Using a field spectrometer to distinguish kaolinite from halloysite

Kaolinite and halloysite are both dioctahedral 1:1 layer silicates and hydrated alumi-
num silicates. They are similar in genesis, structure and composition. Kaolinites and
halloysites have the same chemical composition except that halloysite has a higher wa-
ter content. Kaolinites have a platy sheet structure while halloysites can display tubular,
spheroidal or platy morphologies.

Kaolinites are used as fillers and coatings in paper, filler in rubber products, used in
paint, manufacturing of ink, cement, detergents, and many other industrial uses. Hal-
loysite are enjoying increased interest in green nanotechnology applications that use
halloysite nanotubes as additives in polymers and plastics, electronic components, drug
delivery, and cosmetics.

Distinguishing kaolinite from halloysite in the field can be performed with a field port-
able spectrometer such as the —
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ultra-high resolutlon spectrometer.
Kaolinite is identifiable by dou-
blets at 1395 and 1412nm and
2160 and 2208nm. In well-ordered
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The oreXpress with the exclusive
Miniprobe‘s 3mm spot size for field
or core shack use.

kaolinitie the doublets are seen as
distinct absorption features. In less
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well-ordered kaolinite the shorter
wavelength appears as a shoulder
on the longer wavelength. Hal-
loysite has similar absorption fea-
tures to less well-ordered kaolinite
with an additional broad water
feature at 1912nm. Working with
an oreXpress, oreXplorer or oreX-

pert field spectrometer from Spec-
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tral Evolution, a geologist can dis-

tinguish kaolinite from halloysite
in the field by scanning at an outcrop, bench or pit. The spectrometers are also used to
quickly scan core and save the data in a core shack.

The oreXpress, oreXplorer and oreXpert spectrometers cover the spectral range from
350-2500nm. The oreXpress offers high resolution/high sensitivity, the oreXplorer of-
fers higher resolution while the oreXpert is the highest resolution field spectrometer
available. They are designed for field use with a rugged and durable chassis, battery
power for a full day of scanning and a backpack for portability. They can be equipped
with contact probes to provide consistent illumination for scanning your samples. These
spectrometers are available with EZ-ID mineral identification software and access to
three mineral spectral libraries: the USGS library and the optional SpecMIN and Geo-
SPEC libraries for a total of 2600 spectra of over 1000 minerals. EZ-ID allows a geol-
ogist to perform un-mixing of minerals in a sample using match regions to focus on
different absorption features for different minerals.
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DARWin SP Data Acquisition soft-
ware allows you to display multiple
scans in the same window for com-
parison. Above a kaolinite scan is
in blue and halloysite scan is in
red . Note the difference in dou-
blets at 1400 and 2200nm and the
broader water feature of halloysite
at 1900nm.
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