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Research and Application of Cement Life
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Abstract: Taking cement and its manufacturing process as the object , the research on cement life cycle assessment
(CLCA) theory and technology practical application has been done, and it could resolve the environmental load measure-
ment problems concerning consumptions of resources and energy, pollutions and emissions in the whole cement manufac-
turing process. Practical applications of the system analysis software as well as the CLCA basic database and data integrat-
ed sets were implemented also. The development of CLCA tools and cementious materials eco-design system software could
realize improvement on environmental load recognition in cement manufacturing, and design and applications of low envi-
ronmental load Portland- aluminosulphate cement-supplementary gel materials complex system of cementious grouting mate-

rials at the same time.
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Fig. 1 The analysis environmental load of cement manufacturing
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Environmental Environmental Unit
. Sy N e e . . nits
I HAFRERISFERIR SH . RIELE S RIS, calegories items
2.1.3 #rwim Abiotic Depletion Coal, Limestone, Sb eq.
PSS e e L ST Cr Py Potenial (ADP) Shale
PR RS, EBAT AR, RERN .. R Global Warming CO, CO, eq.
WAl NRMEHERE | el % S, W3 1 Potenticl (GWF)
Fi7R Acid Potential ( AP) S0,, NO,, S0, eq.
FRIEAL . SR CML J5 5 AE K g LCA 73 #r 1) kil HCl, HF
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Table 2 ADP characterization factors for fossil fuel
. Characterization factors Relati
Fuel Yield per year Reserves all;:sel?ii{,lmligj; ors ke eSli l;;.
Coal 1.96E +09 t 1.LO3E+12 t 7.97E -08 5.86E +07
0il 1.75E +08 t 6. 17E +09 t 9.91E -05 8. 74E + 08
Gas 4.08E +10 m’ 3.26E +12 m’ 8.89E - 08 3.85E +08
#3 HAkRAEXWIEEET =RENEBHFELETF
Table 3 Characterization factors for the depletion of nonmetals
Characterization factors Relative
Items Sh eq. /t Reserves/t ke Sb eq. /kece ke Sb eq.
Gympsum 2. 13E +07 5.88E + 10 1.90E - 07 1. 12E + 07
Limestone 4.45E +08 6.59E +10 3.16E -06 2. 08E +08
Tuff 2.21E +05 7.63E +07 1.17E -03 8.93E +07
Clay 6. 10E + 06 2.23E +09 3.78E -05 8.43E +07
Sandstone 3.47E + 06 8.89E +07 1.35E -02 1.20E +09
Sand 2.99E +05 1.00E +08 9.21E -04 9.21E +07
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Table 4 Environmental load of cement manufacturing in 2004

Environmental

Pulverized coal

categories Exploration  Prehomo-genisation Grinding Homo-genisation Incineration preparation Cement grinding
ADP 4.54E -02 1.20E - 04 2.11E -03 8.99E - 05 1. 81E +00 8. 18E -04 2.55E -02
GWP 8. 65E -02 1.32E-03 2.27E -02 9.65E - 04 6. 80E - 01 8.79E -03 4.62E -02
AP 9.48E -04 6. 60E - 06 1. 14E - 04 4.86E - 06 1.13E-03 4.42E -05 2.33E -04
HT 1.07E -03 1. 17E -05 2.05E -04 9.22E -06 9.79E - 04 1.38E - 04 1.92E -02
POCP 1.26E -05 1.38E -07 2.38E -06 1.01E -07 2.62E -05 9.23E -07 4.86E -06
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Table 5 Environmental load of cement manufacturing in 2007 after technology improvement

Environmental ) . Prehomo- Lo L . . pulverized coal
R Exploration L. Grinding Homo-genisation Incineration R

categories genisation preparation
ADP 2.14E -03 7. 64E - 06 1.53E -04 7. 18E - 06 1.77E + 00 9.80E -03
GWP 1.07E -01 9.15E -04 1.83E -02 8. 60E - 04 2. 80E -01 4.88E -02

AP 4. 84E - 04 1.73E -06 3.47E -05 1.63E - 06 5.29E - 04 9.25E -05

HT 6.75E - 04 2.42E - 06 4.85E -05 2.27E -06 2.40E -04 1.38E -04
POCP 1.50E - 05 8.53E -08 1.71E - 06 8. 00E - 08 2. 60E - 05 4.55E -06
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Fig. 2 The comprehensive valuation for composite cement
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Fig. 3 The flow of designing composite cement
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Table 6 The testing results of comprehensive performance for composite cement

Composition/% 28-day , .
. S Compronive Envur]onn;ental Perf‘milmance Compreihenswe
P. O Cement coment Slag Flyash Gyp strength/MPa oac ndex value
1 50 5 32 8 5 48.3 3.59E - 15 4.251 4.51
1’ 55 0 32 8 42.1 3.52E-15 3.854 4.30
2 50 5 24 16 5 47.9 3.59E - 15 4. 346 4.63
2’ 55 0 24 16 5 41.6 3.52E - 15 4.257 4.77
3 40 5 40 10 5 45.9 1.57E - 15 11.112 11.87
3’ 45 0 40 10 5 42.6 1. 50E - 15 9.963 11.21
4 40 5 30 20 5 44.4 1.56E - 15 9.520 10. 24
4’ 45 0 30 20 5 41.7 1.49E - 15 9.745 11. 04
5 85 0 5 5 5 46.5 9.30E - 15 1. 205 1.29
5 95 0 0 0 5 48.7 1. 16E - 14 1.00 1. 00
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