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The new X-ray analysis device will help geologists do their job o lot better. Photo: Orexplore
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Stefan Sadbom, Senior Exploration Geologist and chairman of Lovisagruvan and Orexplo- 7% & - : s e
% ¢ a throug (ol |4 G bron Immcwork pro
re, talks about the X-Mine research project, where both Lovisagruvan and Orexplore are gramme Horizon 202 ves it’s important.
partners. The project focuses on using real-time mineral X-ray analysis to make mining “People e momn: §
maore 'E‘ffiEjE‘I'II Brld SLISIEIiﬂEDIE. VEArs aga. A ].l!!-C:.' amount of these metals can be re-

eveled. You can't destroy an element once its been
created. This also applies to the metals used in devices
like -II:.II|'}'\'|I\.'\"!'!|'\-." wve Stefan Sadbom, bar he abko

tals than they did a hundred
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Four drill samples can be analyzed simultanecusly Photo: Orexplore

adds that the recycling has to be worth paying for.

“Right now, it can actually be cheaper o buy
some of the elements needed to build a smartphone
from a mine than to recover them from secondary
sources,” reveaks Stefan Sidbom,

With a growing global population, increased per
:;,:ril;l LHTY n::r-u:lrr;ll\. :||||.| a ]c«-.ﬂul:t ]wd'{':;t r\'\_'v_.'\g'”:l:lg
systen, Stefan Sadbom points out that we still need
{15} :|!1:i::|r |:lri|||.u-}' |::|l::.||\, drr'lu'..l Llin'\q'li_'\_.' !;rm:! O,

“Mew dscoveries of metals are harder and harder
o make, the grades an: aften lower and the ore bo-
dies are often deeper, explans Stefan Sidbom.,

Dependence on Import

Stefan Sidbom abo adds that while the European
Union consumes almost 25 percent of all mineral
raw materials produced on earth, we only produce
between three and five percent. " This dependence
on import makes our manufacouring industry val-
an Sadbom, " The on way
w become more self-sufficient is to be more
efficicntin n‘n."!.'rhngjlﬂ 18] dL‘n:lnp more of the mi-
neral deposits that actually do exist in Europe”

He says the first step is 1o explore and make an
inventory of where metals exist and then decide
where the socictal gain of mining is largest
compared to preservational values.

“Metals aren’t evenly distributed acros the
earth,"explams Stefan Sadbom,” For example, Swe-
den isone of Enrope’s lirgest producers of gold, zine,
lead, iron, copper and sher, but we have no produe-
aon of the mone unsual metals”

':}I:I{' of the i.:t:l:||u1-|'1.|h' X-M:i:w E\'ruju E 1 mione
efficient exploration.

"Eh:lﬂuht[iuu i.\.llh.'l\l.'di]'Q"n' difficule. It Lrul;]ﬂ'!.'nnc
in every thousand exploration permits results ina
mine. Any ook we can develop o increase
efficiency are a good thing.” says Stefan Sadbom,

Another important goal of the X-Mine project
i more efficient ore extraction,

“The deposts we find are not likely to have a
very high content of metaks, Ifthat had been the case,
we would already have found them. This means we
mst develop methods thar make it possible to ex-

::||.'|.'.L|1| \':-{'(I!:I:IIIHJII\ S
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tract deposits with a lower content of metabs,” expla-
ins Srefan Sadbom.

Time-Consuming Work
Today, Stefan Sidbom deseribes that exploraton s
along and very ivolved process for geologss,

W start hﬂ. |.s11|k|':|:|g at the bedrock o try o fi-
gure out what parts of it have undengone potentially
o= Lrnli:tF ]1nn¢;“r'..Th'h Fq‘uh:‘g::ul mapping ef-
fort belps us recognise where to collect samples,” says
Srefan Sadbom, adding that because only a feue per=-
cent of the bedrock is exposed, they needto e e
the small parches available to them very carefully.
"Using samples from the exposed bedmock, we try
to understand if there are any indicanions that we
should collect more, or deeper, samiples by using
methods like diamond drilling,” continues Stefan
Sidbom,

He then explans that they examine the core
£~ 11 ph:\. H'l:-l:nl]u.' |.|JJ.1:|1¢:|r||.|.;iri.'|!|:|:|i.:
ting sections o be crushed, ground and sent on (o
laboratorics bin'n'ul}'\i.\ o find the Cantent of diffie-
rent elements in the material.

“When the nesls of the analysis ane rerurned af-
ter tree or four weeks we might realise that we
should have drilled another 20 mewres, but by then
the drill is long gone, the arca has been rstored and
the weather istoo cold. Mext year, we return to drill
another 100 metnes, just to be safe, and go through
the whale process agaim, but this gme we nigh dis-
cover that we should have drilled Rarther to the right
or to the left. And this keeps going over and over
agr il Wy 1.|:|||.|.q:n.uru|. whats down I|1l.'ﬂ,':l X -
plains Ste ddbom. “1f vou can cut down on the
titiie \]:u:l'lhln r:\c]\h:r.ll:is:m.}'nl.l caii save a log llllllll.:l-
ney by getting production started earier or by not
wasting money on a worthles project.”

d l\.\'ml il1l1.'ﬂ,'lv

Huge Operation
The way its handled today, Seefan Sadbom desenibes
that extraction s ako a huge operanon.

“When we find an interesting mineralisation, it
happens that it occurs in the form of narrow veins
or beds, These nuay be too narmow for any machine

or :!1:i:|!ir|g r||l|:i|.\::h;||1.T||i\ ML ity necesary [£5]
extract the part of the bedrock contaming the inte-
I.‘k.‘.li:l!l;_ metal alos 15 with |.|r¥;r Ampouns n!“gm.gm: e
both sides. Since we can't rsk losing any of the metal,
all the excavared marerial needs to be ransported o
the surface, crushed and processed in a maneral pro-
cessing plant,” explains Stefan Sidbom. “ I e value
of the metal in the narrow weins is lower than the
cost of processing the veins and gngue it’s not an
ecconomically feasble operation,”

He points out that the explosives they use, the
drilling and the wranspontation of material costs a log
of energy and creates large holes in the bedrock.
'nh}' also end up with hrh'\l.' amounts of waste to be
managed.

“Tt works, but the fisrther down we have to go o
extract the metak, the more difficult and expensive
it gets,” says Stefin Sadbom. * IF we could malke all
stages of the operation more efficient, we could
make it economically feasible tw go decper and o
extract metals even when the content is lower.”

X for X-Ray

Stefan Sidbom informs that the X in X-Mine stands
for X-ray fuorsscence LF), where an element hie
by X-rays returns radiation with a wavelength spe-
mki.l:lg it }N:mi.l‘rl ¢
to identify the composition and elemental concent -
ration of the marerial being examined.

"Keray fuorescence has Jong been used to
analyse the surface of rocks and the beam has ar mose
been able to penctrate less than a millimetre, Bue
now, methods of sending X-rays have been develo-
p{':i that can make a mox TATSPATEIT 10 X-:I'J.'_.'\.,.L‘-
lowing them to penetrate all elements lighter than
lead, MNow, we can also get signaks froan anost
clements from sulphur, with atomic number 16, to
l‘rjunu[h, with atamic mumber 83 S50 l.ﬂd.'l:n‘, wie have
the technology to see through a core sample, which
is called tamography and gersignals from inside the
sample,” says Stefan Sadbom,

According to Stefan Sadbom, one of the many
great things about this technology is the ability to
see where different minerals are locared in a core
\.1:11ph- ann:!d:'r('q'ﬂrp It weins ul-'mt{'r{-.q'ing =
taks and determine their metal content, without ha-
\.':il:l.gm J.k'\t:rl:r:.' the core \||11'||E1.'.

“All T do 1s place the sample ina tube, put itin a
device for analysn and wait between 10 and 60 m-
nutes for every meter,” says Stefan Sidbom.

He ako pui.n!\. aut thar the core uttl.ph'\ can be
analysed on-site while the drilling s sull in progress,
revealing if vou need o keep drilling or if'vou need
to drill somewhen: ebe mstead,

“Thas is an incredible improvement of the effic-
ency of the exploration and it gives me asa geologse
in-depth knowledge of how the metls and minerals
ame :i'm;rilm: ni i1 :llr m-.'lc |||1|1w1.' -.|.i1|1|.‘|:hi.<1|:t'.."g'xg'-
laims Stefan Sadbom.

cifie o the element in 1|I.|E\!il::ll

Sorting

The [I.'I.']!IIl.'b]llg‘:'].\l.'l'lilltllhl: X-Mine projects X-ray
analysis device for core samples was onginally deve-
loped by Orexplore. Stefan Sidbom saw the first
protorype of the device in 20002 and the first com-
mercial version was unveiled by Orexplore in Perth
inAustrahia on May 1, 2018,

According to Stefain Sidbom, the X-Mine
Fm.sje,-\,'t " :;urnt.'utl:r Wy Lrl:ll
version of the device that can detect alower content
ol :Llrr.'ﬂ'. and on |n:i|!g the ;Er\"nw L (5] |.|.e,':||'m|:|'.:ralq.'
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Penetrative X-Ray analysis
and 3D-tomography of
geological materials for
improved efficiency in
exploration and mining.

The X-MINE project is a unique coopera
tion between partners active in mineral
exploration, mineral production, geologi-

cal mapping and experts in development

of highly advanced analy

and process solutions. Focus is on:

* Penetrative XRF-scanning and 3D

tomographic imaging and assaying of

exploration drill core

* Utilization of tomographic imagery

and structural information in local-, to

regional, 3D geological modelling

* Implementation of penetrative

¥RF-tomography and assaying in sorting

of ore from waste rock.

Project in general
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Stefan Siidbom, Senior Exploration Geologist and
chairman of Lovisagruvan and Orexplore.
Photo: Orexplore

how better 31 geological models can be created as
exemplified by four different mines, including Lo-
visagruvan in Sweden and mines in Bulgaria,
Cyprus and Greece.

However, as fantastic as he thinks it is to be able
to analyse core samples using X-ray technology and
create better 3D geological models, Stefan Sidbom
claims they aren’t stopping there The same technol-
ogy could also be used in a sorting plant to analyse
all the material extracted from a mine and separate
rocks containing metal from gangue.

“This way, we still have to bring the material up

from the mine, but we don’t have to crush and
process everything. We can focus our efforts on the
material that actually contains metals, says Stefan
Sadbom.

New Partner

Stefan Sadbom estimates that around 45 people from
15 different partners in several different countries are
working on the X-Mine project, from the people
building the thumbnail-sized sensors for the analysis
device to the people 3D modelling several square ki-
lometres.

“The latest partmer is the Polish/Norwegian
company Comex,” says Stefan Sidbom. “Today, Co-
mex 111;lnuf:lcturt‘\‘ ‘O[’ting Cquipnlt‘nt th:lt uses lTlElg—
netic sorting, certain forms of X-rays or optical sor-
ting. The company’s role in the X-Mine project will
be to build a sorting machine utilising the project’s
XK-ray analysis device.”

Not a Replacement

While he believes the new X-ray analysis device will
help geologists do their job a lot better, Stefan Sid-
bom views it as one more tool in the geologist’s tool-
box and not primarily a replacement for anything
else.

“I won'’t stop using conventional analysis met-
hods,” adds Stefan Sadbom.**On the contrary, T think
T will use them more since I will find mineralized
parts of the core sample that [ couldn’t see with the
naked eye.”

He also adds that they want to be able to analyse
core samples at the same rate they are produced by
the drill.

“This corresponds to around one metre every
ten minutes,” explains Stefan Sidbom.

At this speed, he says they won'’t, at the moment,
be able to achieve the same precision as conventional

The technology behind the X-Mine project’s X-ray analysis device for core samples was originally developed by

Orexplore.
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Kevin Rebenius, Orexplore. Photo: Orexplore

analysis methods and the material will stll need to
be analysed conventionally. However, he also adds
that the current version is the first ever commercial
version of an instrument of this kind and that their
research is already achieving promising results that
will further develop the tool.

FAKTA

Lovisagruvan

Lovisagruvan is a small zinc-lead-silver mine located
about 250 kilometers west of the Swedish capital
Stockholmin the core of the historical Bergslagen
mining district. The deposit was discovered in 1985
and full-scale underground mining under the current
regime startedin 2005.

Orexplore

Orexplore is a research and development performing
equipment supplier providing novel X-ray technology
forimmediate and accurate analysis of non-organic
materials, primarily minerals. Orexplore’sinitial
products target the mining industry, covering
brownfield exploration, grade control and greenfield
exploration.

Located in Kista outside of Stockholm, Orexplore
started as a Swedish company, but is now fully owned
by the Australian drilling company Swick Mining
Services.

Euro Mine Expo 2018

Stefan Sadbom will be present at Euro Mine Expo
2018in Skellefted on June 12 to 14. Together with other
representatives from the X-Mine project, he will be
hosting the presentation Penetrative X-Ray analysis
and 3D-tomography of geological materials for
improved efficiency in exploration and mining on
June12 between13:00 and14:00. He will also be
available for questions along with other representati-
ves from Orexplore in booth number 214 and other
representatives from the X-Mine project and
Lovisagruvan in booth number 215.



