
Goldschmidt 2012 Conference Abstracts

Mineralogical Magazine | www.minersoc.org 1650

Improved analytical method for 
determination of Mg isotopes: 

Application to seawater and natural 
carbonates 

ANGELA DIAL1*, C. RIDGEWELL2, B. KILGORE1, D. TREMAINE1,
S. MISRA3 AND V. J. M. SALTERS1

1Florida State University; NHMFL – Geochemistry; Tallahassee, FL, 
USA; (presenting author: dial@magnet.fsu.edu)

2Vanderbilt University, Nashville, TN, USA
3University of Cambridge; Dept. of Earth Sciences; Cambridge, UK 

Magnesium isotopes are a powerful tracer of low temperature 
geochemical processes [1, 2]. However, widespread application of 
Mg isotopes in geochemical studies is limited due to the relative
amount of Mg required for high precision measurements, high 
procedural blanks, artificial fractionation induced by chromato-
graphic methods, and low matrix tolerance [1, 2]. The improved 
method for Mg iso 25 26Mg) determination has low 
mass consumption (5 ng-Mg) with  high precision (± 0.1‰, 2s) and 
high matrix tolerance using Neptune® MC-ICP-MS. A single step 
chromatographic method is used to quantitatively (100.0% ± 0.2%) 
separate Mg from matrix elements with low blanks and no column 
induced fractionations. Quantitative separation of other matrix 
elements (Li, Na, Ca, and Sr) was also achieved with > 99% recovery 
(Fig. 1). This procedure is optimal for natural carbonates and 
seawater samples with high matrix loads.

Preliminary MC-ICP-MS analyses of CAM1, DSM3, and 
seawater fall in the published range ( 25MgCam1 and 26MgCam1

relative to DSM3 are 1.47‰ and 2.67‰, respectively) (Fig. 2).  
I
n=105), while external reproducibility obtained on pure Mg solutions 

to investigate relationships between 7/6Li, (26/25)/24Mg, and (88/87)/86Sr 
ratios in natural carbonates to asses their viability as indicators of 
weathering and endmember mixing in carbonate systems.  

Figure 1:
Quantitative 
separation of 
alkali and 
alkaline earth 
elements. 

Figure 2: 25 26Mg for 
elution matrices, seawater, 
cave dripwater, DSM3, and 
internal isotope standards.  
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Introduction 

The patterns that emerge from a displacement process depend 
greatly on the mobility ratio between displaced and displacing 
phases. When a less viscous fluid (e.g. CO2) displaces a more viscous 
fluid (e.g. brine) the displacing fluid fingers through the porous 
media, causing it to travel faster and longer distances. Spontaneous 
formation of foam during the displacement may be an effective 
solution to stabilize the displacement. Surface treated nanoparticles 
have been shown to stabilize CO2 in water foam by adhering to the 
surface of CO2 bubbles and preventing their coalescence [1]. 
However, the large adhesion energy suggests that mechanical work 
must be applied to bring the nanoparticles from bulk phases to the 
CO2-water interface [2]; Co-injection of CO2 and nanoparticle 
solution at high rates is known to provide sufficient energy. Here, we 
study the foam formation during a fluid/fluid displacement at low 
shear rate. 
Methodology 

In order to capture the efficiency of the nanoparticle foam flood, 
we inject CO2 and CO2 analogue fluids into sandstone cores 
preloaded with either brine or brine with suspended nanoparticles. 
We use CT scanning to measure the saturation profile and flow 
pattern during a displacement, and pressure transducers to measure 
the overall mobility.  
Results and Conclusion 

Even at small flow rates (low shear rate) the presence of 
nanoparticles acts to control the CO2 mobility. The displacement 
front is more spatially uniform and breaks through later in the 
presence of nanoparticles compared to displacements without 
nanoparticles (Fig. 1). Pressure measurements during the 
displacement are consistent with generation of a viscous phase such 
as an emulsion. These observations suggest that nanoparticle 
stabilized emulsion is formed during the displacement which acts to 
suppress the viscous instability. We argue that generation of droplets 
of CO2 occurs at the leading edge of all drainage displacements; 
however, the droplets are preserved only in the presence of 
nanoparticles. 
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b) 
Figure1. Side view of the Boise sandstone core after injection of 0.10 
PV of octane, a) without nanoparticle, b) with nanoparticle 
 
 [1] Zhang, et al. (2010), Paper SPE 129885. [2] Binks (2002), 
Current Opinion in Colloids interface sciences, 7, 21- 41 


