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A study on the environmental impact comparison of recycled fatty acid methyl

ester from high acid value waste oil and vegetable oil fatty acid methyl ester

Joong Woo Ahn, Inmog Yang, Aran Choi, *Daejae Im,

**xBong Gyoo Cho, **Youngju Cho
Sungshin Women’s University, *Emacbio, **R&D Center for Valuable Recycling

Abstract

This study has been conducted to evaluate environmental values of high acid value waste
oil recycling technology and suggest improvement directions of the recycling technology. As
the result of comparing with vegetable oil fatty acid methyl ester(FAME), total environmental
impact of recycled FAME showed 96% of vegetable oil FAME. When considering each impact
category, environmental impacts of recycled FAME appeared to 549, 15%, 99% of resource
depletion, global warming, and human toxicity. Reducing water usage and recycling waste

water can lower the environmental impact of recycling process.
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Table 3 DA&H7F H FX| A4 X 2HaE o EoAE 2 SAM5 2o gt
=R ffl% aAst | xpelng ;I;r B ok izw oM =N | ME=sy
Che kg CFC11 | kg SO2 | 1/yr kg CO2 | kg PO4* | kg FEthylene | kg 1,4 DCB | kg 1,4 DCB
O|EF2 | 844E-07 | 127E-01 | 170E+00 | 443E+01 | 1.34E-02 | 321E-03 1.39.E+00 1.76.E+01
Zof 205E-05 4E-01 | 117E-01 | 365E+01 | 1.05E-02 | 668.E-03 1.31.E+01 161.E+04
= 321E-12 | 886E-08 | 161.E-05 | 807E-03 |223E-06 | 328E-08 124E-04 175.E+00
7| 176E-09 | 427E-03 | 884E-03 | 253E+00 | 797E-04 | 1.89.E-04 793E-03 1.14.E+00
Ab=0f | 886FE-06 | 340E-02 | 101E-01 | 1.01.E+01 | 530E-03 | 383E-03 749.E+00 1.49.E+03
ASiobSH| | 257E-08 | 985E-05 | 292FE-04 | 293E-02 | 154E-05 | 1.11E-05 217E-02 432 E+00
X2 | 990FE-06 | 790E-02 | 200E-01 | 426E+01 | 201.E+00 | 2.86.E-02 355.E+05 7.37.E+08
QBIH7|&E | 577E-07 | 599FE-02 | 387E-02 | 821E+00 | 816E-03 | 975E-04 9.83E-01 125E+03
A 407E-05 | 445E-01 | 217E+00 | 144E+02 | 205E+00 | 435E-02 3.55.E+05 7.37.E+08
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Table 4 D47F H FX| M4 X 2H&E o 2ol AH 2 Hst 2o gt
o8 | 23S xg | x| ERE L am | am
= o 4HA 3t a2 | eus Holokst | AtslE = = A %
4N

ol EH2 | 208E-08 | 3.19E-06 | 6.85E-05 | 8.03E-06 | 1.02E-06 | 3.11E-07 | 9.38E-07 | 7.85E-05 | 161E-04 | 0.001%
Zof 504E-07 | 353E-06 | 471E-06 | 661E-06 | 7.98E-07 | 649E-07 | 886E-06 | 9.36E-04 | 962E-04 | 0.003%
= 789E-14 | 222E-12 | 646E-10 | 146E-09 | 171E-10 | 3.19E-12 | 837E-11 | 230.E-08 | 254E-08 | 0.000%
7| 433E-11 | 1.07E-07 | 355E-07 | 458E-07 | 6.08E-08 | 1.83E-08 | 5.36E-09 | 1.66E-07 | 1.17E-06 | 0.000%
AHEo) 218E-07 | 853E-07 | 404E-06 | 183E-06 | 405E-07 | 372E-07 | 506E-06 | 147E-04 | 159E-04 | 0.001%
Abst

6.32E-10 | 247E-09 | 1.17E-08 | 53E-09 | 1.17E-09 | 1.08E-09 | 147E-08 | 425.E-07 | 462E-07 | 0.000%

H X2 | 244E-07 | 198E-06 | 803E-06 | 7.71E-06 | 153E-04 | 277E-06 | 240E-01 | 291E+01 | 294E+01 | 99.995%

142E-08 | 1.5E-06 | 1.56E-06 | 1.49E-06 | 6.22E-07 | 9.46E-08 | 6.65E-07 | 680.E-05 | 7.39E-05 | 0.000%

H 7| &
A 100E-06 | 1.12E-05 | 8.72E-05 | 261E-05 | 1.56E-04 | 4.22E-06 | 240E-01 | 291E+01 | 294E+01 100%
% 0% 0% 0% 0% 0% 0% 0.82% | 99.03% | 100%
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EEACRE TP

A37g GrtelM due frob FR7E 559 ZHAsEA T AAE W”e] == AR 1,000kg
kel gk daAsgrre] S48t A3 g Zarst A3 gk Table 563 o] WERT
Table 5 X[ 24 H 2ol AHZ MR el EMsE Z3b 2
qae | emsum | aust |xunz | oo | wues | THY oz | wesy
3} AtstEM M

= kg CFC11 | kg SO, 1hyr kg CO, kg PO | kg Ethylene | kg 1,4 DCB | kg 1,4 DCB

&% | 1.87.E-04 | 368.E+00 | 3.78.E+00 | 1.20.E+03 | 1.34.E+01 | 1.83.E+00 | 3.59.E+05 743 E+08

= 3.81.E-03 | 8.07.E+00 | 4.20.E+00 | 7.75.E+02 | 5.67.E+00 | 4.11.E+00 | 3.59.E+05 7.43.E+08

AR 200.E-03 | 5.87.E+00 | 3.99.E+00 | 9.88.E+02 | 9.54.E+00 | 297.E+00 | 3.59.E+05 743.E+08

Table 6 X|2H4F o EolAHZE MAfe| Hat Zob 4t
Belat

U | ozsEdl | 4ME | MED | Ares | mEws| o | dAsy | e ss

&5 | 460.E-06 | 923.E-05 | 1.52.E-04 | 2.17.E-04 | 1.02.E-03 | 1.78.E-04 | 2.43.E-01 | 2.94.E+01

B 936.E-05 |202E-04 | 1.69.E-04 | 140.E-04 | 4.33E-04 | 399.E-04 | 243.E-01 | 3.13.E+01

MR | 491E-05 | 147E-04 | 160E-04 | 179E-04 | 7.08E-04 |288E-04 |243E-01 | 3.03E+0f

Y% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.79% 99.20%
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Table 7 A A} A1l EA3 Ay vl

Yot | 2FEF oj | Atdst | Xt | APt | P etkst ﬂ::j?;?g olH =N Mef| =4
=i kg CFC11 | kg SO» 1fyr kg CO; kg PO | kg Ethylene | kg 1,4 DCB | kg 1,4 DCB
DM Y | 407E-05 | 4.45E-01 | 2.17E+00 | 1.44E+02 | 2.05E+00 | 4.35E-02 3.55E+05 7.37E+08
Arohsl | 2% 8% 54% 15% 21% 1% 99% 99%

AT 2.00E-03 | 5.87E+00 | 3.99E+00 | 9.88E+02 | 9.54E+00 | 2.97E+00 3.59E+05 7.43E+08

At A P GFS Had A Fo FF MFA Adund A2, <A

Table 8 A4z 2f AIRYo| Htet Zof 5l

wwus | ezsmm | aas | mEnz | | sews | S0 | omss | weisy | e
st A2
2EAY | 100606 | 1.12E-05 | B72E-05 | 261E-05 | 156E-04 | 422E-06 | 240E-01 | 291E+01 | 294F+01
axchel | 2% 8% | 55% | 15% | 21% 1% | 99% | 96% | 96%
MR | 491E-05 | 147E-04 | 160E-04 | 170E-04 | 728E-04 | 288E-04 | 243E-01 | 303E+01 | 305E401
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5. Eco-invent d]o] & #o] 2~ 2007.

ISO 14040, 2006: Environmental management - Life cycle assessment - Principles and

framework.
ISO 14044, 2006: Environmental management - Life cycle assessment - Requirements and

guideline.
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