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Calculation of amine distribution state.

The amine distribution state was measured using '*C NMR. the quantitative amine distribution was
calculated by the equation: !

For Ti;C,/PEI,

(Ac+Ag+A) (Ap+ Ay +4y)

primary:secondary:tertiary = (A, + A,): 5 3

4)

For Ti;C,/PEI/BO,

(A, +A,+A,+ Al).(Af +A,+ AL+ Ap)
2 ' 3

where, Ai is the integrated peak area for i carbon species.

)

primary:secondary:tertiary = (A, + A,):
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Fig. S1 A schematic diagram of TGA test system.



Fig. S2. Energy dispersive spectroscopy (EDS) mapping of Ti;C,/PEI/BO nanocomposite: (a)
carbon element mapping, (b) oxygen element mapping, (c) nitrogen element mapping and (d)

Titanium element mapping.



N T TiyCH(OH e St -
s e o
Exfoliated Ti3Co(OH),
5
s Ti3Co/PEI
=
‘@
o
]
=
Ti3C»/PEI/BO
1 5 I i 1 ' I Y 1 i 1
10 20 30 10 50 60
20/degree

Fig. S3. XRD patterns of Ti3C,(OH), before and after the polymerization of PEI and BO.
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Fig. S4 Nitrogen adsorption/desorption isotherms of Mxene and Mxene-supported amine

adsorbents.
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Fig. S5 pore size distribution calculated from the desorption branch.
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Fig. S6. 3C-NMR spectrum of the chemical shifts for Ti;C,(OH),.



NH,

Fig. S7. Molecular structure of PEI and BO functioned PEI
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Fig. S8 TGA thermograms of Ti;C,, Ti3C,/PEI, Ti;C,/PEI/BO, and commercial PEI with
molecular weights of 1800.



04

: —Ti,C,/PEI
03 —— Ti,C,/PEI/BO

a2 —— Baseline

0.1

Heat flow (mW/mg)
o
o

T

-04 1 1 1 1 L 1 " 1
10 20 30 40

Time (min)

o

Fig. S9. The DSC heat flow profiles of Ti;C,/PEI and Ti;C,/PEI/BO during adsorption and

desorption processes.
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Fig. S10 Specific heat capacity experimental result of Ti;C,(OH)y.
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Fig. S11 CO, adsorption profiles of MXene-based adsorbents. CO, adsorption was measured in a
simulated flue gas containing 15 % CO, and 85 % N, at 25°C. The solid lines indicate the CO,
uptake profiles of the adsorbents measured experimentally, and the dotted lines indicate the fitting

curves obtained from the Avrami kinetic equation.
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Fig. S12 FT-IR spectra of MXene-based adsorbents measured after 50 consecutive adsorption-
desorption cycles (adsorption: 15% CO, balanced with N, at 25°C; desorption: 100% CO, at 120
°C).
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Fig. S13 Long-term cyclic stability of MXene-based adsorbents and SiO, based adsorbents !.
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