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Abstract : Poly(oxypropylene-oxyethylene glycol) block copolymer(PBC) oil dispersant,
which has low toxicity, high biodegradability, and an excellent dispersion efficiency to
crude oils and weathered W/O emulsion was prepared by blending PBC, poly(oxyethylene)
oleate, and sorbitan monooleate. The dispersing efficiency was measured by swirling flask
method. The PBC oil dispersant had an excellent dispersing efficiency to weathered oil
products formed as stable W/O emulsion, and the low toxicity, such as 4000 ppm to
Oryzias Latipes(24 hr, TLM), Brine Shrimp Artemia(24 hr, TLM).

Keywords : Poly(oxypropylene-oxyethylene glycol) block copolymer, oil dispersant,
W/O emulsion, dispersing efficiency.
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Fig. 1. Oil dispersion apparatus by swirling
flask method.
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Table 1. Physical Properties and Toxicity of
PBC QOil Dispersant

Oil dispersant

Items PBC

Flash point (T, C.0.C)
Kinematic Viscosity (40C, cst) 497

None

Pour Point () -0.5
Color L 10

Density (15T, g/cm?) 1.021

Biodegradability (%) 94
Skeletonema Costatum Pass

(100 ppm)
- Oryzias Latipes 4,000
Toxicity| (om, 24 b, TLM)

Brine Shrimp Artemia 3,000

(ppm, 24 h, TLM)
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Fig. 3. Iran heavy crude oil drop distribution
after treating with PBC oil dispersant
(N : Number of oil drop particle).

Table 2. Dispersion Effectiveness for Fresh
Crude Oil by Treating PBC Oil

Dispersant
. . Fresh crude oil
Method Settlmg time (%)
(min) L M H
05 108 815 824
Swirli
wiring 10 01 184 201
flask
120™ 1.2 231 257

L : Arabia light,
H : Iran heavy
a ! Saturated dipersion effectiveness

M : Arabia medium,
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Table 3. W/O Emulsion Formation Tendency and Stability of Crude Qils at 20C (90rpm, 1hr)

Crude oils ltems %EMl %EMZ %EM2/1 Rl Rz R2/1 Emulsion
L 89.7 0.0 0.0 8.8 0.0 0.0 No
Fresh M 89.9 844 093 89 54 0.60 emulsion
H 89.9 86.8 0.96 8.9 6.6 0.74 0
L 150 89.8 545 0.60 8.8 1.2 0.13 X
M 150 89.8 50.0 0.55 8.8 10 0.11 X
M 200 89.8 50.0 0.55 88 10 0.11 X
Topping |M 250 89.5 50.0 0.55 85 1.0 0.11 X
H 150 89.9 50.0 0.55 8.9 1.0 0.11 X
H 200 89.9 50.0 0.55 8.9 1.0 011 X
H 250 89.4 50.0 0.55 8.4 1.0 0.11 X
Hph.12 83.9 75.0 0.84 8.0 3.0 0.37 X
Photolysis |H.ph.24° 89.2 778 0.87 8.3 35 042 X
H.ph.36 894 80.0 0.89 8.9 40 0.44 X
Mu.ph.24 90.0 90.0 1.00 9.0 9.0 1.00 0
Mu 90.0 875 0.97 9.0 7.0 0.77 0]

L = Arabia light oil, M = Arabia medium oil, H = Iran heavy oil, Mu = Mousse
a : Photolyzed Iran heavy oil for 24 hr, O : Stable, X : Unstable
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Fig. 4. Formation of W/O emulsion according Fig. 5. Formation of W/O emulsion according
to fresh crude oils (55 rpm). to weathering crude oils (55 rpm).
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