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Sepiolite (Mg,SizO,5(OH),"6H,0) 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 ized as i chemical ipil in sedi 'y envi ( ding how
these minerals form is essential to ding the sedi y and hemical lution of these lake basins,
specifically for paleoclimate reconstruction and paleoenvironmental applications. We will examine this issue by r
preparing Mg-silicate saturated solutions containing no detrital material and then containing variable amounts of *\j‘jw,
Al-rich smectite (Clay Minerals Society Source Clay SWy-2).
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Figure 9: SEM Image of Mg-Silicate Gel with corresponding EDS results.

Previous results showed some effects of
adding Al-rich clay to Mg-silicate
synthesis experiments. Wollast et al.'s
(1968) sepiolite synthesis was replicated p

and Pre-Clay produced an X-ray v = Quartz? 4 S B
amorphous Mg-silicate with no z i ” b
discernable 060 peak. Post-Clay “ .
produced a clay mixture with no
discernable difference from SWy-2

oriented XRD and a broad 060 peak o Ll o &
observed at ~ 1.49-1.50 A. Figure I: Diffractogram showing 060 peaks of SWy-2, Pre-Clay and Post-Clay products.
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Figure 10:
SEM Image of
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EDS results.  —

222} Fieure 7: Diffractogram of

"l Mg-Silicate Gel, Sep-sp-1 and
Mg-Silicate/Sep-sp-1 Mix products,
- focusing on 060 peaks.
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Newly Synthesized Figure 11: SEM Image of Mg-
S Tri-Octahedral Domain? Sillicate/SWy-2 Mix with
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We replicated Mizutani et al.'s (1991) sepiolite synthesis experiments and prepared a Mg-silicate gel.
Me-Stteate Gel

“Table 1: Components for Creation of Me-Silicate Gel. The gel precipitate was centrifuged and rinsed
Sodium Orthosilicate (Na,Si0,) 152¢ before it was dried for further analysis.

Deionized Water 840 ml

12 M Hydrochloric Acid (HCI) 26ml

Magnesium Chloride Hexahydrate (MgCl, - 6H,0) | 48.4 ¢

1 M Ag Sodium Hydroxide (NaOH) 412ml

Figure 2: Precipitation of Mg- Figure 3: Centrifuged Gel

silicate Gel. Before Drying. Prreas

The Mg-silicate gel was then seeded with a purified sub-micron l‘%’;’i‘i‘;ﬂ'ﬂ‘ % :', 3 b e Figure 13: SEM
sepiolite standard (Sep-sp-1), sonicated, and heated to 200° C B mage of SWy-2

. . with i BT 1S00K WO= St SgwASET
for 50 hours in a Teflon lined Parr bomb. Figure 8: Diffractogram of ith corresponding

Mg-Silicate Gel, SWy-2 and
. . - M Mix products,
The experiment was then repeated with the addition of Na- 3 & E & e focusing on 060 peaks.

montmorillonite (SWy-2) in place of Sep-sp-1. Precipitates
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Figure 6: XRF Analysis of Samples (shown in Wt %). geochemical evolution of these lake basins.




