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Background 

210Po is a naturally occurring alpha-emitting radionuclide present in low concentrations in the 
environment as part of the uranium decay chain. 210Po has a radioactive half-life of 138.4 days 
and is produced in the marine environment from the decay of 210Pb as well as   from the 
atmosphere from the decay of 222Rn (Skwarzec and Jahnz, 2007; Thi Van et al., 2016). It can 
also be derived in insignificant quantities from lead-containing wastes from uranium, vanadium, 
and radium refining operations (WHO, 2017). The activity of 210Po in the environment has 
increased in the past due to human activities such as fossil fuel combustion, use of phosphate 
fertilizers in agriculture and discharge of domestic and industrial sewage (Hariprasad and 
Dayananda 2013). 

Even though 210Pb has extensively been studied in the lake and ocean sediment for its activity 
and inventory for several decades mainly for sediment geochronology (Masqué et al., 2002), 
only a few studies have investigated 210Po activities in sediment [Pempkowiak et al., 2002; Wang 
and Cornett, 1993]. Currently, no study has been carried out in Kenya on sediment 210Po 
contamination.  Such studies are however important given that Mombasa City is continuously 
experiencing an increase in urban growth, mining and industrial development thus putting 
pressure on environmental resources and ecosystems services particularly in the peri-urban 
creeks of Mtwapa, Tudor and Makupa Creeks through land-based pollution (Okuku et al., 2011). 
This study aimed at determining 210Po activity in the sediment cores collected from selected 
locations of the three per-urban creeks of Mombasa City in order to provide background 
activities and to understand the present and past 210Po contamination. 

Methods 

Sediment cores were collected using Uwitec corer (fitted with a 100 cm plastic tube, Ø 8 cm). 
The sediment cores were sectioned at a resolution of 1 cm for the top 5cm section and thereafter 
at 2 cm.  The sections were placed in clean polyethene zip lock bags, stored and transported in a 
cool box to limit the biological and chemical activities. In the laboratory, the samples were 
weighed, oven dried at 70°C to complete dryness and reweighed to get the moisture content. 
Organic matter was determined by ashing 10g of sediment at 450°C for 6 hours. Sediment grain 
size was determined using Malvern Mastersizer 2000 laser diffraction particle size analyzer.  

The total 210Po activity in the sediment samples was determined as described by Benmansour et 

al., 2006. About 0.5 g of dry, homogenized samples were weighed into acid-cleaned Teflon 
beakers, spiked with 0.2 g of 209Po tracer and digested using a concentrated HCl, HNO3 and HF 
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at 80°C to incipient dryness. 9 g of boric acid and 100 ml of concentrated HCl was added to then 
digested at 80°C to incipient dryness to remove fluoride complexes. 80 ml of 0.5 M HCl was 
added to the residue and filtered using filter papers. 210Po was plated on a copper disc at 80°C for 
6 hrs in a solution of the HCl filtrate and ascorbic acid (added to reduce Fe3+ to Fe2+). The 
procedure was conducted alongside a blank sample and two certified reference materials, IAEA 
SOIL - 327 and AIEA SOP (01) 26.1071. 210Po activity was counted using alpha-spectrometry 
with silicon surface barrier detectors (EG&G) coupled to a PC running Maestro TM data 
acquisition software (Benedik and Vrecek, 2001).  

Results 

210Po activity in the top 5 cm sediment ranged between 30.16-43.44; 20.29-37.99 and 24.59-
36.55 Bq Kg-1 dw for Mtwapa, Tudor and Makupa Creeks respectively. The mean 210Po activity 
in the top 5 cm sediment from Mtwapa (37.56±2.14SE Bq Kg-1 dw), Makupa Creek (30.42 ± 
2.16SE Bq kg-1 dw; p > 0.05) and Tudor Creek (28.64 ± 2.86SE Bq kg-1 dw; p > 0.05) were not 
significantly different (F=3.822; p>0.05) indicating that 210Po in the top sediment from these 
creeks were from the same source. However, comparison of the whole cores from the three 
creeks indicated that the cores were highly significant (F= 8.000; p<0.01) with the means of 
18.67, 13.09, 21.03 Bq kg-1 dw for Mtwapa, Makupa and Tudor Creeks respectively. This is an 
indication that 210Po sources and amounts could have been different in the past but similar in the 
recent past. Generally, 210Po activities in Mtwapa (range: 30.16-43.44 Bq kg-1 dw), Tudor 
(Range 20.29-37.99 Bq kg-1 dw) and Makupa (24.59-36.55 Bq kg-1 dw) Creeks can be 
considered as relatively elevated compared to the other parts of the World.  

Conclusion 

210Po activities in Mombasa Creeks were relatively higher than in the other parts of the world 
indicative of an external source. Due to its radiotoxicity, more studies need to be conducted to 
understand the sources of 210Po, its bioaccumulation and the possible effects. 
 


