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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
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gode 0 HH-XRF

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”.

No. Technical Description Requirements | Compliance None
Spec. compliance

Hand-Held X-Ray

System Fluorescence Spectrometer
(HH-XRF) for on-site
geochemical analysis.
Should be able to analyze Documentation
elements from Magnesium | required
to Uranium (Mg-U).
Geo. Mining, Geo.
Exploration and REE App.

f:;rg":'(‘:;' “Mg, Al, Si, P, S, Cl, K, Ca, Sc,
Ti, V, Cr, Mn, Fe, Co, Ni, Cu,

elements)

Concentration
range and
Limit of

From ppm level to 100 %, in
Geological Samples.

(The bidder must document
and submit the maximum

Documentation
required




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)).
4 e Rh target X-ray tube Documentation
e 50-60 kV (The Voltage | required
and Current (kV/pA)
must be automatically
changeable and
programmable to
Excitation provide optimal
source 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

5 Silicon drift detector (SDD), | Documentation

the detector must be required
Detector specified with high spectral

resolution, not exceeding

135 eV at Mn Ka.

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 readlly selectable

. operating modes.

Filters and of operatlrrg TnOdes that Full documentation
Modes use an optimized detailing the

combination of filters, technical

voltage, and current for the | parameters (kV,

best analysis of Rare Earth | M filter selection)

Elements (REE) and light | °f 83ch models

required.

element matrices.)

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

Spot size mining.
(The smallest possible
analytical spot size
— ;




(Collimation) must not
exceed 3 mm to ensure
accuracy in analyzing
granular samples or small
areas.)

8 The instrument
shall provide
multiple, clearly
defined, and

e Geo. Exploration and readily
Geo. Mining. selectable
e The instrument must °p°Jat'"Fg )
include a dedicated modes. FUT
L documentation
software application detailing the
or mode specifically technical
optimized for the parameters (kV,
simultaneous analysis WA, filter
Calibrations & and quantification of salaction).of
. s each mode is
Calibration Rare Earth Elements required
Certificate (La, Ce, Pl’, Nd, Gd, The bidder must
etc.) in geological provide
matrices, minimizing calibration
spectral certificates for
interferences.) :he ﬁ::tl; gr:cal
(Moreover, any additional r::del using
calibration offered can be internationally
an advantage point.) recognized
Certified
Reference
Materials
(CRMs).
9 | Weight with
battery e Upto2.250 Kg
10 Documentation
. is required for
e Li-ion battery & A .
R Ear y&Ac the effective
prer. battery life,
e Not less than two .
bl specifically
Power removable certifying a
rechargeable g0
| ) minimum of 6
batteries (with a .
.. . working hours
minimum life of 6
. under
working hours) .
continuous
analysis/firing




conditions. This

environmental

+45) °C
e Humidity: €90 %.

must be a
formal test
report from the
manufacturer.
11 Software for advanced XRF | Documentation
spectral analysis and report | is required for
Software generator, GPS Coordinates | the type of
can be exported to GIS software
software.
12 High-resolution internal
cameras
P e For sample imaging
and
e For spot positioning
on the rock.
13 nteraciive Integrated color LCD
touch screen
14 e Largeinternal storage
capacity
e USB port
Data Transfer e Wi-Fi connectivity
e Bluetooth
connectivity
e |/O ports
Documentation
15 is required by
Certification e CEorEn61326 providing the
latest
certificate.
16 Documentation
e Temperature: (-5 - is required by

providing the
latest

conditions e Military Standard certificate for
810-G drop test. all the
e |[p54 mentioned
specifications.
)
—2



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 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).

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 Latest compatible Windows
System 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 Not less than Ten (10) (more is
an advantage) XRF Sample
Cups and XRF Films (Mylar or

Polypropylene) for acid
resistance.
17.8 | Maintenance Provision of a set of basic field
Tools maintenance tools and

window-changing supplies.
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Technical specifications of the Certified Reference Materials (CRMs)
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No.| Requirement

Description

Compliance

None
compliance

A 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).

B 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).

C 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.

D 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.

E 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.




(Special Conditions) &eldl bg AJ1 :Lib

celaall cilillate ) 2 e A1 Aalal) da g ) AL o) SV Cany

Aol dnilall A5 e datiae B9 of Tuaiad Sy (padlall) slhaall pdis 050 OF oo
doylw Ay Bolgd @uis ao dSkasll J=15 (OEM)-(Original Equipment Manufacturer)
Jolaill J83ag asasiio oo dluog caydd 3358 eliar Of oz WS welld Cadhs Lo ol Jgaiall

(3 oy Lo U85 o Jlgadll po

2025 oy Ji5 Y daxhual Buawg g Slab oy pdadl gl 05S0 Of e
&0 (o Olgiuw (5) guos e Ja5 Y o) dholg dilme Diluo AS eudiny jadliall prb .

29719 (ASUgiunall p3lglly ¢yl adad J Ao Adass VLSl odd JouiS Of oz - 3lgd! pdlw!
gl Lol Bluall 99 cdlalall Sudl

&0 e (1) B>y D e JAB Y Buke) drivanll Ggandl Ao ddue EUL&SN..LEEQ oadlall 5l
Bu>gs JoIL Hlgamdl bdd Coo B Al oda I Fan s L._ST Ggd> JU> L_g ' él@.«." f)\hﬂﬁ"
A ol il syr) L Vg bt

O Ja5 Y sue) aASUgiuwall )lglly Aoy Hladl adad auax> A9 g0 () g5 oD oadlall ply .

Buke) L)l adad) dajle ylael Al @ids o LS A0 lorall Diluall B0 slgiil day Olgiww (3)
BSkedl 00 sLagsl da jlawdl ol / st daewwy Udlas I BLSYL (Ol ghw (puros

il allaig Olexa i a3y

Olexanll (Perpetual License) dails dasy eodiny adlnll aih 1jlgal Oloxay o
Aduaell 59 Allg dBUI Bylhg acl syl jlganl) Aa3 el

Qgwlod| Jusid fUa.oJ dadls yas) eaddn uadlnll fjug 1J geonall O gunloddl Ll ‘nw .

(Pro) &3 o jlue) e JE Y jlgr S dalls dyasy 0555 oo ¢(Laptop) Jgexall

& dddael 59 Allg ddUall 8)l)g ‘o.wp oas>y)l oda st Cw g i S0 Eodoul) A8
Aia ST Jaiie Sl iasy)l 035 gl 933

(Major Software and Firmware sl Oludaadl a8 g0 ow) dgad @iy padlall pAl

Olgiuw (3) pe J&5 Y i) Bl dSlzxepg jlg>ll Upgrades)

il o Joadl 3aseilly sloll Hlislg cdygddl

Bdaiaell danzyall 3lgall (po Aol doj> W) g5 (aBlall e oy tdamaryell Oluadl doygs o
08) Graial Bladl JoF Jais JBYI (do dalise olive daw osais (CRMs) Weo
Jho Dlly el gl doemtdl poliall wlisey ((U) posihss! | (Mg) pgumisel!
(REE 830Ul & )Nl olially cU pguilygally «Th pg2)gils <Pt pgauidhlly cAu )
duols ASle Wluall 0dn zualy LOD JI jlgaell (iUl dgiod dyylie Obgiume Lis

ol



Olasolgall ae dojdl 0dd @lais OF Cox (el plusiwdl 8550 (Ownership)
sllaall 2 g3 33y0d) Jgtadl (§ 89S dall CRMs J saizall dia

Sliss ool padlall e s 1(Blind Samples) @asilly HlisH ddLaY! Sligal
plhad Lalle (39209 datne siee § lisus Ll o) (CRMS) JI s Buytr derglgr
shay e s3> eu\:c.lm}g cdidaall g Alg A8l §)ljg) damall Ly yaS ae iliall ol
OlzaS 89l (Ownership) 4ol &She lgio (&5 b zuary Glead) Gole Hlas
A48Us| Az duazmye

(Live Demonstration) Jes Lo shb padlell el :@aslly Joadl slodl i)
oyl plol (AL dadidl/8 widl) d8LsYI Cliually (CRMS) dsazryoll il plasiiwly
By Lgllaall poliall arez Jadoxiy 8518 o Slgal) ddadl 8yaa)l @Y 8)ljel (58
4893909

394> 7ud 92 (33909 Jsake (53 )85 @S (adlll e > i(LODs) ALSI| DU 4485
Al d gl ger Agiian § gzl &uladll (LODS) o)l

aéSL_’; Jeadl ddTy et Jod wgllaall jlgdl e Jolis L_5‘9 o) ol el (adlall ok .9
el diuanll By Wiy A3Uatl B)lh9 Jud (o duow liedl Joadl 2890 § @i lang Adiiidll gl
oyl i e ddiall Oldadl A (adlall Jaxiy cd>lg Jos foml bualy cnabsgall (3o 5
Qe Ml aude Ly @i I pulud)l 98 oyl e pimg (Lpey Jadly doBY Joils)

Sl

S 593l 2 pall 3563.10

3593 Lglhaall 36 glly Olslgadl guex Jllly (il p2yall g 3oy OF paBlall e o
w2yl g Llually Juaddl Ol S o0 dad)gg duig S| fewd 3B)] padlall e
4 ool Jladly (sl

Gl el @uiiny Lgal I USE: Aaslall A1 e owny @83 Gllas 05 O padlndl e .11
Silgiaw (3) G e J&5 Y Bkl el S5l il aad pdgig oSl

Rl )lal / didanll 89 Allg AUl 8)lhg seudkancd] 08,12

L1y 2ylazdly padsall pow)g Cadi Juidd Sy )95 Shelds 3V Hladb yadl pudd Of .13
g s 9 AungSioell W5l gallg o)l 488 Colassodl e dalall dupally 5,3 ilao

121 el y9uo GG (0 agy 120 e sl Bue w3 Ml o .14

T @y

Nz—.



