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FIGURE 6

Extraction (%)
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Boiling point {*0)}
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Figure 1. Normal boiling curve  Figure 8
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Faetor P-Value
A Mixing Speed (.292
B Time {.003
C Seivent Ratio 0.708
D Solvent 0.277
E Particle size 0.042
¥ Temperature 1,349

Table 4: P-valaes signifving the probability of each factor oz showing a significant effect on
& - o ¥ gee &
extraction percentage
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Particle Solvent Extraction

Run Solvent Size Time | Ratio | Temperature | Percentage
{1 Bthyl Acetate/Cyclohexane | <dmm | 3w | 4 138°C 11.9%
2 Ethyl Acetate <Imm | 3hr | 41 138°C 11.8%
3 Cyclohexane <lwmm | 3hr} 41 138°C 9.3%
4 Etayl Acetate 053 | 3w | 4l 138°C 9.0%
5 1 bthyl Acetate/Cyelobexane | 8.5-3mm | 1hr 4:1 138°C 3.1%
& | Ethyl Acetate/Cyelohexane | 653 mm | 3he | 44 138°C 8.4%
7 Ethyl Acetale 053mm | 1hr 4:1 138°C 6.8%
8 Erhvl Acetate 053w | 3he 4:1 121°C 6.4%

Table 5: Conditions for ethyl acctate and cvelohexane extraction experiments

In application as table
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Process Step Mass In Mass Out Mass Loss
ReactorFunnel 5130g 4604 ¢ 526 ¢
Still Hi0g | 143 ¢ 27
Evaporator & Uondenser 3434 ¢ 2883 ¢ 551¢g

Table 6: Mass balances for each step in the wet sludge extraction

Soelvent Oy &y By Ra (oleic acid) | Ra (stearie acid)
Heptane 15.3 0.0 0.0 6.363 6719

Ethyl Acetate 158 33 7.2 2.893 2.809
n-Propancl 16.0 6.8 17.4 12.468 12.419
Oleic acid 16.2 LR 5.5 ~ -
Stearic acid 16.3 33 3.3 - “

Table 7: Hansen Solubility Parameters for Solvents and Naturally-Ocowring Fally Acids

{Hansen, 20003
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