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Analysis on production process of coal to oil with life cycle assessment
ZHU Ling' ,FENG Xiangzhao’ , KONG Jiawen'
(1. Department of Environmental Engincering , Beijing Institute of Petrochemical Technology ,Beijing 102617 , Chinas2. Division of Climate Change Policy
Research , Policy Research Centre for Environment and Economy ,MEP, Beijing 100029 , China )

Abstract: Based on the spot investigations and annual report statistics of a coal chemical factory,the total energy consumption and pollu-
tants discharge of the entire process were calculated and analyzed by LCA methods, including the coal mining process, transportation
process and coal to oil process. In order to promote the low carbon and green development of coal chemical industry on the assumption of
ensuring energy security and clean using of energy,the environmental impacts were also identified, and the major pollution processes and
pollutants were determined. The results show that production of 1 ton coal—based oil, the total discharge of gaseous pollutants is 16. 56
t,among which CO, is about 98.03% of the total emissions. It is mainly from the adjustment of C/H atomic ratio in the processing step and
combustion discharge in the energy power generation step,being 53.9% and 25.87% respectively. The total amount of greenhouse gas e-
missions calculated by CO, is about 16. 23 t,acidification gas is 33. 847 kg SO, , eutrophic composition is 30. 483 kg PO, ,and photochemi-
cal smog generated is 2.651 3 kg C,H, ,as well as dust is 0. 834 kg. The total discharged wastewater is 8.204 4 t/t oil,and 68.74% of
which is from the production process.
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Table 1 Data sources for the LCA analysis
R el Kl

BRI R i B 5 Sk 14]
BRigisk A RsiHOL R T SCk[15]

MR TEH RN T R 14]
T e ———
st AR T SHRL15]

T -
A ol R
i s

B EA S FE AR

L e T ——

®2 BEEFARMIIESTSRMER

3 BRI

3.1 RIEMI TR RIHER

ST BGMAEFEIE 499 930 t, 3 f MR 7 -
3, EFERER 636 500 t, HeAz = AR 252 80 000 t,
M1t R2RAEIE N 7.956 t, LMt + 17
A6 TR0 H BECRN 2 IR B AR ) 8142 8 A0 S 1 7
I REEARERERLEM 4 v,

TR H AR o vE i B R R RN 25%
RS R AN 33 O HE R -, vl oSt s
YL BB 5 () A R A AR R I SR e R A S A
HLFEFIZE G REAE, 45 & (TR IE K7 & R R e s
Y HE R By O RN LR Tl B S 2 HE i
T RPN R AR R A T i R A
1S YRR 2R 2,

FERE BN T B v AR 56 — Wk 4 TS L U8
ey Tl 75 P U5 = HETS R BCF M (2010 BITRR) )
4411 K AT HES R AR T E S N
10 000 Nm’/t JFCBE, R4 GB 13271—2014 { #i K
KI5 YR AR HEY Y SO, NO, Fil PM HE il R
I T R AT e i B3R,

Table 2 Emission inventory and pollutant emissions for coal mining and washing
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Table 3 Pollutant emissions during transportation for
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Co, 23 770.0 317200.00  182.3280 JERNMAEEE R 0. 920 3 t, #EHL 289. 416 kWh,
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Table 4 Discharge of pollutants in raw material processing for CTL program
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Table 5 Pollutant emissions in energy and power generation processes
B/ m?

7.612x10°

JiH Bk
Heilcat —
T AR 1 B A 1 T Y A HE R
3.5 JEHIMT IR KBS R IHEAL
Hhy T A b i D R (R — IR e S

COD/g NO,/kg S0,/kg PM,,/kg CO/kg CO,/t VOCs/kg
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Table 6 Statistics of pollutants for various stages of the CTL program
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it 16 234.528  263.996 22.580 18. 041 10. 434 10. 097 0. 834 0.277 16 560. 787
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HERCH R o5 S AT Y H R 1 99. 629% 7 i) B =
WAL T2, CO, EFRME LB 1, 17 ﬁ
0

M A T AT B A B, I A E e
1 CO, HEL, fRE IR dl A S AR e 5 B RA e
T, W IR EDR 2016 4F KA Y+ =207 Sl
T2 AR TAR 7 58) ) i il 7 AT L T
JEBASE I FIEAE UL LR, AL
TAFAT AL BRAHRRL

AR A 7 o e R A R A R R, T H 4%
BB R HERCL AR 7

T R b e Al i AR R K HE A T
BB, F2 2RI A AR T BER I HK T
B ZE K B IZK W 6 FH 2K R AR 35 K

CO, CH, NO, SO, #4: CO VOCs N,O
2 I) L WD JskmT Wl GORE
B ez idfE B BRI T
B2 M LCA T2 &M KA LK
Fig. 2 Distribution of gaseous pollutant emissions in the

major five steps of the CTL program
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Table 7 Statistics of waste water for various stages of

the CTL program

T H 1 v A I B K HE AR L/t o7 /%
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Table 8 Life cycle impact categories and

characterization factors!"*™""]
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Table 9 Environmental effect analysis of the CTL program

e - HEHC g U AN PRI/ NEE TS 5 e v
BHF {ti/kg (kg- (N -a)™) HF {H(PET,, )
o, 16 234. 528 1 16 234. 528
SERAEHE (GWP) N,0 0.277 298 82. 546 8 700( CO,) 0.83 2.186
CH, 263. 996 25 6599.9
NF(HTE L CO,) 22 916. 974
S0, 18. 041 1 18. 041
21k (AP) NO, 22.58 0.7 15. 806 36(S0,) 0.73 0. 686
MG L S0,) 33. 847
L (EP) f\IOx 22.58 1.35 30. 483
MR PO,) 30. 483 61(PO,) 0.73 0. 365
co 10. 097 0.03 0.302 9
LR (POCP) VOCs 0. 834 0.6 0.500 4 0.65(C,H,) 0.51 2. 080
CH, 263. 996 0. 007 1.848 0
AN (T L C,H,) 2.6513
W22 Dust PM,, 10. 434 1 0. 834 18 0. 61 0. 028
At 5.345
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