coverage-dependent enthalpy of adsorption
and R is the universal gas constant.
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Fig. S7. Virial analysis of the CO, adsorption data at 273 and 298 K for 1a.

Fitting results: ap= -4527.98711, a; = 41.0419, a, = 0.01962, a3 = 0.03776, a; = -
9.12027E-4, as = 6.56488E-6; by = 16.3151, b; = -0.10336, b, = -0.00145; Chi*2 =
9.82062E-5, R"2 = 0.99996.

Table S2. Comparison of K, values and/or detecting limits between 1 and the selected
MOFs for nitrobenzene.

Detecting .
-1
Entry MOFs K/M limits/M Media Ref
1 [Zn(HNTB)(phen)], 60.75 7.53x10 DMF 1
2 [Tb(L;)(H,0),]-guest 589.6
3 [Tb(L,)(H,0),]- guest 4455 N-hexane 2
[Zn;(TTPA),(DHTP), ,
4 |- 2DMF 1.86x10 Ethanol 3
{[Tby(L)3(H,0)4]-10 3
5 O}, 1.8x10 DMF 4
6 1 188x10° 638 x 104  DMF M
work
7 [Zn(H,L?")(H,0)]n 3.26%10° DMF 5
8 [Zn(tba),]'DMA 8.58x10° 8.33% 105 DMF 6
o  [BwMPDARHOL] ) 433106 569x106  Ethanol 7
2H,0
{[To(DMTDC), 5(H, \
10 O),]-DEF}. 1.69%10 DMF 8

11 [Pby(2-NCP)»(L))], 1.62x107 4.0x10710 H,0 9
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Fig. S8. Recoverable fluorescence intensity of 1 in recyclable experiments for

nitrobenzene.
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Fig. S9 (a) PXRD patterns of 1 treated by different small organic solvents. (b) UV-vis

absorption spectra of nitrobenzene, and the excitation spectrum of 1.

Table S3. Comparison of K, values and/or detecting limits between 1 and the selected

MOFs for Cr,O72 ion.

Detecting .
-1
Entry MOFs K/M limits/M Media Ref.
1 [Zn(OBA),(L;):2DMA], 1.89x103 2.37x10° H,0O 10
2 {[Eu(dpe)2H0)(Hbib 5 o7 155 1 01x105  DMEF 1
Po.sa(VI)
This
3 1 4.09%x103 3.6 x 10 DMF
work
{[Zn,(Hbtc),(BTD- 3 3
bpy)(MeOH),]-MecOH,, 6.12x10 2.38%x10 H,O 12
{[Cd3(HL),(H,0)3]-3H,0O 3 i
5 2CH,CNI, 6.99x10 1.17x10 H,O 13
6 [Zn(pdca)(bbibp)o 5], 8.05x103 3.7x107°° H,O 14




{[Zn,(1,4-ndc),(BTD-

94x103 75%1073 H 12
T bpy)0.5MeOH-H,01, So¥10T 0.75x10 20
8 [Zn,(tpeb)(bpdc),] 1.12x10*  1.04x10-3 H,0 15
9 [Zn(L),]-2DMF 1.25x10*  1.45%1073 H,0 16
10 [Cd(bipy)][HL], 2.70x10° H,0 17
1 Cu(II)-tpt-on-Cu(I)-tpt 2 22x105 H,0 13
membran
£
g
E
z
k|
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Fig. S10. Recoverable fluorescence intensity of 1 in recyclable experiments for Cr,O,*

ion.
(a) ‘ 3 L cro’” (b)
ey U N IR N R VU S T
A ' | A A ('r04 ” Ex Oflz
P, [ T [Fe(CN),T o’
[o— —*.'_J._l_._..h.‘.a_u.-l A A IICO_:
A A A W oo | = Cl ;
A A J.l oA .. o C:.Od
" A A LL..\; A - I :
A ' l J.l ik A coo
’ 1 o oy HSO;
—l N ™ A . DMF
~ LN M L
] L L) T )
T T T T T v T v 1
10 20 30 40 50 200 300 400 500 600 700 800
2 Theta (%) Wavelength (nm)

Fig. S11 (a) PXRD patterns of 1 treated by different various anions. (b) UV-vis

absorption spectra of Cr,O-* ion, and the excitation spectrum of 1
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