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The production and storage of dicalcium phosphate
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INTRODUCTION

The production and storage of dicalcium phosphate

______________________________________________________________

000-1500 Bq kg of 238U and
its decay chain daughters/

- Extract fluorides
- Rise the mineral concentration
- Increase the biological availability

PR imported from Morocco
e Stored in an outdoor deposit of 3000 m?
e Transported to the DCP plant weekly




INTRODUCTION
Spanish legal framework in NORM

BOLETIN OFICIAL DEL ESTADO

ueves 18 de noviembre de 2010

I. DISPOSICIONES GENERALES
MINISTERIO DE LA PRESIDENCIA

17709  Real Decreto 1439/2010, de 5 de noviembre, por el que se modifica el
Reglamento sobre proteccion sanitaria contra radiaciones ionizantes, aprobado
por Real Decreto 783/2001, de 6 de julio.

El Reglamento sobre proteccion sanitaria contra radiaciones ionizantes vigente fue
aprobado por el Real Decreto 783/2001, de 6 de julio. Mediante este Reglamento, junto
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OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
SAMPLING




OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
SAMPLING

- Portable gamma detector (Canberra Inspector 1000)




OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
SAMPLING
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- Air filters sampling (Radeco vacuum system)

- Personal Dose (Canberra Personal Dosimeters)




OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
RADIOACTIVITY MEASUREMENTS
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OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
RESULTS: DUST ON THE FLOOR




OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
RESULTS: ATMOSPHERIC DEPOSITION
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PM5 por qué es importante lo de los 5.8 I?
Pere Masqué; 16.6.2014



OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
RESULTS: AEROSOLS PARTICLES




OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
RESULTS: 222Rn IN THE AIR




OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
RESULTS: EXTERNAL DOSE

Background: 0.03 — 0.05 uS-h!




OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
RESULTS: TOTAL DOSE




OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
RESULTS: TOTAL DOSE

external f H (10) t Einh :V'tA D (DCQ inh " ||nh)
|

Effective external
dose rate

< 0.130 mSv-y!

f =1 (Dose equivalente factor)
H' (10)= 0.30 uSv-h'!
t,= 9hweek!

Cimny= Concentration of 238U decay serie in air (Bq-m™®) at

each sampling point (secular equilibrium with its daughters

V= Breathed rate at working place (1.2 m3-h!)

DCC,;inny= Dose conversion factor for each radionuclide
(AMAD Of SHm) (ZSSU, 234U’ 230Th’ ZZSRa, ZIOPO, 210Pb)

Internal dose by
inhalation

<0.01 mSv-y!

t= Residence time of employees at the workplace (9 h-week

N



OUTDOOR DEPOSIT OF PR IN PORT OF TARRAGONA
RESULTS: TOTAL DOSE
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VUIDOUOURK DEFUDSLT UOF PR IN FUKIL U TARKKAGUNA

RESULTS: PR LOAD IN TRAIN WAGONS

I -'1:
‘\“ Dosis received by workers

$

O uSv in 3 hours

PR LOAD IN TRAIN WAGONS
Sample el b}f Sl e Internal dose by inhalation
(mSv y1) Sample (mSv v
DP-0 0.0072 50 T
DP-1 Ll A-1 0.00763
DP-2 — A-2 0.00201
A Dllzier A-3 0.00643
DP-< 0.0171 A4 0.00301
DP-5 0.0586 A 000541
DP-6 0.261
DP-7 0.261




DCP PRODUCTION PLANT

PR AFTER DIGESTION (PRAD)

PHOSPHATE ROCK (PR}
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FLUXES OF RADIONUCLIDES
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PHOSPHATE ROCK (NDPE)

(solid fracti

2387:20 = 1
230Th: 1.3 = 0.2

—— 226Ra: 1.8 = 0.4

210ph: 26 + 2
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DCP CRYSTALLIZATION (DCPCR
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1 Y

226Ra: 3.3 = 0.3

’I Water Treatment P14 21OPbZ 0.013 £ 0.004
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¥
DICAL CIUM PHOSPHATE (DCF)
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Casacuberta et al. 2011



DCP PRODUCTION PLANT
AIR FILTERS SAMPLING
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DCP PRODUCTION PLANT
RESULTS: AIR FILTERS SAMPLING




DCP PRODUCTION PLANT
222Rn SAMPLING

® P: Passive detector (Makrofols) @ A: Active detector (Rad-7 and AlphaGUARD)
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Total : 9 indoor and 22 outdoor sites




DCP PRODUCTION PLANT
RESULTS: 222Rn MEASUREMENTS
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DCP PRODUCTION PLANT
RESULTS: EXTERNAL DOSE

Ground floor
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DCP PRODUCTION PLANT
RESULTS: EXTERNAL DOSE

pSveh-1
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DCP PRODUCTION PLANT

RESULTS: TOTAL DOSE (EXTERNAL DOSE)

E
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DCP PRODUCTION PLANT
RESULTS: TOTAL DOSE (INTERNAL DOSE)

______

DCG, ;)= Dose conversion factor for each radionuclide (AMAD of Sum) (23U, 234U, 230Th, 226Ra, 21°Po, 210ph)

Einh :V' tA |:| (DCC| inh Y mh) D1ge on & (mSV°y_1)
- eca 0
- AT
I | ’
F T
~+ 1 + — | T
" . X == - ] \ oo
Loading & g mR == E 3
Packing 2l
inh: 0.352 DCF :_ N
=~ precipitatio L/
PNV, P |
:,]_ 0.090 HHR
@ CD T I_ ~L|UJ

C;mny— the different concentrations of the radionuclides of 23U serie in air at each ne (Bq- m'3)
V= BW — .
= Annual residence time of employees at ea SR




DCP PRODUCTION PLANT

RESULTS: TOTAL DOSE
)
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Workers are reducing their exposure using mask in areas with
dust and also limiting the time in high exposure gamma dose




1.There is a dispersion of the PR around the deposit that can be measured in the
dust accumulated in some parts of the port. Dust accumulation is less important
proportionally to the distance to the storage deposit.

2.Maintenance practices carried out in the Port, where the load of PR and the
floor cleaning are done with cab loaders, are generally effective and reduce
significantly the impact of the PR derived doses to workers.

1.The dose assessment in the DCP production plant has revealed that the
highest contribution to the total dose is due to the external dose produced by
the ?26Ra accumulated in pipes where doses can reach values up to 30 uSv-h-1.

2.The locations where these higher values were obtained are characterized by
low occupancy factors of workers in the plant.



CONCLUSIONS

Although the doses are lower than the limits of 1 mSv-y!,
the concentrations of 238U chain are not negligible and

several radioprotection norms are necessary to maintain
the dose as low as possible.
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