TerraSpec® Halo mineral identifier
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TerraSpec® Halo mineral identifier
Key features:
•

Automatic internal background management.

•

Auto system monitoring and adjustment.

•

Intuitive data organization by project and location.

•

Adds a digital component to core logging.

•

Choose from multiple languages.

All-in-one mineral analysis
The data you need, wherever you are
Mining is a data-heavy business. To really understand a
deposit’s value and whether it’s commercially viable, you
need enough data to build an in-depth understanding of
the geological conditions at your prospective sites.
By measuring outcrops, hand specimens, core and drill
chips, you can determine their mineralogy, and in turn,
the geometallurgical properties of the ore. This helps you
build more efficient block models for decision-making
and mine planning.
NIR: Ideal for mining
Near-infrared spectroscopy has been used for years
around the world to analyze these minerals. As a
rapid, reliable technique, it’s ideal for geologists and
researchers in earth studies and environmental sciences.
Its benefits include health risks, time and cost savings,
real-time results, in-situ measurements, and little to no
sample preparation.

Up to 7 minerals & 9 scalars
per sample

Wavelength includes
VIS NIR SWIR

Near-infrared spectroscopy
The TerraSpec® Halo mineral identifier is a full-range
VIS-NIR-SWIR spectrometer measuring the visible, nearinfrared and short-wave infrared regions (350-2500 nm)
that produces immediate on-instrument results using a
non-destructive contact measurement.
NIR spectroscopy allows to create a fingerprint of a
sample, which is directly related to the mineralogical
composition. If differences in spectral response are large
enough for detection and identification, classification
based on the mineralogical composition is possible.
A major amount of minerals can be classified based on
their spectral response in visible and the near-infrared.
Our world-class VIS/NIR technology is features latest
innovations based on decades of experience of the
global recognized brand ASD.

No external interpretation
required

Batteries last all day
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Minerals in the Halo Library
• Iron-bearing minerals, such as hematite and goethite.
• Minerals found in Bauxite such as, gibbsite, diaspore,
goethite, hematite, kaolinite, siderite, and halloysite.

TerraSpec® Halo

• Rare earth element (REE)-bearing minerals, such as monazite
(a neodymium-bearing mineral).
• Clays, micas, chlorites, serpentines, sulfates, carbonates,
and ammonium-bearing minerals.
• Other hydroxyl-containing minerals such as amphiboles,
epidote, tourmalines, topaz, and diaspore.
• Sulfates such as K-Alunite, Natroalunite, gypsum, and
jarosite.
• Lithium-bearing minerals such as amblygonite and lepidolite.
Mineral library - VNIR
Azurite

Batnaesite

Chrysocolla

Cinnabar

Dioptase

Enargite

Enstatite

Goethite

Hematite

Jarosite

Monazite

Pitch Limonite

REE-Apatite

Specular Hematite

Uvarovite

At Malvern Panalytical, we have a long history of
delivering innovative mineral analysis solutions
to optimize mining processes. Our robust,
reliable systems, expertise, and support can
help you on every step of the journey, from
exploration to final analysis.

Data management made simple: It’s not just important
to get your data quickly – you also need to be able to
handle and manage it. With the TerraSpec Halo, you can
automatically save data on the device and export it to
any Windows computer later. The Halo manager software
lets you easily review and tag results, rename files, and
produce a clear graphical spectrum.

So, to make NIR field measurements easier than ever, we
developed the handheld TerraSpec Halo spectrometer.
Like all of our TerraSpec instruments, it adapts easily
to different environments, letting you capture data
quickly in the field and manage it back in the lab. It can
characterize hundreds of mineralogical samples each day
from a wide range of materials.

Works with other software: If you’d like enhanced
visualization, you can also easily use third-party software
on an external computer to manage your data – whether
it’s the cloud based aiSIRIS package from IMDEX or any
other tool of your choice.
User-friendly features: For in-field measurements, easy
operation is key. That’s why we designed the TerraSpec
Halo with some helpful additional features. For instance,
you can adjust the number of scans used for light or
dark rocks with just a few clicks. Built-in GPS and voice
memos let you geotag and record audio notes for every
measurement – no more lost notes. And there are even
dedicated settings for geologists and technicians.

Fast, accurate, detailed data
Mineral library - SWIR
Actinolite

Amblygonite

Ankerite

Antigorite

Aragonite

Attapulgite

Axinite

Azurite

Bastnaesite

Beidellite

Beryl

Biotite

Brochantite

Brucite

Buddingtonite

Calcite

Carlosturanite

Chalcanthite

Chamosite

Chloritoid

Chondrodite

Chrysocolla

Clinochlore

Clinochrysotile

Clinohumite

Clinozoisite

Colemanite

Cookeite

Coquimbite

Cummingtonite

Datolite

Diaspore

Dickite

Dioptase

Dolomite

Dumortierite

Eckermannite

Epidote

FeMgChlorite

Ferrimontmorillonite

Ferro-actinolite

Gedrite

Gibbsite

Glauconite

Glaucophane

Grunerite

Gypsum

Halloysite

Hastingsite

Hectorite

Homblende

Howlite

Humite

Hydrobiotite

Hydromagnesite

Hydrozincite

Iron Saponite

Iron Smectite

Jarosite

Kaersutite

K-Alunite

Kaolinite

K-ilite

Lazulite

Lepidolite

Lizardite

Magnesiohastingsite

Magnesioriebeckite

Magnesite

Malachite

MgChlorite

Mg-illite

Monazite

Montebrasite

Montmorillonite

Muscovite

Nacrite

Na-illite

Na-montmorillonite

Natroalunite

Natrojarosite

Nephrite

Nontronite

Orthochrysoltile

Palygorskite

Paragonite

Pargasite

Phengite

Phlogopite

Piemontite

Portlandite

Prehnite

Pyrophyllite

Rectorite

Rhodochrosite

Riebeckite

Ripidolite

Roscoelite

Saponite

Schorl

Sepiolite

Serpentine

Sheridanite

Smithsonite

Stilpnomelane

Strontianite

Talc

Topaz

Tourmaline

Tremolite

Turquoise

Vermiculite

Wavellite

Witherite

Zoisite

The TerraSpec Halo delivers on-screen results in
seconds. This means you can easily monitor crystallinity
changes, shifts in alteration patterns, and compositional
changes associated with geochemical gradients.
Confidence ratings and spectral scalars provide even
more information about your deposit. And all this
information can guide your exploration efforts, make your
core logging more efficient, and ultimately save you time
and money.

What can I use the TerraSpec Halo for?
The TerraSpec Halo is ideal for exploration – just some of
its applications include:
• Mineral, energy, and geothermal exploration.
• Alteration mapping.

No cables, no third-party hardware

• Greenfields/brownfields exploration.

The TerraSpec Halo is an all-in-one device. Thanks to its
lightweight design, robustness, and full integration with
mineral identification software, everything you need for
mineral identification in the field is on the device itself.
That means there’s no need for third-party devices or
cumbersome cables – you can carry it wherever you go.
One hand, one click!

• Outcrop/hand samples.
• Mine mapping.
• Drill cuttings.
• Core logging.
• Clay species determination.

Valuable services, unmatched support
Your instrument should deliver success regardless
of its application. With more than 30 years in field
spectroscopy, our instruments have earned an
international reputation, both for their technical
superiority and for the support team they come with.
Committed to unparalleled customer service throughout
your journey, our technical support, training, and
applications staff will work with you to ensure success.

In particular, we offer several customized training
options – from basic to advanced chemometrics and field
spectroscopy techniques. Training can take place online
or at your own site using your own instruments – in fact,
wherever you like.
Contact us today: www.malvernpanalytical.com
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Real time prediction of minerals

Remote sensing

TerraSpec Halo includes the Halo Library for real-time
prediction of minerals in dry rock samples. It gives you
multi-mineral predictions, confidence levels and spectral
scalars that allow you to monitor crystallinity changes,
subtle shifts in alteration patterns and compositional
changes associated within geochemical gradients.

Core shack

Field

The sample spectra can also be viewed on the display.
Spectral scalars:

Reclamation

• Al-OH, Kx (phyllosilicate kaolinite AlOH absorption feature)
• ISM (Illite Spectral Maturity)
• CSM (Chlorite Spectral Maturity)
• Mg-OH, Fe-OH, Fe3t (Fe3+ mineral type)
• Fe3i (Fe3+ mineral intensity)
• Al-Fe-Mg
Spectral reflectance data of your samples can be
transferred to an external computer via USB cable using
the included Halo Manager software. User sample
spectral reflectance data can be viewed in the Halo
Manager Software and exported to ASD and ASCII
formats.

From the mine to production and beyond
But that’s not all. As well as the TerraSpec® Halo,
our NIR instruments include the portable, rugged
TerraSpec 4 and the FieldSpec 4 for ground truthing to
support remote sensing.
Using the same technology platform for all stages of
the mining operation can improve your consistency and
efficiency, allowing you to use results across different
instruments and phases of your mine’s lifecycle.

including X-ray fluorescence (XRF), X-ray diffraction
(XRD), and particle size determination. These solutions
can help you more thoroughly characterize samples for
the best results. We hold a patent on the combination of
NIR results with these other techniques.

What’s more, we also offer complementary technologies,

aiSIRIS
Malvern Panalytical utilises aiSIRIS, IMDEX’s cloud-based spectral interpretation AI solution to provide fast and accurate
insights for customers from portable spectrometer data. It was developed by experts based on 25+ years’ experience in
applying the technology in mining and exploration. Malvern Panalytical is working with IMDEX to make even easier for
customers to interpret spectral data with confidence and speed.

Instrument

Terraspec® Halo

Terraspec 4

Fieldspec 4

Remote sensing

Field

Core shack

Production

Reclamation

Description

Specifications

Wavelength range

350 nm - 2,500 nm

Resolution VNIR @ 700 nm

3 nm

Resolution SWIR @1,400 & 2,100 nm

9.8/8.1 nm

Spectral sampling (bandwidth) VNIR

1.4 nm

Spectral sampling (bandwidth) SWIR

1.1 nm

Scanning time

100 milliseconds. After initial setup, mineral results typically reported around 20
seconds after trigger.

Signal-to-noise ratio
VNIR
SWIR 1
SWIR 2

9,000:1 @ 700 nm
9,000:1 @ 1400 nm
4,000:1 @ 2100 nm

Wavelength reproducibility

0.1 nm

Wavelength accuracy

0.5 nm

Channels

2151

VNIR (350-1,000 nm) detector

512 element NIR-enhanced silicon array

SWIR1 (1,000-1,800 nm) detector

Graded Index InGaAs Photodiode, 2-stage TE Cooled

SWIR2 (1,800-2,500 nm) detector

Graded Index InGaAs Photodiode, 2-stage TE Cooled

Certification and approvals
CE certified

• EN61010-1:2010 3rd Edition—Safety Requirements for Electrical
Equipment for Measurement, Control and Laboratory use

• EN61326-1:2013 Basic—Class A, Electrical Equipment for

Measurement, Control and Laboratory use-EMC Requirements
NIST traceable wavelength calibration
Packaging certified to ISTA 2A standard
EU Directive

2006/95/EC, 2004/108/EC

ISTA®

Transit tested

Traceability

NIST traceable

Communications
Wired

USB

Notification

On-board GPS, voice audio recorder for sample description

Physical and environmental
Height x width x depth

31 x 10 x 30 cm

Weight (with battery)

2.5 kg

Battery weight

0.5 kg

Battery run time

4 - 6h depending on audio

Operating temperature

0 - 40°C

Instrument storage temperature

-20 to +60°C

Battery storage temperature (long term)

0 to +40°C

DC input

11-19 VDC, 16.5 W

Additional details
Data management on data manager application

Optional Dell Latitude 5490 or other customer-supplied Windows 10 compatible laptop

Warranty

One-year full warranty including expert customer support

Languages supported on Halo device

English, Spanish, Chinese, French

Malvern Panalytical

www.malvernpanalytical.com

Grovewood Road, Malvern,
Worcestershire, WR14 1XZ,
United Kingdom

Lelyweg 1,
7602 EA Almelo,
The Netherlands

Tel. +44 1684 892456
Fax. +44 1684 892789

Tel. +31 546 534 444
Fax. +31 546 534 598
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