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of sodium hydroxide was 6.5 gm. for sample A, B
and 9.1 gm. for sample C.

The catalyst alcohol solution obtained by dis-
solving sodium hydroxide in ethyl alcohol with a
mass of 138.0 gm. was added to the preheated feed-
stock. The synthesis was continued for one hour [1].

Glycerol, weighing 92.9 gm., was added to the
obtained mixture for more efficient separation of
BD from glycerol. BD was obtained by settling the
resulting mixture in a separation funnel during the
day.

Twenty-four hours later, the upper separated
phase was selected as the target phase.

Further, unreacted ethyl alcohol was extracted
from the obtained target product on a rotary evapo-
rator under vacuum at 49.0 °C for one hour. Using
the above-mentioned methodology, BD was ob-
tained from 3 different samples of waste sunflower
oil.

The fuel yield by oil for sample A was 97.4
wt. %, sample B was 94.6 wt. %, and sample C was
48.9 wt. %.

Table 1 shows the physico-chemical character-
istics of the obtained BD and waste oil samples.

Figure 1 allows a visual comparison of the
samples obtained.

Thus, the amount of catalyst directly affects the
quality of BD when it is obtained from waste oil.
Waste oils have a more acidic environment com-
pared to fresh oils, which can be explained by the
formation of fatty acids due to the oxidation of veg-
etable oil during their use.
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Table 1. Physico-chemical characteristics of samples
Sample Density at gslgzrsrg,tl:t
° 3
20 °C, gm/cm 20 °C, mm?/s

A 0.9210 53.044

B 0.9181 48.669

C 0.8826 8.7453

Feedstock of 0.9206 84.971
sample A

Feedstock of 0.9200 81.284
sample B

Feedstock of 0,9200 88.353
sample C

-

Sample A "Sa[r_‘nple B

Fig. 1. Visual comparison of the obtained samples

The unsatisfactory performance of samples A,
B is due to incomplete conversion of oil into fatty
acid ethyl esters, due to neutralisation of the alka-
line catalyst by the acidic medium.
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Diesel fuel (DF) is widely distributed in the ter-
ritory of the Russian Federation and it is used as fuel
for various types of transport and technic. In regions
of the country with colder climates, DF is necessary
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for the stable engines with low-temperature proper-
ties, which correspond to the data presented in [1].
The most effective and cost-efficient way to achieve
these properties is adding depressant additives to
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the fuel composition. However, different depressant
have different effects on the low-temperature prop-
erties of DF, which is related to the composition of
the fuel itself or the depressant and the specific way
in which the components in it interact. As a result, it
is necessary to choose the optimal depressant for a
particular DF sample.

The purpose of this work is to select the opti-
mal commercial depressant for the DF sample under
study.

During this work, mixtures of the DF samples
were prepared with the addition of various commer-
cial depressants. The concentration of the depres-
sants corresponds to the manufacturer's recommen-
dations (Table 1).

Next, the cold filter plugging point (CFPP) of
the original sample of DF and the resulting mixtures
was determined. CFPP was determines according

Table 1. Recommended depressant concentrations

to the methodology described in [2]. The resulting
data are shown in the Table 2.

Based on the Table 2, it can be seen that the
CFPP of the DF sample corresponds to the summer
grade of commercial DF, according to [1]. When
depressant R1 was added, the DF grade not change.
When depressants B1, C1, M1 and X were added to
the DF sample, an improvement in CFPP observed,
which increase in the DF grade from summer to
off-season. When depressants D1, T1 and V were
added to the DF sample, an improvement in CFPP
observed, which increase in the DF grade from
summer to winter.

Thus, it can be concluded that the D1 depres-
sant gives the most significant improvement in the
CFPP value, as the change in the CFPP relative to
the sample of DF without depressant is 20 °C. And
the lowest efficiency is for depressant R1 (change in
CFPP is 4 °C).

Table 2. CFPP of the DF sample and its mixtures with

Depressant marking Depressant concentration, dfepres§ant
ml (per 100 ml of fuel) DF and its mixtures CFPP, °C
Bl 0.46 Without depressant -10
Cl 0.20 Bl -20
D1 0.62 C1 -19
M1 0.34 D1 =30
R1 0.10 Ml -23
Tl 0.38 R1 —-14
\% 0.20 T1 -29
X 0.54 \Y -25
X 21
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