
INAM EXPERT Mobile and EXPERT 3L XRF analyzers for mining applications

In every phase of exploration, mining, metallurgy and waste management op-
eration it is necessary to perform measurements of chemical composition of 
various substances: ores, minerals and rocks of different nature and origin, ore 
concentrates, metals, industrial wastes of different composition, etc. Usually this 
requires use of multiple methods of analysis and is performed quite often in 
traditional laboratory environment.

INAM analyzers can help specialists in all segments of mining operation 
quickly measure composition of inorganic and metalic objects  with a single 
instrument. INAM EXPERT Mobile portable analyzer and EXPERT 3L high presi-
sion desktop analyzer are designed for use both in the field mobile laboratories 
and in the stationary laboratories.

INAM Analyzer is an intelligent automatic measuring system, adaptable to any 
measurable object and allows their quantitative analysis without operator inter-
vention. This creates significant advantages to the user:

• user  is relieved from typical  procedures  of creation,  correction and choice 
of XRF calibration and deals only with measurements of itself;

• analyzer has a single universal calibration on all elements in the object. This  
calibration  does  not  need  correction  for  entire  warranty period.

The analyzer chooses best measurement conditions, finds material matrix and 
determines quantitative chemical composition. 

•	 Fast	and	accurate	analysis	of	any	
inorganic	 and	 metalic	 objects	 	
with	a	single	instrument

•	 Quantitative	analysis	of	 inorganic	
samples	 by	 components	 repre-
sented	by	chemical	formulas

•	 Determination	 of	 all	 elements	
from	magnesium	12Mg	to	uranium	
92U	(optional	11Na)	

•	 Simultaneous	measurement	of	all	
elements	without	any	restrictions	
on	the	number	of	elements	meas-
ured	

•	 Capability	to	account	for	light	un-
detected	elements	(C,	O,	F,	H,	Na)	
in	chemical	formulas

•	 No	 need	 to	 create,	 support	 or	
choose	calibrations

•	 All	objects	are	quantitatively	ana-
lyzed	with	a	single	universal	cali-
bration
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Measurement data representation

The measurement results are given as two tables: 
• list of the components (oxides) and their mass fraction 

(right window) 
• list of the chemical elements contained in the formula and 

their mass fraction (left window) .

Results of typical ore samples measurement

The software allows user to enter or edit chemical formula of 
each compoment according to the generally accepted chemi-
cal rules. 

Entered formula allows to take into account light undetected 
elements (C, O, F, H, Na) and obtain accurate values of mass 
fractions of all components and elements in the sample. Meas-
urement data are recorded and automatically archived on the 
hard drive.

Result of Cu / Au low sulphide ore measurement 
   

Heterogeneous and homogeneous objects

Inorganic objects, encountered in mining, are usually hetero-
geneous. Therefore, proper sample preparation for measure-
ment is very important. 

Ore studies showed that the most reproducible results were 
obtained when ore sample is grinded as a fine powder with the 
grain size of 100-150 microns.

 When grinding is not possible, user can estimate the compo-
sition measurements at different points of the monolithic sam-
ple. The program allows user to select the mode that gives an 
averaged result of the sample composition after all local meas-
urements. 

For homogeneous inorganic objects (ceramics, glass, some 
building materials, etc) grinding is not required. Objects can be 
analysed without destroying the sample.
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INAM XRF analyzers are portable, robust, adaptable and most importantly, accurate. INAM XRF analyzers can be used by geolo-
gists, metallurgists and other key personnel at every stage for mining operations.

Exploration
Capability to obtain the most accurate data to guide field mining operations. Having high sample throughput INAM XRF analyzers help to 
get the greater sample density than the traditional lab methods and allow to:
- determine mass fractions of elements (or their chemical compounds) in ores, soils, core samples, cuttings, tailings, concentrates 
including light elements (Al, Si, S, P, Mg)
- flag grade and cut-offs to prevent grade dilution and to avoid classifying valuable ore as waste
- analyze of drill core and cuttings to advance exploration programs

Mining

On-site analysis and real time mapping provides cost savings and enables a quicker decision making process for: 
- base metals ores, including Cu, Pb, Zn, Mo,Nb, Ta, W, Ti etc.
- precious metals ores (silver, gold, platinum, palladium etc.)
- limestone and cement-associated minerals, such as alpha-quartz, asbestos minerals, calcite, dolomite and more
- iron ore, nickel, laterite deposits, rare earths ores
- phosphates and potash
- mineral sands, etc

Metallurgy and 

Operations

INAM XRF analyzers have a profound impact on operational mines, increasing productivity, planning, efficiency and cutting 
costs. Analyzers provide capability to:
- analyze feedstocks (heads), concentrates, and tailings to quickly and easily gauge the efficiency of extraction and enrichment 
processes 
- perform due diligence for ramp-up
- fast and accurate control of melt composition
- composition and grade control of metals
- metal recovery

Waste manage-
ment

Analysis of solid waste and determination of elements of reprocessing and enrichment 
Monitor elemental contaminants at mine sites and in waste streams
Waste processing

Measurement data representation 

The measurement results are given as two tables:  
• list of the components (oxides) and their mass fraction ( right 

window)  
• list of the chemical elements contained in the formula and 

their mass fraction (left window) . 

Results of typical ore samples measurement 

Tinstone Wolframite Nb-Ta ore 
Element M. fr.,% 
8O 25.865±2.661
13Al 5.254±1.486
14Si 2.417±0.283
16S 0.352±0.081
26Fe 1.634±0.094
29Cu 0.097±0.014
33As 0.030±0.006
40Zr 0.023±0.005
41Nb 0.047±0.006
50Sn 64.23±2.49
82Pb 0.043±0.011 
   

Element M. fr.,% 
8O 31.705±0.142
14Si 9.322±0.146
16S 1.131±0.052
22Ti 1.039±0.084
25Mn 0.879±0.042
26Fe 29.913±0.138
33As 1.026±0.021
39Y 0.068±0.007
40Zr 0.040±0.006
41Nb 0.178±0.009
50Sn 1.612±0.044
74W 23.088±0.111 
 

Element M. fr.,% 
8O 32.745±7.102
14Si 9.471±1.027
22Ti 2.525±0.318
25Mn 5.934±0.642
26Fe 6.114±0.657
31Ga 0.169±0.057
34Se 0.216±0.029
40Zr 0.104±0.018
41Nb 21.786±2.303
73Ta 20.827±2.204
90Th 0.033±0.015
92U 0.076±0.019 

  
Formula, M. fr.,% 
Al2O3 9.928 
As2O3 0.040 
Cu1O1 0.122 
Fe2O3 2.336 
Nb2O5 0.068 
Pb1O2 0.050 
S1O2 0.702 
Si1O2 5.171 
Sn1O2 81.552 
Zr1O2 0.032 

Formula, M. fr.,% 
As2O3 1.355 
Fe1W1O4 38.138 
Fe2O3 32.740 
Mn1O2 1.391 
Nb2O5 0.255 
S1O2 2.259 
Si1O2 19.943 
Sn1O2 2.046 
Ti1O2 1.733 
Y2O3 0.086 
Zr1O2 0.054 
 

Formula, M. fr.,% 
Fe2O3 8.742 
Ga2O3 0.227 
Mn1O2 9.390 
Nb2O5 31.165 
Se1O2 0.303 
Si1O2 20.262 
Ta2O5 25.431 
Th1O2 0.038 
Ti1O2 4.212 
U3O8 0.089 
Zr1O2 0.141 

The software allows user to enter or edit chemical formula of 
each compoment, according to the generally accepted rules 
of chemistry.  

Entered formula allows to take into account light undetected 
elements (C, O, F, H, Na) and obtain accurate values of mass 
fractions of all components and elements in the sample. 
Measurement data are recorded and automatically archived 
on the hard drive.  

Result of Cu / Au low sulphide ore measurement 

Element M.fr., % 
 8O      44.843±0.443 
12Mg 3.236±0.090
13Al 2.891±0.046
14Si 23.979±0.198 
16S  4.805±0.042 
19K  1.015±0.009
20Ca 9.775±0.079
22Ti 0.188±0.004
24Cr 380±12 ppm
25Mn 0.162±0.002
26Fe 7.775±0.063
27Co 311±20 ppm
28Ni 0.064±0.001
29Cu 1.027±0.008
30Zn 174±3 ppm
33As 0.056±0.001
37Rb 59±2 ppm
38Sr 52±1 ppm
39Y  44±2 ppm
40Zr 195±2 ppm
41Nb 8±2 ppm
42Mo 9±2 ppm
50Sn 42±5 ppm
74W  144±5 ppm
79Au 16±3 ppm
82Pb 416±7 ppm 

FORMULA M.f.,% 
Al2O3 5.462 
As2O3 0.074 
Au1   16 ppm 
Ca1O1 13.677 
Co2O3 437 ppm 
Cr2O3 0.056 
Cu1O1 1.285 
Fe2O3 11.116 
K2O1  1.222 
Mg1O1 5.367 
Mn1O2 0.257 
Mo1O3 13 ppm 
Nb2O5 12 ppm 
Ni2O3 0.090 
Pb2O3 465 ppm 
Rb2O1 64 ppm 
S1O2  9.599 
Si1O2 51.298 
Sn1O2 54 ppm 
Sr1O1 62 ppm 
Ti1O2 0.313 
W1O3  181 ppm 
Y2O3  56 ppm 
Zn1O1 217 ppm 
Zr1O2 264 ppm 

Heterogeneous and homogeneous objects 
Inorganic objects, encountered in mining, are usually 

heterogeneous. Therefore, proper sample preparation for 
measurement is very important.  

Ore studies showed that the most reproducible results were 
obtained when ore sample is grinded as a fine powder with 
the grain size of 100-150 microns. 

When grinding is not possible, user can estimate the 
composition measurements at different points of the 
monolithic sample. The program allows user to select the 
mode that gives an averaged result of the sample 
composition after all local measurements.  

For homogeneous inorganic objects (ceramics, glass, some 
building materials, etc) grinding is not required. Objects can be 
analysed without destroying the sample. 
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