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Peloides Studied spas
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Peloides Quality control
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Peloides Radiological evaluation

137 232 skm

San Diego, Cuba 37+3 5+1 27 5 236 + 61
Elguea, Cuba 1800 + 298 <1.6 38+16 115*+16 859 0.7
Santa Lucia, Cuba 405 + 65 <1.6 216 365+40 215 1.6
Cajio, Cuba 61 <1.6 6+3 47 +7 8 0.2
Salsomaggio, Italy 30 - 30 659 70 1.3
;‘:'Lfs?::; ?:':aiis’::?m":'ster Eugenian Hills, Italy 286 2 35 423 169 3.0
Safaga, Egypt 25 - 21 618 50 0.9
Hurgada, Egypt 21 - 22 548 46 0.8
Niska Banja, Serbia 259 0.5 253 219 286 5.2
Abano, Italy* 1208 5 580 460 928 16.7
Peruibe, Brazil** 16 - 31 423 43 0.8
UNSCEAR 33 - 45 420 60 -

»- Peloide with the higher 226Ra activity reported,
**. Average Activity of the reported peloides.
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Peloides

San Diego, Cuba 6,906 4415 t + t

Elguea, Cuba <6 65+6 301 974 14+1
Santa Lucia, Cuba <6 235 107+2 574 61
Cajio, Cuba <6 20+ 4 201 2513 12+1
Full body, 30m sessions, US Pharmacopeia 50 50 50 50 50
9 sessions in each trimester
Eur. Med. Agency - 25 250 1300 -
Sum of the toxic units
TEL - 18 35.7 123 35
___________________ SQG
PEL - 36 197 315 91.3
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Peloides

Concentration (mg.kg'1)
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Peloides Environmental evaluation
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Concentration (mg.kg1)
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Peloides US Pharmacopeia
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Peloides
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Peloides REE speciation

140 {UCC
120 - a9 14% 1E’-:;}H1 Hydrothe rmal
m w
X 100 - _{
o)) 5 86% 94,
£ w 5
H 60 - i I _
(14 A % H2 Hydrothermal
W40 -  w 100 :
- 4.43% y { I )
0 : SN s (-
Wi H2 E1 ¢1, €2 S81
581% B681% 1561%
Sample : %4 E1 Estuarine
- exea
oSt | | % Y D i |
S ST il {'\ N a =3 QPROGNE GEL J Qﬁt‘{:’ @ﬁﬁéﬂﬂﬁﬁﬁﬂw L2 e S
e IPICYT . |R-RES % 0xD M ERO M cARB [l EXC
B =T e e g INSTITUTO POTOSING DE . ! i

INVESTIGACION CIENTIFICA
¥ TECNOLOGICA, A.C.




Peloides Hurricanes impact

= | San Diego river




Element
K (%)
Ca (%)
Ti (%)

Before

1,2+0,1
1,31 +0,05
0,63 + 0,02

79 + 18

817 + 28

4,0+0,1

Peloides

After

0,8+0,1
1,82 £ 0,05
0,59 + 0,02
80+17
950 + 30
3,6x0,1

San Diego river

Peloide

Nuclide Before After

EF

238y 11+2
225Ra 19+2
137Cs 5,0+0,4
232Th 21 +2
273 £ 25

10 £ 2
22+2
4,5+0,4
18 + 2
208 + 23 I

0,7
1,5
1,0

pH

Eh (mV)
T (°C)
DO (mg-L1)
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Peloides

T T T T T T T T T T T T T T T T

0,5 1,0 1.5

Sedimentation rate (cm.y")

San Diego river

Peloide

Taking Into account the
average sedimentation rate
(~<0,7 cm.y?l), the sediment
original characteristics will re-
established only in 5-7 years
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Urban dust Motivation
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Urban dust First experiences

Pb distribution
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Urban dust Old Havana
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Old Havana
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Urban dust San Miguel del Padron




Urban dust

San Miguel del Padron
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Urban dust San Miguel del Padron




Urban dust

Centro Habana

Enrichment Factor
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Urban dust Centro Habana
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Jaimanitas

Beach sands
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Bibijagua beach




Black sands

Locations

o Wy
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w*“*#mm

TR i Mw,;wlw.

Bibijagua, Cuba

Mandena, Madagascar | 10841 26586 68.5 |88.2 | 13296
Baltim, Egypt 190 597 1.2 1.5 |233
Areia Preta, Brazil 3739 8972 23.9 |30.9 | 4586
Rashid, Egypt 156 677 0.9 1.2 (191
Miami Bay, Malaysia 1748 4299 10.6 |14.0 | 2144
Temsa Lake, Egypt 26 279 0.1 0.2 |31
Permissible levels 51 370 <1 <1 |70

uuuuuuuuu




Black sands

Locations
— Bibijagua, Cuba 165 |1019 |20 |11 |804 |11
Nile Delta, Egypt 1814 | -- -- -- 672 |--
e— Langkawi, Malaysia 34 451 |-- |12 |-- --
Nile Valley, Egypt 176 836 |48 |-- 69 |-
Abe Kashaba, Egypt 2515 |596 |-- -- 250 | --
Mandena, Madagascar | 2515 | 2320 {14 |57 |14 |61
c'.'r"ul' e Garanbeta, India 280 1052 | 226 | -- 606 | 385
———— USEPA | LEL 26 |460 |16 |16 |120 |31
(2001) | gL 110 |1100 |75 |110 |820 |250




Black sands
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Beach sands Study areas

CAYO GUILLERMO
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Beach sands

Cayo Coco

Locations 232Th 226Ra 40K 137Cs

La Coloma 371 19+1 40+ 8 0.6 +0.2
Cajio 63 61 47 +7 <04
Rancho Luna 26+05 [(45+0.7 (27412 <0.4
Cayo Coco 46+06 (12+1 10.6 0.7 |0.8+0.1
Cayo Guillermo 2.1+04 |5.7%+0.7 |135%8 <0.4
Guardalavaca 1.5+0.4 |2.1+0.7 |15%7 0.6 £0.2
Xiamen, China 11+8 15+ 4 396 + 75 NR
Tamil Nadu, India 61 13+4 379t 4 NR

El Inglés, Spain 31+2 231 736 £ 32 NR
Penang, Malasya 3816 218 369 +17 NR
UNSCEAR 30 35 400 -
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Beach sands

Rancho Luna

Ra

Locations (B;?kg'l) ox

La Coloma 30 93 0.18 |0.23 |37
Cajio 8 51 0.2 |0.05 (10
Rancho Luna 15 219 0.09 (0.12 |18
Cayo Coco 8 26 0.05 (0.06 |10
Cayo Guillermo 10 113 0.05 [0.07 |12
Guardalavaca 3 16 0.01 |0.02 |3
Xiamen, China 30 335 0.16 {0.34 |37
Tamil Nadu, India 25 313 0.14 (0.20 |31
El Inglés, Spain 59 626 0.33 |0.47 |73
Penang, Malasya 51 367 0.30 (0.41 |63
Permissible levels 51 370 <1 |<1 |70




Beach sands

Locations

Cajio 10 (20 |19 |12
Rancho Luna 22 |13 |30 |23
Cayo Coco 13 |11 |42 |73
Cayo Guillermo 17 (22 |[6.0 |7.8
Guardalavaca 16 |6.2 |53 |84
Varadero, Cuba 19 (42 (16 |6.0
Santa Maria, Cuba 41 |39 (20 (4.2
Guardalavaca Acapulco, México 34 |63 |19 (3.8
Lutong, Malaysia 18 (29 (18 |13
USEPA LEL 16 |16 |120 |31
(2001) SEL 75 |110 | 820 | 250
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Beach sands
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ORGAND OFICIAL DEL COMITE CENTRAL DEL
PARTIDD COMUNISTA DE CUBA

Cuba emplea, por primera vez, la .
tecnologia nuclear para el estudio de -
arenas de playas / ;

Es un proyecto del programa Sectorial Tecnologias de aplicaciones Vo
nucleares, el laser, la optica y la ultrasdnica para producir bienes y -
servicios, bajo direq= e

Autor: Ortelio Gonzslez Ma = Playas de Jardines del Rey son seguras, segun
{mailtotinternet@granmia.cy o Co 6 ) estudio cientifico

31 de marzo de 2023 14:03;

IMICIO * ACTUALIDAD > ESTUDIA CUBA POR PRIMERA VEZ NIWELES DE RADIOACTIVIDAD EM LAS ARENAS DE 3US PLAYAS por Rosy Amaro - 8abri, 2023

Moticias de Cuba )
Y Las playas del destino turistico Jardines del

1 ﬁ_- : ——— Rey, al norte de Ciego de Avila, son seguras
EStUd I a c u b a po r ) -~ - para los visitantes, certificé un estudio
P ri m era vez N ive I es d e si__ cientifico con el empleo de tecnologias
nucleares.
R ad I oaCt I V I d ad e n I as e —Sepfeet gl .  metales pesados y radiactividad en arenas de
e i Sl o= las mencionadas playas no son nocivos al ser
Aren as d e Sus PI ayas humano ni a las especies de la fauna que

habitan en ese lugar, informd el gobierno local en su portal en
Facebook.

La investigacién determind que los niveles de




Beach sands 2024-2025
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2024-2025

Crocodile sands




Thanks, and see you in Havana!!!

1""E'h°p On
g %
X < CONTACT and WEB PAGE
» . S Inquiries related to the conference should be sentto
‘% g wonp@instec.uh.cu. The official conference website Is
Q. S o '- hitp:/l'wonp.instec.cu
Uepen '

XIX Workshop on Nuclear Physics
WONP-2024
Havana, Cuba, October 7—11, 2024 E
J l

TOPICS

* High Energy Physics, Astrophysics and Cosmaology.

* Medical Physics and Radiation Protection.

* Nuclear Analytical Techniques and Applications.

* Nuclear Instrumentation and Facilities.

* Nuclear Structure, Muclear Reactions, and Exotic Muclei.
* Fundamental Interactions and Neufrino physics.

We hope to see you in Havana on the occasion of
WONP-2024

P
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InSTEC >3 £

CALL FOR ABSTRACTS
» Abstracts Deadline: September 1st 2024
» Official language: English g
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