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Abstract

C3N. supported Ru catalysts were synthesized with an impregnation-reduction method. The pre-
pared catalysts were evaluated for the hydrogen generation via catalytic hydrolysis of BH;NHj3. Ef-
fect of catalytic activity was investigated by varying the impregnated Ru loading, amount of NaBH,
as reducing agent during the preparation procedure, and was studied under different reaction con-
ditions, such as reduction temperature, amount of used catalyst as well as the stirring speed. It
was found that the TOF of 227.8 mol Hz'mol-'Ru'min-! was achieved by using 0.05 g of Ru/C3N4
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with Ru loading of 0.4 wt.%, while the molar ratio of RuClz:NaBH, was 1:5. Notably, with increasing
reaction temperature, mass transfer of reactant and product was accelerated, and more BH;NH3 mo-
lecules were activated, leading to higher rate of hydrogen generation. In addition, more active sites
of Ru were exposed with enhancing the amount of used catalyst, resulting in the enhancement of
the reaction rate towards hydrogen formation as well. When the stirring speed was raised up to
810 r/min, external diffusion could be eliminated, leading to the highest reaction rate towards hy-
drogen generation. According to the Kinetic study, the activation energy for hydrolysis of BH;:NH3
towards hydrogen generation over Ru/CsN, is 39.2 kJ-mol-1. This indicates that the reaction tem-
perature has almost no effect on catalytic activity towards hydrogen generation.
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Figure 1. XRD patterns of Ru/C3N, catalysts with the different
Ru loadings for hydrogen generation via catalytic hydrolysis of
NH3BH3
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Figure 2. Performance of Ru/C3N, catalysts with the different
Ru loadings for hydrogen generation via catalytic hydrolysis of
NH3BH3
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Figure 3. XRD patterns of Ru/C3N, catalysts synthesized with
different amount of used NaBH,

& 3. [E] NaBH, FI£#%& 89 Ru/C;N, 1L TR XRD i
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Figure 4. Performance of Ru/C3N, catalysts synthesized with
different amount of used NaBH, for hydrogen generation via
catalytic hydrolysis of BH3NH;
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Figure 5. Performance of Ru/C3N, catalysts with different stirring
speed for hydrogen generation via catalytic hydrolysis of BH;NH;
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Figure 6. Performance of Ru/C3N, catalysts with different catalyst amounts for hydrogen generation via catalytic hydrolysis
of BH;NH; (a), curves for hydrogen generation rate versus catalyst concentration (b), and the logarithmic plot of hydrogen
generation rate versus the Ru concentration (c)
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Figure 7. Performance of Ru/C3N, catalysts under the different reaction temperature for hydrogen generation via catalytic
hydrolysis of BH3NHj; (a) and Arrhenius curve (b)
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Table 1. Activation energy of different Ru catalysts for hydrogen generation via catalytic hydrolysis

F 1. T[E Ru R FIEL SRR R~ SR R B E L RE

Catalyst E.(kJ/mol) Reference
Ru/Ce(OH)CO; 60.16 [13]
Ru/ND 50.7 [14]
Ru@Sio, 38.2 [15]
Ru/NGR 46 [16]
Ru/Ni-foam 4051 [17]

Ru/C3N4 39.2 This study

4. #hig

1) &M AT RuCl; 538 57 NaBH, ¥ =2 tboly 1:5, 36 TE4H ) Ru &5 0.4 wt % 1) £ 1)
RU/C3N, LTI 4 )8 Ru JEMEN e %2, M A0 &0 e /K R il &0 R 33 R e B, TOF A 227.8 mol

H,-mol *Ru-mint.
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2) 7E 810 r/min, RU/CsN4f#EAFIHEMZE, ~MIREM S, M r=EE R M. Ru/CsN, AL
AL e P SO R A . RU/ICoN, AL S B 28 %9 0.91, 34K AE A 39.20 ki/mol.
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