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Study on life cycle assessment of fuel refinery production process GAO Qiufeng . ZHANG Yun , XU Xiaozhu , L1 Wei.
(Key Laboratory of Industrial Ecology and Environmental Engineering , MOE , School of Environmental Science
and Technology » Dalian University of Technology ,Dalian Liaoning 116024)

Abstract: The petroleum refining process has many environmental problems such as high-salt wastewater
discharge and VOCs volatilization. It is necessary to identify and quantify the environmental impact of this process.
The life cycle assessment method was used to analyze the environmental impact of the whole process of fuel refinery
production. Environmental impact types at midpoint and endpoint level were considered respectively. The system
boundary consisted of 9 sets of main devices and 4 sets of auxiliary devices. The results showed that the largest
endpoint environmental impact type was ecosystem quality, which was mainly contributed by climate change, and
mainly came from on-site emissions of CO,. Catalytic cracking device had the largest environmental impact.
However.considering the unit processing volume, the environmental impact of hydrogenation devices could not be
ignored. The reduction of environmental impact of fuel refineries should be considered in terms of controlling on-site
emissions of CO, and VOCs,improving energy efficiency and choosing more environmentally friendly adjuvants.

Keywords: fuel refinery; life cycle assessment; environmental impact

2020 7.36 t, 2010 ;s MORALES
3.32 . “ 9 , “ ” [5]
’ ’ ’ o
. s ; FURUHOLT!Y
. (MTBE)
(LCA) , ,
2l LCA s
[8175
[3] .
(VOCs) . ,
; [4] s
, 51996 N s o7 o

+ 763 -



44

6 2022

1.1

« 764 -

o

LCA

~

10 000 t

s VOCs
GabBi 10.0
Fig.1

6
[8]81-82
’ ’
’
(
D,
’
1.2
’
’
’
o s
’ ’
1

Schematic diagram of system boundary

GaBi 10.0
1,



Table 1

1

Life cycle list of fuel refinery production process

/ //

t 10 000 COD kg 63.17
t 1 362.76 kg 7.93
t 1997.39 kg 6.58
kW « h 564 369.8 kg 0.02
1.0 MPa t 1738.62 kg 0.03
Nm? 81 543.29 (PMio) t 0.20
t 0.32 SO, t 0.49
t 0.48 NO., t 2.24
t 6.14 VOCs t 3.44

t 0.28 CO; 5 288.95
t 8.25 t 4.75
t 0.08 t 0.11
t 0.26 t 3.12
t 0.79 t 1.98
t 0.04 t 0.28
t 2 401.8 t 0.04
kg 0.83 t 9 681
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Table 2 Midpoint impact categories and their abbreviation

GWP IRP

PMFP LOP
FFP METP

WCP MEP

FETP SOP
FEP TETP

( ) HTPc TAP

( ) HTPnc ODP
( ) EOFP ( ) HOFP
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Fig.2 Contribution rates of various equipment on midpoint ’ 3. 3 ’
impact categories in fuel refinery production process HH.ED RA
; FEP . ) .
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Table 3 Characteristic evaluation results of endpoint impact categories in fuel refinery production process

HH 3.62X10°1  6.74X10"1 2.51X10°! 3.77X10°! 564X10°' 4.85X10°' 1.17X10°' 2.52X10°! 9.65X10°2
ED 7.92X10* 1.38 X103 5.41 X104 7.99X10 ¢ 1.20X10 3 1.06 X103 2.70X10* 5.26X10 ¢ 2.77X10 ¢
RA 3.63X10° 6.38 X103 3.02X10° 1.94 X 10° 5.44 X103 5.68X10° 1.87X10° 6.98 X103 5.04 X102
, FFP
. 11.12%., FFP
RA . 19.71%,

FFP  ReCiPe 2016

8.85 M=,

RA .
2.2
3 3
3, ED .HH ; . > o A A o
> > > > T esoies i oo wefiery protaction prosesa "
> > = 1.26%.,0.27% .0.02%.0.01% , ,
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(3~10 )

, 20 m*, COD
200~500 mg/L, NH/ 20 ~40 mg/L, TKN

40~70 mg/L,TP 1~6 mg/L,
COD<C30 mg/L,NH, <1 mg/L, TN<(15

mg/L, o
(50~60 )
, 20 m*/d, MABR
, 50 m?,
. COD  150~600 mg/L.NH/ 20~

50 mg/L, TKN 45 ~80 mg/L. TP 1~5
mg/L, COD <30 mg/L,
NH, <1 mg/L,TN<{10 mg/L,TP<{0.3 mg/L,

o

R 800 m?/d,
MABR , 500 m?,
o COD
150~ 200 mg/L,NH;  15~20 mg/L, TKN

25~40 mg/L, TP 3~5 mg/L,
COD<C20 mg/L,NH; <{0.6 mg/L, TN<5 mg/L,
TP<{0.3 mg/L,
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