gobbobbbodoooobobbobbboooooouboboo

goooboooo*goboogoo*

gboooboobobobooboobi-11
*WO00O0b0o0obOoobonboa2-23-2
=JOoO0o00oooboooogr-3-1

gooobooobooboobobbooboobooobo

goo

gooooboobooooobobbooooobobboooobobboooobobboooobobboooo
goboboooooobobboooooobobbooooooboboooooobboooobboboooon
goooboooooobobboooobobbboooobobbbooooobobboooobbboo
goobooboobooooobobbooooobboboooooobbooooobobboooooboboboooo
goobobooooobobboooobobboooobobboooobobboooobbbooon
goobooboooooobooboogoooooboooooobobbooooobobbobooooobboboooo
gboobooobooboobuoobobboboooboobobobobobooobooo

oooood

gbooooboooboobboobooobooboooboboobooobbooobobooobo
gooooobooooobobbooooobobboooobobboooobobboooobbbooo
gboboobooobooboboobbooboooboobboobboooboooboobobo
goooboobooooobobboooobobbbooooobobobobooooobobbooooboboboo
gogoboobooboooooboboooooboboboooooobbooooobbbooooobobobooo
goooboboooobobboooobobboooobobbooooobboooobbboOoon
goooobooboooooobooboooooobboooooobobbooooobobbooooobobboogoo
goobooooobobooobobioooboboooobobboooobobboooobbboo
googooboood

ubooobgoobooobgb
goobobooooobobooooobbooooobobbooooobbbooooobooboboo
goobooboboogooobobboooobobbooooobbooooobobbooooobbobooo
gooobobooooobobboooobbboooobobbooooobobboooobbbooon
goooobooboogoooobooboooooobbooooobobboooobobbooooobobboogoo
goooboooooobobboooobobobooooobobbooooobobbboooobobboboOoo
OOoooO0ooO0ooO0ooO0oo0oo0ooo0oo0ooooooOooooOO unitfproduct]d O
oboooboobobooonbdg
gbooobgooobobooboobooboobonbb0obO00obOo0bOobbOOobOoO0DbOoon
OOO0OLOunitfload]D 00000000 OOOOOOODOODOODOODODODODODODOO



0000000000000000000000000-0000-00000000000
__ M~ P
i~ o 7 __

aM;” P)
r00000000%0

MO OO OO OO0 O unitfproduct]d
POOODODODOOODOODNOO funitfproduct]C

~ 100 10-00

T
|i_m L 10-00

IO0o0o00O0ooooOooobooooon
LOOoooobooobo

gobobbooooboboooobbooobobbooobobooobobbooobobbooon
gobbooobboooobbooooboboooobbooobboooobobboooobboo
gobobobooooboboooobbooobobbooobbboooobboooobboooobooD
gboobgooboboobuoobuooboboboboobooboobooboo

gboobooboboobooboobobbobooboobooobooboo
goooooobobooobbooobobbooobobooobbboooobobooobboo
gobogbboobobooobuoooboobboo»spo-0mboooboobobooobog
oooobooobobbbboooooooooooobooobobbbbbooooooooooooobooo
gobobooooobobooobobbuoooobbbooobboooobbooooobbooooDooD
goobooooboboooobbooobobbooobobbooooboboooobbooobobo
gbooboooobobooboobooooboo

Table 1 Material balance for the principal outputs from the industrial processes related to cement
and concrete products in 1990

industrial |principal unit | amount of| unit price input to other industrial processes
process products output | (ven per unit)] cement | concrete |construction| recycle | disposal
limestone 10t 198,224 737 89,070 882| 58,243
silica 10°t 17,925 1,067 4,662 11,409
mining crashed macadam 10°t 133,264 1,348 133,264
quarry 10t 268,105 1,033 101,303] 163,471
gravel&sand 10t 410,000 1,436 218,698| 183,408
electtric power 10°kwh 757,593 19,559 9,083 559 23,598 40 0
electric |[JIS FA 10°t 171 60,000 171
power coal ash 10t 1,313 -5,000 891 161 256
desulfurization gypsum 10t 1,415 3,000 987 428
steel 10t 110,339 45,982 42,000
steel blast slag for cement 10°t 15,401 3,000 15,401 471 10,164
others 10°t 10,635 1,200
revolving slag 10°t 5,888 500 754 5,134
tire new tire 10°t 1,479 632,006
used tire 10°t 111 -4,500 111
cement cement 10t 84,445 9,132 50,008] 34,437
concrete |concrete 100 171,671 11,535 171,671
building 10t | 1,055,641 78,018
construction|concrete waste|for recycle | 10°t 12,200 -1,500 12,200
for disposal| 10t 13,200 -3,300 13,200
recycle recycled macadam 10°t 10,980 931 10,980
scrap steel 10°t 1,220 8,000
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Table 2 Life cycle carbon dioxide emissions estimated by three methods

stages total per cement product

resources & materials | production | consumption |disposal| recycle] reuse| 0 10°t-cO (Kg-c/t-cement)
allocated by weight 6,333.5| 17,298.7 2,178.3 0.6 6.8 6.1] 25,823.9 305.8
allocated by price 1,390.5] 17,298.7 2,064.0 0.6 1.0] 6.1] 20,760.8 245.9
input-output analysis 1,390.5] 17,298.7 2,064.0 0.6 1.0] 6.1] 16,078.8 184.8

Table 3 Carbon dioxide emissions for each input material involved in cement
production, according to the respective methods of allocation

industrial input material carbon dioxide emission (10°t-c)
process allocated by weight| allocated by price
mining |limestone 33.7 33.7
silica 2.9 2.9

electtric power 892.4 895.4

electric |JIS FA 16.8 51.7
power |coal ash 87.6 -22.5
desulfurization gypsum 97.0 14.9

steel blast slag 4,948.0 411.2
revolving slag 242.2 3.4

tire used tire 13.0 -0.1
total 6,333.5 1,390.5
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