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Recently, some harmful compounds and bacteria have been detected from tap water. Particularly, the nitrite nitrogen
causes methemoglobinemia and cyanosis for infants. In this study, the surfaces of coffee grounds were carbonized by mi-
crowave and carbonaceous materials were produced. The specific surface area of the coffee grounds did not change by car-
bonization, while the base consumption decreased. Moreover, we estimated the extent of the adsorption of nitrite nitrogen
onto the coffee grounds in terms of its removal from tap water. The adsorption mechanism of nitrite nitrogen onto coffee
grounds would be monolayer adsorption, because the adsorption isotherms fitted to Freundlich or Langmuir equations. It is
suggested that the adsorption of nitrite nitrogen onto coffee grounds is related to the phenolic hydroxyl and carboxyl
groups. The coffee grounds thus can be utilized for the removal nitrite nitrogen from tap water.
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Tablel. Chemica properties and yield of coffee grounds

and AC.
Consumptions (mmolC g) )
Samples Yield (O)
Base Acid
AC 14 0.048 —
CGO 11.7 0.040 —
CG 15 7.8 0.049 6.9
CG 20 82 0.058 5.3
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Table2. Percentage of nitrogen or hydrogen and physical
property of coffee grounds and AC.

Specific surface
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Fig. 1. Adsorption isotherms of nitrite nitrogen onto coffee grounds and

AC.
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Fig. 2. Freundlich plots of nitrite nitrogen onto coffee grounds and AC.
e :CGO,m :CG15 v :CG20,0 :AC

Table3. Freundlich constants of nitrite nitrogen adsorption
onto coffee grounds and AC.

Freundlich constants

Samples r
10n k
AC 0.34 0.33 0.999
CGO 0.36 2.78 0.947
CG15 0.46 0.20 0.997
CG 20 0.42 0.18 0.987
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Fig. 3. Langmuir plots of nitrite nitrogen onto coffee grounds and AC.
e :CGO,m :CG15 v :CG20,0 :AC

Table4. Langmuir constants of nitrite nitrogen adsorption
onto coffee grounds and AC.

Langmuir constants

Samples
a Ws (mglg)
AC 1.78 0.56 0.972
CGO 347 3.87 0.893
CG15 0.50 0.40 0.986
CG 20 1.20 0.36 0.988
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