2.A.1 A FELE (Cement Production) (CO»)

1. B - RIVEOBEE

1.1 i - RINREOXRMERVEBEENRARFEA D =X L
A ME AKA, L T OWAEE XL CETEK - R L THELNDZ U Ul RTINS
BESR 2 L2 b ol BB, IRAMEZ ML Tl S s, TRF, KEEH LT 7 A (CaCOs)
Xy ET D4R E#%méh fefb v (CaO) ZEMIDET D7 U TR DHERT
CO, M &N D, F72, AIRAICIE CaCOs DIFNDITIELR N B b IREE~ 7 % 7 & (MgCOs)
NEENTED, MgCO; DEERIZE > TH CO,NHEHEND (THXNEH),
CaCO, — CaO+CO,
MgCO, - MgO +CO,

1.2 B - IR b LY FRUZDER

BREOE A FEEITP O TAKRFEOIIRE & HICHEETHOEROHBLEZE > T2,
1996 45 % v — 7 [ZASEFEOMN/ N & BXELORENEE D LB A L MEELRMER & 720,
T AL FEEEND O CO HEH B BB & 7r o7, 2011 FEOERBEZIFERTE 2 YICL 0t
A NEEMBOY, HEHE B BIME & 22572238, 2014 AEFELARIIAIZ MBI S e & . ITAR LRI
DEMIZ S D,
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2. B - RIREREAE

2.1 B - RIREEER

TA NOFRBILEED THDL 7 VI DOEFERIC, BAEMBOZ U U AEREYST-Y OHEH
R AERL, BIZEA FFRL XA L (CKD) #iEMREZF LT COHEHEEZREL TV 5,
72%, CKD LITAKA DR Thivd ¥y (28) Wb a2 XA v Z &, —HBk
REESNTEY CO, DRAEEZMI LOD, FENETHH Y U U BAFERITITE TN, ZD7
N 7)/ﬁ$?£%ﬁﬁikbfmmi%%ﬁﬁé%~jxxDﬁEMﬁ £ 0 RERE R OMIE
HATOMER DD, TREDOLE, CKD TG TRIZHB VTl BEUL - VAo rERn



TNWAZENEA LV MHIRICE VRSN TS Z &0 D, CKD #iEMREIC DUV T 1.00 Z1H H

LTWa,
E = AD*EF*CKD
E AL NEIZAE S COrBEHE [+-CO2]
AD : 7 U AR [t-clinker]
EF 2 U EPERY T OHEHfREL [t-COy/t-clinker]

CKD  : CKD fiE4%% (-]

2.2 BEHRE
7V IO CaO BAHIZ CaO & CO, D5y F-ibt (0.785) % % U T CaCO; 12k D CO, HEHIR
BaRD, Flo, FRRIZZ Y ot~ 7320 A (MgO) A FIZMgO & CO, D4y it
(1.092) %% LT MgCO; B3k CO, BEHRE A R, MEF OEFHEE & A > FMEIZEBIT 5 CO,
PEHER I E LTRRET D, 2B, BAE DT A v FERTIE, MEENOLRBOEEY - BIED %
ZIFAI, EA Y FOFEMEE L THERIL L TV D720, IREEHEIFRLAL O CaO, MgO 787
V2 AFRIZEENTND, ZD CaO, MgO IFAKADHERRERE 2R T b3, 7 U o DAEEDE
BET CO ZHEH LT e & h | BEEEMSH KD CaO, MgO % FEfR L7z RIBRIEEIRD 7 U >
711 CaO, MgO GHHZ KD, YRR ERET 2 LENDH 5,
LEED, A MGEIZHES CO, DHEREGEERIL, LITD LB LD,

EF = EF ¢, + EF

EF D ETHE O COx HEH R SR
EF cio : CaCOs; Hi2k COx BRI (TRUZL WK
EF mgo : MgCOs Hi3k COx BRI (FRUT L vk

)

il

)

il

EFCaO = (CaOC1 - CaOCl_ Waste )X 0785

Ca 0 — Wdry < CaOWaste

Cl— Waste M
CaOcl 2 7 A CaO HA =
CaOcl-waste 7 VA Ca0 A (FEIEWEHR)
0.785 : Ca0 & COx Doy 1=tk
Wdry | PEEMER AR (FER)
CaOwaste : BEIEW B CaO B A
M VAR

EFMgO = (MgO a —~MgO oy )X 1.092
Wd?‘y X MgOwpaste

MgOci—waste = M
MgOcl 27 U MgO B
MgOcl-waste 7 VU MgO BR % (BEREY %S dR)
1.092 : MgO & CO: D5y 18kt
Wdry D BEEDSERARE (LER)
MgOwaste : BEFEE R MgO &R %
M U U ERER

FNT A= OBREHFEFHMT, LLTFD LB TH D,



ODRERMIBTRASN:-EEVFLEE

BB AT 2BEEYSORIEE LT, ARIK
K, T AL T - falgas< 3, 2> 27 U —kr<9,
AT 7 FERRGL XU

R

FNWTCA-F AN, ARIK

I (BEEIR ) |
EIFAZ 7 KRR .
JK (JRENRIK) . A IRIK

TKIBIEBEANIK

— ik Z A BEAN
RF AT 7 (R
(SEEERRIHEE &

A R), O 13 FFEMNEREINTWD (D DFEEYIZ L D FEEMZS R CaO 0)73/\~af~ei
90%LL . MgO DA /3—381% 80%LA I, ), BEFEME (PRI —R) KROBREEWEICBITLE
KFE (F1BR) TEAY MIEREEL VIR L TVD (2000 FEELIED ) ,
F 1 BEEEWE R RIFEIO R
KoyHH FFE aKER CaO & f R MgO &A=
1 IRIR 7.2~16.6% 5.0~5.8% 1.0~1.1%
PR 2% (BEAFRIE) | TARIBIRBERIK % 10.9~17.8% 7.4~12.5% 3.5~3.8%
— % T A BERNK K 15.6~24.6% 10.0~26.5% 2.6~2.8%
HIALT, av e N arpn o reg 12.1~32.7% 17.5~31.1% 1.0~2.5%
. T AL T - ke < T%
7 U —FFTRW
Wamise < VYA RER S 0~37.2% 6.4~43.9% 1.0~1.1%
IR AT 7 (k) 5.0~16.9% 40.0~42.4% 4.7~5.8%
EEAZ 7 (e 5.5~16.4% 40.8~41.5% 6.1~6.5%
LW B2 5 7 7.7~14.3% 34.8~40.5% 2.0~3.0%
FESRGE S 3.8~8.4% 6.4~10.0% 1.1~1.5%
FEHD % 9.6~14.0% 6.5% 1.3~1.6%
R EWC A, Xk 8.9~14.3% 9.0~13.4% 1.2~1.5%
l/ ) *,E J= (a3 ? O
@%;ﬁ;;ﬁ; g)é%ﬁ AIRIK (FRENRIK) 3% 0.1~3.2% 14.5~20.7% 0.7~0.9%
A IRIK 1.0~3.9% 4.1~5.0% 1.0~1.1%

(i) ' 2 v ST —% X EEETL 1990 FEEN S

ELITARE & T O f/IME K Ol KB

@V VNP OREWMFHRED CaO EFE. CaO EHE, Mgo EFE. Mgo EF/ X

TR R S E R, & A v MEETREIC X 2 EEN OFEEYZEH O Ca0, MgO & H %
(£ 120) 2Z2NTNELC T Y DT OFEFEYZFHFKD CaO, MgO DiR&EE ZNZ N HEH
L. Z U AEFEETRLTY U U IR OBEEYSEREK CaO A%, MgO A HZ5E L TV
%o CaO BEAHZFIZOWTIX, 1999 FFELIRTO T — X N AFTE RN 2D, 2000~2003 D
BIEZ ., MgO & AT DWW TIE, 2006 FFEELIRTDOT —Z S AFTE Rz, 2007~2009
EEDOFEEZHNTWD

@ BEEMEHRED CaO, MgO W=V ) > AhdD CaO EFE, Mgo EF X
AL MHEREICL D7V o H TR ONE CaO & H FE MgO &8 R0 6 BEFW S D Ca0
BHE, MgO afAFLTnENELGE, BEHREOREMHENT 227V D CaO =,
MgO A2 ZNENKEL TWD,
CaCO3; L U* MgCO; HI3Kk CO HEHIFRE & . & 2 ORI L7 KT A =2 DM ER 2,
# 312, HICWEZ A5 LIoA IR B RE IR T 5 Co, SRR oHER 2% 4 1R
R



# 2 CaCO; H3kD CO, HEHIFREL

1990 | 1991 1992 | 1993 1994 | 1995 1996 | 1997 | 1998 | 1999
IV I ) CaOF A 3% 65.9 65.9 65.9 65.9 65.9 65.9 65.9 65.9 65.9 65.9
70> F HFEEY KD CaOF A1 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6
BEEMEPEBRL Tz ) I P CaO & A R 63.3 63.3 63.3 63.3 63.3 63.3 63.3 63.3 63.3 63.3
C0,/Ca0 0.785| 0.785| 0.785| 0.785| 0.785| 0.785| 0.785| 0.785] 0.785| 0.785
PEHIERER 0.497| 0.497| 0.497| 0.497| 0.497| 0.497| 0.497| 0.497| 0.497| 0.497
2000 | 2001 | 2002 | 2003 | 2004 [ 2005 | 2006 | 2007 [ 2008 | 2009
IV ) CaOF A 3% 66.0 65.9 65.9 65.9 65.9 65.9 65.9 65.9 65.9 65.8
7V 3 P BEFEY) K D CaOF A R 2.9 2.6 2.5 2.3 2.1 2.0 2.0 2.0 1.9 1.7
BEEMEHEBRL TV I P CaO & A R 63.0 63.3 63.4 63.6 63.7 63.9 63.9 63.8 63.9 64.1
C0,/Ca0 0.785| 0.785| 0.785| 0.785| 0.785| 0.785| 0.785| 0.785] 0.785| 0.785
PEHARER 0.495| 0.497| 0.498] 0.499| 0.500] 0.501| 0.501| 0.501| 0.502| 0.503
2010 | 2011 | 2012 | 2013 | 2014 [ 2015 | 2016 | 2017 [ 2018 | 2019
IV ) CaOF A 3% 65.8 65.8 65.8 65.8 65.8 65.8 65.8 65.8 65.8 65.8
JVU 3P BEFEY K D CaOF A R 1.7 2.0 1.8 1.7 1.6 1.6 1.6 1.7 1.8 1.8
BEEM BRIz ) I P CaO & A R 64.1 63.7 64.0 64.1 64.1 64.2 64.1 64.1 64.0 64.0
C0,/Ca0 0.785| 0.785| 0.785| 0.785| 0.785| 0.785| 0.785| 0.785] 0.785| 0.785
PEHIERER 0.503| 0.500| 0.502| 0.503| 0.503] 0.504| 0.503| 0.503[ 0.502| 0.502
2020 | 2021 | 2022
IV ) CaOF A 3% 65.8 65.8 65.8
7V J1 P BETEY) K D CaO & A 1.6 1.6 1.6
BEEME PR LIz ) I CaOE A R 64.2 64.2 64.2
C0,/Ca0 0.785| 0.785| 0.785
PEHIERER 0.504| 0.504| 0.503
# 3 MgCOs; #H3KD CO, HEHIFRER
1990 | 1991 1992 | 1993 1994 | 1995 1996 | 1997 | 1998 | 1999
7V v P MgO& A 3% 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
7V B HBEFEY K OMgOE A R 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
BEFEDE BRIz Y s MO & A R 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
CO,/MgO 1.092[ 1.092| 1.092| 1.092| 1.092] 1.092| 1.092| 1.092| 1.092| 1.092
PEHIFREL 0.010| 0.010/ 0.010] 0.010[ 0.010] 0.010| 0.010] 0.010[ 0.010] 0.010
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 [ 2008 | 2009
7 U v H Y MeO S 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
7 Y VI B R R OMgOE A 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
BEEEM A HEBR UiV MO & A 3R 0.9 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
C0»/MgO 1.092| 1.092| 1.092| 1.092| 1.092| 1.092| 1.092[ 1.092] 1.092| 1.092
PEHIERER 0.010| 0.011| o0.011| 0.011f 0.011] 0.011| o0.011| 0.011| 0.011] 0.011
2010 | 2011 | 2012 | 2013 | 2014 [ 2015 | 2016 | 2017 [ 2018 | 2019
7V > P MgO & A 3% 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
7V B HBEFEY K OMgOE AR 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
BEFED R LIz Y s MO & A R 1.0 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.0 1.0
CO,/MgO 1.092[ 1.092| 1.092| 1.092| 1.092] 1.092| 1.092| 1.092| 1.092| 1.092
PEHIFREL 0.011| o0.011] 0.011| 0.012] 0.012] 0.012] 0.012] 0.012] 0.011] 0.011
2020 | 2021 | 2022
7 ) v H ) MeOG A % 1.3 1.3 1.3
7 Y VI B R R OMgOE A % 0.3 0.3 0.3
BEEME PRI Y MO & A R 1.1 1.1 1.1
C0»/MgO 1.092|  1.092[ 1.092
PEHIERER 0.012| 0.012| 0.012




F£ 4 BA L MNLEIZEBIT S CO HEHEREL [kg-CO/t-clinker]
1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999

CaCO3H 3k 0.497| 0.497| 0.497| 0.497| 0.497| 0.497| 0.497| 0.497| 0.497| 0.497
MgCO; i3k 0.010| 0.010| 0.010] 0.010| 0.010] 0.010| 0.010| 0.010| 0.010] 0.010
Gt 0.508| 0.508| 0.508| 0.508| 0.508| 0.508| 0.508] 0.508| 0.508| 0.508
2000 | 2001 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
CaCO3H 3k 0.495 0.497| 0.498| 0.499| 0.500| 0.501| 0.501| 0.501| 0.502| 0.503
MgCO;Hi 3k 0.010/ 0.011| 0.011| 0.011] 0.011| 0.011] 0.011| 0.011] 0.011| 0.011
Gt 0.505| 0.508| 0.508] 0.510] 0.511| 0.512| 0.513] 0.512| 0.513| 0.514
2010 | 2011 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
CaCO3H 3k 0.503| 0.500| 0.502| 0.503] 0.503| 0.504| 0.503| 0.503| 0.502| 0.502
MgCO;Hi 3k 0.011| 0.011] 0.011] 0.012] 0.012] 0.012| 0.012| 0.012] 0.011| 0.011
Gt 0.514| 0.511| 0.514| 0.514] 0515 0.516/ 0.515| 0.515| 0.514| 0.514
2020 | 2021 2022
CaCO;H % 0.504| 0.504| 0.503
MgCO;Hi 3k 0.012| 0.012| 0.012
it 0.515| 0.515| 0.515
~ =
2.3 FHE

IEEEICIE, BEAY MpREMT —2IC L 57 UV U b EEEEFERT 5, 72721, 1990~1999
FEFEIIRIIBE DT, 2000~2003 FEEICBIT D7 U o hApER L T8 - BMGHER (RRiKE
R | \ORESNT-HIKAEEBEO RO VEEIC L AMEHEG T 5,

7k, TAE3E - AR TIE. 1993~2003 FEE O AR ATHE RITIE, & A v FRELM R
BEHDN G £ D —F7, 1992 FELIRIOAKAHEREIITE E TRy, L7zdi> T, KR
—EMEORE LT A v FREIMH®R b &GO U o B AEEREG O -0, 283 - B HHE
] ICBWTOREN TV DEFHRE (0.99) & VT 1990~1992 £ 12351 5 B LA 5B 28
Wiz A MNMEFERZRINL (= BA 2 NEERN0.99), XHI2, AKAHEEE AV NEER
LDFE (= ARAHERE AL MEER) 2R TAHKAEEEZETL 0D, fiERiEO
HIRAHEBEOHBIIER 5OLBY THD,

® 5 MEAEROAKRAHEROHER [T t]

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
91,583 | 95369 98,649 - - - -

AR B (i IEAT)
(AP RE M B ERV )
AIKAT T B (i IER)
(EAPREEM ETe)

92,511 | 96,345 99,392 [ 98,441 100,898 | 100,632 | 101,524 | 95,242 | 84356 | 83,429

2000 | 2001 2002 | 2003

A PR A (R E R
(BEAV D REEM B FER V)
AIRA BB (E%)
(AP RECM ET?)
AR ATHE BIL 1990~1999 FEED 7 U o Ty AR ERHERHT .,
SR D HBHENT Ry DI IE 21T - 1= & 7T,

(HiBh) ZE3ERMAERHER (RBEED)

83,979 [ 80,750 | 77,818 | 76,232

FAIRAHEREIC X AOMEHER TR 21T o 72 1990 AEFE LA ORI ZRANCRBIT 5 7 V) v e
I3 6 IR TERBY LD,



# 6 IEEE (7Y U HAEFER) OHRE [Tt

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999
IV T A 76,253| 79,495| 82,094| 81,224| 83,338| 83,032| 83,855| 78,666| 69,675 68,980

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
IV T A 69,528| 67,729| 63,778| 62,653| 61,202] 63,003] 62,404| 59,885| 55,647| 49,195

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
VO LN 5 47,279 48,884| 49,883| 52,105] 51,573 50,307] 50,436 51,351] 50,979 49,293

2020 2021 2022
IV T R 47,522 47,338] 43,650

(Hig1) 2000 4EEELARE © & A > B AT — 4
1990~1999 4EJE « ZESBEMBFHER GRIFPERL) . & A MBRARHIT — 2 2 JLITHER

3. EEAZDRKRINER - HERE
£ 7T PRGBS E (2006 FFHEH) LA ORIE 1A% O UETREAFE

2011 FHEH 2015 42

PEH « TR A B B
FEal
HEH % PE R OB EIZEH LTV A BEFEWSER | CaCO:z H CO» HEHITRE & ﬁ#%@%&ﬁﬁj{fza:ot
BHEZ 7 M5 13 FICHE R, V. MgCOs 13D CO» HEHIREL & H7- 1T E,
HE R — —

(1) MPBLERSEICKTIEERZE

1) ¥ - RIREEER

BATORER & [FEk,
2) HEHRE

BIATOBEHERELFIRE, FEEEM SRR D CaO A HERR L7 IREBHLIRD 7 U B CaO GH %%
Kb, Ca0 & CO, DIy 1-Ebt (0.785) % LT CaCOs; HIKD CO, HEHIRE Z KD Tz,

72k, BUTOREEE R . MgO HKD CO, HEHREUIR E SN T\ iehoTz, Fiz,
REICEE SN TV DBEFRYEOTIIL TARIK (BERFRE) ). T&EF A7 7 Ok 1. TEE 2
Z7 (Rm)), TREHAZ 7 ) TIESEE SV, TAHRIK (GEEERSIIE AL A M) ) KON IEWC A -
FA N OTEEOHRTHSTZ,

3) EEE
BT ORI & & AR,

(2) 2011 FREA VRV MIIZEBITHEEARE
1) B - RIREFEER
MBI EHREFEICR T 2RENX LRk BUTOREA L R

2) BrHfR#
PEHAREOBOE T S TV 2 BEIEWSFFEMEIC W T, G GREHAMER S U7 kiR



kD TR Z . T FARIBIREBERIK ), T— % S ABERIK | TH T AL - [l 3, (=7
U— T, [8mb ) KON TAHRIK GREIRIK) | @ 6 FEAEBISiL, Gt 13 E S,

# 8 AW OPEHIRE [kg-COy/t-clinker]

1990 [ 1991 | 1992 | 1993 [ 1994 | 1995 | 1996 [ 1997 | 1998 | 1999
FEHT | 0.498] 0.498] 0.498 0.498] 0.498| 0.498| 0.498| 0.498| 0.498( 0.498
H1% | 0497 0.497] 0.497] 0.497] 0.497| 0.497| 0.497| 0.497| 0.497| 0.497

%
%

2000 | 2001 | 2002 | 2003 | 2004 [ 2005 | 2006 | 2007 | 2008
ZERERIT | 0.495] 0.498] 0.499] 0.500| 0.501| 0.502| 0.503| 0.502| 0.503
% | 0.495] 0.497[ 0.498 0.499 0.500| 0.501| 0.501| 0.501| 0.502
(Hgh) Jeic' A v Mgty — & 2 IR E,

ZEFRT - PR OB E M LT A BRI S RURME S 7 FE

EF% - PR OB E IS L T 2 FEIE S FUBHEAS 13 &

3) EBE
FIE S B s 2 1 IR E R & [k (BT OTEENR & [k, ),

(3) 2015 FRHA VARV NI IZBITHEEAE

1) BEH - RIREFEER
FIHES BEEE ISR T 2 FEA L Fk GRITOREA L R, ).

2) BEHRE

B Ay MLEDS TORKA DRI E D CO HEH&EIZ OV TIEL, CaCOs KT MgCO; HiskdD
CO JEHHEZFTE L TWDA N, EA Y MUEND O CO, BEHEOE EIZEB W Tl CaCO; HKD
COHEHHBDOHRZRR L LT, £ T, ModeHRE 0BAMEZX 5720, AV M2 &
DRI ZZ T T2 7 U ) R OBEFE E R 0O MgO & A 7 — # % 5512, CaCO; Hi2k CO,
PEHIFREL & AR OFRE HFIEIZ LV . MgCO; H2RD CO, HEHHfRERZ #7212 FH L, CaCOs KN
MgCOs Dl 5 IZH KT 5 CO, BEHIERE~ & ST M Tz (BUTORETIE & R .

& 9 EHFIED CO HEHREL [kg-COy/t-clinker]

1990 | 1991 | 1992 | 1993 | 1994 [ 1995 [ 1996 | 1997 | 1998 | 1999
ZEWRT | 0497 0.497| 0.497] 0.497| 0.497| 0.497| 0.497| 0.497| 0.497| 0.497
A H % | 0.508] 0.508] 0.508 0.508| 0.508] 0.508] 0.508| 0.508| 0.508] 0.508

2000 | 2001 | 2002 | 2003 | 2004 [ 2005 [ 2006 | 2007 | 2008 | 2009
ZEHEET [ 0.495] 0.497) 0.498] 0.499| 0.500] 0.501] 0.501| 0.501| 0.502] 0.503
A% | 0.505] 0.508] 0.508[ 0.510{ 0.511] 0.512| 0.513] 0.512| 0.513] 0.514

2010 | 2011 | 2012
ZEERT [ 0.503] 0.500] 0.502
ZE% | 0.514] 0.511] 0.514

(Hih) Feiz' 2 v MRt — & 2 FRITRE,
ZEH R« CaCOs HsR D COs HEHIREL
T © CaCOs F O MgCOs 13D CO, HEHIRHKL

3) EEIE
IR EEEIC BT ATRENE & REE (BATOERENE & [REL, ),



