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An Assessment of Environmental Aspects of Ultilities in the
Production Process of Petroleum Refinery Products

Jongyeon Jung - Jongmyung Gwak - Tak Hur

(School of Chemical and Biological Engineering, Konkuk University)

ABSTRACT

While there may be many different goals involved in the LCA study of a product, the goal of the present
study is to construct LCI databases of petroleum refinery products(oil, diesel, naphtha) and to identify the key
i1ssues associated with the product system. One of the key issues identified is the use of utilities in the process
of petroleum refinery products. Utilities associated with the product system are examined in more detail to find
out the main unit processes which require relatively large amounts of utilities.
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Table 1. Data quality requirements
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Fig. 1. System boundary and process flow diagram.
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Table 3. Comparison of LCI resuilts
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g | Methanol | kg | O0OE-00 | 000D | 1456-00
= A4 | kg | 1OIEXO0 | LOIEX0 | LOZE+00
4 o A7l [kWh| 180E-02 | L36E-02 | 244E-(2
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A Foel ail®gas | kg | 236E-03 | 319E-03 | 390E-(3
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F9elel kg | 261B-01 | 260E-0L | BOOEOL
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Fig. 2. Comparison of eco—-indicator of materials and
utilities for gasoline production process.

Table 4. Eco-indicator of utilities of each product
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Fig. 3. Comparison of eco-indicator of utilities for
gasoline production process.
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Fig. 4. Comparison of eco-indicator of gasoline, diesel and naphtha.
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Table 5. Use of utilities of unit processes for
naphtha production

Motz | zaerler AR HE
i | o5 | T T |
Blectricity | KWh | 458B+00 | 241E-02 | 329E+00 | 790E+0
Steam | Ton | 360B-02 | -2968-05 | 526E-04 | 366E-(2
H2 | Ton |O0O0E+00| 000E+00 | 163E-03 | 1G3E-3
CW | Ton |3WE-02| 637E-06 | 690E-04 | 398E-2
DW | Ton | L40E-03| 489E-04 | BSE-03 | 873E-8
FW | Ton | 156E-02| 000E<00 | OO0E-00 | 156E-2
A | MSCF|306E-02 | 280E-04 | O00E+00 | 309E-02
N2 | Ton | 186E-04| OQ0E#00 | 0OOE-00 | 186E-04
RW | Ton | 98SE-03| OQ0E+00 | OO0E+00 | 988E-03
WwWT Ton | GOOE+Q0 | 57T8E-03 208E-02 | 316E-(2
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Fig. 6. Electricity use of each unit process for
naphtha production.
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Fig. 7. Steam use of each unit process for
naphtha production.

Table 6. Use of utilities of unit processes for
diesel production

Ao 4dgd 23 To )
N \.‘/‘-0 a = X
diesel | W9 PR P 3t

e %N

Electric
ity
Steam | Ton |257E-(2}121E-(03| 4.19E-08 | 360E-(2 | -396E-04| 6. 75E-(2
H2 | Ton |TAEAB{375E-03| 290E-03 | 0.00E-00 | 0.00E+0 { 141E-02
CW | Ton [514E2| L0E-031 283E-02| 400E-02 | BA0E-04 | 1L.22E-01
DW | Ton |0.00E+X | L38E-02| LOOE-2 | 143E-03 | 650E-(3 | 347EAR
FW | Ton |000E+0]0.00E-00; Q.00E-00 | 160E-02 | QOCE+00 | LBOEAX
IA |MSCF|338E+01 [000E+001 1.36E-02 | 314E-2 | 378E-03 | 339E-01
N2 | Ton |861E-(4] 0Q0E+001925E06| 1L.90E-04 | QOOE+() | 1.14E-(3
RW | Ton |000E+00[0.00E+00] 000E+00 | LOIE-(2 | OOOE-00 | LOIE-(2
WWT | Ton [QO0E0{Q00E+001 000E=00 | Q00E-00 | G00E+0 | G00E-00

KWh | 6.39E+0)| 738E 00| 499E+00 | 460E+00 | 326E-01 | 240E+01

MEYFUYRY BEARHATHADSERRRE
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Fig. 8. Steam use of each unit process for
diese! production.
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Fig. 9. H. use of each unit process for diesel
production.
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Table 7 Use of utilities of

unit processes for gasoline production

| T aaze | zanue | pusnse|rresnz] aze [ sves|awsas]| [
gasaline | ) g ¥4 | #%9A | Aa | Awsy | was | was | MOE | W

Electricity | KWh | 462E+00 | 6.47E-03 B.83E-01 851E-01 | 843E+00 | 260E+01 | 4.89E+00 | 845E-01 | 4.70E+01
Steam Ton | 363E-02 | -7.86E-06 141E-04 T87E-04 | -2.84E-02 | 470E-03 | -3.09E-02 | 3.09E-02 | 1.35E-02
H2 Ton | Q.00E+00 | O0.00E+00 437E-04 1.24E-04 | 0.00E+00 | 1.36E-02 1 0.00E+00 | 0.00E+00 | 142E-02
V CW Ton | 393E-02 | 17IE-H 1.8E-04 251E-03 | 1L79E-02 | 554E-02 | 2.16E-01 1.02E-01 | 4.33E-01
DW Ton | 1.41E-03 | 13l1E-(4 1.83E-03 0.00E+00 | 220E-02 | L15E-02 | 1.76E-01 1L.RBE-02 | 2.32E-01
FW Ton | 157TE-02 | GLO0E+00 0.00E+00 0.00E+00 | 6.15E-03 | 482E-03 | 520E-02 | 297E-03 | 8.26E-02
1A MSCF | 3.00E-02 | 751E-(5 0.00E+00 0.00E+00 | 503E-02 | 660E-02 | 343E-01 | 6.71E-03 | 4.97E-01
N2 Ton | 1.87E-04 | 0.00E+00 0.00E+00 000E+00 | 595E-04 | 5.73E-04 | 1.74E-03 | 0.00E+00 | 3.08E-03
RW Ton | S97E-03 | 0.00E+00 0.00E+Q0 0.00E+00 i 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 9.97E-03
WWT Ton | Q.00E+00 | 1.55E-03 6.92E-03 0.00E+00 | O0.00E+00 | 2.16E-01 | 195E-01 | 111E-01 | 5.31E-01

DyRERNEY "MEY s R Ry ORARYABME Al
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myMFHAENS QMIBE ..

Fig. 10. Electricity use of each unit process for
gasoline production.
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Fig. 11. WWT use of each unit process for
gasoline production.
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1) ISO 14040. Environmental management - Life
cycle assessment - Principles and framework,
1997

ISO 14041 : Environmental management - Life
cycle assessment - Goal and scope definition
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and inventory analysis, 1998

ISO 14042 : Environmental management - Life
cycle assessment - Life cycle impact assess~
ment, 2000

ISO 14043 ' Environmental management - Life
cycle assessment - Life cycle interpretation,
2000

ISO 14049 : Illustrative examples on how to
apply ISO 14041 - Life cycle assessment - Goal
and scope definition and inventory analysis,
2000

Michael Haushckild and Henril Wenzel,
Environmental Assessment of Products,
CHAPMAN & HALL, 1998
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