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The enzyme 3Na/2K-ATPase generates current, Coulomb(C)/sec, and capacitance (C) 
or free electrical potential (Volt), when sending electrolytes across a biological 
membrane. Salt escapes from these circuits only by a process called admittance after 
somewhere in the circuit capacitance and current have changed identity. This phase 
shifting, requiring temporal storage of capacitance, can be realized by RC-circuits 
only. Previously we showed that capacitance temporarily is stored in ion channels 
before it is further transported in fixed vesicle concentrations of 0.83moleNaCl1 or 
15mmoleNaCl/moleH2O, which suggests that also water transport in the circuit must 
be generated by H2O-admittance, a condition that requires increased water mobility. 
The latter can be shown in a Faraday setup consisting of a platinum Pt-hydrochloric 
acid solution and 2 electrodes connected to a DC-source (E). One ampere (1C/H2O- or 
1Pt/H2O.sec) causes Pt-deposition as capacitance C at one electrode, and 
disappearance of gas, 2H+O (H2Og), at the counter electrode. This escape of Pt-
capacitance and H2Og from the electrical circuit shows that RC-circuits must be 
generated. It is therefore not unreasonable to assume that Pt-current is stored in water 
as molePt/moleH2Og capacitance. Such a 2-step mechanism of admittance generation 
requires first a Pt-cation being sent into the space between fluid molecules in 
exchange for a H2Og molecule returning from the gas into the fluid phase. 
Subsequently this Pt is deposited on the counter electrode as current while H2Og 
disintegrates into 3moles2H+O gas capacitance. This process shows both phase 
shifting and 3-fold increased H2O-mobility. Pt is deposited as 10-2C/cm2.moleH2O 
current (1Amp is 1C/sec per 100cm or per 10x10cm2). This capacitance is first 
maximally accumulated as 10-3C/moleH2O.cm2.cm (10-5Pt/ltr.moleH2O per 100cm)2 
in 10cm3 volume by the counter electrode. Thus, Pt+ could saturate to 
30mC/moleH20g (1.66C/ltr) before 1moleH2Og disintegrates in 3mole(2H+O)g at the 
anode. The redox-potential Et of the H2O/O2 water/gas transition is therefore 0.83C/ltr 
or 0.83Volt (textbook). The total water capacitance when every cm3 at the counter 
electrode is filled with capacitance can amount to 100x1.5mC/ltr, or 
8.33Joule/moleH2O. This water potential is exploited by he enzyme 3Na/2K-ATPase 
to generate 83.3mV electrolyte capacitance in the ion channels (8.33Volt/100cm)1. 
Thus, the data are in excellent agreement with the findings in rabbit mandibular duct 
and donkey sweat gland showing that the enzyme/channel combination is able to 
transfer 0.83moleNaCl/liter1in transport vesicles. The latter value is compatible with 
Et of water being 15mC/moleH2Og (1moleH2O=1CH2O=18ml)1. In a model the 
dissolved Pt particles would replace H2Og, while the latter cluster with other H2O 
molecules in the fluid state, leaving the number of particles per moleH2O essentially 
unchanged at constant volume. Maximally 0.15moleH2Og per moleH20 (2.7ml) is in 
the gas state (0.83Joule/ltr). Pairs of H2Og return into the fluid state by admittance 
(water is a dipole) when water freezes. It causes an apparent volume reduction from 
18ml/mole to 16.65ml per moleH2O, suggesting that 0.925liter ice with specific 
weight of 0.925 is present in one liter non-frozen H2O. It is concluded that admittance 
generates both electrolyte and water transport, and that water behaves like a gas. 
1. Bijman J (2004) J Ped Pulm, suppl 27: 242 
2. Faraday1.pdf at www.bijman.info 
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