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Abstract : Hydrogen substituted graphdiyne (HsGDY) was synthesized through an in-situ cross-coupling reaction with
triethynylbenzene as a precursor. The CH;Hg" adsorption performance of the novel sp-hybridized carbon material HsGDY was
studied in comparison with traditional sp>-hybridized carbon material graphene (GE). This work showed that HsGDY had an
excellent adsorption performance for CH;Hg', which was significantly better than GE. When the CH;Hg" concentration was 1.25
ug/L and solution pH was 7, the final removal efficiency of HsGDY with 30 mg dosage for CH;Hg" could reach nearly 100%. An
increase in ion strength, a decrease in pH and the presence of Hg®" would to some extent inhibit the adsorption of CH;Hg" on
HsGDY due to the competitive adsorption effect. HsGDY had good regeneration performance. After 5 regeneration cycles, its
CH;Hg' removal efficiency was still above 80%. By characterization methods such as Raman spectroscopy, Fourier transform
infrared spectroscopy (FTIR), X-ray photoelectron spectroscopy (XPS) and density functional theory (DFT) calculations, the
adsorption mechanism of CH;Hg" onto HsGDY was thoroughly studied. The results indicated that CH;Hg" was chemically adsorbed
on the HsGDY surface, mainly due to the interaction between the acetylenic functional group and CH;Hg".
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Fig.2 The CH;Hg adsorption performance of HsGDY and GE and the resultant kinetic fitting and the adsorption isotherms
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