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The  Wet Chemistry Laboratory (WCL) aboard the 

Phoenix Mars Lander derived salt compositions that 
indicated the presence of aqueous briny solutions [1].  
Previous work has shown that perchlorate salts may be 
responsible for the formation of aqueous solutions at 
low relative humidity values [2,3]. Perchlorate deli-
quescence has been demonstrated at relative humidity 
(RH) values as low as 40%, validating the idea that 
aqueous perchlorate solutions can exist in the present 
Martian environment. To further expand our knowl-
edge of aqueous solutions on Mars, it is important to 
incorporate all cations and anions reported from the 
Martian soil analysis.  

To understand the formation of briny aqueous solu-
tions on Mars, salt analogs were developed to closely 
match the cation and anion concentrations as reported 
by WCL [4].  These salt analogs contained Mg(ClO4)2, 
MgCl2, MgSO4, K2SO4, CaSO4, and Na2CO3. Three 
salt analogs were developed to fully encompass the 
correct anion concentration, cation concentration, and 
most Mars-like, labeled as ‘Instant Mars.’  

Using Raman microscopy, we have studied phase 
transitions of the analogs in an environmental cell [5].  
Phase transitions were monitored using Raman spec-
troscopy in combination with optical microscopy while 
samples were held at a controlled water vapor concen-
tration and temperature. A schematic of the experimen-
tal setup is shown in Figure 1.  Salt analog solutions 
were nebulized to generate 20 µm particles (on aver-
age) that were deposited onto a quartz wafer. Prelimi-

nary results reveal liquid water uptake on ‘Instant 
Mars’ salt particles occurs at low relative humidity 
values (~35%) at 243K.  Figure 2 visually illustrates 
the water uptake at 243K of an ‘Instant Mars’ particle. 
The particle grows and darkens as the RH is increased 
and the presence of water is confirmed by Raman spec-
tra. Perhaps even more interesting is the ability for 
these particles to persist in the liquid phase at even 
lower relative humidity values (~10%).  With meas-
ured humidity values at the Phoenix Lander site vary-
ing from 0-100% in a diurnal cycle [6], it seems likely 
that aqueous, briny solutions can form in Martian envi-
ronmental conditions.  
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Figure 1: A schematic of the Raman microscope ex-
perimental setup. 
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Figure 2 Microscope images illustrating water 
uptake at 243K of an 'Instant Mars' particle.  As 
the RH increases, a visual change (size and dark-
ness) is apparent. 
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