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

1. B - RIVEOBEE

1.1 i - RINEORZERVEBEENRARFEA D =X L
AL ME AKA, ML T ODWAEE TV ETERK - R L THELNDZ U Ul RTINS

BESR 2 L2 b ol BB, IRAMEZ ML Tl &b, TRF, KEEH LT 7 A (CaCOs)
RSy & D AR E?ﬁ))@fﬁkéh fefb s (CaO) ZEMIDET D7 U TR DERZ
CO, M &N D, F72, AIRAICIE CaCOs DIFNDITIELR N B b IREE~ 7 %7 & (MgCO3)
NEENTED, MgCO; DEERIZE > TH CO,NHEHEND (THXNBH),

CaCO, - CaO+CO,

MgCO, — MgO +CO,

1.2 B - IR b LY FRUZDER

FTREOE A FEEITDN O TRILFEOIRE & HITHEETHHEROHBLALTE > T2,
1996 L % v — 7 ITAILFHIEDOM/N & AL DORENRED LA L PEEGEAER &2V |
T AL FEEEND O CO HEH B BB & 7r o7, 2011 FEOERBEAITERTEE 2 YICL 0t
A2 NEREENEO, PEHE GBI & 72 o 7243, 2014 AR LIBRIIRIEV MR & 72> TV D,
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2. B - RIREEESE

2.1 Bt - RIREEER

YA NOFMAEY THDL 2 V) A OEERIC, BAEMA O Y A AFERM T OHEH
AR L, BlZEAY XL XA L (CKD) #liEMAEAZF U T CO g EZHEL T D,
72%, CKD LITAKA DR Thivd ¥/ (28) Wb a4 A v Z &, —HBk
REENTEY CO, DRAEEMNEI OO, IFBNETHDH Y U U W AEERITITEENR, ZD7
b, 7V hEERAIREIE S U CHEHEZ R E T 521 CKD ffﬁIEm}k £ 0 BER R OMIE
EITHOMENRD D, BAEOEE, CKD FHETRICBO GREFIZIEFERERIL - VY17 1rER
TS ZENEAV MERICK Dﬁ”@n SNTWNWHZ b, CKD %ﬁﬂ%ﬁi& (22T 1.00 %4



LTno,
E = AD*EF*CKD

E AL NGEIZE S COrHEHE [t-CO2l
AD 7 U AR [t-clinker]
EF c 7 VU EFERY T OPEHfREL [t-COu/t-clinker]

CKD  : CKD #iiEf#% [-]

2.2 HHR#
7V IO CaO FAZFEIZ CaO & CO, D4y 1-H&bt (0.785) % % U T CaCO; 12k D CO, HEHITR
BaRD, Flo, FERICZ Y ot~ 71220 A (MgO) A #IZ MgO & CO, D4y &k
(1.092) %3 LT MgCO; H12k CO, HEHRE A kD, MEZF O EFHEL & A > MUEIZEBIT 5 CO,
PR L L CRRET D, 2B, BMAEDE A v FERTIE, MEENL ZROEEY - BIED %
ZUF AN, EA Y FOFEMUE L L CTHERIL L TS 720, REBEEFELIAO Ca0, MgO #7
U ARIZEENTND, 2D CaO, MgO IFAKA DBEREEZ R TH O T, 7 U o AEEDE
AT CO ZHEH L TWRWZ &b BEFEWE R D CaO, MgO Z Bk L 7o IREEIE LR D 7 U
71H CaO, MgO GHHZRD, YrHRHMARTET 2 LER D S,
PEED, A MEGEIZES CO DPEREGRERIL, ITD LB LD,

EF = EF o + EF 0

EF D ETR O COx HEHITRER
EF _cao : CaCO3 H13R COx RS (TRUT & W &RE)
EF mgo : MgCOs B3k COx HEHFR B (F=UT L 0 #%E)

EFCaO = (CaOC1 - CaOCl—Wasle )X 0785

Wdry x CaOWaste
CaOCl—Waste = M
CaOcl : 7 VB CaO FHE
CaOcl-waste 27 U A CaO HHE (BEFEEWE R
0.785 : Ca0 & COx Doy F &I
Wdry D BEEDSERARE (ZER)
CaOwaste : BEEEWERUEI CaO EH %
M C 7V IR

EF,, =(MgO - MgO, ... )x1092

MgO

Wdry X MgOWaste

MgOci-waste = M
MgOcl 27U MgO &R
MgOcl-waste 7 VA MgO BAR R (FEFYEHSR)
1.092 . MgO & CO» D4y Tk b
Wdry D BRI AR (WER)
MgOwaste © BETEMSERUEHT MgO & A 5
M VUL ER

HNT A= OREFTIEFHME, UTDLEEBY THD,



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 7.2~16.3% 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 5.5~11.7% 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 Y] CaOE A H % 65.9 65.9 65.9 65.9 65.9 65.9 65.9 65.9 65.9 65.9
I T BEEEY KD CaO A % 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6
FEFEMAHEBR LI iz 1 CaO B A 2R % 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
PEH I kgCO,/t 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
ZV I CaOE AR % 66.0 65.9 65.9 65.9 65.9 65.9 65.9 65.9 65.9 65.8
7V I BEFEY R D CaOF A % 2.9 2.6 2.5 2.3 2.1 2.0 2.0 2.0 1.9 1.7
BEFEWZPEBRU 2V T CaO B A 5 % 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
HER 3% kgCO,/t 0.495| 0.497| 0498 0.499| 0.500| 0.501| 0.501| 0.501| 0.502| 0.503
2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
7V A1) CaO 3 % 65.8 65.8 65.8 65.8 65.8 65.8 65.8 65.8 65.8 65.8
IV I BEEEY KD CaOF A % 1.7 2.0 1.8 1.7 1.6 1.6 1.6 1.7 1.8 1.8
FEFEMAHEBR LIz U A CaO A 28 % 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
HeH 25 kgCO,/t 0.503|  0.500{ 0.502| 0.503| 0.503| 0.504| 0.503| 0.503| 0.502| 0.502
2020 | 2021
7V FI Y] CaOE A3 % 65.8 65.8
7V I BEFEY AR D CaO A % 1.6 1.6
FEFEMAHEBR LIz I CaO B A R % 64.2 64.2
C0,/Ca0 - 0.785|  0.785
Pe % kgCO,/t 0.504|  0.504
7 I ¥
3 MgCOs H12k D CO, HEHITREL
1990 | 1991 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
7 U 2P MegOEH H % 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
7 U 2 PEEFEYH KR OMgO & A % 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
FEFEMEHEBRU A2 ) T MgO & 47 58 % 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
PR kgCO,/t 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 PR MgOE A % 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
7 U AP BEFEYHROMgO G H % 0.4 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
BEIEMEPER LIz PMeO & A R % 0.9 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
Pe % kgCO,/t 0.010[ 0.011] 0.011| 0.011] 0.011] 0.011] 0.011| 0.011f 0.011] 0.011
2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
7 U ) MegOGH % 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
7 Y > PEEEEY R OMgO & A 5 % 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
FEFEMZHEBRU T2 ) T MgO 4 58 % 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
P fR% kgCO,/t 0.011] 0.011] 0.011] 0.012| 0.012| 0.012] 0012| 0.012] 0.011] 0.011
2020 | 2021
7 U 2P MeOEH H % 1.3 1.3
7 U A PBEFEYHROMgO G H % 0.3 0.3
BEIEMEPERR L2 U FMeO & A R % 1.1 1.1
CO,/MgO - 1.092|  1.092
EHARIEY kgCO,/t 0.012|  0.012




# 4 AL MUEICEBIT S COHEHFREL [kg-COy/t-clinker]

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

CaCO;H1 kK 0497 0.497| 0497| 0497 0497 0497 0497| 0497 0.497| 0.497

MgCO, 1 3% 0.010[ 0.010| 0.010] 0.010[ 0.010| 0.010| 0.010] 0.010] 0.010| 0.010

exis 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

CaCO;H1 K 0.495| 0.497| 0.498 0.499 0500/ 0.501| 0.501| 0.501] 0.502| 0.503

MgCO, 1 3% 0.010[ 0.011] 0.011 o0.011] o0.011] 0011 0.011] 0011 0.011| 0.011

exis 0.505| 0.508| 0.508| 0.510] 0.511] 0.512| 0.513] 0512] 0.513| 0.514
2010 | 2011 [ 2012 | 2013 [ 2014 | 2015 | 2016 | 2017 | 2018 [ 2019

CaCO;H1 3% 0.503| 0.500] 0.502| 0.503| 0.503| 0.504| 0.503] 0.503| 0.502| 0.502

MgCO, % 0011 0.011] 0.011] 0.012| 0012] 0.012] 0.012] 0012] 0.011| 0.011

&t 0.514| 0.511] 0.514| 0.514] 0515 0.516] 0.515| 0515 0.514| 0.514
2020 [ 2021

CaCO;H1 %K 0.504|  0.504

MgCO; 3% 0.012| 0.012

& 0.515|  0.515

2.3 EHE

IEEIEICIE, B AV MR —2IC L 57 UV U EEEEFERT 5, 72721, 1990~1999
FEEEIIRIIR DT, 2000~2003 LSBT D7 U o A pERE L 283 - BMFGHESR (RRigE
¥A) | RSN AIKAEE BEOLEOEIZ L SMEHEET 5,

ks, TE3E - BEMIGHER) TIE. 1993~2003 FEE O AR ATHERIZIZ, © A v FREEM IR
BERANEEN D7, 1992 FELRTOAKAEE EIZITEENTWRY, LEed> T, FERAIO
—EMEDOREELE O A v MREM G L &7 U o hEERRG OO0, 1423 - BMHEHE
W TR W TORSTW D EHRE (0.99) % FWV T 1990~1992 4EFEIZ 1T 5 ELMIFEH A 2 5
Wiz A MEERZREHL (= B2 NEERN0.99), 52, AKAHERL YAV NMEER
LDHE (= ARAHE R/ A MEER) 2R U TAHKAEEEZRETL T 5, fiERED
HIRAHBEEOHRIIR SOLBY THD,

® 5 MEAEROAKRAHEROHER [T t]

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

AR E (i IEAT)
(AP REEM B ER0 )
AIKAT T B (i IE %)
(EAPREEM ETe)

92,511 | 96345 99,392 [ 98,441 100,898 | 100,632 | 101,524 | 95,242 | 84,356 | 83,429

2000 | 2001 2002 | 2003

A PR A 2 (T E R
(BEAV D REEM B FER V)
AR E R (E%)
(AP RECM ET?)
AR A THE BT 1990~1999 4EFED 7 U o g AL FERAHERHIZAE .,
SR DM T R4 S IE 24T - T 5T,

(HHHh) Z2BEMFRER (REEES)

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




AR A HE B K D AMEHER TR 21T - 72 1990 L LIRS DO R RYNCBIT 5 7 V) v D EpER
IR 61T LB & D,
F 6 IEENE () U UAER) OB [T t]
1990 [ 1991 [ 1992 | 1993 [ 1994 [ 1995 | 1996 [ 1997 [ 1998 | 1999
20 e | 76253 79495 82,004] 81224 83338] 83.032] 83,855 78.666] 69,675 68,980

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
IV EFER 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
IV T A 47,279 48,884 49,883| 52,105] 51,573 50,307| 50,436/ 51,351 50,979] 49,293

2020 2021
IV EFER 47,522| 47,338

(Hi8) 2000 LS © & A 2 HEREET — ¥
1990~1999 41 : ZIEABMFAFH (RPFEEE) . £ A MARRHT — 2 & It

3. EEAZDRKRINER - HERE
£ 7T PIEYEHEE (2006 FEHEH) LA ORIE T 1A% O UETREAFE

2011 HEH 2015 42

HEH, - R R B B
e
HELR PE R OB EIZEH LTV 2 BEFEWSER | CaCO:z H CO» HEHIfRE & ﬁ*%@%&ﬁﬁj(a:ot
8 BIFREZE 7 FEH S 13 FRICHLAR, D, MgCOs HI3ED COr HEHRE & H 7 1 TR E,
T ) 2 — —

(1) MPBLERSEICKTIEERZE

1) ¥ - RIREEER

BATORER & AR,
2) HEHRE

BIATOBEHERELRIRE, FEEEM SRR D CaO & HERR L7z IREBHLIRD 7 U B CaO GH %%
Kb, Ca0 & CO, DIy 1-Ebt (0.785) % LT CaCOs; HIKD CO, HEHIRE Z KD Tz,

28, BUTOREEE R . MgO HKD CO, HEHREUIR E SN T\ o7z, Fiz,
REICEE SN TV DBEFRYEOTIIL TARIK (BERFRE) ). TEF A7 7 Ok 1. TEE A
Z7 (Rm)), TREHAZ 7 ) TIESEE SV, TAHRIK (GEEERSIIE AL A M) ) KOV IEWC A -
FA N OTEEOHRTHSTZ,

3) EEE
BUTOIRBI R & IS,

(2) 2011 FEREA VRV MIIZBITAEEAE

1) B - RIREFEER
MBI EHREFEICR T 2RENX L FR BUTOREA L FR)



2) BEHRE

PEHARE DR E A ST D FEFEM S RUBHEIC DV T, AT R AIER S 7ok R,
ek 1R A, TFARIBIRBEAIK ), [—#% ZHBEEIK ), (5T AL F - B 97, Tav
U— ) T80 KO TARRIK (REIRIK) | @ 6 MBS, GFF 13 e S,

* 8 AHAEROPEHEE [ke-COxt-clinker]

1990 [ 1991 | 1992 | 1993 | 1994 | 1995 | 1996 [ 1997 | 1998 | 1999
ZEHTHIT | 0.498] 0.498] 0.498| 0.498) 0.498 0.498| 0.498] 0.498| 0.498| 0.498
W% | 0497] 0497 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
ZEWH | 0.495] 0.498] 0.499[ 0.500] 0.501] 0.502 0.503] 0.502| 0.503
% | 0495 0.497| 0.498] 0.499] 0.500[ 0.501] 0.501] 0.501 0.502
(i) LTt 2 v MpRRIET — 7 2 BEICBUE,

AT PEEARERDOFRE I LT 2 BRI S IR RS 7 Ff

EHE - PRI ORE I LT 2 FEIE E FRHE)S 13 Ff

3) EEIE
WIHAEY B s B s ) A iEEh R & FEE (BYTOIEENE & R ).

(3) 2015 FiIRHEA VAV MY IZB T REEAE

1) BEH - RIREFEER
HIHES B EE ISR T 2 FE L Fk GRITOREA L R ).

2) BEHRER

T A MUELISNCORIKA DI E S COr FRHEIC DV TIE, CaCOs & U MgCOs HIkD
CO HEHHEZFHTE L TWAN, A Y MUENDS O CO, BEHEOHEEIZEB W TIE CaCO; H3kD
COHEHHBDHRZRR L LT, T2 T, ModetRE 0BAMEZX 5720, AV M2 &
DRI Z 2T T2 7 U o R OBEFE R O MgO & A #7 — # % F512,CaCO; Hi2k CO,
PEHIFRER & AR ORRE HFIEIZ LV . MgCO; H2kD CO, PRI Z Hi7-1cFH L, CaCOs KN
MgCOs Dl 5 IZH KT 5 CO, BEHIERE~ & ST M Tz (BUTORETIE & [ .

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

1990 | 1991 | 1992 | 1993 | 1994 | 1995 [ 1996 | 1997 | 1998 | 1999
ZEHEET [ 0.497] 0.497) 0.497 0.497| 0.497| 0.497| 0.497| 0.497| 0.497| 0.497
ZE5 % | 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
ZEWRI | 0495 0.497] 0.498] 0.499| 0.500| 0.501] 0.501 0.501] 0.502| 0.503
A F % | 0.505] 0.508] 0.508 0.510{ 0.511] 0.512| 0.513] 0.512| 0.513] 0.514

2010 | 2011 | 2012
ZEHET | 0.503] 0.500] 0.502
% | 0.514] 0.511] 0.514

ZEHHT : CaCOs3 HIR D CO2 HEHIEREL



ZEF#% + CaCOs F Y MgCOs H3E D CO» HEHR %K

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



