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Science and Societal Benefit ',3
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News ~ Feature ~ Thought Leader Politics

ARTICLE /10 MARCH 2014

Bosveld Phosphates pollutes Kruger

rivers, again

By Sipho Kings

] - [ - [

A leak at the Bosveld Phosphates's plant in Phalaborwa, adjacent to the Kruger National Park in
Limpopo, has spilled polluted water into rivers that run into the reserve. The plant, which used to
be owned by Sasol, produces phosphoric acid, which is used in fertiliser.
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Wildlife deaths in parts of the

Olifants River Catchment Management
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' Area alerted scientists to possible
— Season 1 Episode 12 DRI, By vy e a, & iaudeca g i T 2 ™ serious pollution problems.

Green Guardian Friday Audio&Visual ~ Webinars

Communities living near the Olifants

River face environmental pollution risks

rand their health may be threatened.
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Bosveld spill site measurements
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Sometimes measurements are inhospitable
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Radium-226 Decay Chain

Sometimes measurements can only be done in situ... .6..,,!
2 LaBr,:Ce detectors at 90cm s aRm™*™ (
Orphan %2°Ra source at iThemba LABS (< Ci) - 70k / gram (15kHz per detector) o : . soa B

Measurements for 15 minutes
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Sometimes measurements are just too Iarge
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Mining _ _ _
Technology ~ Three uranium mines open in the
us

The mines are based in Arizona and Utah.

Alfie Shaw ' January 2, 2024 AT 0 M S 4
L il (£+) IAEA BULLETIN

INTERNATIONAL ATOMIC ENERGY AGENCY
The IAEAS flagship public orgibulletin

Harnessing the Power of Nuclear
for a Clean Energy Future

-

.,,,- NET ZERO

NUCLEAR INNOVATIONS
FOR NET ZERO

sset, not a burden, pg 20

Energy Fuels is seeking to increass its uranium production off the back of strong market conditions. Credit: S. Hermann / F. Richter
from Pixabay.

| hree new uranium mines in the US began production at the end of last year. US mining
company Lnergy Fuels opened the mines in Arizona and Utah in response to strong

market conditions.
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New system integration with lower power and < 1kg
and more applications...
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Portable African Neutron-Gamma Laboratory for
Innovative Nuclear Science
(PANGOLINS)

South Adican Er National Research | South African Radio
Foundation | Astranomy Otserval

National Rooarch ican Enwiron
Foundation  Observation Network

;

RF A
‘South Afican Agency for

National Racearch
Foundation | 204 Techrology Ad

South African
for Aguatic B

)

RF

J . <
na
National Research | Laboratory for National Research | South Afrcan
Based Scibnces g Boir Ly Foundation | Asirnomical

Inspiring a nation.

Advancing knowledge. Transforming lives.

science & innovation

Department:
Science and Innovation
REPUBLIC OF SOUTH AFRICA

Natlonal Research
Foundation

Laboratory for Accelerator
Based Sciences



Milestones

PANGOLINS

Reduce the footprint of the Mobile Radiation Detection Unit
Introduce newer and smaller detectors — LaBr;, Srl,, Cs,LiYCI,

Introduce neutron sensitivity for detection (and gamma
discrimination)

Replace photomultiplier technology to silicon avalanche
photomultipliers

Replace the high voltage with low voltage (and stabilities)
Characterise and deploy a next generation of measurements

Continue in-situ measurements on foot and though unmanned
aerial vehicles (drones)
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PANGOLINS

Technologies
LaBr;1.5x1.5cm x 2.5 cm
SiPM coupled
Srl,
Cs,LiYClg:Ce (CLYC) — n sensitive

CapeSeint com
Lalir illx_‘\u: SiPM-T |
7 230824-04

CapeSeint.com
LABr-I\‘;SXZSc—SlPM—'l ‘
sn 330%’34-05

+Vbias

Draction of curment
on photon event
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Need for new instrumentation, LV (~30 V) couplings,
rather than High Voltages (~1000 V)
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PA N G O LI N S See Presentation Shanyn-Dee Hart

Thursday 10:25

B o

.F‘?D‘;

il hmibomt

LaBr,(Ce) Cs,LiYCl :Ce (CLYC)

B
J@h:) Department Advancing knowledge. Transforming lives. Inspiring a nation. RF
N  REPUBLIC OF SOUTH AFRICA R



PANGOLINS

4x4 array — 16mm?

Technologies

Standard or specialized detectors
Silicon Photomultiplier Array

AFBR-S4N44P164M
4x4 NUV-MT Silicon Photo Multiplier Array
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SiPM Innovations for Detector Developments 1 inch scint
1 inch scint
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1” LaBr; crystal needs many SiPM’s to collect all the light
or some kind of light guide — matching important
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PANGOLINS

1 Innovation is our heartbeat

Detectors
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PANGOLINS

Deployments

Bu in kit form
Flight time, payloads, configurations,
swarms to cover large areas
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Deployment of detector technologies in challenging environments requiring
low power, versatility and adaptive solutions

| Tarot X8 TLXO 8 axle oocopter
First spectrum from detector assembly (352Eu)  First Flight February 2024
(Jan 2024)

(Cm | B Neutron Discriminated ”Spin off” — application Of SiPM for
: Spectrum (Mar 2024) novel detectors

Latest detector assembly ready as payload (Mar 2024) 7/\
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FIXAR 007 VTOL Drone — Last mile solution

April 6, 2023

BOTYWANA INTERNATHONAL UNIVERSITY
OF SCIENCE & TECHROLDGY

BIUST COMMERCIAL DRONES REACH NEW HEIGHTS

DURING THE FLIGHT LANDING
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Summary

* Taking accelerator based techniques into the innovation field

Wildlife deaths in parts of the

« Measurements in situ are important, need quantification alwaysk i Ssaaeises =t JESERR e o Catctont Management

Area alerted scientists to possible
serious pollution problems.

* Next generation of detection systems progressing well
* Airborne measurements over large areas the next challenge
e Training and networking with industries (mines, communities..)

* Exciting challenges and innovations ahead

Communities living near the Olifants
River face environmental pollution risks
rand their health may be threatened.

® ¢ This work is based on the research supported wholly by National L,\_»f* ki
/ Research Foundation of South Africa (90741, 99037, 127116) and P Tl \
2\ iThemba LABS . . 7 —
”:‘:hgo]og” ”;lno"gho? % Supported by the Technology Innovation Agency 2023-24 under Grant S
number 14606/01 .~

science & innovation ) ) )
Department Advancing knowledge. Transforming lives

Science and Innovation
REPUBLIC OF SOUTH AFRICA

Natlonal Research | Laboratory for Accelerator
Foundation | Based Sciences



