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Simulations of the Viking Labeled Release responses with H and Fe montmorillonites[l,2] 
have been used as evidence that smectite clays are present in Mars soil[3,4,5] and it has been 
concluded, based on that work, that the Mars soil is acidic[6]. However the Viking LR responses 
have recently[7] been replicated with a different medium having a pH of about 7.3. Also It has 
been shown[8], in agreement with other studies[9], that the second injection reabsorption effect, a 
feature of the LR results which has not been reproduced in the acidic clay studies, is caused by 
a shift in chemical equilibrium upon dilution in a system where the pH is slightly basic. This 
investigation into the processes occurring in the simulations with acidic clays was conducted to 
resolve these contradictions so that a reliable estimate of the pH of Mars may be made. 

The simulations of the LR experiments with acidic clays[l,2] were performed with the Getter 
technique, a procedure which the originators of the LR experiment developed to screen samples 
for possible activity before using them in the actual LR experimental configuration. It will be 
shown here that the acidic clay results with the Getter techniques are what may be termed 
"false-positive" responses caused by the differences in the physical+hemical environments of the 
Getter and LR experiments. 

The signals from the Getter simulations with acidic clays were much smaller than would be 
observed[lO] if they had been produced by the release of most of the C-14 in one carbon of 
one nutrient in one aliquot, as happened in the active LR cycles on Mars. The signals which 
were observed in the Getter experiments can be accounted for by the following sequence of 
chemical events: 

1.The carboxylic acid anions in the nutrient are protonated, converting them to formic, 
glycolic, and DL lactic acids which have finite vapor pressures. 

2.Water is removed from the solution by hydration of the partially dehydrated substrate, 
concentrating the solutes in the solution. The water of hydration in clays occupies chemically 
specific sites and is stoichiometrically related to the structure. Some of the carboxylic acids 
are also trapped in the clay structure but are not bound as favorably. This produces an 
increase in concentration of the nutrients which in turn increases the vapor pressures of the 
carboxylic acids, in accord with Raoultls law. 

3.The C-14 labeled carboxylic acids vaporize but the vaporization does not stop when 
enough has evolved to saturate the space above the sample as would occur in the actual 
LR configuration; rather the Getter trap continues to pump the volatile C-14 labeled acids 
from the moist clay. 

The above chemical explanation for the acidic clay results is consistent with the behavior 
observed in LR simulations with other acidic dehydrated deliquescent salts in our laboratory[ll]. 
The model explains the observations[l,3,4] concerning the facts that the amino acids did not 
contribute to the Getter experiment responses, that increasing the acidity increases the responses 
and that increasing the degree of dehydration increases the responses. Mass spectra measurements 
support the idea that protonation and concentration of the nutrient solution with acidic clays 
enhances the partial pressure of formic acid in the gas phase. 
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