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A Study on the Viscosity-Temperature Characteristics of the
Emulsified Heavy Fuel Oils

Daehi Jeon, Kijoon Kim, Sangtae Lee

Abstract

Prepering for treatment and mansgement of the emulsified fuel cil which will be
generalized henceforth, this paper is an attempt to examine the viscosity-temperature
characteristics of emulsified heavy fuel oil which is mixed with water and emulsifier in
various mixture ratio by mechanical mixer.

The experimental results are summarized as follows:

1. The viscosity-temperature characteristics of the emulsified C & B grade heavy fuel
oil mixed with water of same or less weight, is changed according to log-log(v+
0.6)=b—3.8lcg T.

The emulsifier has to be added to the emulsified A grade heavy fuel cil mixed with

o]

water of same or less weight, because it is instable. Especially if the emulsifier is
sodium stearate, it is added more than 0.3% of the weight of cil and water.

3. In the emulsified A grade heavy fuel oil mixed with water and emulsifier, the hig-
her the ratio of water addition becomes, the higher the viscosity is and the more
the viscosity-temperature slope decreases. But the higher the ratio of emulsifier add-
ition is, the more the viscosity-temperature slope increases. In this case, the linear-
ity of viscosity-temperature characteristic curve is poorer then that of B and C
grade heavy fuel oil.

4. In the emulsified A grade heavy fuel oil mixed with emulsifier of 0.3% or less, the
emuision type is O/W type when water addition ratio is 40%, but it is W/O type
when it is 10%, 20%,30% and 50%.
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TREH T {838 (Absolute Tempersture), °K
v . BiEL % (Kinematic Viscosity), ¢St W/OR : jili ARHEH (Water in Oil Type)
b ;KL g EL F (Viscosity Intercept) O/WH : A iliiEH (Oil in Water Type)
m K E— & AR (Viscosity—Tempera- NO. : st de 2% BIEwWOENO+LNOY)
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H.L.B: Hydrophile-Lipophile Balance
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Table 1. Characteristics of Heavy Fuel Oils

Grade API Flash 3 Viscosity Pour Sulfer | Carbon | Ash Water and
of Gravity Point |@ 37.8°C | Point Content | Residue . Sediment
Oils |@15.56°C| °C SSU °C | wtog | we % | N5 vel. %
A 37.2 64.0 } 35.5 —20.0 0. 82 ’} 0. 08 ! 0. 0002 0.85
B | 2.8 72.0 2080 | —12.5  2.81 i 5.62 " 0. 005 0.1
c | 13 75.0 | 4250 —7.5| 2.93 8oz 004 0.5
| | : ! ! |
Table 2. Qualities of Water
M . Specific | Water
Hardness 1 Alkalinity Chloride _ PH } Resistance l Temp.
,,,,, g . - —
43ppm ( 25ppm 21. 3ppm
as as as 6.6 ’ 7. 8KQ-Cm l 21.5°C
CaCQs } CaCO; CaCO; [ !
ZEdt HAREHEE 47 e Aol Scientific Co.
a4 g b Zuolrl@® vESH.L.B (3) Water Bath, D2-B0440, Dong Yang
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(1) Saybolt Viscometer,
Scientific Co.

(2) Homo-mixer,

o)

H-7, Precision

D3-50920, Dong Yang

Scientific Co.

(4) Conduct-meter, CM-3M, TOA Electro-
nic, Ltd.

(5) Cp Sodium Stearate, Wako Pure Che”
mical Ind., Ltd.

(6) Cp Methyl Orange, Wako Pure Chemi-
cal Ind., Ltd.

(7) Cp Methyl Yellow, Wako Pure Chemi-
cal Ind., Ltd.
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Fig.1. Viscosity-Temperature Characteristics
cf the Emulsified C Grade Heavy Fuel
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