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Poi sson-Boltzmann Integra Equationin A Charged
Capillary and Its Numericd Solutions

Qian Yongxian
(Dept. of Geophysical Exploration, Jianghan Petroleum Institute, Jingsha, Hubei 434102)

Abstract  The nonlinear Poison-Boltzmann integral equation (PBIE) governing elec-
trogtatic potentid distribution in a charged capillary filled with symmetric electrolytes is derived
from the same physca principles as used in deriving nonlinear PoisornrBoltzmann differential e
guation , usualy caled PBE. PBIE isthen numericaly olved by iteration. Initerate computation
discrele valuesof electrica potential is 0ly needed , and thefirst or higher ordersof the differential
of the potentia is not used any more. This does essentialy remove the difficulty caused by the
very steep variation of the potential near the wall of the cgpillary. The resultsof the seven exanr
plesgiven in the paper show that the method proposed here is correct , efective, and accurate
(the relative errors less than 0. 01 %) , and easy to practice on a persona computer.

Key words  Hectrica double layer , Poison-Boltzmann equation, Cspillary , Numeri-
ca olution, Integra equation
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