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Effects of four kinds of anionic surfactants on wetting of
coal tar pitch surfaces

ZHANG Peng, WEL Wen-long, LI Xing, CHANG Hong-hong
( College of Chemical and Chemisiry Engineering , Taiyuan University of Technology ,Taiyuan 030024 ,China)

Abstract ; In order to investigate wetting of surfactant solution on coal pitch surface in preparing the coal pitch water
slurry (CPWS) , the wetting behavior of coal pitch surface by solutions of four kinds of anionic surfactants with different
structures , sodium dodecyl sulfate ( SDS) , dodecyl benzene sulfonic acid sodium ( SDBS) , anthraquinone —2 —sodium
sulfonate( NA) and Naphthalene—1-sulphonic acid sodium(SN) ,were investigated by measuring surface tension and
contact angle. The critical surface tension, spreading coefficient, adhesion work and adsorption mechanism of surfac-
tants solutions on coal pitch surface were discussed , too. It turned out that the surface tension and contact angle of SDS
and SDBS were lower than that of NA and SN, and the spreading coefficients of SDS and SDBS are greater than that of
NA and SN, while the adhesion works of SDS and SDBS are lower than that of NA and SN. This shows that the wetta-
bility of SDS and SDBS on coal pitch surface is better than that of NA and SN, while adhesion of SDS and SDBS on
coal pitch surface is poorer. Moreover, the Zisman theory is well agree with the wetting of four kinds of surfactants solu-
tions on coal pitch surface. There is a liner relationship between adhesion tension(y,, cos ) and surface tension(y,, )
of SDS and SDBS, so it can be speculated that Lifshitz-van der Waals adsorption lead the wetting process.
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Fig. 1 A plot of the surface tension of aqueous solutions of SDS,

SDBS,NA and SN vs. the logarithm of surfactant concentration
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Fig.2 A plot of the contact angle of aqueous solutions of
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Fig. 3 A plot of the spreading coefficient of aqueous solutions
of SDS,SDBS,NA and SN on the coal tar piteh surface
vs. the logarithm of surfactant concentration
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Fig.5 A plot of the adhesion tension of aqueous solutions of
SDS,SDBS,NA and SN for the coal tar pitch surface
vs. the surface tension
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