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Fig S1. Size distribution of Pd-Ni alloy nanoparticles on Pd; gNi@TizC,T,.
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Fig S2. High-resolution XPS spectra of Ti 2p (A), F 1s (B), and C 1s (C) in Pd@Ti3C,T, (a), Pd1gNi@TisC,T, (b),
PA"@Ti3C,T, (c), and PdH; gNi@TisC,T, (d). The XPS peaks of Ti 2ps/, at 454.8, 455.7, 456.6, 458.5 eV in Pd@Ti3C,Ty
or 454.6, 454.4, 456.4, 458.2 eV in Pd, gNi@TisC,T, are respectively assigned to Ti-C, Ti?*, Ti**, and TiO,Fy. The
XPS peaks of F 1s at 684.9 and 685.1 eV in Pd@Ti3C,T, or 684.3 and 685.4 eV are respectively assigned to Ti-F and
TiOyFy.
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Fig S3. High-resolution XPS spectra of Ni 2p (A), Ti 2p (B), C 1s (C), and F 1s (D) in Ti3C,T, (a), Pd1gNi@APTES-
TizC,T, (b), and Pd", oNi@APTES-TisC, T, (c). # denotes the same peak locus as that in TizC,T,.



(A)
0.46 = i
Pd@Ti.C.T
erLET, 308.15 K
0.44 303.15 K
298.15 K
< 0.42 =
s 293.15 K
_g 288.15 K
£ 0.40 -
=
0.38 =
0.36
034 d T T T T T d T T T v T
0 20 40 60 80 100 120
p (kPa)
0.56 (B)
Pd. Ni@Ti.C.T
1sNI@TLC,T, 308.15K
303.15 K
0.52 - 298.15 K

29315 K
288.15 K

n (mmol g'1)
o
'S
o]
L

0.44 4

0.40
L ¥ T v T T T T T T T T T
0 20 40 60 80 100 120
p (kPa)
0.50 ()
308.15 K
Pd, Ni@APTES-TiC,T 303.15K
298.15 K
0.45 - 29315 K
288.15 K
TU'.I
2 0.404
£
c
0.354
0.30 oAr——vor—v—-r—--y—-r—va——"-"—""—
0 20 40 60 80 100 120

p (kPa)
Fig S4. Isotherms of H, adsorption on Pd@Ti3C,T, (A), Pd; gNi@Ti3C,T, (B), and Pd; gNi@APTES-TizC, T, (C) with the
temperature range from 288.15 to 308.15K.
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Fig S5. Virial graphs of H, adsorption on Pd@Ti3C,T, (A), Pd; gNi@Ti3C,T, (B), and Pd; gNi@APTES-Ti3C,T, (C) at
different temperature. The lines were respectively fitted by the virial equation: In(n/p) = Ag + Ain + A;n? + -,

Henry’s law: n = KOp, KO is Henry’s law constant, InKq = Aq.
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Fig S6. A vs. 1/T for H, adsorption on Pd@TisC,T, (A), Pd1 gNi@Ti3C,T, (B), and Pd; oNi@APTES-TisC,T, (C).
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Fig. S7. Van't Hoff graphs of H, adsorption on Pd@TisC,T, (A), Pd;gNi@TisC,T, (B), and Pd; gNi@APTES-Ti3C,T, (C)
with different q at 288.15K. Van't Hoff equation: Inp = -AH.q / RT + -+
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Fig S8. Van’t Hoff graphs of H, adsorption on Pd@TisC,T, (A), Pd1 gNi@Ti3C,T, (B), and Pd; gNi@APTES-Ti3C,T, (C)

with the given pressures at 298.15K.



Fig S9. TEM images of Pd, (Co@TisC,T, (A) and Pd, sFe@TisC,T, (B).


mailto:Pd2.6Co@ti3c2tx
mailto:Pd1.5Fe@ti3c2tx

Intensity (a.u.)

35 40 45 50 55 60 65 70
20 (deg)
Fig S10. XRD patterns of Pd@TisC,T, (a), Pd,sCo@TisC,T, (b), Pd,3sCo@APTES-TisC,T, (c),

Pd1_5Fe@Ti3C2TX (d), and Pd1_7Fe@APTES-Ti3C2TX (e)
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Fig S11. high-resolution XPS spectra of Pd 3d (A and B), Co 2p, and Fe 2p in Pd, Co@TisC, Ty
(a), Pd2,8C0@APTES-Ti3C2TX (b), Pd1_5Fe@Ti3C2Tx (C), and Pd1_7Fe@APTES-Ti3C2TX (d)
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Fig S12. 'H NMR spectra for (Z)-methyl non-2-enoate. 'H NMR (600 MHz, CDCls3): 0.88 (t, 3H, J=6 Hz), 1.29-1.45
(m, 8H), 2.63-2.65 (m, 2H), 3.71 (s, 3H), 5.77 (d, 1H, J= 12 Hz), 6.21-6.25 (dt, 1H, J=12, 6 Hz) ppm.
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Fig S13. Conversion (black), selectivity (red), and TOF (blue) for six runs of Pd; gNi@Ti3C,T, (A), Pd; sCo@Ti3C,Ty
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(B), and Pd; sFe@Ti3C,T, (C) in the semihydrogenation of phenylacetylene.
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Table S1. Metal content and molar ratio of Pd to M (M=Fe, Co, and Ni) atoms in Pd-M@Ti;C,T, and Pd-

M@APTES-Ti3C,Ty catalysts.

Catalyst a Pd (wt%) Ni (wt%) Co (wt%) Fe (wt%) Npa/ N
Pd@TisC,Ty 13.31 - - - 1.00
Pd; gNi@Ti3C,Ty 13.10 4.48 - - 1.78
Pd; Ni@APTES-TisC,T, 13.49 4.43 - - 1.86
Pd, sCo@TisC,T, 15.21 - 3.64 - 2.63
Pd, sCO@APTES-TisC,Ty 15.55 - 3.54 - 2.77
Pd; sFe@TisC,Ty 14.65 - - 5.84 1.45
Pd, ;Fe@APTES-TisC,T, 16.14 - - 5.50 1.74

a 3.0627 mg catalyst was used to analyze by ICP-MAS.



Table S2. Element content in Pd-M@Ti3C,T, and Pd-M@APTES-Ti;C,T, catalysts measured from XPS analysis.

Pd Ni/Co/Fe Ti C cl F (6] N Si
Catalyst
(at.%) (at.%) (at.%) (at.%) (at.%) (at.%) (at.%) (at.%) (at.%)
Pd@TisC,Ty 0.4 - 21.8 38.8 2.1 7.1 26.9 - -
PA"@Ti3C,Ty 0.6 - 20.5 34.2 2.6 6.0 31.7 - -
Pd, sNi@TisC,T, 0.3 2.1 20.6 36.6 2.3 6.8 31.3 - -
Pd"; gNi@Ti3C, T, 0.7 2.7 19.5 34.4 2.8 8.1 28.1 - -
Pd; oNi@APTES-Ti3C, T, 0.3 3.1 17.1 323 21 5.2 27.6 35 5.1
Pd"; oNi@APTES-TisC,T, 0.6 2.2 17.2 29.9 2.1 5.2 30.8 2.8 3.0
Pd; 6Co@TisC,Ty 0.4 3.1 17.4 39.1 1.8 6.8 27.5 - -
Pd,; sCo@APTES-TisC, T, 0.3 2 14.2 30.8 1.9 5.6 33.9 3.1 4.8
Pd, sFe@TisC,T, 0.2 1.4 16.8 29.1 1.8 4.6 33.0 - -
Pd; ;Fe@APTES-TisC,Ty 0.2 15 18.4 33.9 15 9.3 26.0 2.8 4.2




Table S3. Using Catalytic performances of Pd-M@Ti5C,T, (M=Fe, Co, Ni) in the semihydrogenation of methyl non-
2-ynoate (R; = CgH;3 and R, = CO,Me) determined by GC-MS.

Catalyst Conversion Chemselectivity TOF Stereoselectivity
(%) (%) (min) Z/E
Pd, gNi@Ti3C,T," 100 95.5 80.3 94/7
Pd, sCo@TisC,T,™" 100 94.7 78.4 92/8
Pd,sFe@TisC, T, 100 92.6 67.4 90/10

Reaction conditions: methyl non-2-ynoate of 5.44x104 mol; THF of 3 mL; H, of 1 atm; Temperature at 298.15K;

reaction time: *6, "8, and ***12 min.



