 Testing of  
 Ionising Radiation Detectors 
Purpose

The purpose of this document is to describe the procedure for testing ionising radiation detectors to ensure they are capable of carrying out the function for which they were designed (fitness for purpose).

Scope

This procedure applies to testing of ionising radiation contamination detection monitors which provide responses in counts per second or counts per minute from unsealed sources emitting ( radiation or high energy beta radiation. Typically, this involves equipment of the mini monitor range of detection equipment used with P32, C14, S35, I125. These detectors are either of the Geiger-Mueller or scintillation detector type.
This procedure does NOT cover:

1) Fixed or portable survey monitoring equipment measuring in (Sv/hr. This type of equipment requires annual calibration traceable to a national standard.

2) Neutron detection equipment.

Detailed Requirements or Statements

Ionising Radiation detectors measuring in counts per second or counts per minute are used only to identify contamination during research operations. It is therefore only important that they are able to detect ionising radiation on a visual screen and audibly at levels greater than background. This procedure describes the requirements to ensure that radiation detectors operate within acceptable limits. 

Contamination detection monitors can be Geiger-Mueller (GM) or scintillation detectors. They normally measure in counts per second (cps) or counts per minute (cpm). This procedure describes detector inspection using gas mantles containing Thorium 232 as a test source, though any radioactive source providing suitable screen response could be used, eg Americium 241 in smoke detectors.

[image: image1]Method

1) Use a test source of ionising radiation which is proven to give a significant and stable reading at the surface of the detection probe (or at a measurable fixed distance). A thorium 232 type gas mantle provides sufficient radiation to provide a suitable mid range response (100-300 cps). The activity is typically 740 Bq (0.02 (Ci)

2) [image: image2.png]


The screen deflection from a test source of a detector calibrated by a recognised calibration organisation should be used to ensure the response of the detector has an acceptable response level for the type of radiation used by that type of detector. Eg Geiger-Mueller(GM) or  scintillation detector.

3) The source should be labelled with:

· a unique ID and

· the response from a calibrated contamination monitor .

This source can now be considered to be  a standard (thorium 232 ½ life 1.41 × 1010 years).

[image: image3.emf]4) The response from a detector should be recorded against the response of the test source to a calibrated detector . If the reading is less than 10%  of the test reading, the detector should be considered not fit for purpose and should be quarantined prior to repair/ maintenance. It is recommended that all detectors are checked immediately prior to use with a known source to ensure there is a suitable response.

Thorium Mantle MSDS

Radioactivity in Lantern Mantles

Introduction

Gas lanterns are used extensively by campers and households in areas where electricity is not available for lighting. In order to maximise the light output, some mantles contain the radioactive element thorium, while other mantles contain the non-radioactive element yttrium. The radioactive thorium in the mantle presents a minimal radiation health hazard. This hazard can be further reduced by adopting the basic precautions set out below.

Potential Hazards of Thorium Mantles

Thorium mantles are composed of a rayon mesh impregnated with various chemicals. Applying a  flame to the new mantle prepares it for initial use. This preburning ignites the flammable nitrocellulose coating which causes the rayon support material to burn away forming a brittle envelope. The beryllium in the mantle hardens its delicate structure after this pre-burning. Beryllium is a toxic chemical that may cause lung disease if inhaled during the short period following pre-burning. 
Thorium is a radioactive element that spontaneously transforms into a series of other elements. These transformations involve the emission of ionizing radiations (that is, alpha particles, beta particles and gamma rays). While the amount of radioactivity in a mantle is very small, it is desirable to minimise any radiation exposure, particularly if mantles are used frequently. Internal radiation exposure will arise from the alpha and beta particles if any of the mantle material is inhaled or ingested. External radiation exposure can arise from the gamma rays if a large number of mantles are stored together.

Minimisation of Radiation Hazard

1.
When handling a mantle, either before or after preburning, ensure that none of the mantle material is taken into the body by inhalation, ingestion or via an open cut.

2.
Wash the hands immediately after handling a new or used mantle or the ash.

3.
Light the lantern in a well-ventilated area and ensure that fumes from the mantle are not inhaled. 

4.
Use the lantern in well-ventilated areas.

5.
Avoid inhaling the powder from broken mantles or the ash from used mantles.

6.
Seal used mantles in a plastic bag and dispose of in the normal household garbage.

7.
Store bulk quantities of mantles in less frequented areas.

8.
Keep mantles out of the reach of children.

NHMRC Recommendation

The current policy of the National Health and Medical Research Council (NHMRC) is that radioactive materials should not be used in consumer products where no benefit arises from their use and when an alternative product is available which does not use radioactive materials. In November 1992, the NHMRC recommended that lantern mantles containing thorium should be withdrawn from sale over time and that, in the meantime, packets containing these lantern mantles should carry the warning shown below. The NHMRC also recommended that the Federal Bureau of Consumer Affairs implement this warning.

WARNING

These mantles contain quantities of harmful ingredients including small quantities of radioactivity. The following precautions should be taken when storing or handling the mantles. 
· Store large quantities of the mantles in less frequented areas.

· Always light and use the lantern in well-ventilated areas. Avoid breathing the vapours.

· Do not overheat the lantern by using it with a hole in the mantle.

· Do not inhale or ingest mantle, ash or mantle smoke.

· Wash hands after handling the mantle and/or the ash.

· Dispose of ash in garbage.

Detector Inspection Label


[image: image6.jpg]VA

Io
il





Radioactive Test Source Label
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Detector Inspection Label
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Test Source: _______________





ID Number: ______________





Standard Response:	Detector Response: 


γ : _____ cps 		γ : _____ cps 





( : _____ cps   		( : _____ cps





Test Date: ………….. Retest Date: ……………





Signature: ………………………….





Test method reference: ……………….








Source: …………………………			�





Detector Response =  …………. cps using 


Calibrated Scintillation detector 


Type ( : ………………….	S/N: …………..


 


Detector Response =  ………… cps using 


Calibrated GM  detector 


Type ( : ………………….	S/N: …………..





Test method reference: …………………..
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