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##4970374121 : MAJOR NUCLEAR TECHNOLOGY

KEYWORDS : BERYLLIUM-7/ COSMOGENIC RADIONUCLIDE / WATER HYACINTH /

GAMMA-RAY SPECTROMETRY
NOPPORN YIMCHALAM : MEASUREMENT OF BERYLLIUM-7 IN AQUATIC
PLANTS USING GAMMA-RAY SPECTROMETRY. ADVISOR : ASSOC.PROF.
NARES CHANKOW, CO-ADVISOR : UDORN YANGCHAUY, D.Sc., 64 PP.

Beryllium-7 (Be-7) is a cosmogenic radionuelide produced in the upper atmosphere and
enters the lower atmosphere by atmospheric circulaiion processes. About 90 % of Be-7 decays
directly through electron capture to Li-7 at ground state and about 10% to Li-7 at 1" excited state
followed by 477.6 keV gamma-ray emission with a half-life of 53.3 days. The aim of this
research was to measure Be-7 aetivity in environmental samples including water and aquatic
plants. From the preliminary investigation by measurement of the 477.6 keV gamma-ray peak
using a HPGe detector, Be-7 could be found in fresh Water Hyacinth samples. Thus, Water
Hyacinth samples were then collected at different times of the year 2007 - 2008 in an area of
Bang Khaen campus of Kasetsart University for determination of Be-7 activity. It was found that
Be-7 specific activity was about 3 - 5 Bg/kg in the samples collected in rainy season during
August-October 2007 and in June 2008 and less than the Lower Limit of Detection (LLD) in dry
seasons i.e. summer and winter. The specific activity of Be-7 in Water Hyacinth sample depended
on rainfalls as expected. The specific activity of Be-7 in almost of Water lettuce and Water fern

samples were less than the LLD and not depended on rainfalls.
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211 Fifineaiin (Cosmic radiation) Litaaniihi 2 ¥iia fie

1. Sadnoaingunil (Primary cosmic radiation) AB3 dﬁﬂﬂﬂﬁﬂ'ﬁﬂﬁmﬁﬂi’:u
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MUUHUAY T niumBladans vouTum Eckert & Ziegler lsotope Products

3.1.2  3EnsAutiunaie
314 0 nsdiudfiouaud@iuisenamuuaYes  (Channel
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keV taz Tnuoad-60 indaanu 1173 uaz 1332 keV Tavl¥aniuia 5,000 Juif

¥ ¥
L] L

3.1.15 MNIAs I IR aaunuve uusaidou-7 lusled i minga

3 wiin Taoldoa1lunmsnsdeia 80,000 51

ANOUNLATAT (net peak area) MIMTndmuiuanmisd Taol¥qas

(net peak areal time)
efficiency = weight x brancing ratio

Activity =

- a -ial i | o L v ] :
33 maAnd 'I'IT*:I 8N HNHF‘IHHTTTH'HEHHHH'I'I.IH JuTaaEu-7 11-EH'JI.'I!.I IR AT

330 mavmlizdnimmieniiiadd
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33,12 Anosniuddia (net peak area) YBAAAZWAINY A 39171,
661.66, 898.02, 117324 uaz1332.5 keV i ldvsdona lumsialdanily counts per
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33013 Anannmmniuan il (activiy)  vesduduiamannasgu
Multinuclides 81 TUT1 77 01 WA2314 391.7, 661.66, 898.02, 1173.24 LD 1332.5 keV

3.3.1.4 Anuvmlsz@ngan (Efficiency) veaunazndsan Taul¥gas

net peak area(cps)
Activity (Bq) x brancing ratio

Efficiency =

afansmuaan @it s nunazlszansamuenizia  Taoldeglu
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332  M3INIA1 Correction Factor

332.1 wlwasdnmeduldr vuia | das Sailashaiin nawniiieiad
n1n1fu1hmw’fuﬁuﬁai’aﬁmmpu Ra226 MaMATEIMARTINNeT Y Frogludumia
Aanarsiinnesuaziiiagad 1o ia 3000 S
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609.3 keV 92 1A 1,

3323 thineduiinhamsiqeghoniunatnnes wum 1 dns dailad
win U IaTa ﬂmfuﬁuﬂm’uﬁnﬁﬁﬂiumspu Ra226 NavMGuadinned i
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I, =L~

X
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1)
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3327 Amnu CF. findamvesiadunnnlu Be' 477.6 kev Tuini
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3329 Awliunsawde 33.2.1-332.7
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1001 + 31.64 (counts/80,000 sec)
696 = 26,38 (counts/B0,000 sec)
305 £ 1746 (counts/80,000 sec)
80,000 seconds

0.003812 + 0.000218

0.999 %

0.3816 + 0.0218 Bq

10.3 %

37048 + 0.2116 Bq

0.9415 kg.

3.935+0.2248 Bqkg'

53.3 U

39865 + 0.2277 Bqkg
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Radiwnuclide: C5=-137 Half-Life: 3.2 ¥
Senal Mumber: D-161-10 Type: 2" x 1/8" Disk

This sodree has been calibrated with a HI'Ge detector for which the
elficiency hng been established with TAEA or NIST traceable standards.
I'he gamma lines listed were measured to determine the stated activity
ns @ weiglited average with an uncertamty estimated at 3%,

Calibration Date; 27 Jun-05 Julian Dav: (145) 3549
Activity: 3% 100 By 103 pCi
Phnren Enevgy (keV) Intemaity [ %) Ensission Rate (sec-')
Widil & B Al 400
1.0 Ka 5N 2210 "
Jid k@ 1.3 495

* Aloulased

Certilicd Liyz !Einmﬂn ;?h“ A ane: i!-g?rgf‘-‘

Canbens ndesiee s, oo,
o o= Law Fam e Toge Tewessws PTRICRC4T  Te 85200 $I00 Tas B 4BT-0=00



A

S GAMMA RAY.STANDARD

Canbors Indusidcs. B

Radimmoclides - Co-G0 Half-Life: 5.26 !
Lerial Numlbscr: - D-10]-5§ Typet 2" x 178" Dish

Thas souwrge hag Leea calibrated with a HPGe detectur for which the
efficieney hias been established with JAEA or NIST traceable standards.
The gamma lines listed weré measured to determine the stated activity
as 3 weighted average witl an uncertainty estimated at 5%,

Calibrating Dare:  28-Jua-B5 Julian Day: 243 3530

Activityl_ 33 300 By 0.4 ulCi
Fhotim Envrgs eV Ttensity (%) Emission Rate (sec-"}
_noss S L)
13315 108 33 MM

|
Corrified s r "

i

Date:_ [y ":LB;L"-]
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24917 Avenue Tibbitts

'E' Eckert & Ziegler Valencia, California 91355

lsotope Products Tel 661309-1010
Fax 661-257-8303

CERTIFICATE OF CALIBRATION
MULTINUCLIDE STANDARD SOURCE

Customer: AMALE INTERNATICNAL Source Nou: 13646
PO, No: 2853.THI Relerence Date: 1-Jan-D9 12:00 PST
Catalog No.: EG-ML Contaimed Radioactivity: 1.001 pCl 3704 kBg
Physical Deseription:
A Capsuls typa. 1L Marinelli beaker {* 300G)
B Nature of actree depasit Mulinuchde distributed in 1.0 ghee epaxy malrix
C. Achive dismetarvolume: pproimately 1000mL (1000 grams)
E Cover Plastic
Gamms-Ray Nuclide HalF-lile Brunching Activity Guminas Tuial
Energy (keV) Ratio {%) (il per second Uneert.
B0 Am-241 43217 ¢ 0.56 yaars %0 0.02945 3823 1%
B8 Cd-109 45625+ 07 days 383 04115 5527 0%
122 Co-57 271,73 £ 0.08 days 856 001523 482 4 1%
- 168 Ce-139 137640 £ 0.023 day= 789 001924 568.8 30%
2719 Hg-203 46595 + 0.013 days B85 0.05183 1867 32%
392 Sn-113 11609 = 0.04 days 649 0.06§32 1865 30%
514 Sr85 64,849 = 0.004 days 984 0.09305 3421 30%
652 Cs-137 3017 £ 016 years B5.1 0.06657 2096 30%
1] ¥-88 105,630 £ 0.025 days 840 0.1525 5304 10%
1173 Co-50 5272 1 0001 years §3 BB 008126 3002 0%
1333 Co-B0 5272 £ 0.001 years ©9.88 008126 3005 I0%
1838 ¥-88 105.630 + 0.025 days 994 0.1525 5603 0%

Method af Calibrathon:
This source was prepared from weasghed alguots of solulions whose concentrations in uCug were delermingd
by gamma spectrometry

Nofes:

- Sas reversa side for beak test{s) performad on this source.

- EZIP particigates in 3 NIST measurement sssurance program ko sstablish and maintain imphcit raceability
for a number of niclides. basad on the blind assay (and later NIST cartification) of Standard Reference
Materials (a8 in NRC Regulatory Guide 4,15),

- Nuclear dats was faken from IAEA-TECDOC-618, 1581

= Oweradl uncerainty is calculated al the 93% confidence level

- This source has a working ke of 1 yaar.

lity Control Date EZIP-Rel Mo 13646

150 9081 CINTIFILD

wedical Imaging Labaraiary induiinial Gauging Labsratory
4950 Aveous T Bty Vaeneo, Codernia #1355 AADG Marik Kegaons Seeet BusseriCatornia 91504
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