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Abstract : Using dispersants is known to be an effective solution to accelerate the natural dispersion and being an appropriate oil spill
response strategy. By breaking up large oil chunks into small droplets, dispersants are generally intended to help reducing further oil
exposures and slicks. Collecting property data of circulating crude oil in South Korea and understanding the interaction between crude
oils and dispersions need to be preceded for the effective dispersant use. This paper provides an property analysis of three selected oils
which have the same composition of spilt oils from the Herbei Spirit Incident and conducts an emulsification and toxicity experiment
with selected domestic and foreign dispersants. Results will present a direction of future domestic dispersants' development which aimed
at eco-friendly and safety.
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Table 1. Analysis on application cases of using dispersants”

Occurrence Type of Volume L
Occurence area year spilled oil (bbl) Application results
Bantry Bay, Saudi arabian BP 1100 WD were applied from planes cleaned up more than 7,000 barrels in twelve
1979 15,000
Ireland (sweet crude) days
Sivand, 1983 Nigerian light 43,980 | BP 1100 WD had decentered approximately 12,000 barrels of spilled oil

United Kingdom (sour crude)

Rosebay, Iranian light

United Kingdom 1990 (sweet crude)

7,800 More than 5,850 barrels of spilled oth natural and chemical dispersion

Wales, Iranian light

Approximately 3,000 barrels of seven ADDS pack-installed DC-3 dispersants were

United Kingdom 1996 (sour crude) 500,000 sprayed which decentered 165,000 barrels of spilled oil
Texas, IFO 180 2,660L of Corexit 9500 were applied and observes marked reduction in heavy
. 1999 100 . .
United States (sour crude) concentration of oil
Taean, 2007 Iranian / Kuwait 79.000 The cleanup involved 30 airplanes and 327 vessels. More than 30,000 barrels of

South Korea UAE (sour crude)

crude oil spilled had been collected

% In general, sweet crude oil refers to petroleum with less than 0.42wt% sulfur, and sour crude oil refers to petroleum containing higher levels of sulfur

with 0.42wt%.
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Spilled oil samples Domestic dispersant samples

A: Hydrocarbon-based solvent [Daeil chem]
B: Concentrated [Gwangwoo paka)
Dispersant | C: Water-based [Daeil chem)

- UAE Upper Zakum Test
- Kuwait Export

- Iranian Heavy rate (%) | p: Water-based [Osung & H]
Physical properties
- API degree - Sulfur content
- Specific gravity - Pour point
- Kinematic viscosity - Water
(40°C,100°C) - Asphaltene
- Surface tension - Resin

Selected optimum samples
Spilled oil / Dispersant

!

Performance comparison test

- Optimum domestic dispersant
Samples || - Foreign dispersant - Corexit 9500 [Nalco]
- Optimum spilled oil

- Dispersant rate(%) : DOR: 0.02~0.2(2~20%)
- ASTM colour: KS M 2106

- Toxicity on minnow:

Test No. of fish tank: 3

No. of minnow in each tank: 10
Concentration of dispersant: 4,000 p2/L
Total test time : 24 hour

[

| Result analysis |
T

| Cost-benefit analysis |

l

I Selection of the best dispersant |

Fig. 1. Flow diagram of test and analysis procedure for
selection of the best dispersant.
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Table 2. Dispersant manufacturers and types
Order Manufacturers Types
A Daeil chem Hydrocarbon-based solvent
B Gwangwoo paka Concentrated(alcohol, glycol)
C Daeil chem Water-based
D Osung & H Water-based
Corexit Nalco Concentrated(petroleum distillates,
9500 propylene glycol)
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Table 3. Property data of selected oils

Measured Value
Test Item Unit
Iranian Kuwait UAE
API degree - 29 30 35
Speiilf; 455‘;“” gom’® 0.884 0.877 0.852
Vi:jg;i‘;af“goc 2 10.53 9,685 5.862
Kinematic s
viscosity 100C 8.999 3.296 2.323
Surface tension | dyne/cm 36 37 24
Sulfur content wt % 2.17 2.88 2.06
Pour point T - 175 - 20.0 -175
Water mg/kg 566 542 583
Asphaltene wt% 5.60+ 0.08 |4.50 £ 0.35]2.97 £ 0.11
Resin wt% 5.59+ 0.64 [4.07 £ 0.19 | 2.84 + 0.29
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Table 4. Dispersant rates among domestic dispersants with
spilt oils

Dispersant rate(%)
Oil dispersant Time - -

Iranian Kuwait UAE
Hydrocarbon- A 30sec 94.6 97.4 95.6
based 10min 57.2 63.5 62.6
30sec 92.8 95.0 89.6

Concentrated | B
10min 58.3 60.6 58.6
c 30sec 68.2 64.8 70.0
10min 474 42,5 44.1

Water-based
b 30sec 64.1 66.4 63.2
10min 22.1 46.3 40.3
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Table 5. Average dispersant rates among domestic oil dispersants

il di ; Average
Ol dispersant Time dispersant %ate(%)

Hydrocarbon- A 30sec 95.9
based 10min 61.1
30sec 92.4

Concentrated B
10min 59.2
30sec 67.7

C
10min 44.7

Water-based

30sec 64.6

D
10min 36.2
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38| 63.2~66.4% = %1417]1 o WFEA|7|A] E519
3, 108 ROl oAt Afol thal Al 22.1%
2 al7ES SFA7IA ESlH fE 1 359 Al
725 /\]ﬁg 3 A 4 2 == ox]aAel A, B
= FE U 7S vESke B A A A
1 C, Dt =l 7]EEE 20% o] @A SH = ATk
Table S5of LR Hjel o] {FAEA] 4% 10vol%
B o] fE4 AR 3% tfet G388 ARATL
T AR R 4 2 55 A A felke
o] /KH;HXJOE © =3} 7:1}!_]_5_' Eoﬂh:]- o]g 0/\4 n_l =
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Table 6, Dispersant concentration test with Iranian oil

ispersant concentration
test(vol%)| 2 4 6 8 10 | 20
Test item

30sec 333 |67.0 | 85.8 [91.9|94.2 | 947

Dispersant
rate(%)

10min 2.6 | 104 [49.7 525|559 |56.1
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Table 7. General properties of Corexit 9500

Test item Unit Measured value

Flash point (C.0.C) T 110

Processing status negativeness

Dispersant rate 30sec % 71.0
10min % 61.0
Pour point T 575
Specific gravity (15/47C) g/cm3 0.960
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Fig. 2. Long—term(a) and short—term(b) variations of dispersant rate for Iranian oil using dispersant A,
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Fig. 3. Long—term(a) and short—term(b) variations of dispersant rate for Iranian oil using Corexit 9500,
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Table 8. ASTM colour test results Table 9. Domestic and foreign dispersants' toxicity test on
) ASTM colour minnows,
Time Iranian + Dispersant A Iranian + Corexit 9500 A B c D Corexit 9500
20min L 65 L65 More than | More than | More than | More than Less than
- 4,000 wl/L | 4,000 p0/L | 4,000 w0/L | 4,000 p¢/L 4,000 /L
30min L 45 L 50
40min L35 L 4.0
50min L 3.0 L 25 E7b EQbAAdel =8 aagA 288kl Aotk
Thr L 3.0 L 25 7P AP 8ol e AR 2AI9F Corexit
1.5hr L 25 L 2.0 95009 HliLoflAl & 4= Lol AfFA A - 60
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Table 10. Cost—benefit analysis for the selection of the best dispersant

Dispersants Corexit 9500 A B C D
Type Concentrated Hydrocarbon-based Concentrated Water-based Water-based
Main solvent Propylene glycol Normal paraffin Alcohol Water Water
1 0,
Dispersant rate (%) 30sec : 71 30sec : 946 30sec : 92.8 30sec : 682 30sec : 664
o y 10min : 61 10min : 57.2 10min : 58.3 10min : 47.4 10min : 22.1
10min : > 35%
Applicability in cold weather Good Good Good Bad Bad
Toxicity on minnow Bad Good Good Good Good
Cost(won/L) 17,000~ 20,000 2,500~ 4,000 3,500~ 5,000 2,500~ 4,000 2,500~ 4,000
won/L won/L won/L won/L won/L
Practicality ranking 4 1 2 3 5
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