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# # 4570466921 : MAJOR NUCLEAR TECHNOLOGY
KEY WORD: RADIUM-226 / MANGANESEDIOXIDE / ACRYLIC FIBER/ GAMMA SPECTROMETRY

PAWINEE WISAISAWANG : DETERMINATION OF RADIUM-226 CONTENT IN
WATER USING MANGANESE DIOXIDE-COATED ACRYLIC FIBER AS AN
ADSORBENT. THESIS ADVISOR : ASSOC. PROF. SUPITCHA CHANYOTHA

Ph.D., 80 pp. ISBN 974-53-1216-9

This research was aimed to develop a technique for determination of radium-226
content in water using manganese dioxide-coated acrylic fiber as adsorber. The suitable
conditions for coating acrylic fiber with KMnO, including color, temperature, KMnQO,
concentration and coating time were studied. In addition, the various parameters that might
effect the adsorption of ?*Ra on Mn-coated fiber during collecting water sample were also

226

investigated. Gamma spectrum of 609.3 keV of *“Bi was used to analyze the " Ra
concentration.

The study of KMnO, coated on acrylic fiber found that the best used conditions are
as follows: 0.5 M/L, 70-80 °C, 20-30 min coating time and the color of Mn-coated fiber
should be black.The amount 60 gram of Mn-coated fiber was capable for absorbing *Ra
in 20-100 L of natural water sample.The appropriate range of pH and flow rate of collected
water should be 6-7 and 1-2 L/min respectively. The efficiency of *Ra adsorpted on

different sizes .of Mn-coated: local-fibers gave the-same-results. This technique has

minimum detectable activity, (MDA) 0.001 Bg/L
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M399 2.1 OYNTUMTAAIBAIVDIELTIEN-238

Nuclide Half-life Energy(MeV) $ovazvoamstanilaon
woarh T LANIN SedunuIn

'y 4.47X10’y 42 - 0.048 23
*Th 24.1d - 0.19 0.09 4
*pa 1.17m,6.69h 2 2.29 1.0 0.6
*u 2.46X10°y 48 2 0.05 28
“'Th 7.54X10'"y 4.8 - 0.068 24
*Ra 1600 y 4.8 . 0.186 4
Rn 3.82d 5.49 - 0.5 0.07
pg 3.10m 6.00 : - -
*pp 27m - 0.65 0.24 4
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Mostly Immobile. Remaining in Underground Formations

Partially Mobilized.

Mobile Gas.

Radon Daughters,
Deposited At Radon
Decay Sites
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Mostly Immobile. Remaining
in Underground Formations
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Partically Mobilized,

Mobile Gas.
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Thorium Daughters,
Deposited At Thoron
Decay Sites
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Mn-fiber standards prepared on fibers from Thailand (4 different Deniers, 1 standard each) standards prepared on September 14,2004
Indicated Ra activityies decay corrected to September 14,2004
0.5 L Ra solution pH=6.4-6.8, passed through fibers 5 times

Denier 3 fiber overcooked

Ra-226
Fiber type Total activity in solution (dpm) Lost (as measured on Rn-line), dpm % of total lost Ra-226 on fiber,dpm
Denier 1.2 1140.1 16.09 1.4 1124.0
Denier 1.5 1140.1 25.19 22 1114.9
Denier 2 1140.1 32.81 2.9 1107.3
Denier 3 1140.1 276.27 242 863.8
Ra-226
Fiber type Total activity in solution (dpm) Lost (as measured on Rn-line), dpm % of total lost Ra-226 on fiber,dpm
Denier 1.2 934.3 13.2 1.4 921.1
Denier 1.5 934.3 20.6 2.2 913.7
Denier 2 934.3 26.9 29 907.4
Denier 3 9343 226.4 24.2 707.9

William C.Burnett Environmental Radioactivity Measurement Facility
Department of Oceanography Florida State University = Tallahassee,FL 32306 U.S.A

Tel: +850-644-6703 Fax: +850-644-2581 Email:wburnett@mailer.fsu.edu

Bq

18.7
18.6
18.5

14.4

Bq

15.4
15.2
15.1
11.8



Hi Pawinee,

Here are the measured radium activities from the fibers. All activities

are listed in dpm/100L. Well salinity

Source Ra-223 Ra-224 Ra-226 Ra-228
Ground water 0.56 156 105 178
Water from 78.9 922 1324 919
factory

Henrieta Dulaiova Ph.D.Student

Environmental Radioactivity Measurement Facility
Department of Oceanography

Florida State University

Tallahassee,FL 32306

U.S.A.

Tel: +850-644-6703

Fax: +850-644-2581

Email: dulaiova@ocean.fsu.edu
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