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PRETREATMENT OF WASTE GLYCEROL FROM BIODIESEL
PROCESS AND INVESTIGATION OF FOLLOWING TREATMENT
BY POLYMER COAGULATION
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ABSTRACT

With the demands of global energy increasing, it has driven research in both alternative
renewable energy supplies and synthesis of commodity chemicals from bio-based
feedstock. One such renewable fuel is biodiesel, as it is produced from animal fats and
vegetable oil, which generate about 10% by weight of glycerol as the main by-production.
The excess glycerol generated may become an environmental problem since it cannot be
disposed of in the environment ['. One of the methods is to reduce the water pollution of
raw waste glycerol and convert it into more valuable products. However, the raw waste
glycerol is high pH and contains high concentration of oily sludge that will affect chemical
and biological transformations. To avoid this situation, the research of pretreatment of raw
waste glycerol is important. The aim of this research is studying how to remove oily
sludge and separate glycerol from raw waste glycerol. The raw waste glycerol was
pretreated with hydrochloric acid (HCI) and with polyacrylamide (PAM). In this work, the

effect of pH on pretreatment and the optimum pH value and chemical concentration of
pretreatment were studied. ‘

The raw waste glycerol samples were collected on from waste glycerol tank in biodiesel
facility, Faculty of Engineering in PSU, Thailand. The pH value of raw waste glycerol was
adjusted from 9 to 3 with 1% HCI. The treated waste glycerol samples of different pH
values were taken to analyze COD, BODs, TSS and soaps followed by standard method (2
The fatty acid, methyl ester and impurities in waste glycerol were analyzed with thin layer
chromatography (TLC). The waste glycerol that was pretreated by acidification was taken
to carry out coagulation pretreatment. The conditions of coagulation were tested, and the
removal efficiencies of oily sludge in different conditions were measured. The optimum
condition of coagulation was ascertained by comparing the removal efficiencies of oily
sludge and recovery efficiency of glycerol.

The concentrations of residual COD, BODs and TSS in different pH values were showed
in Figure 1. The COD and BODs were reducing from pH 9 to pH 5 significantly.
However, The TSS was rapidly increasing from pH 9 to pH 8, and then slowly reducing
from pH 7 to pH 5. It’s because when pH was 8, the waste glycerol began to produce
emulsion absorbed solid particles at the oil/water interface. But with HCI adding, the
emulsion was broken. Thus, the TSS of waste glycerol was reducing below pH 8. In



addition, when pH values were from 3 to 5, the values of COD, BODs and TSS in samples
were slightly changed. In order to save the cost of HCI, pH value should be adjusted to 5
with 1% HCI to reduce the COD, BODs and TSS values. It was found that when pH values
were 7 to 3, the waste glycerol separated into two layers. The upper layer of waste glycerol
was measured concentration of soaps when pH values were 7 and 6, and it was measured
concentrations of soaps, fatty acid, methyl ester and impurities when pH values were 5 to
3. The lower layer of waste glycerol in pH values from 7 to 3 was measure COD, BODs,
TSS, soaps and glycerol. The concentrations of soaps and the weight fraction of fatty acid
in upper layer solution were showed in Figure 2 and Figure 3. With the pH value
reducing, the concentrations of soaps in both of two layers solution and total solution were
also reducing, but the weight fraction of free fatty acid was increasing. It can prove that the
soluble soaps were converted into salts and insoluble free fatty acid with HCI. The Figure
3 showed that when pH value was 5, the fatty acid and methyl ester were very high (about
78.8% by weight), the others were impurities. The upper layer solution can be removed as
pretreatment to removed part of fatty acid, methyl ester and impurities from waste glycerol
when pH value was 5. The lower layer solution was glycerol (44.2%), methanol (12.4%)
and organic impurities (43.4%). Thus, the lower layer waste glycerol can be taken to carry
out coagulation pretreatment with PAM, since PAM can coagulate organic compounds,
except glycol and glycerol B,

...........

Figure 1 The concentration of Figure2 The Figure 3 The weight fractions of

(0D, BODs and TSS in different concentration of soaps in fatty acid and methyl ester in different
pH values different pH values pH values

It could be concluded that as pretreatment, the pH values should be adjusted to 5, and the
upper layer solution should be recovered from waste glycerol to be reused as a raw
material in biodiesel production process. The lower layer solution which contains high
concentration of glycerol will be coagulated with PAM to separate glycerol from waste
glycerol. The treatment effect of waste glycerol with PAM will be compared with other
polymers (such as polyamine blending with PACI) and will be reported.

Keywords: Water pollution, Pretreatment, Flocculation, Waste glycerol, Biodiesel
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