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ABSTRACT

In the countries surrounding the Arabian Gulf, as in all
similar arid aress, seawater desalination is the absolutely
vital industry. Because of the concentration of enormous
petroleum activities in this area, this industry is in
continuous menace from all risks of marine oil poliution.

In the present work, en investigation is conducted fob
the possible role antifosming agents in minimizing the load
of dissolved petroleum products interfered within the
distilled sesuater during fits desaiination processes, By
laboratory experiments, the results showed that the added
antifoamers could extract considerable amounts of dissolved
petroleum hydrocarbons. For two dominant used types of
antifoamers (Antifroth and U-Con), equations for their
capacities in extracting petroleum hydrocarbons from
seawater were deduced.

INTRODUCTION
In the arid avess whare potatle and irrigation waters are
€, desalination .! seawater is a

convenient means of
vp;ying the 1local water demand. In all countries
irrounding the Arabian Gulf, seawater desalinatio
Epresents a very vital industry for their survival an
2velopment. As this region is well known by its richness i
arious petroleum activities (production, transportation an
ocessing), the o0il pollution in the Ggulf marine
wironment is normally existing in the same order of
ignitude as the enormous petroleum activities. However, the
pastal desalination Plants in the area are usually in
O] menace by stopping their operational activities
when the pumped seawater become contaminated by oil. This
8s the case following the disaster of Nowruz in 1983 during
& Iran-Iraq war (1982 -1988) when almost all desalination
ants were closed for long duration. This is inspite of the
: that the regions of water intakes for most of the
salination plants in the area are usually protected by
nce or curtain booms. In fact, this type of protection is
eful for spreaded and to some extent for dispersed oil in
= but it is useless for the dissolved or minute
sified oil fractions. This later o0il fraction could
cape from the booms and interfere in the desalinated sea

ater causing unpleasant and harmful modifications in. the
hal produced desalinated waters :



. in almost all large sea water desalting prod

Multistage flash distillation (MSF) is the

The egquipment is cimple; the operation is
reliable and the manufacturing techniques a I
design are sufficiently well established to alle

easily operated units to be produced (McIlhenny,'
type of seawater desalting technique is in fact E
employed one in the area of Arablan Gulf.
composed of successive steps which could be

the following lines :
- injection of the pumped saline water with &

stoé for the prevention of scale formation
M§ (OH) 5. The used concentration is 120 ppm.

- injection with NaOH to nutralize the effect
previous acidification step and for keeping the pH

range of 7.4 = Tods

antifoam agent for prevent
ing distillation step.
responding to 0.16 ppm.

- ﬂistillaficn of treated saline water in
to maintain the process at low tes

- treatment  with the
with saline waterdg durxr
used with concentration cor

reducing gressure
(about 40 c).
Before distillation step, there are rwo other Ste
not included in our desi (treatls

a source of free chlorine
1ime water for preventing erosion
o the aim of our investigatios
t practically significant.

Among these above operational steps, the pressi®
devoted to illustrate the possible role of using &
in extracting dissolved cil h drocarbons from dists
water. The idea of this work {s developed from thes
the antifoaming agents are surface active ;
. conposition. The physical action of these compo
diminish the surface tension of the air bubb
solution leading to purst them. Hence, the use of &
is necessary to avoid both loss in equipment
(distillation chambers) and increase in proces:
(distillation time) . = Indeed, in the
plants the use of antifoamers is necessary to
contamination of condensed vapours with salt par

the distillation chambers.
' MATERTAL AND METHODS

are

hypochlorite as
pacteria and with
network) . According t
twe later steps are no

The used materials in the present work are
antifoaming agents Ehntifroth and U-Con), and twce
Arabian crude oils light and heavy). The used two
antifoamers were chosen pecause of thelr dominant &
Saudian desalination plants which are the largest
the area. Also, the two selected oils are repress

~ most possible contaminant in the Gulf area. F
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The followed procedure for evaluating the efficiencies of
the antifoamers in extracting dissolved hydrocarbon from sea
water could be summarized in the following steps :

" - working contaminated seawater by either of the two types
of oil were prepared b shaking certain amount of oil in
water for 2 hr; Jleav ng for decantation overnight and
withdrawing the clear water accommodated fraction (WAF) of
oil. The percentage of oil in water was adopted to produce a
working WAFs with a concentration of 4 ppnm (0.3% and 0.2%
oil in water for heavy and light oils respectively).

T for a fixed aliquot of the pPrepared oil WAFs (500 ml),
increaments of antifoamers were added (2, 4, 6, 8 and 10
ml), shaked for 5 min, left overnight for phases separation.

- _total hydrocarbon contents in the above solutions (pure

WAFs and = WAFs containing antifoamers) were measured
following the standard procedure of IGOSS (Anon., 1976) i
extraction by carbon tetrachloride and detection

spsctrofluorometrically using an excitation wave length at
360 nm and fluorescence wave lengthes at 371 and 380 nm for
light and heavy Arabian crude oils respectively. The used
instrument was Baird spectrcfluorometer, model Ratiometric
RC 200.

RESULTS AND DISCUSSION

Dispersion capacities for the considered antifeamers in
S-:avatar as well as their efficiencies in extracting
hydrocarbons were investigated and results are included in
Table 1 ang represented in Fig. 1, From the results, it
could be noted that by increasing the concentration of
either antifroth cr U-Con antifoamers while their dispersion

decrease paralelliv, their efficiencies for eliminating
dissolved/disperscii hy<rocarbons increase. This phenomenon
could be elucidat:q Ly the fact that, when the concentration

of an antifoaming =y nt increasss in aqueous medium, its
major amount tends to leave the medium and concentrate as a
layer ipn the air/water interface as all surface active

substances. However, it eliminates more hydrocarbons® from
the medium (by its surface activity property) and
concentrates them on the water surface. ' ~

As shown in Figure 1, the relationship between the used
concentration of antifoamin agent and the eliminatdd amount
of dissolved/dispersed hygrocarbons  from the medium is
following a strafght line relationship regardless of its
type and source of existed hydrocarbons in the medium. The
relationshif could be expressed with the following deduced
equations n which vy is the eliminated amount of
hydrocarbons in mg/l and X is the used concentration of
antifoaming agent expressed in ml/1 : ks

a) Antifroth-like antifoamers

¥ = 6.2 x 102 + 3,49 x 10-3x :
(in the case of light Arabian-like crude oil spill)
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TABLE 1
Efficiencies of used antifoaming agents in
extracting hydrocerbons from seawaters.

conc. of Antifroth U-Con
antifoam
mt ! % of * X of »
dispersion LA HA dispersion LA HA
4 9.8 640 250 6.8 170 340
7.0 690 305 4.3 270 460
&6.1 733 355 3.5 320 410
16 &.7 770 413 3.0 370 686
20 3.8 850 470 2.8 420 760

*  Amount of extracted petroleum hydrocarbons in mg L '
LA Light Arabian crude oil

HA Heavy Arabian crude oil
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FIG. 1
Relationship between the amount of used antifoaming
agents and extracted hydrocarbons from seauater.
LA : light Arabian crude oil
HA : heavy Arabian crude oil
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Y =2 x 102 + 4.88 x 1073x
(in the case of heavy Arabian-like crude oil spill)

b) U-Con-like antifoamers

¥ = 1.3 x 102 + 5,50 x 1073x
(in the case of light Arabian-like crude oil spill)

Y = 2.85 x 102 + 10.18 x 1073x
(in the case of heavy Arabian-like crude oil spill)

From the above deduced equations, it could be concluded
that the use of antifroth-like antifoaming agents is more
suitable for eliminating interfered hydrocarbons coming
from light crude oil-likes, while the U-Con-like antifoamers
are more suitable for heavy crude oil-like sources.
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