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ABSTRACT

Low toxic concentrated oil dispersant using n-Paraffin and Di(ethylene glycol)mono butylether
mixed solvent was prepared, and tested by oil dispersant performance test method, and oil disper-
sant efficiency was measured using vertical shaking method to 3 kinds of Crude oil, Bunker oil and
W/0 emulsions with different physical properties by appling the prepared dispersant.

Although toxicity test was performed with Flat fish and Rock fish by appiing the mixed oils emul-
sified using prepared oil dispersant, couldn’t find the toxicity to them.

Concentrated oil dispersant prepared has a good dispersion efficiency of 97.2% after 0.5min set-
tling time and 28.3% after 10min settling time to Bunker B oil with 10% water solution. Especially,
the concentrated oil dispersant showing the low toxicity to Oryzias Latipes(24hr, TLm) was 54,000
ppm and to Brine Shrimp Artemia(24hr, TLm) was 51,000ppm, and also, it was completely
biodegradated to 99.1% after 7~8days. |
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Table 1. Properties of concentrated oil dispersant

Items Results

Flash point(¢, C. O. C) 120
Kinematic viscosity(10% water 153
solution, 30%C, cSt) )
Pour point (102 water solution, C) -0.5
Color(ASTM) 1.0
Density (15, g/cm?3) 0.9596
Biodegradability (%5) 99.1

Skeletonema b

costatum(100ppm) ass

Oryzias latipes
Toxicity (ppm, 24hr, TLm) 24,000

Brine shrimp

Artemia(ppm, 24hr, 51,000

TLm)
Dispersion Appergnce Pass
efficiency(10% 0.5min. 97.2
water solution, %)

10muin, 28.3

Table 2. Physical properties of crude oils
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Items Flash Kinematic Pour Sulfur Specific
point viscosity point content gravity
Samples (‘c,P.M.) (40°C,cSt) (t) (%) (15/4C)
Arabia light 25 6.87 -30.0 2.0 0.8403
Arabia medium 26 8.39 —20.5 2.4 0.8701
Iran heavy 28 9.88 —15.0 1.9 0.8770
Table 3. Physical properties of fuel oils
Items Flash Kinematic Pour Sulfur Carbon Specific
point viscosity point content residue gravity
Samples- (t,P.M.) (40T, cSt) (c) - (%) (%) (15/4C)
Bunker A 70 14.87 ~7.3 0.2 2 0.8837
Bunker B 116 | 25.51 —2.5 2.2 5 0.9089
Bunker C 118 220.85 1.0 — 0.9782
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- Table 4. Dispersion efficiency of concentrated oil
dispersant for oils

Item Dispersion efficiency (%)
Oils Appearance 0.5min 10min
Arabia light Pass 50.8 0.2
Arabia medium Pass 91.7 17.6
Iran heavy Pass 97.7 20.1
Bunker A Pass 98.6 33.2
Bunker B Pass 97.2 28.3
Bunker C Pass 89.9 15.7
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Table 5. Dispersion efficiency of concentrated oil
dispersant for W/O emuisified oils

Item Dispersion efficiency(%)
Oils Appearance 0.5min 10min
Arabia medium  Pass 89.8 13.3
Iran heavy Pass 92.5 15.8
Bunker A Pass 97.7 30.1
Bunker B Pass 96.1 26.4
Bunker C Pass 87.8 14.0
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Table 6. Mixed crude oil toxicity for flatfish
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0 10 10 10 10

Concentrated 100 10 10 10 10

oil dispersant 1000 10 10 10 9

-+ 2000 10 10 10 10

Arabia light 3000 10 10 9 9

(1:5) 4000 10 10 10 9

5000 10 10 10 10

0 10 10 10 10

Concentrated 100 10 10 10 10

o1l dispersant 1000 10 10 10 9
+ _ 2000 10 10 10 - 10

Arabia medium 3000 10 10 10 8

(1:5) 4000 10 5 0 0

5000 10 0 0 | 0

0 10 10 10 10

Concentrated 100 10 10 10 10

o1l dispersant 1000 10 10 10 10

-+ 2000 10 10 10 9

Iran heavy 3000 10 10 8 8

(1:5) 4000 10 5 1 0

5000 10 y

1 0
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Concentration

No. of survival

Samples

(ppm) 0(hr) 24(hr) 48(hr) 72(hr)
0 10 10 10 10
Concentrated 100 10 10 10 10
oil dispersant 1000 10 10 10 10
+- 2000 10 9 9 8
Bunker A 3000 10 8 8 8
(1:5) 4000 10 5 1 1
| 5000 10 3 1 | 0
0 10 10 10 10
Concentrated 100 10 10 10 9
oil dispersant 1000 10 9 9 9
+ 2000 10 10 8 8
Bunker B 3000 10 8 8 7
(1:5) 4000 10 5 3 3
5000 10 0 0 0
0 10 10 10 10
Concentrated 100 10 10 10 10
oil dispersant 1000 10 9 9 9
+ 2000 10 10 9 9
Bunker C 3000 10 8 8 8
(1:5) 4000 10 7 7 7
5000 10 9 8 8
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Table 8. Mixed crude oil toxicity for rockfish
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p (ppm) 0(hr) 24(hr) 48(hr) 72(hr)
Concentrated 0 10 10 10 10
oil dls_;;_ersant 100 10 10 10 9
Arabia light 150 10 10 10 10
(1:5) 200 10 8 8 8
Concentrated 0 10 10 10 10
oil dispersant 100 10 10 9 9
+
Arabia medium 150 10 o D O
(1:5) 200 10 0 0 0
Concentrated 0 10 10 10 10
oil dispersant 100 10 9 8 3
+
Iran heavy 150 10 1 1
(1:5) 200 10 1 0 0
Table 9. Mixed fuel oil toxicity for rockfish
Samoles Concentration No. of survival
P (ppm) 0(hr) 24(hr) 48(hr) 72(hr)
Concentrated 0 10 10 10 10
o1l dispersant 100 10 8 8 8
+
Bunker A 150 10 5 2 2
(1:5) 200 10 1 0 0
Concentrated 0 10 10 10 10
oil dispersant 100 10 7 7 6
+
Bunker B 150 10 5 1 1
(1:5) 200 10 0 0
Concentrated 0 10 10 10 9
oil dispersant 100 10 9 g 9
+ ,
Bunker C 150 10 8 8 7
(1:5) 200 10 8 8 8




Vol. 14. No. 3(1997)

& 7HFE A e QIZA FEfol o BhAl )
JAlole FEAAAE AHESt TAAY S e A
ol B Aldgt F27F W83ttt Arabia light &%
fre F3ELER] i ARAELL F ey o
2o I8t g3Fo] AR YYOr} Arabia me-
dium, Iran heavy E8-F= A {£FH o T £Fo &
SHEAE O] £88 HAIZ R 48A7 olFodle F
FHOE AFAFste]  FFo] fllHh
et FEAAAE E8E TRl gt 544
3 A#E vehd Table 98 231 AZH 389
BEH T8 A5 WAAL 325 150ppme]
¢ B WTAAL T2 e
A gkt ol YA AlEA -9 uzvixl2 A
FEAtA o] o3l x| &F o
3E& =AY CH
st} eEgto] =EW O

2

:

A A4 & 4=
2 AFASAL FEH AE gFo] o).
48A 7Y o} f-o] 99 AL FE EF7E A8k

ZEEETES

=

—

V.

X

EEvAl 58 FEAE AxsAY A%
S HIIRA s GAZ R A A199%6-133 0] 2%
AEsANEE AAstEen 3R €F B F7
gt BAE-E AY-S sk g s s
A gl &Y FRENEH AAE 34 2 ¥
o] o F7tE = WOoH A & 58 &
A A ES AU 5 FEAA
&t F3HEArE EF7L ;Y FA ool vl
PGS 7S A 4 HEL TSI 2.

1. AR T2 FEIAE G B A A A
1996-133%.9 &% HeAlg 7iEd 44U AFL
2 AR} 99.1%, 4R &0l BErol gy
0.5% AXF9 o] 97.2%, 10¥ AAF 3ol
28.3%% "% 3t A Eg vg- 2ok

2. Arabia light, Arabia medium, Iran heavy
AR5 2 AFH, BEF, CFHol dis 458
A8 A3 Arabia medium, Iran heavy Q8] o
sl 30 AAF F4aE0] 91.7% oA, 10
B AAF e kol 17.6% oldolUX F/HE dis}

o)

y = Mo A
fe o o g

|

l

3 8uiA A5 5 AEAAY Az Faol dF 45 E S 9

& 302 AXF gtol 89.9% ol 108 AAF

9 ol 15.7% oldolQem, Arabia medium,

Iran heavy, AZ&, BZ%, CEFE W/0ddA
& AZ3IL ol T FARES APE A3
30 A X329 gko] 87.8% o), 108 AAF #
o] 13.3% ol dolqdtt. |

3. 5 FEA ) st EAHE dRE0l |
A R o nRe g AT A gl o
3t Arabia light £+ WA $X7F UE
WA &9k Arabia medium &%, Iran heavy
EHY A A v 4000ppmeolglen -8
o st x Arabia light E3rv BFAA 5
7} Jeh}A] @93 Arabia medium &3}, Iran
heavy &% 73 150ppme| it

4, FFY FEIAC sty A8 FaECl
A R Yo v FES AIET At G2 of
3o ASF EH, BEF ¥ ieAA 55
£ 4000ppmoj ey CFfr Ei+ JehtA &
(X 8 A x AFHF &3, Be i 8+
o MFAAL FEE 150ppmel A eyt C5/ S
€ YEpA 2.

Qb

=
L

1. Daling, S. and Lichtenthaler, G.:0il &
Chemical Pollution, 3, 19(1986).

2. Kaufmann, S. : ASTM STP659, 89(1978).

3. Clayton, J. R. and Farmer, G. H. : ASTM
STP 1018, 4(1989).

4. Brown, H. M. and Goodman, R, H. : ASTM
STP 1018, 31(1989).

5. Lasday, A. H. : ASTM STP 1018, 41(1989).

6. EL Samra, M. I. and Abdallah, A. M. and
Said, T. O.:J. Environ. Sci. (Mansoura,
Egypt), 9, 105(1995).

7. Trevor R. Burridge and Mary-Anne Shir:
Mar. Pollut. Bull,, 31(4-12), 446(1995).

8. Middaugh, D. P. and Whiting, D. D. : Arch.
Environ, 29(4), 535
(1995).

9. Hellmann, H. and Marcinowski, H.:

Contam. ‘Toxicol.,



10

10.

11.

12.

13.

14.

15.

A4 - A5 - 797

Thompson, P. A. and Dovey, H. M. : Chem
Xiaolin, Mar. 18(2), 93
(1986).

“Experiments on Combatting Accidental Re-
lease of Qil”, U. N. Food and Agriculture
Organization Techmcal Conference on Mar-
ine Pollution, Rome, Dec., 1970.

Norton, M. G. and Franklin, F. L. and
Blackman, R. A. A.:ASTM STP 659, 18
(1978).

Mustafa Unéal,: Toxicol. Environ. Chem.,
31-32, 451(1991). |

Eric Vindimian, Bernard Vollat, Jeanne
Garric,: Bull, Environ, Contam. Toxicol.,
48(2), 209(1992).

Grzegorz Bazylak, Joanna Maslowska, : Int,
J. Environ. Anal. Chem., 43(1), 1(1991).
Alade Akintonwa and Anyachukwu G.
Ebere,: Bull. Environ. Contam., Toxicol.,
45(5), 729(1990).

Bjorn Munro Jenssen,: Environ. Res., 48
(1), 49(1989).

Environ. Res.,

16.

17.

18.

19.

20.

21.

22.

EE MR EER

Verriopoulos, G. and Milliouy, E. and Mora-
itou—-Apostolopoulou, M. : Arch. Hydrobiol.,
112(3), 475(1988).

Marowitch, J. and Dale, M. R. T :]J.
Hoddinott, Environ. Pollut.,, 51(1), 75
(1988).

Wardrop, J. A. and Butler, A. J. and

Johnson, J. E. : Mar. Biol. (Berlin), 96(1),
151(1987).

Stromgren, T.:Mar. Environ. Res., 21(4),
239(1987).

Verriopoulos, G. and Moraitou-Apost-
olopoulou, M. and Milliou, E. :Bull. En-
viron, Contam. Toxicol., 38(3), 483(1987).
Anitra Thorhaug, Jeffry Marcus, Fitzgerald
Booker,: Mar, Pollut. Bull,, 17(8), 357
(1986).

‘Moraitou-Apostolopoulou, M. and Verr-
iopoulos, G. and Karakassis, I.:Mar. Poll-
ut. Bull,, 17(2), 72(1986).

Harrison, P. J. and Cochlan, W. P. and
Acreman, J. C. and Parsons, T. R. and



