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Preamble
We are honoured to announce that the sixth International Sympesium on
Radiation Safety and Detection Technology (ISORD-8) will be held in the
legendary island, Langkawi, Malaysia It will be a great time as for the first
time this prestigious event will be organised in a new place, after Korea
(2001.2007). China (2005) and Japan (2003 2003). ISORD-6 is expected
to draw more than 400 participants from all over the world especially from
the Asian and Oceanic Association in Radiation Protection (ACARPY. It
will serves as a conducive scientific platform dedicated for radiation scien-
tists and researchers to address the state-of-the-art technologies on
radiation safety and detection technology.

Sponsars_hips :

Areas of interest include:

® Radiation transport and shielding

Japan Heal
Physics Saciety,,
. Chinese Sai
giadiatiogesests
= ® Radiation dosimetry
® Radiation detection and sensor technology

i

!ung Kong Radiation ® Environmental radiation measurement and assessment
: Pmte“"—‘”j?dﬂy ® Radiological risk management
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® PFolicy and current radiological issues
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SAMPLE: ACCEPTANCE LETTER (via LETTER/EMAIL)

marpa

MALAYEAN SODMTICIM PRCITECTION ASSOCATN
————

Qur file: MARPA/TADI02( 139 )
Date : 2 June 2011

Mrs. Nurlyana Omar
Malaysia
Dear Mrs. Nurlyana,

SIXTH INTERNATIONAL SYMPOSIUM ON RADIATION SAFETY AND
DETECTION TECHNOLOGY (ISORD-6)

Thanks for your interest to participate and present paper in ISORD-6. On behalf of
the Organising Committee, | am glad to inform you that your paper entite “Natural
Radiotracer 219Ph In Sedimentation Rate Study” had been selected fop Oral V20 te
presentation, === ST T - Full Paper
by Organizer

2. Hence, let me have the privilege of formally inviting you to this conference that is
to be held at Awana Porto Malai, Langkawi on 12-14 July 2011. Your attendance is
greatly appreciated and will definitely contribute to the success of this conference.

3. Please note that you may be requested to apply for a visa, if necessary please do
S0 in your own country.

Looking forward to seeing you in Langkawi soon, thank you.

Yours faithfully,

Dr. Noriah Mod Ali
ISORD-6
Secretariat

Swite 30003, Bulding 32,
Maleysian Muclear Agency (Nuclaer Maleysia)
Bangi, 43000 Kajarg, Selangor, Malaysia
TelB03-H52H2951 Fax: BI3-69112164



SAMPLE: FULL PAPER TO BE PRESENTED

210

Natural Radiotracer *'"Pb In Sedimentation Rate Study

Nurlyana Omar* Noorddin [brahim,
Department of Physics, Science Faculty, Universiti Teknologi Malaysia
81310 UTM Skudai Johor, Malaysia

Natural radiotracer *'’Pb (half life 22.2 years) can be use in gaining the important information
about the environment in 100 years scale. The isotope 2'°Pb occurs naturally as part of **1J
decay which decays through a series of non-volatile intermediates to “Ra (half life 1.6x10°
years) and "Rn an inert gas with 3.8 days of half life. Total *°Pb concentrations present in lake
or ocean sediments consist of two origins, one brought down by the wet precipitation and dry
fallout process from the air and another derived from **Rn through **Rn in the soil. The former
is often called unsupported *'°Ph or excess *'*Pb (referred to as 2'%Ph,) and the latter is called
supported *'“Pb. This study overview the theoretical concepts and techniques used in
determining the sedimentation rate based on radiotracer *'*Pb, Results from several studies will
be presented and discussed.

Keyword - ‘"“Pb, “bpa, sedimentation rate

Introduction

One of the most promising methods for series of non-volatile intermediate to ***Ra
estimating sedimentation rate is by using (half-life 1.6x103 years) which in turn decay
naturally occurring radionuclide such as to **Rn (half-life 3.38 days)

*°Pb and also anthropogenic radionuclide

like ''Cs. They have been used in BEDIMENTATION PROCESS

sedimentation rate studies since 1960 and
MPh was initially used by Goldberg in RN PO i 0P —

1963. *'°Pb with half-life 22.3 years can be fowte m.....,..y_...ﬁ
used to study the sedimentation rate on a
time scale of 100 — 150 years whereas for
"1Cs with 30 years half-life is a common
practice for it to be used as an independent
tracer to support *'’Pb dating methods. The
application of the *'"Pb dating analysis is
based on the assumption of a steady supply

of unsupported z'ﬂpt.- to thle :ite mee:: the tirna.: Figure 1.1 2%Pb ey i
interval being studied. “""Pb radionuclide
oceurs naturally as part of the radicactive It decays via a series of short-lived daughter

decay chain of *"U. It decay through a to 2'"Ph, This decay happened in the soils at



the pround level from the radium decay
scheme. Total *'°Pb in the soil at the ground
surface therefore contains two types of
“%Pb, one brought down by the wet
precipitation and dry fallout process from
the air and another derived from “"Rn
through *Ra in the soil. The former is often
called unsupported *'"Pb or excess *''ph
{referred to as szb“} and the later is called
supported *'’Pb. (Kanai, 2000). The activity
of this supported *'"Pb were assumed to be
equilibrium with the parent **Rn and to
measure *'"Pb activity, it can be determined
by measuring “*Rn  whereas, the
unsupported *'"Pb, can be measure by
subtracting the supported from the total
#%Pb activities,

2.0 Theory

Lots of research such as, Humpheries et. al,
2010, or Mizugaki et. al, 2006, was been
done o study the sedimentation rate or also
known as accumulation rate in the ocean and
river area. Natural radionuclide had become
a powerful tracer that can provide basic
insights into the marine processes.
Sediments are known to be a good archive
of environmental processes since it is easy
to find natural radionuclide in the soils.
There are few mathematical model that can
be used to calculate sedimentation rate,
which is the Constant Rate of Supply model
(CRS), the Constant Initial Concentration
model (CIC), Shukla-CIC model and
Advection-Diffusion Equation (ADE) that
are used to calculate the sedimentation rate
based on the unsupported *'"Pb activity
profiles on a sediment core. (Wan
Mahmood., et, al., 2010).

2.1 Constant Rate Supply (CRS)

In constant rate supply (CRS) as initiated by
some scientist it assumes that there is a
constant ~"'Pb  flux at  water-sediment
interface and requires both the integrated
activity and the differential activity to yield
a variable sedimentation rate. Thus, this
model is used when the supply of
unsupported *'"Pb is constant and the
sediment deposition rate is variable. (Wan
Mahmood., et, al., 2010).

From radionuclide activity equation,
A'\‘. 2 An e —it
A=A et
s$=3x/In [ﬁg\o\’lﬁqgl

Ao = calculated as the average of several
cum UIﬂﬁ Ve ZI‘}PbH

Ag=cumulative  “"Pb,, activity in
sediment of depth x

s = sedimentation rate (cm/y)
x = depth (cm)

t = sediment age

4 = decay constant

There is some research that used this model
to calculate the sedimentation rate such as
the research that has been done by M.8
Humpbheries et. al., 2010 in '*’'Cs and *'°Pb
derived sediment accumulation rates and
their role in the long-term development of
the Mkuze River floodplain, South Africa.
Since each mathematical model used
different type of constant, not every model is
suitable for each situation. As stated in



I Miralles et, al, 2005, this model is not
suitable in her research study because most
of the published data do not concern the
cumulative mass depth value that NECEssaAry
for the calculation,

2.2 Constant Initial Concentration (CIC)

The most convincing  mathematical
calculating model is the Constant Initial
Concentration (CIC) model. Constant Initial
Concentration (CIC) mode! was originally
developed by Goldberg in 1963, although its
first application to lake sediments was by
Krishnaswamy et. al (1971). The CIC
model assumes that, each stage of sediment
accumulation has a constant initial
unsupported '*'Pb concentration.

From radionuclide activity equation,
A=A
Ay=Aye Tl
Ay= A8 —h{xa)
Ay= Age M
5 = sedimentation rate
= la
%= depth {cm)
a = slope of the line

Ay= is the unsupported *'"Pb activity at
layer x

Ay= is the unsupported *'Pb at the
surface layer

2.3 Advection-diffusion Equation (ADE)

The other mathematical model is,
Advection-diffusion equation (ADE). This
model is use to calculate the sedimentation
rate based on 210Pb activity profile in
sediment core.

Fron radionuclide activity equation,
Ay=Age™
A= Age M)
s=3x/[In {(AJA) -Dy/ x (In (AJ/AL))|

Ao = activity of unsupported *'"Pb at an
upper sediment level

Ax = activity of unsupported *'Pb at a
lower level with the distance x below Ao

Dy = biodiffusion coefficient (cm™ year ')

2.4 *Ra Ry ratio

One alternative approach would be to utilize
the expected ingrowths of ™ Ra to secular
equilibrium with its parent **Th to provide
a new geochronometer. With time (and
burial) radium isotopes will grow into
secular equilibrium as a function of their
half-lives, providing a potential means of
determining sediment accumulation rates, In
growth of **Ra (3.8y) relative to longer
half-lived ***Ra (1600y) with depth in the
seabed could be a viable geochronometer on
about a 30 year time scale. Calculations of
accumulations rates are made using the
general ingrowths equation, applied 1o
activity ratios (Dukat, and Kuehl,1995)

Let x = ratio “**Ra / **Ra



y = ratio 4Th 1 2fRg
From x =y (1-exp ™)
Where
)= decay constant for **Ra (0,121 v)
t= time (y)
If aceumulation rate is constant, then:
1=dR
Where d = depth and R = accumulation rate
Substituting into the general equation gives;
Ln[l-(xy)]/d=-L/R

Plotting Ln [1 - (x/y)] versus depth, d, the
slope of the line m = -1 / R can rearranged to
obtain the sedimentation accumulation rate,
R.

3.0 Discussion

There are two method that can be use to
study the sedimentation rate. One is by using
alpha spectrometry and another is by using
gamma spectrometry. There are question on
which method need to be use or which one
is better. This section will explain about the
basic concept both of the method.

By using alpha spectrometry, we will he
detecting *'Po. *'*Po release 5.3MeV alpha
energy which can be considers a high
energy. All nuclide that decay through alpha
decay will decay spontaneously and
transform into an atom that have less two
unit of atomic number and also less four unit
of mass number,

The second method is by using gamma
spectrometry. We will be detecting *'"pb
with 46.5Kev gamma energy. As we can
see, 46.5KeV are low energy compared to
“po. Because of the easily detected factor,
some researcher use 210Pb as the radiotracer
in sedimentation rate study. In sedimentation
rate study, we assume that there is constant
supply of excess *'"Pb from the atmosphere
to the site of experiment. Gamma ray is an
electromagnetic radiation or high frequency.
Gamma rays actually comes alongside with
other form of radiation which is alpha or
beta decay and are produce after the other
type of decay occur. The mechanism is that
when a nucleus emits an alpha or a beta
particle, the daughter nucleus is usually left
in excited state, It can be move to the ground
state by emitting gamma ray. Emission if
gamma ray from an excited nuclear state
typically requires 107" sec and it almost
instantaneous,

As example, in alpha decay of *"'Am to
21N

2aT

‘:ﬁf,ﬁn.m — aNp + sHe + =

Figure 1.0 Alpha Decay

Since emission of gamma ray is almost
instantaneous, it can be detected easily
compare to alpha decay.
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