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Introduction 
Sepiolite (Mg4Si6O15(OH)2·6H2O) occurs as an authigenic precipitate in a number of lake and wetland settings, 
such as in the Amboseli Basin in Kenya and Tanzania (Hay et al., 1995). The proportion of authigenic to detrital 
clay minerals (e.g. Al-rich smectite) in terrestrial sediments is variable, and it has previously been hypothesized 
that pure Mg-silicates in regions such as Amboseli occur due to the absence of Al-rich detritus. Clay sediments 

have long been recognized as important chemical precipitates in sedimentary environments. Understanding how 
these minerals form is essential to understanding the sedimentary and geochemical evolution of these lake basins, 
specifically for paleoclimate reconstruction and paleoenvironmental applications. We will examine this issue by 
preparing Mg-silicate saturated solutions containing no detrital material and then containing variable amounts of 

Al-rich smectite (Clay Minerals Society Source Clay SWy-2). 
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Due to the amount of product only 
standards and the Mg-silicate gel  
were analyzed. Comparison to  
natural sepiolite (Wollast et a.,  
1968) reveal that both our new Mg-
silicate gel and previous Pre-Clay 
powder have a slightly lower  
MgO/SiO2 ratio.    

Table 2: MgO/SiO2 Ratio for Each Sample. 

Conclusions 

Figure 13: SEM 
Image of SWy-2 
with corresponding 
EDS results.  

Previous Work 

Figure 1: Diffractogram showing 060 peaks of SWy-2, Pre-Clay and Post-Clay products.  

Previous results showed some effects of 
adding Al-rich clay to Mg-silicate 

synthesis experiments. Wollast et al.'s 
(1968) sepiolite synthesis was replicated 

and Pre-Clay produced an X-ray 
amorphous Mg-silicate with no 
discernable 060 peak. Post-Clay 
produced a clay mixture with no 

discernable difference from SWy-2 
oriented XRD and a broad 060 peak 

observed at ~ 1.49-1.50 Å.  

Methods 
We replicated Mizutani et al.'s (1991) sepiolite synthesis experiments and prepared a Mg-silicate gel.  

Sodium Orthosilicate (Na4SiO4) 15.2 g 

Deionized Water 840 ml 

12 M Hydrochloric Acid (HCl) 26 ml 

Magnesium Chloride Hexahydrate (MgCl2 · 6H2O )  48.4 g 

1 M Aq Sodium Hydroxide (NaOH) 41.2 ml 

Table 1: Components for Creation of Mg-Silicate Gel. 

Figure 2: Precipitation of Mg-
Silicate Gel. 

Figure 3: Centrifuged Gel 
Before Drying. 

The gel precipitate was centrifuged and rinsed 
before it was dried for further analysis.  

The Mg-silicate gel was then seeded with a purified sub-micron 
sepiolite standard (Sep-sp-1), sonicated, and heated to 200° C 

for 50 hours in a Teflon lined Parr bomb.  

The experiment was then repeated with the addition of Na-
montmorillonite (SWy-2) in place of Sep-sp-1. Precipitates 

were examined using X-ray Diffraction (XRD),  X-ray 
Fluorescence (XRF) and Scanning Electron Microscope (SEM). 

Figure 4: Mg-Silicate/Sep-sp-1 
Mix Product. 

Figure 5. Mg-Silicate/ Swy-2 
Product. 

MgO/SiO2 
Sep-sp-1 0.65 
SWy-2 0.07 

Mg-Silicate Gel 0.41 
Pre-Clay Powder  
(Previous Work) 0.57 

Post-Clay Gel  
(Previous Work) 0.23 
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Figure 6: XRF Analysis of Samples (shown in Wt %). 

Quartz? 

Montmorillonite 

XRD data showed that Mg-Silicate gel produced a broad diffraction hump from ~3.0 – 5.0, but the 060 peak associated with 
clay octahedral sheets was not apparent. The absence of one may suggest that further treatments need to be added to 

complete the formation of sepiolite (i.e. pressure, heat). Mg-Silicate gel/Sep-sp-1 Mix produced a precipitate with no key 
differences from Sep-sp-1 by oriented XRD, but a slight shift of the Sep-sp-1 060 peak was observed from ~ 1.549 to 1.516 
Å in randomly oriented mounts. Mg-Silicate gel/SWy-2 Mix produced two broad humps at 4.51 Å and 2.56 Å, and a new 

peak at ~1.526 Å was produced, contrasting with the original SWy-2 dioctahedral 060 peak (1.492 – 1.504 Å). This suggests 
that we synthesized trioctahedral domains in a smectite structure. 

XRF data showed that the MgO/SiO2 ratio of Mg-Silicate gel (0.41) is slightly lower than the Sepiolite Standard (Sep-sp-1) 
at 0.65. To further explore this ratio SEM data was collected and showed an increase in Mg/Si from Mg-Silicate gel to Mg-

Silicate gel/Sep-sp-1 Mix. ICP-AES is currently being preformed to further explore these ratios. When examining Mg-
Silicate gel/SWy-2 mix the prescience of Al was only found as veins peaking through a possible Mg-silicate crust. 

These preliminary results provide some insight into the mineral formation and will better our understanding of the 
geochemical evolution of these lake basins. 

Figure 7: Diffractogram of  
Mg-Silicate Gel, Sep-sp-1 and  
Mg-Silicate/Sep-sp-1 Mix products, 
focusing on 060 peaks. 

Figure 8: Diffractogram of  
Mg-Silicate Gel, SWy-2 and  
Mg-Silicate/SWy-2 Mix products, 
focusing on 060 peaks. 

Figure 9: SEM Image of Mg-Silicate Gel with corresponding EDS results.  

Figure 10: 
SEM Image of 

Mg-Silicate/
Sep-sp-1 Mix 

with 
corresponding 

EDS results.  

Figure 11: SEM Image of Mg-
Silicate/SWy-2 Mix with 
corresponding EDS results.  

Figure 12: 
SEM Image of 
Sep-sp-1 with 
corresponding 

EDS results.  
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