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Dispersion of Arabian Crude Oils in Sea Water by Finasols
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ABSTRACT. The efficiencies of 3 commonly used chemical dispersants in
Saudi Arabia were tested in the laboratory. Effects of variations of both
ratios of applied dispersants to oil intended to be removed from water sur-
face and stabilization time for the produced oil dispersion were assessed.
The results obtained showed that amongst the tested Finasols-type disper-
sants, 90% of arabian light crude oil could be removed by the application of
a quantity of 10% diluted Finasol-5 corresponding to half of the spreaded
crude oil. In the case of heavy arabian crude oil, the use of either of the
three dispersants (Finasols-2, -5 and —7) never produce the removal of
more than 60% of the spilled quantity. This is true when the same condi-
tions are followed as in the case of arabian light. Meanwhile, by application
of Finasol-7 corresponding to 80% of the heavy crude oil, 98% of it could
be dispersed after 24 h.

Introduction

Chemical dispersants, as surface-active agents in nature, are working in water by re-
ducing the oil/water surface tension leading to the break-up of oil slick into small
droplets which disperse in water column and leave the surface. Because of both the
ease and high efficiency of these synthesized chemicals, it was, and still is, the most
common technique for combating spilled oil in the marine environment. However,
the dispersed oil is more toxic than the non-dispersed one (Wardley-Smith 1976,
Beynon and Cowell 1974, Nelson-Smith 1968). Consequently, the use of dispersants
is not allowed in any region under any condition and many restrictions have been es-
tablished, especially in U.S.A. and Europe for controlling the application of various
types of dispersants in the marine environment (Boesh et al. 1974).
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Production of an adequate mixing between the added dispersant and oil slick and
minimizing toxicity to marine life are the main two problems in the application of
chemical dispersants in the marine environment (Boesh et al. 1974).

From local or regional point of view, more studies are still needed to evaluate the
best conditions according to which a certain dispersant could be applied to exert its
maximum efficiency as well as its lowest harmful effects in the marine environment.
This type of study is not only ecologically important, but also largely valid when the
economy of the technique is considered.

In the present work, the results of a laboratory study concerning the evaluation of
the efficiency of the commonly used dispersants (Finasols—2, —5 and ~7) in Saudi
Arabia to disperse arabian crude oils are given.

Material and Methods

In the following, the essential properties of working materials and characteristics
of the applied methods are summarized.

a. Crude Oils

Samples of two types of crude oil were provided from Petromin refinery at Jeddah.
The crudes are arabian light (density: 0.851 and viscosity: 5.45 cps at 37.8°C and ara-
bian heavy (density: 0.887 and viscosity: 19.1 cps at 37.8°C).

b. Chemical Dispersants

In Saudi Arabia, the old corexit-type dispersants are replaced by the relatively new
Finasol generation of synthesized dispersants. Samples of the available and com-
monly used types of Finasols were provided by the Authority of Islamic Harbour of
Jeddah. According to the producer (Finachemical Ltd., U.K.).

@ Finasol ORS-2 is an almost colourless, low-viscosity liquid containing hyd-
rocarbon solvents and emulsifiers. It has powerful solvent action on mineral oils of
all types, also on greases and tarry deposits, and emulsifies immediately on contact
with fresh or salt waters and is officially approved for oil pollution at sea, on beaches
and inshore installations.

@ Finasol ORS-5 is a super-concentrated emulsifier, dispersible in water and free
from petroleum solvents. By dilution with water, it is particularly suitable for dealing
with oil slicks at sea. On dilution with petroleum solvents, it becomes suitable for de-
greasing surface contaminated with residues of oils. It maintains its high efficiency
over a very wide temperature range. Its dispersion efficiency depends upon water sa-
linity, water dilution level and amount of oil to be dispersed.

m Finasol ORS-7 is a concentrated liquid dispersant, dilutable in water, biodeg-
radable, does not contain petroleum solvents. It is suitable for all kinds of low-viscos-
ity oil slicks spreaded on water. Its dispersion efficiency is a function of water salin-
ity, nature of oily pollutants and its applied concentration value.
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c. Laboratory Tests

According to the available facilities in our laboratory, the simple method of Ber-
gueiro et al. (1981) was chosen to be followed in this work, in order to evaluate the re-
lative efficiencies of Finasol types in dispersing arabian crude oils in sea water. The
principle of this technique included mechanical stirring of certain amount of disper-
sant/oil mixture in a beaker containing fixed volume of water, stabilization of the
produced emulsion, and measurement of the ratio of dispersed oil to the original
added amount.

The real efficiency of any dispersant is a function of many factors amongst which
are: ratios between dispersant, oil and water in their mixture, stirring power and du-
ration, stabilization time of the produced emulsion, water salinity, applied disper-
sant dilution level, ... etc. Among these factors, both dispersant/oil ratio and stabili-
zation time of the produced dispersion have the major determining role for the effi-
ciency of any dispersant. However, laboratory investigation on these two properties
for the three types of Finasols were conducted. Details of the applied efficiency tests
could be summarized as follows :

® Container : 2 liters glass beaker of 12.5 cm diameter.

® Stirring mean : mechanically with 3 blades metallic propeller. The blade width
isof 1.5 cm.

B Stirring power : fixed at 250 rpm.

® Stirring time : fixed at 30 mn.

B Stabilization time : 30 mn, 12 h and 24 h.

B Dispersant dilution : 10% in water for all tests.

B Dispersant/oil ratios : 1:10, 4:10 and 8:10 (diluted dispersant to oil, respec-
tively).

Measurements of the dispersed oil amount in each experiment were carried out by
withdrawing homogeneous samples from the produced dispersion from the middle
of the mixture, extracted by carbon tetrachloride dried in rotary evaporator, dissol-
ved in certain volume of n-hexane and concentrations of oil detected spectrof-
luorometrically. The excitation wavelength was fixed at 310 nm for the two types of
working crude oils, fluorescence wave lengths were 371 and 382 nm for arabian light
and heavy respectively. The instrument used is Baird fluoripoint spectrofluorome-
ter, Ratiometer RC 200.

The results discussed in this work are the mean values for triplicate tests for all
working materials under different conditions.

Results and Discussion

From Table 1, grouping all the results obtained for different working materials and
conditions, it can be observed that the relative efficiency of each of the tested Finasol
dispersants is a function of the ratio of its quantity to that of the oil as well as the type
of oil.
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TasLE 1. Efficiency of Finasol dispersants used.

a Mean concentration of dispersed oil in ml/l
Oil b 10% 40% . 80%
¢ L : Si, Ll v
dispersant 12 12 24 12 12 24 12 12 24
Finasol—2 355 LIS 1.35 3.15 1.76 2.80 1.90 1.52 3.60
(M%)* (23%) (27%) | (63%) (34%) (56%) | (38%) (30.4%) (72%)
Arabian Finasol-5 4.60 245 3.075 3.80 2.40 227 3.95 3.15 2.075
light (92%) (49%) (61.5%)| (76%) ' (48%) (45.4%)| (19%) ~ (63%) (41.5%)
Findsol-7 2.01 245 2025 |..2.06 2425 2.50 3.95 2.80 1.47
(40.2%) (49%) (40.5%) | (41.2%) (48.5%) (50%) | (T9%) (56%) (29.4%)
Finasol—2 2625 0935 1.70 1.80 2.825 2.85 2.05 340 4125
(52.5%) (18.7%) (34%) | (36%) (56.5%) (57%) | (41%) (68%). : (82.5%)
Arabian Finasol-5 1.95 245 0.925 1.85 1.40 0.475 200  0.785 2.55
heavy (39%) (49%) (18.5%) | (37%) (28%)  (9.5%) | (40%) (15.7%) (51%)
Finasol—7 1.90 1.50 1.80 160 2625 2475 2.35 325 4.85
(38%) (30%) (36%) | (32%) (52:5%) (49:.5%) | (47%) (65%) (97%)

: dispersed oil in ml/l from the original 5 ml added per liter in all tests.
: percentage of added diluted dispersant in oil.

; stabilization time in hours.

: percentage of dispersed oil relatively to the original added amount.

0 T

In the case of arabian light crude oil, it appears that whatever the ratio of Finasol-
5 to oil and for various stabilization times, it is more effective in dispersing oil than
the other two types of Finasols. On the other hand, the application of this dispersant
at the minimal ratio to oil (1:10) produces the maximum efficiency, as 92% of the soil
is dispersed. By increasing this ratio or by lengthening the stabilization time, its effi-
ciency is reduced. This result could be explained by the fact that continuous addition
of dispersant to oil dispersion leads to the production of minute particles with lesser
density which tend to leave the medium to the surface. Longer stabilization time en-
hances this operation. However, the measured efficiency dispersant decreases.

The results indicate that, in the case of arabian heavy crude oil, regardless of the
applied type of Finasol, increasing the ratio of any of the dispersants leads to increas-
ing the rate of dispersion of the oil. Using the maximum considered ratio of Finasol-
7 to oil (8:10), almost all of the oil is dispersed after 24 h stabilization time. The same
result is found when Finasol-2 is used but with lower efficiency (82% of oil is dis-
persed).

Details of the results for the use of different Finasols against each oil at any experi-
mental conditions could be directly extrapolated from Table 1.
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Conclusion

In the present work, the results show that while the application of Finasol-5 is suit-
able for removing arabian light oil from sea surface with a ratio of 1:10 (10% disper-
sant in water to oil), Finasol-7 is the most efficient dispersant for arabian heavy oil
when it is used with a ratio 8:10 (10% dispersant in water). Taking into consideration
that in the case of arabian light, short time (30 mn) is needed to obtain stable disper-
sion with Finasol-5, arabian heavy with Finasol-7 needs longer time (24 h) to reach
a stable dispersion of the highest efficiency.

- The results indicate that.it is worthless to use more quantity of dispersant than
what the oil spill situation needs. In fact, excess of dispersant leads to less efficiency.
Moreover, it increases the cost of oil combating technique without the desirable effi-
cient result. However, quantitative legislation for the used type of dispersants should
be established in the environment in which they are intended to be used. As such
legislation is economically important, it is also necessary to protect the marine envi-
ronment from receiving excess quantities of toxic materials.

Acknowledgement

The authors are grateful to the personnel of Jeddah Islamic Port, for providing
samples of Finasols, as well as to the personnel of Jeddah Petromin Refinery for pro-
viding samples of arabian crude oils. Mrs. Awad is to be acknowledged for typing the
text.

References

Bergueiro, J.R., Estrades, M. and Cortes, R. (1981) Dlspersmg power: some factors affecting crude-oil
dispersion in seawater by Renex 704, In: Proceedings: “Ist Inter. Meeting on Envir. Poll. in the
Mediterranean Region”, Athens, Greece, Aug. 30 - Sept. 1, 1981, p. 131.

Beynon, L.R. and Cowell, E.B. (1974) Ecological Aspects of Toxicity Testing of Oils and Dispersants,
Appl. Sci. Publ. Ltd., U.K., 149 p.

Boesh, D.F., Hershner, C.H. and Milgram, J.H. (1974) Oil Spills and the Marine Environment. Ballinger
Publishing Company, Cambridge, Mass., 115 p.

Nelson-Smith, A. (1968) The effects of oil pollution and emulsifier cleansing on shore life in South-West
Britain, J. Appl. Ecol. 5: 97-107.

Wardley-Smith, J. (1976) The Control of Oil Pollution on the Sea and Inland Waters, Graham & Trotman
Ltd., UK., 207 p.



H. Awad and S.H. Gashlan

OV pulidlly & ) ol 3 dy Wl O cnts

OMSFtU 3 e W g
Syl -k e — S el =l ST = ) e o
i A pan ) ped

Al

(Voo oY Jpuladl ) oS Slmsll o o 1 696 3US™ sl
= el O gl Bame ol Joty i) 31 U2 e 210
L iy il oln e il G Syl a1 el a0
= Jyerlid O o B ol 383y g1 J g 2l BaS™ 0 7Y o By aaliieziad
Jol S ity gt QA Jgadl W G g1 et e v
Szl pasad ot WSy L (Sl Jy ) 28T e YA
Yy Ul AP E R e

o eV eda gl G 3 Rolast oY1z Ol ol 1id
Gly duols ¢ el I 3 ada LSS a2 g s LaS” Sl
RS e eEY L (5 a8 bW G Al Of Lles o 5

Gmdan bty O3 Lpar ST M oda OF 3y all e 3] Bty 251
S U PRSI T K (Y P REES PP S U % Y (P
L AR G sl LT B O ey e





