Modification of coal surface with alkyl layers
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Coal surface is chemically modified with alkyl moieties when it is immersed in the aqueous acid
solution of alkyl bromide, in the presence of 2,6-dimethylbenzendiazonium salt, (2,6-DMBD). 2,6-
DMBD is synthesized in situ from 2,6-dimethylanyline when it reacted with the equivalent amount of
sodium nitrite. Alkyl bromide serve as a source of alkyl radicals and they are generated when aryl
radicals obtained during the chemical reduction of 2,6-DMBD remove the bromine atom of
corresponding alkyl bromide. [1] This crossover reaction of aryl radicals is enabled due to the
particular behaviour of 2,6-DMBD radicals, which because of steric hindrance don’t react with the
coal surface at the difference of other aryl radicals, Scheme 1. [2] This new approach enabled the
modification of GC, Au and polymer surface with alkyl layers when aryl radicals were produced during
the electrochemical reduction of 2,6-DMBD. [3,4] We have modified coal with hexyl carboxylic groups
derived from 6-bromohexanoic acid and after rinsing in ethanol and acetone under sonication during
10 min, the sample is characterized with ATR IR and XPS techniques. ATR IR spectrum of modified coal
presents a strong pic at 1715 cmattributed to the absorption of C=0 groups while XPS high
resolution spectrum of Cls showed the presence of the pic at around 289 eV which is characteristic
for the presence of COOH groups. This results confirm the attachment of hexylcarboxylique acid
groups onto coal surface by diverting the reactivity of aryl radicals derived from 2,6-DMBD in the
presence of 6-bromohexyl carboxylique acid.
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Scheme 1: Grafting of coal surface with alkyl layers derived from alkyl bromide through C-Br activation with
a sterically hindered aryl radical obtained by reduction of the 2,6-dimethylbenzen diazonium salt.
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