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SPL CDL
n=25 n=26

(Unkown, high fluorescence) 24 -
Goethite 52 42
Magnetite 48 85
Hematite 4 85
Maghemite 12 4
MMC 68 -
Organic C-H stretch 32 -
Quartz 8 -
Carbonate 4 -
Amphibole - 4
Chromite - 4

SPL CDL
Quartz 54 -
Iron Oxide 24 48
Calcium Carbonate 7 -
Rutile 3 -
Magnesium Silicon Oxide 12 -
Magnetite - 52

Table 2: Percent of Raman spectra analyses of
rust samples indicating the presence of various
materials. Samples were taken from both the
Sample Preparation Lab and the Cosmic Dust
Lab.

Table 1: XRD-derived modal abundances
within rust samples taken from the Sample
Preparation Lab and the Cosmic Dust Lab.

Figure 3: Raman spectroscopy results for rust samples from both water leaks.
Two samples are shown from the Sample Preparation Lab, one for the Cosmic
Dust Lab, and four standards are also shown for comparison.

Figure 5: SEM images of rust and other detritus particles from the Sample Preparation Lab.
Bottom right image is an enlargement of the inset box in the bottom left image.

Introduction
• Early 2016 water leak in the Cosmic Dust Lab

• From cleaning sink beside the lab’s flow bench
• Ultra pure water eroded the metal drain pipe
• Water leaked onto the flow bench and deposited 

rusty material

• September 15th, 2016 water leak outside the Lunar and 
Meteorite Thin Section Labs

• A hose from a water chiller ruptured
• The water was circulating through old metal pipes
• Water flooded into the Sample Preparation Lab 

area outside the Thin Section Labs, and into the 
Thin Section Labs themselves

• Rusty particulates were deposited by this water

• Samples of the rust detritus were collected for analyses 
presented here, and the remaining rust was cleaned up

• No samples were damaged in either event, and 
remediation is under way in the Thin Section Lab area

Methods
• Raman spectra were collected using a Horiba LABRAM

• 514 nm excitation laser
• Grating of 300 lines/mm
• 50x objective lens
• 60 µW total flux,  ~26 µW/µm2 power density
• 8s per exposure, 3 exposures per spectrum
• Spectra were collected using Horiba software and 

analyzed using CrystalSleuth from the RRUFF 
project (http://rruff.info).

• X-ray diffraction (XRD) analyses were conducted with a 
Panalytical X’pert Pro powder diffractometer

• CoKα source (45kV/40mA)
• Samples examined from 4 to 80 2θ
• 0.02° step at 50s/step

• BSE images and EDX data were obtained using a JEOL 
JSM 7600F scanning electron microscope (SEM)

• Beam settings of 15kV and 750pA

Results
• Cosmic Dust Lab

• Rusty material is very fine grained
• Dominated by iron oxides/hydroxides

• Magnetite, hematite, and goethite
• Minor chromite and maghemite also present

• Sample Preparation Lab
• Rusty material is very fine grained
• Dominated by iron oxides/hydroxides

• Goethite, magnetite, maghemite, hematite
• Abundant carbon and organic compounds
• Silica, silicate, and carbonate also present

Discussion & Conclusions
The Sample Preparation Lab material is likely more varied because it is

not a “clean lab” but rather a wide hallway area leading to the Thin Section
Lab areas. There are a series of benchtop saws, grinders, and associated
pumps kept in the Sample Preparation Lab area, and the sampling of rusty
material was taken from beneath the table these saws, grinders, and pumps
reside on. It is probable that particulates from the materials that have been
cut and ground using that equipment have fallen under the table over time,
and were mixed with the deposited rust particles from the water leak.
Consequently, we are primarily concerned about ferric oxides and
oxyhydroxide contaminants from both leak incidents.

Although we do not anticipate that these oxide dusts will be probable
contaminants in the Apollo or Antarctic Meteorite thin sections or the Cosmic
Dust samples, we have documented the mineralogy of these dusts here in
case any inexplicable observations of such materials are made from either
collection. Moreover, we have archived additional subsamples of the possible
contaminants for additional future studies, should they be warranted.

Figure 1: Flooding in the Sample Preparation Lab area.

Figure 2: Residue in the Sample Preparation Lab area.

Figure 4: SEM images of rust particles from the Cosmic Dust Lab.

http://rruff.info/
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