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1. drnufAuviantiddlonin (Paraffin Base) DENSITY EXAMPLES
2. ihifufveiiafifienuzaasuin Groupl <08 Gasoline, Kerosene
. Groupll 0.8-0.85 Gas Oil, Abu Dhabi Crude
(Asphalt/Naphthenic Base) P
v - - ) Group Il  0.85-0.95 Arabian Light Crude, North Sea Crude

3. AUAUTUARE (Mixed Base) Group IV >0.95 Heavy Fuel Oil, Venezuelan Crude Oils g 7




nszUUNSIUAsULUAaIUaIUNY (Oil Weathering Processes)

Components that
are most soluble in

Wind sea water are the
light aromatic
hydrocarbons

Evaporation Pphotoxidation compounds such as
Spreading Burning  Degradation benzene and
l Wave turbulence I I | toluene.
wind drift and Emulsifiacation l] Resurfacing Oils react
current transport 5 5
chemically with
_ : ; oxygen either
Turbulent mixing Oil droplets DIRpEES Pt breaking down
— into soluble
Dissolution
products or
& Biodegradation Aquatic olrganisms forming
asphaltene content )(_ persistent
greater than 0.5% Sedimentation Toxiciw ’ l) N \ compounds
tend to form stable \72) called tars.

emulsions

https://www.mdpi.com/2077-1312/9/2/181



nszUUNSIUAsULUAaIUaIUNY (Oil Weathering Processes)

s 7 7 i There are eight main
Sprescifg weathering processes:
*Spreading
- ’—_ *Evaporation
i *Dispersion
el m *Emulsification
Dissolution *Dissolution
gk Tam———— *Oxidation
Biodegradation e —— *Sedimentation and sinking
LWNUNIN Weathering processes of a typical crude oil *Biodegradation

https://www.itopf.org/knowledge-resources/documents-guides/fate-of-oil-spills/weathering/
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: Marine Organisms and
Human Health vy Ecosystems
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Schematic view of the impacts of spilled oil on aquatic ecosystems
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https://onlinelibrary.wiley.com/doi/10.1002/apj.3128
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1. 3UnIlFIMTUNITAINNTLLIULALATIVFDY

Oil leakage origin

Site 1 Ban Chang: 12°40'31.5"N, 101°05'04.1"E
Site 3 Maha-Surasinghanat Military Camp 12°37'57.2"N, 101°2024.6"E
Site 5 Suan Son: 12°37'58.7"N, 101°27'36.8"E.

Oil slick

°35'55.8"N, 101°2422.5"E
4'14.8"N, 101°26'56.9"E

Oil Containment Booms

Beach/Shoreline Booms

Weir Skimmers

Disc Skimmers

Drum Skimmers
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3. 15999AATIUUINY (Antipollution vessel)

N15NAATVINATIVUNANY
1. nMsaauinasvniulaglynuiniidy (Boom)
< W a 9 < ? W .
2. nMsivasvinduaniliileslyaunsansiuasauidu(Skimmer)
3. nstAuLazvugasns1vinsula ludafuvesise (Oil Tank)
4. N15VINATIVUNNULAY TTE15L AT VARASIVUNU
5. 97UBY 9 WU N8 AUWAY a1anseiauAsIuLigiy

1395V 93. fun1sUszenaltlunisnavdaasnuinduy 1wy
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High Pressure Washers Vacuum Systems Sand Cleaning Machines




Methods of Cleaning Oil Spill

1.25M19N19ATN 2.95719:A 3.957M19%30 N
(Physical Methods) (Chemical Methods) (Biological Methods)

(J Bioremediation: n1 ﬂ?’fq aunsd

vidauuaiiSetlegaaaateunsiy

(J Bicaugmentation: n 151 &
AunIdiuLANINBLTINTEUIUNTS
EGRRLE
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Methods of Cleaning Oil Spill

4.351
(In-situ Burning Methods)

"

Bt
- S numul%lua“m'lmau

Gulf of Mexico, United States, 17 June 2010

#asnruautatiasiunsUsesuaiiunieainia
Tiuihdufisiaanuwun 3 uy. July
fiszuzvinsfivannde/nmsnennsalsunsienuay
n1sinAmMAWEINIALALL (Air Quality
Monitoring)

5.25N15711AN 1AV 6. N3A1VINANELBIANUT
(Manual and High-Pressure

Washing)

(Beach Clean up Methods)
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Juansadinlddrmsuinnisasuunduidlvaluwia sunn3auuinuii 1ineYieann13aaunNuRE,
Y9913 (Spreading) uazyliunduuLanaa (Dispersion) Wisagaudaane (Degradation) lad1aau

Usznniidnngy 4 s
1. Dispersants (6135928n52318AUINU)

° Lﬂumsammmm (surfactants) ‘i/l“U'JEﬂWU’]ﬁJULLGIﬂﬂ’JLU‘iJ’é]‘IJﬂ’]ﬂ‘U‘IJ’]ﬂLaﬂ(OIl Droplet)
waznszanedialuiii

2. Surfactants (815%2a14)

3. Coagulants GRERIIR)) mMssusatntunainlfnaneduiou (d519L9auaznn
DUATUNLTILTI)

4. Solidifiers (@15u3462) N15AYUETUZVDIUNNU ALY IR

< a o Yo v v v v & v <& = < v X
LU‘IJﬁ'Ti‘VWI'ﬂ‘ViU']ﬁJ‘Uﬁ]‘UGl')ﬂ‘l«!L‘lJ‘IJﬂE]‘IJLL?J\‘i %Qﬁ']ﬁJ']'ﬁﬂLﬂUﬁlﬂ\‘l']ﬂ?Ju




nalnN157191U4v89815LA3 Oil Dispersant

1 - In the absence of dispersants, oil floating on the surface will either disperse naturally

or form a water in oil emulsion (reverse emulsion)

ﬁ- oil

+ water

_

Emulsion (water in oil) Dispersion
= «chocolate mousses

(oil in water)

9. By adding dispersant, fine oil droplets will form in the water,
disperse and mitigate emulsification

+ DISPERSANT

Emulsion (water in oil)
= «chocolate mousse»

Dispersion
(o1l in water)

https://wwz.cedre.fr/en/Resources/Fact-files/Spill-response-products/Dispersants

A) application of the dispersant in fine droplets; B) adsorption and transport
of the active components into the oil film; C) reduction of interface tension
# the surfactant; D) breakout of small droplets of oil by wave energy;

E) dispersal of the oil droplets in the water to a depth of around 10 m
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1. d15a0L597A9K2 (Surfactants) : 30-70%

. d2unvauln (Hydrophilic Head): w1glvansiaiiazasgluiln

307 Oil Spill Dispersant

» drunyauiindu (Hydrophobic Tail): Jusaiuluianatngiy

SURFACTANT MOLECULE OIL DROPLET WITH SURFACTANT MOLECULES
¢ nggaophilic
OIL
DROPLET
Lipophilic 3. U1 (Water) : 5 - 30%
4. d15UWNUUTSANTAIN
SEA WATER (Stabilizers/Enhancers): 1 - 10%

5. @15LANLALRNIE (Special Additives) : 1% - 5%

Q/ (o] 1 P="|

2. aN1azane (Solvents) : 10 - 50% FsanmAYMLe |
- aﬁ{’laanumsmefa‘luam'wqmwgﬁm']
® alcohols

- drsuFuiatesludnisaunnlige

® water soluble solvent
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Typical windows of opportunity for spill response options:
mechanical recovery and dispersant application

Sea state

- : il slick thickness bounds Possible
properties S Y

| ¢ &
c mil= 1.8
n i
.E E
q 2 1.2 2
= e
= I W
i = O.& -
d ‘ﬁﬁfa::
q 202 -
: I . -
1 m off

& 0.0 -

0.01 0.05 0.10 10

Average slick thickness [mm)

https://www.amsa.gov.au/marine-environment/pollution-response/should-we-use-dispersants
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YUNDUNIS LBEI5LAUNTZA8AUUU (Oil Dispersant) a819LRUNZ &

1. Uszltivaniunisalnaziaanuinua g
4155218607

1.1 A52EUTUAVBIUINUNS 2 INA

\/ YruLun (Light Oil): Lau
uwumwu 1o dispersants i
aanqwsmua wangdmsuLingy
NLWINTZR191Y

\/ Ungdunin (Heavy Oil): L“liu
dnsfuan 19 dispersants i
sanuUULiasAnsUnsTumnin

Type | Example Density | Volatility Toxicity Clean-up
1 Jet fuels, Very Highly (evaporates | High concentration of Mone possible
gasoline light in one to two days) | toxic compounds that are
water soluble
2 Diesel, no. | Light Moderately (leaves | Moderate {long-term Can be very
2 fuel oil, a residue of up to | contamination possible in | effective
light crude one-third of the intertidal regions)
oils spilled volume after
a few days)
3 Most crude | Medium | Approximately one- | Severe and long-term Most effective
oils third will evaporate | contamination in if conducted
within one day intertidal regions; quickly
impacting waterfowl and
fur-bearing mammals
4 Heawvy Heawvy Mo evaporation or | Severe and long-term Weathers
crude oils, dissolution contamination in slowly and
no. 6 fuel intertidal regions; severe | difficult to
oil, bunker impact to animals, which | clean under
G will be coated with and any
ingest oil; possible long- | conditions

term contamination of
sediments
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YUNDUNI5LYEI5LANNTZA18AUNNU (Oil Dispersant) 8819 ANZEH

1.2 YUSunauundu d azad1uviunvasnanuy

>
2
& Countermeasures Interest
{ .
ol o Emulsion

il &

< & Thick Oil

0.01 0.1 1 10 100 1000, KM
01 dor It o foo

1 2 3 4 5 6 7 8 Orders-of-Magnitude

ok

v

Uiunsqluasnatinunun ligiitaus M lifa Ul

174 1

wuudaug wadssiliuanuvunlunsazdiu wse
n15UsTHIIANRUNIvRYNNU n lYALaaY

Approximate Slick Ol

Thickness (um)

Appearance

0.05 10 0.2

D3to3

=3

Silvery Sheen

Rainbow Sheen [

(il Colored
Brown to
Black

Photographic Example




YUNDUNI5LYEI5LANNTZA18AUNNU (Oil Dispersant) 8819 ANZEH

1.3 1A9NYUAVIIEISNTZINYNY:
Type I: Tadgawsudnsiuiun

Type Il uag Il TN uEIdUNRUarIdATIVUINUAUIURAIUY

1.4 MHviiafléSuaygnlildldlulssmalne nsdludlgvniniusalua @ w.a.2565/ 33 viia)

Type 1: Hydrocarbon solvent-based dispersant used undiluted.
Type 2: Concentrates, diluted 1:10 -1 : 50 with seawater before use.
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YUNDUNIS LBEI5LAUNTZA8AUUU (Oil Dispersant) a819LRUNZ &

74 14
o o/ =

1.5 N15AUUUSUINTUILY INAMIURUIVDINANLNNU F LLaznNu

QQII a v t-:ld' < v 1 % Y]
- Aunundausausaiiulaanndnusaniule Wy Yndu
= =y, " A & Ay & v a
uvnaieuazianwazlusdlavsatudiuanios Tuvaeh
UNLUNNUINIIUUD1ALAAETN (AIUAUNUNLTARALAN

Nufisnsrany)
dAvlaunineiu ey taads=um Muasau)
Tilsslawiaasoasy 0.1 - 1.0
AviuLe 1.0-50
A 5.0 - 50
A6 > 50

- NUNURINANUNLU ¢ ATUINRINNITEUNANTD LY
WAlLlad Y AMWa19A1NEN K15N1SUUE52

MsAIUIAUSIN ALY

loaunis: V = AxV

V: USmanindu @nunadiunsvietiaddng)

A Nuiiitdutsfu (ms1awns)

£ AuvuesiaNty (wes = 10 luasew)

¥
aAa, ¢ o

* FanuTw: @Run (AnuruIUsTInn 2 lATeU =2x107° LWns
o fuidunigiu: 10,000 A1519LAS
AuduUsHATINGY ;

V=10,000x2x107°

= 0.020 gMUIANLUAT = 20 §AT

V (m?) = A (km?) x t (micron)

V (m?) ¥1,000 = V (Litre)




& v = o/ % v . . 1
YUNDUNI5LYEI5LANNTZA18AUNNU (Oil Dispersant) 8819 ANZEH

2. munaUSunaEIsnszanedfidasld
d  sasrdrunsidansnszanesadansiutinsiu (Dispersant-to-Oil Ratio, DOR)
UnRagdl 1 : 10 9 1: 50
Faoens : ndTuSalva 60,000 Ans azdasld dispersant 1,200 - 6,000 ans
O dunumsediildauegiu:
v aramunuiuLasAnuviiava sty
vV itufiivudeauasiudngy (anufianisvasnisiadoud)

v Gunaansdaslduanudiuveunazausininldldaniagsuisuiinveu
(NFUAIUANNANY/ VBBYYINTY WUU AN.1)

v dusalddesndtansidruiinaviuals vanldiiudadldsuaiudiugauann an.
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YUNDUNI5LYEI5LANNTZA18AUNNU (Oil Dispersant) 8819 ANZEH

3. wsgugunsaldmsunislyeu s oy o o
3.1 1A3DINUEATTLAY (Sprayers):

Aerial Sprayers: AinAsnuiAsastuvitalgdnaUngs
H§1USUNITNTZANWUUNUNNIN

74 2
=

Vessel Sprayers: AAAIUULID §1%SUNUNUINUNTD
ustaalnauals

3.2 ManudsAdl: AsIEBnINUENNNsanTEeEs
Juazassvuiadnialinsauaguinuiilauiniian

" Pump

® Spray arms with nozzles




YUNDUNI5LYEI5LANNTZA18AUNNU (Oil Dispersant) 8819 ANZEH

10| 100 1000 | 10000 |

4. A1SNUESLAN LANSZA9A2 lo_tours 3 L0l __ixo 30

Spreading

4.1 ANUMUIZHUVDILIAN:
» viulugrananauliuswaznszuain ey ieUasiunsantdeasiall e

Oil-in-water

- arsvinnegly 12-24 Plumdnhduiilvaslonanign bty

Water-in-oil
emulsification

4.2 A5N1SNU: e

Oxidation

e NUANSIUTLHLUTMUZELNDINT LR8I seibaian

Biodegradation

e ASNULUNANIINEDAAABINUNISLARDUAIVDIUN Y
5. AANIUNANAINITNUETAL

MTIVFDUI:
- dfusuuandudueyniadnuaznszatedingneduiiiing (— Effective Test)
- UfAsensynendulay dispersant laldawansynuseddidinluth ( = Environmental Impacts Evaluation)

- yndndusnanuasiiuinluiuniasivindudilignnszsaisla




gj 174 = o/ % o/ . . I
YUNDUNIS LBEI5LAUNTZA8AUUU (Oil Dispersant) a819LRUNZ &

6. USLLUUNANIZNURDRILINADN
e HSIVEDUNANTLNUADTTUULLA LUU UWAINADY NUNV19EHe VisaunaIafevuaednun
- Tyvayailivauiulgedsmsdannislusunan

Fomsszfouaziuiififosvoauanldmaaiia
+ fufiindy desndnuFauindu 10 wns
- nziaviedingendovesdsitiniideulna wu Uzn3s dennsldsunanssnuanmsldansiad
« filduinuiiluwmdainiauiatnies
- Whawzlunsdliinisdanisdaeasoululdna vseliaunsaduiunisldiuman
- Msl¥aumsegneldnisiriuguavasdiisnvguasiiviuaunguuneviauinsgruiineades

A5 YE15N52AUAIUIAU 9ADINITNITITMNULALANLUNTITDE19UUSLANTAIN INDAaANANSZNU
Aadanindounazuynunnlasunansenu
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NANSSNUMDAILINADUITINNS LYITUEISLANVINASTIVULY

* NansENUABRaIdYIN UL (Impact on Marine Life)
* aAuluiwvasdsadl (Toxicity of Chemicals)

* TaaLan12a1s Surfactants
* NsazauvIuuluAaaulul (Accumulation of Oil in the Water Column)

¢ wanizwwiaswuﬁnﬂmaﬁﬁ (Coastal Ecosystems)
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* msannauaandiauluiin (Oxygen Depletion)
® NANIENUNI99IMS (Food Chain Impact)
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dsiufusalua vee SPRC US1iassn
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1. N15UsZNUANNEINITALUNIINTZAWAVBUILY (Oil Dispersion Efficiency)

* Laboratory Tests : Test Methods 141 ASTM F726:
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3. n'rsﬂszl,ﬁuwaniwwia?ieLLfmé’au (Environmental Impact Assessment)
J Ecotoxicity Testing
] Water and Sediment Analysis

J Effectiveness of Remediation

 Pollution Reduction Efficiency
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1. kUINUUAYBS IMO (International Maritime Organization)
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shsiulunsdianiau
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2. International Convention on Oil Pollution Preparedness,
Response and Co-operation (OPRC)
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3. NSATUANIINTENINUEIMALATRIANSTUYINIA W

3.1 ASEAN Oil Spill Response Action Plan (OSRAP)
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3.2 Regional Seas Programmes by UNEP
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(Monitoring Requirements)
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(Reporting Requirements)

1. Pre-Application Monitoring
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2. During Application Monitoring
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3. Post-Application Monitoring
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( Simulation Exercises)
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* asAnvLNUlaINULazSULD ; LU UaURINNUS WA (Oil Spill

Contingency Plan)
¢ Asuwisunumuthiianuiuiuiinveuvemitenu / Tassadanisineu
e nsdnnuaznsradeugUnIaimIdanisATIULNIY
o msdavhgrudeyanuiidssdedsAtiuazundminensiilélunisianis
*  msUsliunanasUIuUTaueay
*  msahaaietneanuimiiouaznsnsdudauauanial

- Auganulen1slasiuuasvdasaieniaiiiiesaniidu naewinie (AaUu.ys.)
- gudaruaunsuUan1sluntslasiuuazvdnuanenisdiiiasainiadiu fiwEeniadl 1 (Aadu.mnsn.l)
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