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Table S1 ICP-OES results of the refresh and used Coz;oPd@TUNS.

Pd (wt%) Co (Wt%) N, : Npg
the refresh 0.2724 4.6835 ~30:1
the used 0.2514 4.4521 ~30:1

Table S2 The calculated XPS elemental compositions in Tiz;C,, TUNS and Co;gPd@TUNS

Flemental atomic

o Ti3C, TUNS Co30Pd@TUNS
Cls 45.39 41.41 45.83
Ti2p 30.69 4.16 2.27
Ols 23.91 45.11 41.29
Zr3d - 4.25 2.89
Nls - 5.07 1.92
Co2p - - 5.73

Pd3ds - - 0.05




Table S3 Turnover frequency (TOF) and activation energy (E,) values of Co-based catalysts for
dehydrogenation of ammonia borane at 298 K.

Catalyst TOF (moly, mol e min) E, (kI-mol™) Ref.
Co/PEI-GO ¢ 39.9 28.2 [S1]
Co/MXene 12.5 33.05 [S2]
Cu3C0,0/GO 70.0 45.53 [S3]
1GO-CoyoRusg 95.0 55.6 [S4]
RuCo(1:1)/g-ALO; 359 47.0 [S5]
Cug.12C00.1s Moo 119.0 45.0 [S6]
Co/PCN 82.04 ; [S7]
AuCo/NCX-1 42.1 31.92 [S8]
CuCo@MIL-101 19.6 - [S9]
CoPd/C 27.7¢ 27.5 [S10]
CoRh@PVP 154 42.7 [S11]
Ru@Co/CCF 139.59¢ 57.02 [S12]
CoCu-BCs/GO 72.4 47.8 [S13]
CosN-Co;0,@C 79.0 28.8 [S14]
CoP-CoO/NCDs 89.6 41 [S15]
ZIF-67@Co 1123 ; [S16]
Coo7Nig s 35.3 23.6 [S17]
Co@C0,M0;05 17.3 51.8 [S18]
CuCo0,04 104.0 22.6 [S19]
Cugs@Cop s-MOF/5 130.0 26.5 [S20]
Co/C3N4-540 83.3 ; [S21]
Cu@Co/tGO 8.7 513 [S22]
Co30Pd@TUNS 130.37 25.8 this work

@ GO = graphene oxide;
5TOF value is obtained at 323 K;
¢ TOF value is obtained at 303 K.
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Fig. S1 EDS patterns of composites with different ratios of Ti;C, to UiO-66-NH,. (a) TUNS-/, (b)
TUNS, and (c) TUNS-m.



Fig. S3 TEM image of UiO-66-NH,.

Fig. S4 TEM image of TUNS.
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Fig. S5 (a) HRTEM image, and (b) metal NPs size-distribution histogram of Coz;oPd@TUNS.

Fig. S7 HRTEM image of (a) Co3oPd/TUNS and (b) Co3;0Pd@TUNS.
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Fig. S8 Elemental mappings of Co3;oPd@TUNS.
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Fig. S9 PXRD patterns of the as-synthesized samples with different support.
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Fig. S10 PXRD patterns of the as-synthesized samples with various ratios of Pd and Co.
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Fig. S11 EDS patterns of Co;gPd@TUNS.
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Fig. S12 XPS survey spectrum of (a) Ti3C,, (b) TUNS, and (c) CozoPd@TUNS.
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Fig. S13 The high-resolution XPS spectra of Co3;0Pd@TUNS (a) Zr 3d, (b) Ti 2p, (c) Co 2p, (d) Zr
3d+Pd 3d, (e) C Is, (f) O 1s, and (g) N 1s.
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Fig. S14 The high-resolution XPS spectra of Ti 2p in (a) TizC,, (b) TUNS, and (c)
Co;3;0Pd@TUNS. Note: the Ti-O concentration was estimated by calculating the area ratio of this
peak to all peaks.
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Fig. S15 Time courses for hydrogen production from AB over catalyst under the light irradiation
of 300 W Xe lamp at 298 K.
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Fig. S16 XRD patterns of the composites after catalysis.
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Fig. S17 The Tauc plot of Co3;0)Pd@TUNS. The plot has a steep region, in which the linear
increase of light absorption with increasing energy. The band gap energy is deduced by the x-axis
intersection point of the linear fitting according to the equation of (ahv)!? = B(hv - E,), where o
refers to the absorption coefficient of the material, B is a constant, 4 is the Planck constant, v is the
photon’s frequency, and E, is the band gap energy.
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Fig. S18 Recyclability test for AB (15.5 mg) dehydrogenation over Co3;gPd@TUNS (15 mg)
under the irradiation of 300 W Xe lamp.
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Fig. S19 XRD patterns of Co3;gPd@TUNS after five cycles.

Fig. S20 TEM image of Co3(Pd@TUNS (a) before first run, and (b) after fifth run.
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Fig. S21 Plots of time versus conversion of hydrogen generation from ammonia borane catalyzed
by filtrating out Co30Pd@TUNS catalyst after the first run at 298 K.
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