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Application of the WDXRF AR35 on-stream analyzer for
determination of the content of Fe, Co, Ni, Cu and S
in slurry products

INTRODUCTION

1.1 Determination of average elements in polymetallic ores
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enrichment by X-ray fluorescence analysis
(XRF) using the analyzer AR-35 is a typical task and does not present any difficulties.

1.2  Determination of light elements in polymetallic ores
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absorbed by air, as well as by the materials of

the separation windows all the way from the sample to the detector.

Direct analysis of sulfur S without additional improvements that reduce the absorption of lines
of light elements is impossible due to the almost complete absorption of lines SKq,p by the volume

of air between the sample and the working surface of the detector.

EQUIPMENT AND METHODS

To measure the pulp samples, the AR-35 analyzer configuration was used, including:

+ X-ray tube with Pd anode;

» spectrometric channels on the line FeKa, CoKa, NiKa, CuKa, SKa and scattered radiation
Pdinc;

* pneumatic shutter with primary X-ray filter;

* measuring cuvette with PET working and protective film.

Two measurement modes were used, which differ in the use of primary X-ray filtration.

TESTING ON REAL SLURRY SAMPLES

A set of 16 samples presented by four technological products was used as test objects:

- Condensed nickel Concentrate;
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- Nickel-pyrrhotite concentrate;
- Metal-containing product;

- Condensed nickel sulfide concentrate.

Parameters of the constructed calibration dependencies:

Residual Linear
Content range, . : . . :
Element o Regression equation calibration error | correlation
0 o, % macc. coefficient, R
= + | + | + I
Fe |from 26.6to 42,5 CP- 30+ & Fe:“ a2lCuka ™ &3 0.503 1
Pdinc
, —ao+ + +
Co from 0.034 to Cp= ao + ailcoka + azlcuka 0.0055 1
0.371 aslFeka
—ao+ + +
Ni  |from0.87to851| CP 30+ dtlcokat azlreka 0.113 1
aslcuka
Cp= ao + ail + azl + asl
Cu |from0.39t03.58| ~* 20T atlcuka™ A2lFeka™ a3 0.058 1
Pdinc
Cp= ao + ailska-lska +
S from 17.1 to 30.1| azlska:lcuka + aslskalFeka + aal 0.393 1
Pdinc

The values of the detection limits calculated from measurements of real slurry samples:

Element Fe Co Ni Cu S
Background intensity, imp/s 13.0 9.0 19.0 61.0 15.0
Cipher of the initial sample 11 22 33 44 55
,Isr:rir;g?/i?r:c;?: line from the slurry 8650 443 564 429 73
SC;)r:cF:)(Iaen’t;tion of the element in the 26.6 0.034 0.87 0.39 171
Exposition T, s 40 40 40 40 40
Definition limit, % 0.018 0.005 0.011 0.013 1.81
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CONCLUSIONS

1. The on-stream WDXRF analyzer AR-35 makes it possible to determine the concentrations
of iron Fe, cobalt Co, nickel Ni and copper Cu in the solid phase of liquid pulp samples with an
intrinsic analysis error of up to 10% relative.

The determination of sulfur S can be carried out after the completion of the AR-35 analyzer
and the installation of a spectrometric channel. The error of the sulfur S analysis will range from 5%
to 20% relative, depending on the concentration range.

2. The values of the detection limits for Fe, Co, Ni and Cu are at the level of 0.01%, and for S
the detection limit was 1.8%.

The value of the limits of determination and the final error of the analysis depends on the
properties of the product: slurry density, fineness of grinding, mineralogical composition, etc.
Methodological recommendations have been developed to improve the analysis indicators, which
are selected individually for each enterprise.

3. The measurement time of one product starts from 40 seconds, the total cycle time for 15

lines is no more than 15 minutes.

T

In the photo: AR-35 analyzer for 15 measuring cell, cooling system, automatic control stand

Applications:
Appendix 1. Visualization of calibration.
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APPENDIX 1. Calibration dependencies

Calibration of analytical programs
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Picture 1 — Calibration dependence for Fe.

A
O Bomtreewmt 8 pocrt wiweperws

O Vincpeaprvine siepams

o il e

O Vrecpumppewne aosepems

¥

Cocronmne coepmmennn. ﬁ



INNOVATION C ENTER

&) BOUREVESTNIK

RESEARCH ¢ DESIGN + PRODUCTION
W JOF-AKSA SCADA

Amhrsfoeeians NGOv Ganmed

roK

s [ Crominse Dbt rese

sin Ko L
v C 056
v Coka 49
v (ot
v Fela 1

[ pasyrpoecwme clooxaw

e VT < O1rain MT@ Anserse wreleves mmend )
CoXa Feka Cula
0093 3 0%

0363 1007% 05805

122 20 =32

1
L € € € € €«

Clooce

N, 22 Aevatpn 2023  10:2436

@\ Calibration of analytical programs

Ongeasssevws yeeuet

. Co

Yt rse

D revtrnin, %
Ipeferwrans %
Naedn s Chmagynames
Koswe Yy oCTRMTEAMMOCTE T

Mameimasd KON LOPGE A fnee

Komay e rpasgme.
e Pacw Paom
o) s

oM

= 08
w
109

v a0
4 00
] b
034 3

0 0

Copamts

e J= !(('\uu)

-

6: ™y

P aic ettt b o 24300

Clhu N f(('\un)

o x
i

DL T e —.
~ Feipeciaiens nauae >
O Vropepyrine savepews

3ot

0t

“._)

¢

KaNAraTERN €SN TDIG

- w Perpecimiommad ALaas D Bostemmmwt ¢ pacert wiwepernes

O Vieoprpyevae aaepews

;\/C) "U
5

S

— VTANmd Ddars

3 e

KoAareeCuse et DEors

Cocronmme coequmenma. ﬁ

Picture 2 — Calibration dependence for Co.
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Picture 3 — Calibration dependence for Ni.
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Picture 4 — Calibration dependence for Cu.
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Picture 5 — Calibration dependence for S.



