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INTRODUCTION 

Following a nuclear accident or a terror attack involving the dispersal of radioactive material, 

radiation dose assessment to first responders and the members of the public is essential. This information 

may be used by medical personnel to decide whether to refer the exposed individual for medical treatment 

or not. Few people, if any, will be wearing standard dosimeters at the exposure scene, so the need for a 

retrospective assessment of the radiation dose is an acute necessity.  

Previously developed methods for retrospective dosimetry (RD) have suggested various types of 

materials such as tiles, bricks, CDs, electronic components, mobile phones, electron paramagnetic resonance 

of tooth enamel, hair, nails, biological dosimetry techniques etc
(1,2,3)

. These techniques involve significant 

disadvantages such as: (i) the long time required to prepare the samples for measurement (ii) the 

considerable expense of the measuring equipment, (iii) invasive procedure and others. The need for an RD 

technique which will be fast, inexpensive, reliable, non-invasive and, if possible, portable, remains an on-

going challenge. 

The ideal retrospective dosimeter must fulfill the following basic criteria:  

a) Availability in the contaminated area, 

b) Adequate dose measurement capability in the relevant range of dose levels,  

c) Negligible or known fading between exposure and measurement. 

OBJECTIVES AND METHODOLOGY 

The present study examines the potential use of Israeli household salt as a retrospective dosimeter. 

Salt is readily available and sensitive to ionizing radiation
 (4, 5, 6)

 and inexpensive.  

The experiments were carried out on Israeli salt samples following nielsen market track survey based on 

scanning data representing the barcoded market, including organized and independent retail chains and a 

sample of private minimarkets and supermarkets. The data is representative of the entire Jewish population 

of Israel.  

The dosimetric technique used was thermoluminescence (TL) dosimetry. TL is a well-known 

phenomenon in crystalline solids, in which the TL is the luminescence emitted from an irradiated sample 

during exposure to heat. The emitted TL signal is dependent on the dose absorbed by the sample following 

exposure. The TL measurements used a Thermo 3500 manual reader. Samples were read-out in a high 

purity N2 atmosphere from 50˚C to 350˚C with a linear heating rate of 1˚Cs
-1

. Each salt sample was 

dispensed into a stainless steel cupel (~ 2.0 mm thick), weighed before measurement, and exposed to a dose 

levels from 1 mGy to 300 Gy at the Israeli Secondary Standard Dosimetry Laboratory of the Soreq Nuclear 

Research Center using a calibrated 
137

Cs source.  

 

 

 



RESULTS 

Household salt market in Israel: In 2012, ~10,200 tons of household salts were sold in Israel. As 

listed in Table 1, the 4 and 10 bestselling salts constitute 76% and 92% of the total market respectively. This 

information is useful to assess the feasibility for RD, since it allows focusing the investigation on a limited 

range of types of common salt.  

 

Table 1: Israeli Household salt market survey for 2012 

Brand name Lab name 
Quantitative sold 

[ton] 

Market share 

%]] 

Salit - Finest table salt (1 kg pack) A 3,512 34 

Sugat - Fine table salt (1 kg pack) B 2,128 21 

Shufersal - Table salt (1 kg pack) C 1,075 11 

Salit - Table salt (1 kg pack) D 1,025 10 

Sugat - Crude table salt (1 kg pack) E 534 5 

Shufersal - Crude salt (1 kg pack) F 395 4 

Salt of The Earth - Red sea salt (500 

gr shaker pack) 
G 378 4 

Salt of The Earth - Dry sea salt (1 

kg pack) 
H 303 3 

Sugat - Iodine enriched sea salt (250 

gr pack)  
K 3.8 0.04 

Remainders  840 8 

Total  10,194 100 

 

Sensitivity: The glow curves following irradiation and readout of the Israeli salt samples to a dose 

level of 0.3 Gy using a 
137

Cs gamma ray source are shown in Fig. 1. The significant TL sensitivity 

demonstrates that dose measurement in all the brands of salts with 10% (1 SD) precision is possible in the 

relevant range of doses. The glow curve consists of 3 main glow peaks, with the dominant peak at ~200˚C. 
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Figure 1 - TL glow curves of gamma irradiated brands of Israeli household salt. Dose: 0.3 Gy; heating rate: 

1˚Cs
-1

 

 



Fading: Figure 2 demonstrates the glow curves of the Israeli best-selling household salt samples 

(Lab name A) versus storage time from exposure to measurement. In the interim between exposure and 

measurement, the samples were stored in the dark to eliminate exposure to light. The total TL intensity 

decreased by ~20% following readout 48 hours after exposure but remained constant thereafter up to 2 

weeks following exposure. 
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Figure 2: Fading of the TL signal normalized to initial intensity (measured 2 hours after irradiation) 

following storage in the dark for the best-selling Israeli household salt type A. Each point is the integral of 

the glow curve, averaged for 3 samples. 

 

Figure 3 demonstrates the glow curves of sample A following storage in the dark and under normal 

fluorescent room lighting. During storage in the dark, readout 48 hours after exposure showed negligible 

fading but following 48 hours continuous exposure to room light a decrease of up to 60% of the total TL 

intensity was observed.  
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Figure 3: TL signal fading salt type A following storage in the dark and under room light. 



CONCLUSIONS 

The common Israeli household salts are a pragmatic potential candidate for RD. Light induced fading 

indicates that storage in the dark during (use of salt irradiated in packaged material) and following exposure 

is necessary to reduce uncertainties in the estimation of the delivered dose. Further studies are being carried 

out in order to evaluate the other relevant dosimetry characteristics of the salt. 
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