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THESIS ADVISOR: ASSOC. PROF. SUPITCHA CHANYOTHA, PhD., THESIS

COADVISOR : CHADET YENCHAL 81 pp. ISBN 974-14-1753-5.

The objectives of this rescarch were to study the specific activity of petroleum waste
from the petroleum industry in Thailand, as well as its correlation to barium, strontium and
calcium contents. The petrolenm waste samples include sludge and scale from Bongkot gas field

and Sirikit oil field.

In this study, the specific activities of #Ra and “'Ra in sludge and scale samples were
determined by gamma-spectroscopy technique. Their chemical contents were analyzed by X-ray
fluorescence technique. It was shown that in sludge samples, the average specific activities of
“Ra and “*Ra range from 0.27-2.45 and 0.35-2.06 pCi/g, respectively. The average specific
activities of “*Ra and “"Ra in scale samples range from 0.25-119.91 and 0.31-140.07 pCi/g,
respectively. Two samples of scale from Sirikit field had average specific activity level of radium
100 times higher than the level that found in the local soil. In addition, the positive correlation
was found between the specific activity level of radium and chemical composition; barium,

strontium and cal¢ium; contained in sludge and scale samples.
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Tuaendsen @1) Ortoclase and microcline feldspar (1),(i1) aalszneuvanly acid igneous
(KalSi,0,) rocks LAY pegmatites
(i) Muscoyvite (H,Kal(SiO,),) (i) Alteration in acid vocanics
(iii) Alunite (K,Al (OH) ,SiO,) @iv) Saline deposits in sediment
(iv) Sylvite, carnallite, (KCI, MgCl,, 6H,0)
N5 (1) Monazite (ThO, + Rare earth 1) Granites, Pegmatites, Granites,
phosphate) Pegmatites,Placers
(i) Thorianite [(Th,1)0,] (i) miloun (i)
(iii) Thorite, uranothorite [ThSiO, +U)
gL e @{) Uranite [Oxide of U,Pb,Ra + Th, rare @4) Granites, Pegmatites and with vein
earths] deposite of Ag, Pb,Cu
(i1) Carnotite [K,0.200,.V,0,.2H,0] (i) Sand Stones
(iii) Gummite [Uranite alteration] (iii) Asscoiator with uranium
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M1IWN 2.2 uﬂvlﬂﬁﬂﬁl,Uﬂlgﬂﬁllﬂ']'iﬁﬁ?t’]@n‘llﬂx‘lgﬁmﬂl]-238[1]

Raionuclide Historical name  Hafe life Major Radiation
Py Uranium I 4.47X10’ 0L4.198 (77%), 4.149(23%), <1%Y
“Th Uranium X, 24.1d B3 0.198 (72%)

Py Uranium X, 41.17 m B3 2.29 (98%), <1%Y
Py Uranium 1T 2.46X10°y OL 4.773 (72%), 4.721 (27%), <1%Y
“Th Tonium 7.54X10"y OL 4.688 (76%), 4.602 (6%), Y
*Ra Radium 1600 y 0L 5.490, <1% Y
*’Rn Emanation 3.28d O 6.003, <1%Y
"po Radium A 3.10m [30.65 (50%), Y 0.295 (19%), 0.352 (37%)
"pp Radium B 268 m 3326, 0.609 (46%), 1.120 (15%), 1.765 (16%)
*Bi Radium C 19.1m oL 7.687, <1%Y
Mpo Radium C 164.3 LLs B 0.015 (81%).y
*pp Radium D 23y B 1.161 (100%)
'Bj Radium E 5.01d 0L 5.297, <1%Y
*po Radium F 1384 d None
*ph Radium’G Stable
A a I @ =
M13197 2.3 11 lnad TueynsumsaaiedvaIneisen-232(1]
Raionuclide Historical name Hafe life Major Radiation
**Th Thorium 1.14X10"y oL, <1%Y
**Ra Mesothorium I 575y B, <1%Y
PAc Mesithorium IT 6.15h B.y
Th Raiothorium 1.94y o,y
224 .
Ra Thorium X 3.66d o,y
220. g
Rn Emanation 55.6s a,y
222 .
Rn Emanation 3.28d oL, <1%Y
216 .
P Th, A
0 orium 0.145 s oL, <1%Y
*pp Thorium B 10.64 h B
212, . . ’ ’Y
Bi Thorium C 1.01h
o,y
Thorium C’/ 164.3Us
214 208, a, <1%Y
Po (64%) ~T1 (36%) Thorium C”’ 0.3 ms/3.05m
. oB.y
Pb Thorium D Stable
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M1IWN 2.4 u’Julﬂﬁﬂﬁlualgﬂillﬂ?iﬁﬁ?ﬂ@]ﬂﬂl@\‘lllﬂﬂﬂlu‘t’lﬂ[l]

Raionuclide Historical name Hafe life Major Radiation
u Actinouranium 7.04X10°y o,y
“'Th Uranium Y 1.06 d B, Y
Zlpg Protoactinium 3.28X10"y o,y
Ac Actinium 2177y B,<1%y
/ \ Raioactinium/ 18.72d o,y
*"Th (98.62%) 'Fr (1.38%)  Actinium K 220m B.y
223 —
R Act X
a ctinium 1.44d a,y
219. .
Rn Actinon
3.96 s o,y
215 st
Po Actinium A 1.78
" o, <1%Y
*'pp Actinium B 36.1 m
2114 . - B > ’Y
Bi Actinium C 2.14m
a s
2771 Actinium C’ 4.77m B !
, <1%
27py, Actinium D Stable !
None

~ v = ady 1Y ~ ~ a A
i 2.5 To T Tmiuiues s@eusssunan i launvneynsuvesgsiion el e tazuendition(1]

Radionuclide Half life, y Major Radiation
“K 1.28X10° B.y
v 1.4x10" Y
“Rb 4.75%X10"° B
"cd 9%10° B
PIn 6x10" B
"'Te 1.24%10" X-ray
"La 1.05X10" B,y
'Bae S5%10" B

“INd 2.20%10" o
Ysm 1.06X10" o
*Gd 1.08%10" o
"Hf 2.0X10" a
"Lu 3.73%10" B.y
"Re 43%10" B
't 6.5%10" o
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232

2265 (1)

Type of sample i Th Ra
(ppm) (mBg/g) (ppm) (mBg/g) (ppm) (mBg/g)
Igneous Granite 2-10 25-120 5-30 20-120 0.5-4 25-120
Grabbo 0.5-2 5-25 2-6 5-25 0.1-0.5 5-25
Basalt 0.1-1 1-10 0.3-4 1-15 0.02-0.5 1-10
Ultramafic <0.,02 <0.2 <0.05 <0.2 <0.01 <0.2
Sedimentary  Shale 2-4 25-50 5-15 20-120 0.05-1 25-50
Limestone 1-3 10-40 0-3 0-10 0.2-1 10-40
Speleothem 1-3 10-40 0-3 0-10 0.2-1 10-40
Coral 2-4 25-40 <0.01 <0.04 0.5-1 25-50
Clay 1-4 10-50 1-15 5-60 0.2-1 10-50
Water” Sea water 3-4 40-50 <0.01 <0.05 0.01-0.1 0.5-5
River water 0.1-1 1-10 <0.01 <0.05 0.01-0.1 0.5-5

1 g @ 1 ) 12 ' @ =
(1) andludasidmdmsvavgannsszninmgnle Iy Tnuvesmsaatealuoynsugisiiioy

(2) Miledmsudeg191i1Ae (ppb) 1Az (mBq/liter)
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RESERVOIR
BASIN SOURCE ROCKS TRAP SEAL
ROCKS
NORTHERN - Miocene shale - Miocene Lacustrine - Tilted fault, rollover | - Miocene
INTERMONTANE sandstone anticline and shale
- Fractured/weathered | Stratigraphic trap
Pre-Tertiary rocks - Burried Hill type
CENTRAL PLAIN | - Miocene shale - Miocene Fluvio- - Rollover, faulted - Miocene
lacustrine sandstone anticline, tilted fault shale
- Fractured/weathered and stratigraphic trap
Pre-Tertiary rocks - Burried Hill type

GULF OF - Oligocene - Miocene/ Oligocene - Faulted anticline, - Miocene/

THAILAND Lacustrine shale sandstone tilted faults, rollover Oligocene
- Miocene Alluvial | - Fractured/weathered anticlines and shale
plain and Miocene - | Pre-Tertiary rocks stratigraphic trap
Delta plain shale - Burried Hill type
- Marine shale
(Pattani and Malay
basin)

ANDAMAN SEA - Oligocene deltaic | - Oligocene sandstone, | - Tilted fault, wrench | - Miocene/
shale.and Miocene..|- Lower Miocene related anticline, Upper
marine shale sandstone and shale diapirs, draped Miocene /

carbonate horsts 11a1g reef Pliocene
- Fractured/weathered - Burried Hill type marine shale
Pre-Tertiary rocks
NORTHEASTERN | - Triassic - Permian carbonates - Anticline, reef, - Permian
THAILAND Lacustrine-shale - Triassic Fluvio- tilted-fault-and /Triassic shale

- Permian marine
shale/ carbonates
- Upper
Carboniferous

coal/shale

lacustrine sandstone

stratigraphic trap

- Base Khorat

Group
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Ca St Ba Ra
Atomic radius (Ao) 1.97 2.15 2.22 2.33
Oxidation number 2 2 2 2
Tonic radius (A) 0.99 112 1.34 1.43

Electronegativity 1 0.95 0.89 0.89
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A1519% 2.9 Solubilities of simple Group II salts / mol dm”[13]

chloride CI' hydroxide OH’ carbonate CO 32' sulfate SO 42'
Mg 5.57 2x 10" 1.5x10° 1.83
ca’’ 5.36 1.53x 107 13x10° 4.66x 10°
S’ 0.1 337x10° 7.38x10° 711x 10"
Ba’ 1.46 0.15 9.12x 10° 9.43x 10°
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Flame Emission Spectrometry 10"
Ion-Induced X-ray Spectrometry 10"
Ion-Scattering Spectrometry (IIS) 10"
Mass Spectrometry (MS) 10"
Neutron Activation Analysis (NAA) 10"
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PIXE=Particle induced X-ray emission

NAA=Neutron activation analysis
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2.6.3.1 Non-dispersion W30 Energy Dispersive X-ray Fluorescence System (EDXRF)
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"Raflected" Radiation
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® 5ul5eumMeunuaIsNInggIu (Comparison-standard method)
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® 775 Scatter Correction
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18 aznowmanmhiunazilson Fa'livu Fa'liau -
1912 WP-6 (140%)
v sealine batch UWLAYAINTE WP-8 2 o2
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(keV)
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