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The PYROLYSER series

ST

« Easy to use system designed by scientists / analysts.
 Simultaneous decomposition of up to 6 samples.

« Efficient oxidation of the liberated 3H and 14C species (and 36Cl
and 129]).

« The furnace design has been thoroughly tested and proven over
many years. The system has been in use commercially since
2003.

« Continued R&D programme ensures that the system and
procedures are based on the latest research and best available
technologies.




Principle of 3H/14C extraction
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Purpose-built tube furnace for 3H/4C
analysis

Also available as Pyrolyser 2 and 4 variants




Configuration of the system
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Furnace temperature profiles

Sample boat Quartz vyool
each side

0O, + Air =

Mid-Zone

10cm (Isolation of Sample
and Catalysts Zones)
5 : . . . dilute
: : : 1 nitric
acid
0 5 10cm
1000 -~
....5etpoint 00.C L o eaenc- - :
Set point 800°C
800 - -

600 -

Temperature (°C)
D
o
o
1

Measurements inade in
the presence of-airflow

0 20 40 60 80
Distance from front of furnace (cm)

100




Features

« 6 samples decomposed simultaneously within a single system in ~2-4 hours
(depending on sample type) using a programmable thermal ramp.

« The multi-tube, small footprint design, permits high sample throughput
without occupying significant laboratory space (unlike with multiple single-
tube furnaces).

« 10g Pt-alumina catalyst per tube lasting 20+ determinations.

« Sample zone can operate up to 900°C permitting efficient 3H extraction from
concrete and graphite




Features

« Rapid cool-down of sample zone enabling good cycle times between runs.

* Incorporation of a mid-zone furnace to prevent condensate problems whilst
maintaining thermal separation of the sample and catalyst zones.

« Bubbler-traps (20mls) have >95% efficiency.

« The Pyrolysers have been in regular use for extraction of *H and 4C from a
wide range of materials (vegetation, fish, soil, sediment, concrete, metal etc).

« The design and proven effectiveness follows several years of testing of
samples from intercomparison exercises, environmental studies and nuclear
site decommissioning programmes.




Recent developments

« Over-temperature protection on all furnaces
« Fan cooling of electronics compartment
« Automated Gas Control to activate air and oxygen flows (AGS system)

« Improved furnace control and data logging functionality using
Eurotherm 3504 & Nanodac controllers

» Glassware development for 36Cl & 12°] extraction




Sample types routinely run

« Environmental samples
- Soil/Sediment, Fruit, Water, Grass, Milk, Fish, Sludge etc.

« Decommissioning samples

- Concrete, Brick, Asbestos, MMMF, Metal, Plastic, Desiccants,
Paper, Electrical wire, Sewage sludge, Graphite, Paint, Oll etc.
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Sample sizes

« Samples with low organic contents
Soil/Sediment, concrete, brick, metal etc. (1 - 309)

« Samples with high organic contents

Biota, plastics, organic rich sediment/soil etc. (Normally 0.5 - 1g if 14C is
being determined).

Samples up to 5g can be run if only tritium is being measured.




3H desorption profiles
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Tritium in metals
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Tritium in metals profiles
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36C| / 1291 analysis set

Bubbler solution 6 mM Na,CO,




Separation
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The new HBO, system
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Advantages of HBO

* A high capacity sample oxidiser (RADDEC Ltd)
* Quantitative combustion in an excess oxygen environment
* Operates at pressures <100 bar
e Large samples (<30 g) can be combusted
 Wide range of sample matrices maybe combusted:
Cellulose (e.g. vegetation)
Environmental samples (biota / veg.)

Vacuum pump oil

Nitrile rubber (e.g. lab waste)




Instrument schematic
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Combustion Procedure
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Instrument Evaluation

HTO activity recovery:

- Ability to recover HTO activity from
within the HBO assessed

- Cellulose pellets spiked with HTO
(~100 Bq)

- Recovered activity compared to spike
activity

- Very small memory effect <0.7%
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HBO, Mk2 developments
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Real time data output
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Fle Edt View Project Operate Iools Window Help

Requlated Pressure
q R fi} 0
Hyperbaric Oxidiser Analyser

L a bV I EW I n te rfaC e Capture | Replay I Analyse I Hyperbatic Oxidiser Analyser version 2,00 (C) 2008-2009 Geosciences Advisory Unit Written by Stuart Jarvis using Mational Instruments LabWIEW 8.2.1

Root directary

Vessel Temp (C) Vessel Temp History Current |0,00 Max |0.00

stop (F) |'a, :\Documents and Settings\iwc\Desktop|Hyperbaric Runs ;il —

al I OWS C O n tl n U O u S C_ %) User D frenpred) Sample icentifier (recuired)

Flow contral (s\pml I

d ata O u t p u t a. n d r)lu— Sample mass (@) ’ g;grsgl::/ﬂ DslaErTé:;en tr:wﬁ.;srs

required
ro C e S S C O n t r O I MNurnerical Prefix Override Prefix override set -
. this could overwrite an

23.05-

23.04 -

23.03 -

23.02-
0

existing file Time (s}
The data will be saved at: Gas Temp History Current W Max W
<Not A Pathi> and <ot A Path 19,00
18.50~
Optional notes (wil be saved in data fie) 18.00]
= 17.50-
200 4 :
= 17.00-
Vessel temp (0oC) Lot
180 A S
Start new acqui Stop this run © Time ) o
— Gas temp (oC) e
160 Pressure Histor
Data from the last acquisition was saved at: Y Surrenk 0,00 Mazc .00
—— Pressure (bar)
140 A I
Waiting for pressure Recording data 5
120 - o exceed threshaold . % 1,25
&z =
L _>l_I
100 -
00 #start| & B O (=] W] 2] (O] J @ > [E]sgmaPiot-[SraphPa... | ) Oxidiser -CRRENT  |[TH riyperbaric Owidise... | 33 Hyperbaric Oidiser 4. | | 100% | @ [« ®EIE & % Il B @] 1455

80 -

60 -

Temperature / Pressure

40 -

20

0 T T T T T
0 100 200 300 400 500 600

Time (s)




Software development

LSC+

Liquid scintillation data processing

Raddec LIMS

Laboratory information management system

ltrax plot

Data visualisation software for XRF core loggers




LSC+ Data processing software

Results for the H-3 in water (8ml + 12ml Gold Star™)

Report date :  7-Nov-2003 Date of analysis :  7-Nov-2003
Customer : Raddec Ltd Working instruction number: - Raddec/RC/2022
Job reference : Raddec 372 Calibration report number: - Raddec/CAL/16

Date samples received : 6-Nov-2003

C;ur.:er Laboratory Reference H-3 b CaICUIateS actiVities directly from

S/N date Bg/ml 2 s.d.
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« Statistical analysis of results
« Full diagnostic report

« Range of input file formats for all LSC
counters
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For more information

Raddec Ltd.
&

Raddec International Ltd.
Suite 63
151 High Street

Southampton
S0O14 2BT

United Kingdom

Tel: (+44) 07739 898344

Fax: (+44) 02380 231667

Email: sales@raddec.com
www.raddec.com

Triskem Ltd
Parc de Lormandiére - Bat. C
Rue Maryse Bastie
Campus de Ker Lann
35170 Bruz
France

Tel: + 33.2.99.05.00.09
Fax: .+ 33.2.99.05.07.27
Email: info@triskem.fr
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