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Fig. S1 FT-IR spectra of MgAI-LDH (a), MgAlCe-LDH (b), MgAl-LDH@Au (c), and

MgAlCe-LDH@Au (d)

Fig. S2 SEM images of (a) MgAlCe-LDH, (b) MgAl-LDH@Au, and (c¢) MgAlCe-LDH@Au.
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Fig. S3 EDX spectrum of MgAlCe-LDH@Au. The Cu signals originate from Cu grid.
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Fig. S4 High-resolution XPS spectra of MgAICe-LDH@Au: (a) Mg 1s, (b) Al 2p.
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Fig. S5 TGA curves of MgAl-LDH@Au and MgAlCe-LDH@Au.
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Fig. S6 Time-dependent UV-vis spectra of the reaction mixtures containing (a) CR, (b) RhB,
(c) MO, (d) MB, and (e) R6G aqueous solutions in the presence of NaBH, as a reducing agent
and in the absence of catalyst (blank tests). Reaction conditions: 2.5 mL aqueous solutions of
(a) CR (6x10 M), (b) RhB (2x10-¢ M), (c) MO (1x10* M), (d) MB (3x10~> M), (e) R6G

(4104 M), and NaBH,4 (0.1 M, 480 puL).
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Fig. S7 Time-dependent UV-vis spectra of the reaction mixtures containing (a) CR, (b) RhB,
(c) MO, (d) MB, and (e) R6G aqueous solutions in the presence of NaBH, as a reducing agent
and MgAlCe-LDH@Au as a catalyst. Reaction conditions: MgAICe-LDH@Au (20 uL, 1
mg/mL), 2.5 mL aqueous solutions of (a) CR (6x10~ M), (b) RhB (2x10-¢ M), (¢) MO (1x10-

4M), (d) MB (3x10- M), () R6G (4x10* M), and NaBH, (0.1 M, 480 pL).
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Fig. S8 Calibration curves as a function of In(Cy/C) vs. reaction time for the reaction mixtures
containing aqueous solutions of dyes (a) CR, (b) RhB, (c) MO, (d) MB, and (e¢) R6G in the
presence of NaBHj, as a reducing agent and MgAlCe-LDH@Au (20 pL, 1 mg/mL) as a catalyst.
Reaction conditions: MgAlCe-LDH@Au (20 puL, 1 mg/mL), 2.5 mL aqueous solutions of (a)
CR (6x107° M), (b) RhB (2x10- M), (c) MO (1x10* M), (d) MB (3x10~ M), (¢) R6G (4x10*

M), and NaBH, (0.1 M, 480 pL).
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Fig. S9 Time-dependent UV-vis spectra of the reaction mixtures containing (a) 4-NP, (b) CR,
(c) RhB, (d) MO, (e) MB and (f) R6G aqueous solutions in the presence of NaBH, as a reducing
agent and MgAIl-LDH@Au as a catalyst. Reaction conditions: MgAl-LDH@Au (20 uL, 1
mg/mL), 2.5 mL aqueous solutions of (a) 4-NP (10 mM) (b) CR (6x10> M), (¢) RhB (2x10-¢
M), (d) MO (1x10* M), (e) MB (3x10~ M), (f) R6G (4x10-* M), and NaBH, (0.1 M, 200 pL

for 4-NP and 480 uL for dyes).
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Fig. S10 Calibration curves as a function of In(Cy/Cy) vs. reaction time for the reaction mixtures
containing (a) 4-NP, (b) CR, (¢) RhB, (d) MO, (¢) MB and (f) R6G aqueous solutions in the
presence of NaBHy, as a reducing agent and MgAI-LDH@Au as a catalyst. Reaction conditions:
MgAIl-LDH@Au (20 pL, 1 mg/mL), 2.5 mL aqueous solutions of (a) 4-NP (10mM) (b) CR
(6x10° M), (c) RhB (2x10-¢ M), (d) MO (1x10-* M), (¢) MB (3x10-> M), (f) R6G (4x10* M),

and NaBH, (0.1 M, 200 pL for 4-NP and 480 pL for dyes).
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Fig. S11 Time-dependent UV-vis spectra of the reaction mixtures containing (a) 4-NP, (b) CR,
(c) RhB, (d) MO, (e) MB and (f) R6G aqueous solutions in the presence of NaBH, as a reducing
agent and MgAICe-LDH as a catalyst. Reaction conditions: MgAICe-LDH (20 pL, 1 mg mL-
1, 2.5 mL aqueous solutions of (a) 4-NP (10 mM), (b) CR (6x10-5 M), (¢) RhB (2x10-¢ M), (d)
MO (1x10* M), (e) MB (3x10-3 M), (f) R6G (4x10* M), and NaBH, (0.1 M, 200 uL for 4-NP

and 480 pL for dyes).
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Fig. S12 Calibration curves as a function of In(Cy/Cy) vs. reaction time for the reaction mixtures
containing (a) 4-NP, (b) CR, (c¢) RhB, (d) MO, (e) MB, and (f) R6G aqueous solutions in the
presence of NaBH, as a reducing agent and MgAICe-LDH as a catalyst. Reaction conditions:
MgAlCe-LDH (20 pL, 1 mg/mL), 2.5 mL aqueous solutions of (a) 4-NP (10 mM), (b) CR
(6x10-3 M), (c) RhB (2x10-6 M), (d) MO (1x104 M), (¢) MB (3x10~ M), (f) R6G (4x10-* M),

and NaBH,4 (0.1 M, 200 pL for 4-NP and 480 puL for dyes).
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Table S1 Comparison of various catalytic systems for the reductive degradation of 4-NP.

Catalyst Support Reaction time (s) | kapp (S) TOF (h1) Reference
Au doped meso-porous | Boehmite film 1920 1.7 x 1073 0.7 S1
Boehmite film

PANI nanofiber/Au NPs | PANI 300 11.7 x 1073 0 S2
AuNPs/SNTs SNTs 280 10.6 x 1073 46 S3
nanocomposite

AuNPs@CSNFs CSNFs 960 5.9 x 1073 563 S4
Au@HSNs C Si0, 1800 1.0 x 1073 14 S5
AuNPs@ZnO paper Hydrogel ZnO 240 2.4 %103 3 S6
Hollow capsule-stabilized | PAMAM 1800 2.0 x 1073 196 S7
Ag NPs

SiO,@Au/CeO, Si0,@CeO, 300 1.3 x10? 240 S8
Micelle-supported Ag | PNIPAP-b-P4VP 1950 1.5 %1073 16 S9
NPs

Au-DENDS550-1 Au-DEND-PEGS550 | 350 9.4 %1073 901 S10
Au(0)@TpPa-1 Au(0)@TpTa-1 780 54 %1073 9 S11
An NPNs Peptide 300 1.3 %1073 7 S12
a-CDS capped Au NPs a-CD 600 4.7 %1073 34 S13
Au/graphene hydrogel Graphene 720 3.2 %1073 12 S14
Au NPs HPEI-IBAm 1140 - 120 S15
Au NPs/TWEEN/GO | TWEEN/GO 840 42 %1073 7 S16
composites

Au-EGCGy ;-CF EGCG-CF 1800 2.4 %1073 2 S17
DMF-stabilized AuNCs | DMF 4200 3.0 x 1073 83 S18
Magnetically recoverable | Chitosan 600 1.2 x 1072 50 S19
Au nanocatalyst

Au-composite NPs PDMAEMA-PS 750 3.2x 1073 1 S20
Pt1Aul-RGO PDA/RGO 1800 0.7 x 103 14 S21
Pt3Aul-PDA/RGO PDA/RGO 600 9.6 x 1073 200 S21
Pt1Aul-PDA/RGO PDA/RGO 600 5.7 %1073 118 S21
Au-PDA/RGO PDA/RGO 600 2.0 x 1073 42 S21
Au NPs Solution B 120 2.0 x 102 3.0x 103 S22
Au NPs Solution B 200 9.0 x 103 9.0 x 103 S22
Au NPs Solution B 1320 1.0 x 1073 5.5 x 103 S22
Fe;04@CTS-AuNPs(A) | Fes04 1320 8.6 x 1073 272 S23
Fe;04@CTS-AuNPs(G) | Fe;0, 1320 1.7 x 102 296 $23
Fe;04@C16@CTS-Au Fe;04 1320 2.2 %107 413 S23
NPs(A)

Fe;0,@C16@CTS-Au Fe;04 100 3.1 x 1072 440 S23
NPs(G)

MgAl-LDH@Au MgAIl-LDH 210 1.3 x 102 3.4 x 103 This work
MgAlCe-LDH@Au MgAlCe-LDH 60 4.1 x 102 1.2 x 106 This work
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Table S2 Comparison of various catalytic systems for the reductive degradation of dyes:
methylene blue (MB), methyl orange (MO), Congo red (CR), rhodamine B (RhB), and

rhodamine 6G (R6G).
Catalyst Support Dye Dye Reactio | kypp TOF Reference
concentration n time | (s) ('Y
(s)
sFe;0,@C16@CT | Fe;04 MB 3.0 x10°M 100 3.0x 108 114 S23
S-Au NPs(G)
Au Nps/MCNSC CNSs MB I mM 720 3.3x1073 0 S24
Fe;04@C@Au Nps | Fe;04@C MB 1.0x10"M 600 5.0 x 1073 0 S25
Au@TA-GH Graphene MB 0.63 uM 540 2.0x 103 26 S26
Au NPs P.benghalensis MB 10 mg mL"! 480 2.9 x 1073 - S27
Au/KNbO; KNbO; MB 4.0x10°M 7200 2.0 x 104 0.05 S28
Au NPs S.acuminata fruit | MB 104N 720 7.0 x 104 0 S29
extract
Au NPs Kashayam MB 9.4 x10°M 300 5.5 %1073 0 S30
Au NPs Punica granatum MB 1 mM 900 6.0 x 1073 0 S28
MgAlCe- MgAICe-LDH MB 3.0x10°M 90 3 %103 2.2 x10° This work
LDH@Au
Fe;04@C16@CTS- | Fe;04 MO 1.0 x 10* M 120 2.0 x 1072 304 S23
Au NPs(G)
Au NPs Punica granatum MO 1 mM 900 3.0 x 1073 0 S28
Au NPs S.acuminata fruit | MO 104N 720 6.0 x 10+ 0 S30
extract
MgAlCe- MgAICe-LDH MO 1.0 x 104 M 90 4.0 x 1072 8.0 x 103 This work
LDH@Au
Fe;0,@C16@CTS- | Fe;04 CR 6.0 x10°M 150 1.3 x 102 149 S19
Au NPs(G)
MgAlCe- MgAlCe-LDH CR 6.0x 105 M 120 2.4 x 1072 3.3 x103 This work
LDH@Au
Fe;04@C16@CTS- | Fe;04 RhB 2.0x 10°M 140 1.6 x 102 4.8 S19
Au NPs(G)
MgAlICe- MgAlCe-LDH RhB 2.0x 10 M 120 2.0 x 102 111 This work
LDH@Au
Fe;0,@C16@CTS- | Fe;04 R6G 40x10*M 240 1.0 x 102 626 S19
Au NPs(G)
MgAlCe- MgAlCe-LDH R6G 4.0x 10* M 920 2.1 x 107 2.9 x 104 This work
LDH@Au
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