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Table S1. Comparison of the activity parameter, x, values for various heterogeneous catalysts, as

obtained by dividing the Kapp by the total weight of the catalysts.

Total weight of
Material

catalysts [mg]

Molybdophosphates 20 0.00351 0.00017 [1]
Pd@polyethyleneimine-modified
) ] 200 0.038 0.00019 [2]
macadamia nutshell biomass
Ni@interconnected hierarchical
400 0.1564 0.00039 [3]
carbon
Nanoscale zero-valent iron—
] 100 0.053 0.00053 [4]
multiwalled carbon nanotube
Volatile suspended solid/Pd 200 0.116 0.00058 [5]
Nanoscale zero-valent iron 41.3 0.0412 0.00099 [6]
Ni@Carbon composites 50 0.1172 0.00234 [71
Pd nanoparticles/flower-like TiO»
3 0.00842 0.00280 [8]
nanospheres
Bentonite supported nanoscale
; 75 0.2275 0.00303 [9]
zero-valent iron
PdCu nanoparticles 6 0.0197 0.00328 [10]
Nanoscale zero-valent
) 20 0.075 0.00375 [11]
iron/graphene nanosheets
Magnetic nanoparticles
encapsulated in carbonized
) 100 0.474 0.00474 [12]
polydopamine nanospheres/Ag
nanoparticles
Fe@C 6 0.045 0.00750 [13]
Thin hydrogel membranes with Pd
] 5.3 0.045 0.00849 [14]
nanoparticles




Pd nanoparticles immaobilized on

procyanidin-grafted eggshell 15 0.133 0.00886 [15]
membrane
Pd/Fe;04 nanocomposites 10 0.09 0.00900 [16]
Nanoscale zero-valent iron
; . 50 0.544 0.01088 [17]
supported on herb-residue biochar
Pt nanoparticles immobilized on
procyanidin-grafted eggshell 15 0.196 0.01300 [15]
membrane
Zero-valent iron@C 40 0.538 0.01345 [18]
Nitrogen-functionalized carbon-
] 8 0.123 0.01537 [19]
doped Pd nanoparticles
Pd@porous polyurea microspheres 7 0.123 0.01757 [20]
Fe3;04/Pd nanoparticles 10 0.3 0.03000 [21]
Pd/Fe-mesoporous carbon hybrid
) 8 0.267 0.03337 [22]
nitrogen
Pd@porous polyurea 6 0.25 0.04166 [23]
PdCu nanoboxes 6 0.274 0.04566 [10]
Ni@graphene-Cu composites 4 0.344 0.08600 [24]
Co-rGO 4 0.474 0.11850 [25]
Amino-functionalized Pd
. 2 0.282 0.14100 [26]
nanowires
Montmorillonite supported Fe—Ni
; ; ; 2 0.37 0.18500 [27]
bimetallic nanocomposites
. This
Bumpy Pd-AuAg nanohybrids 0.8 0.16163 0.20203

work




Fig. S1. TEM image of Pd—Au bimetallic nanohybrids obtained after the overgrowth of Au on Pd

nanocubes.
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Fig. S2. UV—Vis—NIR spectra of Pd nanocube seeds and Pd—AuAg trimetallic nanohybrids with

different heterostructures.
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Fig. S3. XRD patterns of Pd—AuAg trimetallic nanohybrids obtained after the seed-mediated

growth of Au and Ag on Pd nanocubes.
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Fig. S4. Reduction kinetics of the Pd nanocubes and Pd—AuAg nanohybrids with different

Time [min]

heterostructures for the reduction of Cr(V1) in the presence of formic acid.
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Fig. S5. FTIR spectra of Ca-Alg, GO, and Ca-Alg/GO hydrogel embedded with Pd-AuAg

nanohybrids.
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Fig. S6. SEM images of Alg/GO hydrogel embedded with bumpy Pd—AuAg nanohybrids.
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Fig. S7. (a) Cr(VI) conversion in the flow reaction according to pH of reaction aqueous solution.
(b) Cr(V1) conversion in the flow reaction in the presence of common anions (such as nitrate,
sulfate, and chloride; 10 mM) or 4-nitrophenol (1 mM) in the reaction aqueous solution. The
masses of Alg, catalyst (Pd—AuAg nanohybrids), and GO were fixed at 75, 0.8, and 10 mg,

respectively, and the flow rate of the reaction mixture was 5 mL/h.
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Fig. S8. (a) SEM of the nanocomposite hydrogel after 10 h of continuous reaction. (b) FTIR spectra
of the nanocomposite hydrogel before and after 10 h of continuous reaction. (c)-(e) TEM images
of the bumpy Pd-AuAg nanohybrids embedded in the nanocomposite hydrogel after 10 h of
continuous reaction. (f) Elecmental mapping images of of Pd (blue), Ag (green), and Au (yellow)

within a Pd-AuAg nanohybrid.
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Fig. S9. Cr(V1) conversion in the flow reaction based on the fresh nanocomposite hydrogel and

the nanocomposite hydrogels aged 2 and 4 weeks at room temperature in the dried state.
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