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(Handheld X-ray Fluorescence Spectrometer (HH-XRF) for Elemental

Analysis — Two Units (2))
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Technical Specifications of Hand-Held X-Ray Fluorescence Spectrometer (HH-XRF) for
Elemental Analysis

No. Technical
Spec.

Description

Requirements

Compliance

None
compliance

System

Hand-Held X-Ray
Fluorescence Spectrometer
(HH-XRF) for on—site
geochemical analysis.

U

Elemental
range (47
elements)

Should be able to analyze
elements from Magnesium
to Uranium (Mg-U).

Geo. Mining, Geo.
Exploration and REE App.
“Mg, Al, Si, P, S, Cl, K, Ca, Sc,
Ti, V, Cr, Mn, Fe, Co, Ni, Cu,
Zn, Ga, As, Se, Rb, Sr, Y, Zr,
Nb, Mo, Ag, Cd, Sn, Sb, Cs,
Ba, W, Pt, Au, Hg, Pb, Bi, La,
Ce, Pr, Ta, Nd, Gd, Th, U”.

The instrument software
must incorporate advanced
spectral deconvolution
algorithms for automatic

Documentation
required




correction of spectral
overlaps, specifically
addressing interferences
between transition metals
(Fe, Co, Ni) and Rare Earth
Elements (REEs), as well as
As/Pb/Au interferences in
geological matrices.

Concentration
range and
Limit of
Detection
(LoD)

From ppm level to 100 %, in
Geological Samples.

(The bidder must document
and submit the maximum
Limits of Detection (LODs)
in a Standard Silicate
Matrix for the following
elements: Mg, Al, Si, S, P
(less than 500 ppm), and
Heavy Elements (e.g., Au,
Pt, U, Th) (less than 5
ppm)).

Documentation
required

Excitation
source

e Rh target X-ray tube

e 50-60 kV (The Voltage
and Current (kV/pA)
must be automatically
changeable and
programmable to
provide optimal
excitation for light and
heavy elements
separately (e.g., 10-15
kV for Mg-Ar
excitation and 40-50
kV for Fe-U excitation).

e Not less than 4W

e Not less than 200pA

e The X-ray tube
system must include
automatic
hardware/software
safety interlocks (X-
ray beam auto-cut-
off) when no sample
is presented at the

Documentation
required

4< v




window or upon
trigger release.

5 e Silicon drift detector | Documentation
(SDD), the detector | required
must be specified
with high spectral
resolution, not
exceeding 135 eV at
Mn Ka.

e The Silicon Drift
Detector (SDD) must
Detactor be integraFed with an
active Peltier
thermoelectric
cooling system
designed for
continuous field
operation up to
+45°C without
thermal throttling or
performance
degradation.

6 The instrument
Not less than five (5) shall provide
position automatic filter multiple, clearly
changer, (The device must | defined, and
provide a sufficient number | re2dily selectable

. operating modes.

Filters and of operatn?g TnOdes that Full documentation
Miss use an optimized detailing the

combination of filters, technical

voltage, and current for the | parameters (kV,

best analysis of Rare Earth | WA filter selection)

Elements (REE) and light :’:::i‘;z;“’e 's

element matrices.)

7 Selectable collimation for Documentation
Geo. Exploration & Geo. required
mining.

. (The smallest possible
Spot size . .
analytical spot size
(Collimation) must not
exceed 3 mm to ensure
accuracy in analyzing




granular samples or small

areas.)

Calibrations &
Calibration

Geo. Exploration and
Geo. Mining.

The instrument must
include a dedicated
software application
or mode specifically
optimized for the
simultaneous analysis
and quantification of
Rare Earth Elements

The instrument
shall provide
multiple, clearly
defined, and
readily
selectable
operating
modes. Full
documentation
detailing the
technical
parameters (kV,
HA, filter
selection) of
each mode is

<55 required.
Certificate (La, Ce, Pr, Nd, Gd, The bidder
etc.) in geological must provide
matrices, minimizing calibration
spectral certificates for
interferences.) g ﬁeotl_o gical
(Moreover, any additional ranp:dl;aulsci»:g
calibration offered can be internationally
an advantage point.) recognized
Certified
Reference
Materials
(CRMs).
e ::::irr‘; it e Upto2.250Kg
10 Documentation
is required for
the effective
e Li-ion battery & Ac battery life,
adapter. specifically
e Not less than two certifying a
removable minimum of 6
Power

rechargeable
batteries (with a
minimum life of 6
working hours)

working hours
under
continuous
analysis/firing
conditions. This
must be a
formal test




report from the
manufacturer.

11

Software

Software for advanced XRF
spectral analysis and report
generator, GPS Coordinates
can be exported to GIS
software.

Documentation
is required for
the type of
software

12

Camera

High-resolution internal
cameras
e For sample imaging
and
e For spot positioning
on the rock.

13

Interactive
touch screen

Integrated color LCD

14

Data Transfer

e largeinternal storage
capacity

e USB port

e Wi-Fi connectivity

e Bluetooth
connectivity

e |/0O ports

Documentation

environmental
conditions

e Temperature: (-5 -
+45) °C

e Humidity: £ 90 %.

¢ Military Standard
810-G drop test.

e |p54

15 is required by
Certification e CEorEn61326 providing the
latest
certificate.
16 Documentation

is required by
providing the
latest
certificate for
all the
mentioned
specifications.

17 | Accessories Mandatory and Value-Added
Accessories

17.1 | Printer Mobile printer, compatible
with A4 paper size.

17.2 | GPS System Dual GPS Capability (Internal

& External): 1. Internal GPS
(integrated) and.

Ql—i?\;(%




2. External GPS (separate
dedicated unit). The
instrument must allow for
easy selection/switching (e.g.,
disabling the internal GPS to
connect to the external
tracker via Bluetooth).

The system software must
support automatic tagging and
immutable embedding of GPS
coordinates (Latitude,
Longitude, and Altitude),
Timestamp, and Sample ID
directly into the exported data
files (CSV, Excel, GIS formats).

17.3

Carrying Case

Heavy-duty, custom-fitted
carry-on case.

17.4

Field
Strap/Harness

A comfortable, ergonomic
shoulder/waist harness or
strap to allow the operator to
carry the instrument safely
and conveniently during
prolonged fieldwork, 2 for
each device.

17.5

Stand/Holder

A Universal Tripod (not a
dedicated/proprietary stand)
for general stability and use.
(An additionally
dedicated/proprietary stand
will be considered an
advantageous point)

17.6

Laptop
Computer

A dedicated laptop with the
following specifications or
Higher/Latest Generation
specifications, which will be
considered a significant
Advantage Point:

Processor

Intel Core i7 (Latest
Generation available at time
of bid).

RAM

Not less than 16 GB DDR4
(latest equivalent is an
advantage).

Storage

Not less than 512 GB SSD M.2
(faster is an advantage).




Display

Not less than 14” with a 2.8K
OLED display (equivalent
high-resolution display is an
advantage).

Operating
System

Latest compatible Windows
0S (e.g., Windows 11 Pro)
optimized and compatible
with the instrument's
software. Offering the
absolute latest stable OS
version will be considered an
Advantage Point.

17.7

XRF Supplies

Provision of not less than 200
XRF Sample Cups and
appropriate acid-resistant XRF
Thin Film (e.g., 4-pm or 6-pm
Mylar or Polypropylene film)
optimized for light element
(Mg, Al, Si) detection.

17.8

Maintenance
Tools

Provision of a set of basic field
maintenance tools and
window-changing supplies.

e




Technical specifications of the Certified Reference Materials (CRMs)

HH-XRF g2 glaa)l (CRMS) Beinedl duasr ol 3l gall duiidd] olinol goll

AW Olasolgally sulaell 8)gell Slgall (35345 O o

No.

Requirement

Description

Compliance

None
compliance

Performance
Verification CRMs

A minimum of six (6) different CRMs
covering a range of elemental
concentrations sufficient to
demonstrate the instrument's ability to
analyze all elements listed in Technical
Specification No. 2 (from Mg to U).

Concentration
Coverage

The selected CRMs must include:

1. High Concentration: Samples where
the target elements (Mg, Al, Si, Fe, etc.)
are present at high concentrations
(Major/Minor levels).

2. Low Concentration (Trace): Samples
where key pathfinder and precious
elements (e.g., Au, Pt, Th, U, REEs) are
present at or near the instrument's
specified Limit of Detection (LOD) (as
per Amended Spec. No. 3).

Matrix Matching

All CRMs shall be Geological/Mineral
Matrix-Matched (e.g., Silicate Rock,
Base Metal Ore, or similar matrix) to
the intended application, ensuring
accurate field simulation.

Calibration Check
Standards

A set of three (3) additional Calibration
Check Standards (either CRMs or
traceable Secondary Reference
Materials) must be provided to be used
for daily performance validation and
drift correction checks.

Certification

All materials provided under this clause
MUST be accompanied by their
original, full Certificates of Analysis
issued by the certifying body, clearly
stating the certified values and
associated uncertainties for the
elements.




All Certified Reference Materials
(CRMs) provided must originate from
internationally recognized reference
material producers (RMPs) accredited
under I1SO 17034 (e.g., USGS, CANMET,
OREAS, BAM, or equivalent).
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