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Capacitance and electroabsor ption performance for Cu* of
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Abstract: Biochar, prepared from rice husk and characterized by SEM, BET and XRD, was modified with
different concentrations of zinc acetate to synthesize products named RHC and MRHC, respectively. The
RHC and MRHC obtained were then applied into electrodes for electrochemical performance analysis. The
results showed that MRHC, with the zinc existed on the surface of the biochar in oxide form, exhibited rich
pore structure and large specific surface area. The MRHC electrode displayed significantly improved
specific capacitance, reduced resistance, and enhanced cycling and multiplicative performances compared
with RHC. MRHC-0.3 (MRHC obtained with a zinc acetate concentration of 0.3 mol/L), with a specific
surface area of 495 m*/g and a pore volume of 0.214 cm’/g, after 2000 charge-discharge cycles at 2 A/g, the
capacitance retention rate was 92.16%. The MRHC-0.3 electrode showed the best electroadsorption effect,
with an adsorption capacity of 9.57 mg/g on Cu*" at 0.9 V, pH 5 and Cu®" with an initial mass concentration
of 100 mg/L(200 mL). The removal rate of Cu*" with an initial mass concentration of 50 mg/L could reach
63.82% at 0.9 V and pH 5.
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Fig. 1 Schematic diagram of flow of the electroabsorption unit
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Fig. 2 SEM images of biochar modified with different concentrations of zinc acetate at different magnifications
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Fig. 3 N, adsorption-desorption curves of biochar modified
with different concentrations of zinc acetate
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Table 1 Specific surface area and pore volume of biochar
modified with different concentrations of zinc acetate
FE & b2 1fi A/(m?/g) LA (ecm’/g)
RHC 265 0.125
MRHC-0.1 421 0.182
MRHC-0.2 432 0.189
MRHC-0.3 495 0.214
MRHC-0.4 474 0.206
MRHC-0.5 448 0.191
MRHC-0.6 428 0.184
2.3 XRD 4#f

ANEVHeRE 2 Wt e, AR R 1 XRD 3%
4, WNE 4 FiR, BiA RESeRE Y BAE 20=21.98°
WA — AR ET 5E %, UM A Y RAL T 0 E T
WAL ek MR % 2 J5 , MRHC-0.1,
MRHC-0.2. MRHC-0.3., MRHC-0.4., MRHC-0.5.
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Fig. 4 XRD patterns of biochar modified with different
concentrations of zinc acetate
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Fig. 5 CV curves of RHC and MRHC electrodes at different
scan rates
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Fig. 6 Nyquist curves of RHC and MRHC electrodes
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Fig. 7 Constant current charge/discharge curves of RHC and
MRHC electrodes at 0.5 A/g (a); Constant current
charge/discharge curves of MRHC-0.3 electrode at
different current densities (b); Specific capacitance
of RHC and MRHC electrodes at different current
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Fig. 8 Effect of voltage on electroabsorption effect
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Fig. 10  Effect of Cu®" concentration on electrosorption effect
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