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Abstract: The inconsistent allocation methods in life cycle assessment(LCA ) lead to poor generality of LCA reports

within industry. The concepts of driving force and active/passive environmental impact were proposed. The

collaborative disposal allocation(CD) method was proposed based on the cut-off rule (CO method) and referring

to the “avoided process” in the system extension(SE) method. A series of LCA studies on a cement plant using

allocation methods as variables was conducted. The results show that greenhouse gas emissions can more efficiently

be reduced if considering from the clinker and if starting from alternative raw materials non-renewable resource

consumption and dust emissions can be more efficiently reduced. Meanwhile, traditional allocation methods may

to some extent limit the environmental benefits of using alternative raw materials. Compared to traditional allocation

methods, CD method can provide more significant and targeted environmental benefits for cement plants.
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Fig.1 Subdivision of raw materials environmental impact in cement production
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Table 1 Transportation methods and distance

Unit:km
Raw material Limestone Gypsum GGBS Slag Fly ash Coal Sandstone Tron tailing ~ Contaminated soil
Road 2.2 75.0 15.0 21.0 21.0 42.0 2.2 34.0 16.0
Railway 0 0 0 0 0 850.0 0 0 0
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Table 2 Environmental impact indicators

Indicator Unit Main list substance
GWP kg CO? eq. CO,. CH,, N,0--
EP kg POY ™ eq. NH,, NH,~-N, COD--
ADP kg Sb eq. Fe, Mn, Cu---
AP kg SO, eq. SO,, NO,, NH;--
PRI kg PM, - eq. CO, PM,,, PM, .-
ET Comparative toxic units ~ Organic, metal compounds--+

R 1SO 14067 Products Carbon Footprint, 53
SR AU SRR 8RR A D AT T AR PR A
SR BT ) 2% PR 5T 52 i) 28 B bR B, BV ER 555
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Table 3 LCA results of each case

Case
GWP EP ADP AP RI ET
No.
1 602.160 0.188 2.299E-04 1.085 0.126 12. 880
2 601.487 0.185 2.006E-04 1.070 0.117 12.522
3 602.213 0.185 2.022E-04 1.073 0.118 12.545
4 602.213 0.185 2.022E-04 1.073 0.118 —10.227
5 600.671 0.183 1.764E-04 1.068 0.117 11. 869
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FE P )AL B e (CD) ¥k B K IR ) 75 42 5 18 % Y
G 3 Bl PR 55 B e R AR A% /A BB S A S R 2%
[ P2 1 AL 8y AR S5 R )

(2) A= A WIPE (LCA) A E KPR A 7= v, 48
KRG 00 B HETSO™ A T BORHMB R i B A B, o7 Sk
HEBCH 91.039% , PR itk DA 2Bk o DL R AR T2 2 0
THT AT AT LT o 25 e AR 2 AR HE . R, R K
A= ok BRI RS SRR AL B2 A ek
AW FEE I T (ADP) DL R BURY) (RD) L, A DA 3
IR AR JEORE B ) 0 T A T AT L R s b RS BT
A R T FE LA B A HE R

(3)CD ¥ 2 MR 4% [ 2 Jor 76 1 X B Ak 8 )y X i)
ANTR] 7 AR R ) A B 8 51 AR IR LCA B3 s e+
WAL By B E AN B R CD LB LCA #
S P B AR AR A F R M O AR T 181.52%6 YRR
i, T2 R RLAL Ty S - R I AR 45 3
BRI FE bR PR A T 0.26 % ~12.77 % By R R . HH
Lo FAL GE 43 B J7 75, CD ¥ B B8 A B 0 1 A4 3 K g
A b SR FH AR R IR A P 1 PR AR 25 TR B A T
P i)
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