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Fig. S 1. EDAX of a) HGC-Ni (1), b) HGC-Ni (2) and ¢) HGC-Ni (3)
nanocomposites.
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Fig. S 2. Progress of UV-Vis spectra at different cycles for reduction of 4-nitrophenol
by HGC-Ni a) (1), b) (2), and ¢) (3) nano-catalysts.

Table S 1. Catalytic reduction of the P-NP by HGC-Ni (1), (2), and (3) nano-
catalysts. Using 0.2 mg nanocatalyst, 4 mg NaBH4, and water 2.5ml. A 0.1ml of 0.28
mg/ml stock P-NP was added in each cycle.

(0.8ilsmr:1g) 12min | 0.1389 | 0.794
(O.g'zlsmrLg) Cycle2 7min | 0.2552 | 0.9854 0.0098
5
(0'8.2 18mr|ng) Cycle3 omn | 02122 | 0.0928 (01_600678628) (7.045 x107)
(0.8'218mr:1g) Cycled | 1amin | 01471 | 0.9898
0.1ml CycleS | 16min | 0.1173 | 09947




(0.028 mg)

(0 8'218mr:1g) Cycleb | 18min | 0.1011 | 0.9898
0 8'218mr:1g) Cycle” | 19min | 0.0842 | 0.995
0 8'218mr:]g) Cycle8 | 13min | 0.0769 | 0.9931
Total = Total = Total <
0.8ml 7.63 N
109 min
(0.224 mg) cycles
(0 8'218mr:1g) Cyclel | 15min | 0.1025 | 0.5091
(0 8‘218m,:]g) Cycle2 | 7min | 0.1847 | 0.9296
0 g'zlsmrlng) Cycle3 | 12min | 0.1030 | 0.9661
0.1ml Cycled | 0.6412 | 0.0094294
(2) 0.0r8 g ycle 17min | 0.075 | 0.9766 | (0.004609) | (6.778 x10°%)
17 min
o Cycles only 58% | 0.0567 | 0.9731
(0.028 me) complete
Total = Total = otal <
0.5ml 4.58 =
68
(0.14mg) cycles min
(0 g'zlgm,:]g) Cyelel 1 gmin | 0.2644 | 0.8504
(© 8'218mr:]g) Cycle2 | 3min | 02831 09142
(0 (())ﬁlsmr:,g) Cycle3 5min | 0.3113 | 0.9897
(0 (C)).lemrlng) Cycle4 8 min | 0.2723 | 0.9937
(0 g.zlgmr:]g) Cycle5 9 min | 0.2044 | 0.9873
0.l 2.4066
Cycle6 | 10min | 0.1749 | 0.9927
o.1ml (5.326 x10°)
(0 0.28 mg) Cycle?7 13 min | 0.1563 | 0.9945
(0 g.zlsmr:)g) Cycle8 15 min | 0.1182 | 0.9941
Aml _
(0 828 mg) Cycle9 18 min | 0.1014 | 0.9958
Aml _
(0 828 mg) Cyclel0 22 min | 0.0949 | 0.9963
o.tml Cyclell | 24 min | 0.0896 | 0.9968

(0.028 mg)




(0 8'218mr:1 g) Cyclel2 27 min | 0.0729 | 0.9964
.Aml
.Aml
(0 8élsmr:qg) Cyclel5 | 28 min | 0.0613 | 0.9955
(0 8.218mn|1g) Cyclel6 36 min 0.042 | 0.9942
.Aml
0 828 mg) Cyclel7 | 36min | 0.0434 | 0.9929
0.1ml 7 min
(0.028 mg) Cyclel8 | only19% | 0.0285 | 0.9619
: 8 complete
Total = Total = otal <
1.8 ml 17.19 32%am;n
(0.504mg) cycles
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Fig S 3. Progress of UV-Vis spectra at different cycles for reduction of MO by HGC-
Nia) (1), b) (2), and c) (3) nano-catalysts.

Table S 2. Catalytic reduction of the P-NP by HGC-Ni (1), (2), and (3) nano-
catalysts. Using 0.2 mg nanocatalyst, 4 mg NaBH4, and water 2.5ml. A 0.05 ml of
1.28 mg/ml stock MO was added in each cycle.

0.05 ml _
14 0.1432 | 0.6345
(0.064 mg) min
(Oobgmml 2 Cycle2 | omin | 15281 | 0.9136
0.05ml Cycle3 4.448 0.03475
. _ )
(0.064 mg) 3min | 0.8579 | 0.9536 | (0.013588) | (1.0616x10%)
0.05 ml Cycle4 .
4 0.5926 | 0.9965
(0.064 mg) min
0.05 ml Cycle5 6min | 0.4434 | 0.9864




(2)

(0.064 mg)

(0(.)6%54 ”r:g) Cycle6 7min | 03325 | 0.987
(0?6%54 r::g) Cycle7 8min | 63704 | 0.9973
(0?6%54 ”r:g) Cycle8 | 11min | 0.2034 | 0.9791
(0(.)6%54 ”n‘:g) Cycle9 11min | 0.2337 | 0.9988
(&)‘Z mm|g) Cycleld | 11 min | 0.1935 | 0.9953
(oc.)d()si r:}'g) Cyclell | 13min | 0.1608 | 0.9978
(0?6063 ”r:]'g) Cyclel2 | 17min | 0.1266 | 0.9968
(0?6(()554 ”r:g) Cycleld | 17min | 0.1154 | 0.9863

0.05ml | Cycle14 o:lym;r.]% 0.0816 | 0.991
(0.064 mg) complete

T()";*:T'] I= o= | Toa =128
(0.896 mg) | cycles m
(0?6(()554 rrr;lg) Cyclel 17 min 0.088 | 0.8284
(Oédzirmg) Cycle2 omin | 05119 | 0.6929
(0?6%54 rTr:]lg) Cycle3 2 min 0.6863 | 0.7224
(0?6%54?]'@ Cycle4 3min | 0.7566 | 0.9028
(Oédzirmg) CycleS 3min | 0.7286 | 0.9561
(0?6%54 r:n'g) Cycle6 3min | 0.6206 | 0.9891
(0(.)(.)%54 r::g) Cycle7 4 min 0.5408 | 0.9845
(0?6%54 r:]'g) Cycles 5min | 0.4388 | 0.9674
(0(.)(-)%54 r:g) Cycle9 5min | 0.4199 | 0.9892
(0(.)6%541 nr:g) Cyclel0 6 min 0.3564 | 0.9923
(0(.)6(()5511 f:qlg) Cyclell 8 min 0.2803 | 0.9937

0.05 ml Cycle12 9 min 0.2073 | 0.9729

(0.064 mg)

5.6928
(0.017391)

0.03846486
(1.175x104)




0.
(0 O%immlg) Cycle13 9 min 0.2362 | 0.9827
( Oodginr:g) Cycleld | gmin | 02317 | 0.9939
0.05 ml
0.0 654 me) Cyclel5 | 11 min | 0.2043 | 0.9968
( O%%T:qlg) Cycle16 11min | 0.1818 | 0.9982
( Oodgi"r:g) Cyclel? | 1omin | 0187 | 0.999
.05 ml
( 0002354 me) Cyclel8 | 1o min | 0.1643 | 0.9945
17 min
Ooc')%iml Cycleld | ony79% | 0.0983 | 0.9924
(0. mg) complete
Total = Total = Total =
0.95ml 18.79 -
(1216 mg) | cycles | 148mn
.05 ml Cyclel )
(00006F:l me) yele 15 min 0.1068 1 6341
.05 ml )
(0000654 mg) Cycle2 2 min 0.5549 0.6644
0.05m
(0.064 mlg) Cycle3 2 min 0.8214 | 0.7388
.05 ml )

(0000654 mg) Cycled 2 min 0.8682 0.8023
0.05 ml ) 0.
(0.064 mg) Cycle5 3 min 0.9701 | geos

.05 ml
(0000654 mg) Cycle6b 3 min 0.7705 | 0.9745
0.05 ml
(0.064 mg) Cycle? 5 min 0.4945 | 0.9741
) 0.05 ml Cycle8 5 min 0.463 | 0.9793 (076;(2)32338) 0.0331527
(0.064 mg) ' ' ' (1.014x10%)
.05 ml
(000%54 mg) Cycle9 6 min 0.3303 | 0.9426
0.05 ml
(0.064 mg) Cyclel0 7 min 0.3483 | 0.9712
0.05 ml
(0.064 mg) Cyclel1 7 min 0.3484 | 0.9734
0.05 ml
(0.064 mg) Cyclel2 8 min 0.3003 | 0.984
.05 ml
(OOO%FZL mg) Cyclel3 8 min 0.2792 | 0.9819
0.05 ml
(0.064 mg) Cycle14 9 min 0.2431 | 0.9838
0.05 ml Cycle15 10 min | 0.2192 | 0.9828




(0.064 mg)

0.05 ml

(0.064 mg) Cyclel6 12 min 0.1911 | 0.9844
0.05 ml

(0.064 mg) Cyclel7 14 min 0.1887 | 0.9852
0.05 ml .

(0.064 mg) | Cvele1® L4min 1 4 1965 | 0.9958
0.05 ml

(0.064 mg) Cyclel9 | 14min | 0.1586 | 0.9936
0.05 ml

(0.064 mg) Cycle20 | 15min 0.154 | 0.9957
0.05 ml

(0.064 mg) Cycle21 | 19min | 0.1331 | 0.9974
0.05 ml

(0.064 mg) Cycle22 | 19min | 0.1298 | 0.9974
0.05 ml 21 min

(0.064 mg) | CYle23 | only82.7% | 0.0852 | 0.9878
: complete
Total = Total = otal <
1.15 ml 22.82 22%am;n

(1.472mg) cycles




