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Investigate the co-occurrence and reactivity of organic matter (OM)
and Uranium (U) from the New Mexico Jackpile Morrison Formation
using laboratory experiments, spectroscopy and electron microscopy

Objective

analysis

Background

Jackpile Mine — Laguna Pueblo
NM

1960’s

* American Utility Management:
Grants Mining District

* 45 miles west of Albuquerque

* Operational period — 1952-1983

* Villages 2000 feet from mine site

» Largest open pit uranium mine Iin

Jackpile Mine Waste Characterization
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Materials and Methods

1. Microprobe Mapping, Fixed Angle X-ray fluorescence
(XRF), Transmission Electron Microscopy (TEM) and

Energy-dispersive X-ray spectroscopy (EDS),

Thermogravimetric Analysis (TGA) and Excitation Emission
Matrix (EEM) were performed to understand the character
of the minerals and organic matter present in the mine

waste

2. X-ray photoelectron spectroscopy (XPS) and Acid
extractions were performed before and after heat treatment
(Loss on Ignition -LOI- 550 “C - 5hr) on two mine sites from

the Jackpile Mine in the Pueblo of Laguna
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Results and Discussion

Transmission Electron Microscopy (TEM) and

Energy-dispersive X-ray spectroscopy (EDS)
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Thermogravimetric Analysis
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Results and Discussion
X-ray Photoelectron Spectroscopy Effect of LOI
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1. Change in C functional groups after LOI

2. Despite heat treatment, U(lV) is shown on the top surface of the

samples
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Basic Extraction Particulate Organic Matter (BEPOM) and Excitation Emission Matrix (EEM)
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Acid Extractions
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Conclusions R

Laguna

Humic and fulvic acid groups-like were observed on basic extractions on both

sites

XPS analysis show changes on the carbon functional groups after the LOI
experiments. Carbon and U was detected by XPS, confirming the co-occurence

of U-OM

Higher concentration of U-extractable in samples with higher organic matter lost

Batch experiments to better understand the influence of organic matter in
uranium released from the mine waste to the environment

. Spectroscopy, microscopy and thermal analysis confirm that organic matter and
uranium co-occur in mine waste form the Jackpile Mine located in the Pueblo of

Future Work

. Mass Quadrupole Time-of-Flight (Q-TOF) and Tesla Fourier-Transform lon
Cyclotron Resonance mass spectrometer (FTICR MS) to understand the

chemical composition of organic matter and to characterize specific groups
interacting with U and preventing it from being released to the environment




