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R ED R~ 72> 7 5 (MgCOs3) 23, R~ A MMIiX CaCOs LT MgCO; 73, [KEET RV o A
IZIE NaxCOs N EENTWDH T2, I T ARGERFIZIE CaCOs - MgCOs + Na,COs Hi2k D CO, 23k
End (FRZH),
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2. B - RIREEESIE

2.1 HH - RIRERER

7 AEROAIRA « K~ A b V—HFK - ZOMOMERBERENER & (KA - Re
~A MIFEE) (2, WAEMA OREREE &S 720 OPHAZ R C T CoO it EZ2HEL T
W5, ZOMORERIEEIFEEE L TiX, BaCOs, KCOs, SrCOs K MKEE U F U 4 (Li,CO3) %
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FIRA DAL S CO HERREUL, (b FRISRUTIIT D CO, & CaCOs; D4y F- I, AIKA
WHEY HES Ca0 DEIS (55.4% : THIRA DO (RIKAHZENE) | (ORENZEIS (548~
56.0%) OHfE) 2 DRI CaCOs DEFFREZFUIfEL ., CO2 & MgCO; Doy T-&IIZ, AKX
AMLED HED Mgo OEIG (0.5% : KA DFE ([REn=EE 10.0~1.0%) @EPF'EWE) N
5RO MgCOs DEFFAEF Ul BNz THRINT 5,



CaCO; — Ca0O + CO:
MgCO; — MgO + CO:

c ARAPLID K2 Ca0 OEIG : 55.4%
(54.8~56.0%DHEMHE : KA DFE])
cAIRADHEY HE D MgO OEIE : 0.5%
(0.0~1.0% FHE : A KA DFE])
- CaCO; (KA DERSY) D4y : 100.0869°
- MgCO; D5y 15 : 84.3139°
« CaO D4y & : 56.07742
* MgO D531 : 40.3044°
« COy D45 : 44.0095°
cCaCO; DEHF = [IRANLEID HE 2 CaO OEIG x CaCO; D4y 1 #/CaO D5y 1
= 55.4% x 100.0869/56.0774 =98.88%
*MgCO; DEAFHR = AKANLGLEIY HE D MgO OFE|E x MgCO; D4y~ H/MgO D4y &
= 0.5% x 84.3139/40.3044 =1.05%

O HEtHifRE = CO, D431 HE/CaCOs D4y -1 x CaCO; DE A F
+ CO, Doy E/MgCO; Doy x MgCO; D& AR
= 44.0095/100.0869 x 0.9888 + 44.0095/84.3139 x 0.0105
= 0.4348 + 0.0055 = 0.4402 [t-COu/t]
= 440 [kg-CO/t]
(i)

a. ITUPAC “Atomic Weights of the Elements 1999”
(http://www.chem.qmul.ac.uk/iupac/AtWt/AtWt99.html)

Re~<A OB D COPEHRENIT. (bFFUSRUTIIT D COy & CaCOs Doy F-EHIZ R
~A FDBED HED CaO OEIA (34.5% : 33.1~35.85%DHMME, HIKAHENS THIRAaD
G50 MMBHRDIZ CaCOs DEFREF UL, COx & MgCO; DAy FEEIC Ka~ A 2 BEY
2 MgO OFIG (18.3% : 17.2~19.5% D FRE, [HIKADEE]) 76RO T7- MgCOs DE AR
e Uiz Iz iR 2 RE 4 5,

CaCO; — Ca0 + CO;
MgCO; — MgO + CO:

s Fe<A F2bEY HE D CaO DEIE @ 34.5%
(33.1~35.85%D FEME : HKADEE])

s ke~ R BEY HED MgO OEIA : 18.3%
(17.2~19.5%D HF[E : THIKA DFE))

+ CaCO; (FRm~A FOERS) D4y1& : 100.0869

*MgCO; (Ru~A hOERKS) Oiy15 : 84.3142

+ CaO D5y f- & : 56.0774

* MgO D4y 15 : 40.3044

+ COL Doy 1B : 44.0098

cCaCO; DEHHE = Fu~vA MWL EY HED Ca0 OFEIA x CaCO; D4y 1§/CaO D4y 15
= 34.5% x 100.0869/56.0774
= 61.53%
cMgCO; DEFR = Fu~vA b LEY HED Mgo OEIA
x MgCO; D471 8/MgO Dy &
= 18.3% x 84.3142/40.3044
= 38.39%




O HEHREL = CO, D4 FHE/CaCO; D4y FH x CaCOs DEFH R
+ CO, DAY FE/MgCO; D4y x MgCO; D& A =K
= 44.0098/100.0869 x 0.6153 + 44.0098/84.3142 x 0.3839
= 0.2706 + 0.2004
= 0.4709 [t-COt]
= 471 [kg-COxt]
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EPES « A, &4 OPEHREBEREHFIETLLTO LR,

[EpE Y — & K]

EINREE Y — X IKPE RS =V — PG (EINA 2t EE)) X COy 20 F &/ NaxCOs 53 F &
= 0.995 X 44.01/105.99

= 0.413 [t-CO»/t-NayCOs]

[#A Y — K]
N Y — ZIRIZHOWTEARMEZ RO 2 72D D+-53 22 IFHRA G AL TRz 8, 2006 4 IPCC
A RTA 2 (vol.3p.2.7) WT/RENDT 74V ME (0415 [t-COx/t-NaCOs]) ZHW\ 5

IR —fks R (B 5 Y —F KA, Y —FRENEEHMRIIER 1 0LBY, &
7z, LREOEPES - AMOPHRER AR 1 OY —FIKigAR, ¥ —F IKIENEREH PRI LD
JNE LI RHR O ITR 2 DL BV,

£ 1 Y—FRKEmAR, V—FRENEELE [Tt

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 [ 1998 | 1999
DIV 303 302 277 305 326 318 339 410 344 343
a&ﬁ.lﬁlfﬂﬂj{n = L,L111] 1,093] 1,048] 1,038 1,027 999 874 774 726 718

2000 [ 2001 | 2002 | 2003 [ 2004 | 2005 | 2006 | 2007 [ 2008 | 2009

Y — XKl A\ 2 425 494  477|  460| 451 422 383 391| 347| 322
Y — X IR E N E PE Hifer 2 628| 470 437| 438 445| 443] 441| 431| 404 360
2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Y — XKl A\ 2 356| 347 304| 288 330] 390| 396 361| 399 366
Y — X TR E N EE T 2 348 349 330 321 303 227/ 226/ 233] 232 222
2020 | 2021 | 2022
— AR A 249 254 248

V) — X PR [E N [E] PE H fef 2 244 260 263
(Hh) R — kR (R PEEM2ERT)




* 2 PRI OHER [t-COx/t-NayCOs]

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
HEHIEREL 0.413| 0.413| 0.413| 0.413| 0.413| 0.413| 0.414| 0.414| 0.414| 0.414
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
HEHIEREL 0.414| 0.414| 0.414| 0.414| 0.414| 0.414| 0.414| 0.414| 0.414| 0.414
2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
HEH R 0.414| 0.414| 0.414| 0.414| 0.414| 0.414| 0.414| 0.414| 0.414| 0.414
2020 | 2021 | 2022
HEHAR 0.414| 0.414| 0.414
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IREEY F T A

IRERY F 0 LDLFE73.9.CO, DY 44 L0,
44/73.9 = 0.60 t-COx/t ZEHT 5,
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(Hiai

#£ 5 IFEE (W7 AMEHROAKE - Ra~vA k- VY —XIKHEE) O#E
fAIRA
1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
AR AW & (R E ) Tt 69 64 59 54 51 43 36 34 25 26
KoGAaE % 3.4%| 3.3%| 3.2%| 3.3%| 3.2%| 3.3%| 3.2%| 3.2%| 3.2%| 3.1%
AIRATHE & (A Tt 66 62 57 53 49 42 35 33 24 25
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
AIRAEE E(REE) Tt 27 30 25 33 35 32 30 25 17 12
DEAE % 1% 3.0%| 3.1%]| 3.1%| 3.1%| 3.0%| 3.1%| 3.2%| 3.2%| 3.3%
o PR A e e (W T ) Tt 26 29 24 32 34 31 29 25 16 12
2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
AR AEE & () Tt 17 17 21 24 23 24 22 24 26 20
KoGaEE % 3.3%| 3.3%| 3.2%| 3.1%| 3.2%| 3.3%| 3.2%| 3.2%| 3.3%| 3.1%
AR AEE B (L EE) Tt 17 16 20 23 23 23 22 24 25 20
2020 | 2021 | 2022
AR AW & (R E ) Tt 12 13 9
KA % 3.3%| 3.4%| 3.5%
AR R e (W L) Tt 2] 13 9
Fe~=Ah
1990 | 1991 [ 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Fe~<AMNEEE(EERE) Tt 273 270| 259| 258 257| 258| 261| 250| 214| 218
Ky EAE % 3.4%| 3.3%| 3.2%| 3.3%| 3.2%| 3.3%| 3.2%| 3.2%| 3.2%| 3.1%
b o~ A NE R R (W ) Tt 264 261| 250| 249 249| 250| 253] 242| 207| 212
2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Fe~ A MEH & (R E &) Tt 209 204| 204 240 245| 228 224 212 187]| 171
KB E % 3.1%| 3.0%| 3.1%| 3.1%| 3.1%| 3.0%| 3.1%| 3.2%| 3.2%| 3.3%
% o~ A N (R ) Tt 203 198| 198| 232 237| 221| 217] 206| 181| 166
2010 | 2011 | 2012 [ 2013 | 2014 | 2015 | 2016 | 2017 [ 2018 | 2019
Fe~AMNEEE(EERE) Tt 190] 189| 200| 210] 208| 209| 205| 211| 214| 198
DEAE % 3.3%| 3.3%| 3.2%| 3.1%| 3.2%| 3.3%| 3.2%| 3.2%| 3.3%| 3.1%
N~ A MNEH & (G ER) Tt 184 183 194| 203| 201 202 199| 204| 207| 192
2020 | 2021 | 2022
Fe~<AMNEEE(EERE) Tt 171 175 157
NEAE % 3.3%| 3.4%| 3.5%
Fe~vA/MNEEE(WMER) Tt 166 169| 152
Y —HJR
1990 | 1991 | 1992 | 1993 [ 1994 | 1995 | 1996 | 1997 | 1998 | 1999
VAR B (KA D) Tt 338 | 332 323| 314 310| 302 303 290 246[ 250
NazCOz/CaCOz SR - 1.06| 1.06| 1.06| 1.06| 1.06| 1.06| 1.06| 1.06| 1.06| 1.06
IR B B () —Z R Tt 358 | 352| 342 332 328| 320 321 307| 260| 264
2000 [ 2001 | 2002 | 2003 [ 2004 | 2005 | 2006 | 2007 | 2008 | 2009
— X PRI B (AR AR Tt 243 | 235| 226 268 279| 264| 257| 239| 200[ 177
Na,CO3/CaCO35y - F bt - 1.06 | 1.06| 1.06| 1.06| 1.06| 1.06| 1.06| 1.06| 1.06| 1.06
V=R () —F R Tt 257 249| 240| 283| 296| 279| 272| 253| 211| 187
2010 [ 2011 | 2012 | 2013 [ 2014 | 2015 | 2016 [ 2017 | 2018 | 2019
PIRGE- ¢ G D) Tt 204 203 | 220 235| 231 233| 227 236| 241| 217
NazC03/CaCO3 > ¥t - 1.06| 1.06| 1.06| 1.06| 1.06| 1.06| 1.06| 1.06| 1.06| 1.06
Y —HIR I E & () — X IR Tt 217 215| 232| 249 245| 247| 241| 250| 255| 230
2020 [ 2021 | 2022
Y —HIK S E (AR A iE) Tt 177 181] 157
NazCO;/CaCOs > ¥t - 1.06 | 1.06| 1.06
IR B () —Z PR Tt 187 192| 166
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JEFT)
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ARAHE R (RER) - KOEARLIECHL,

JRIHE B (AR AHE) - NaxCos/CaCOs 7y Bt & £E1Z
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HEEZMEA L7, 1998~2001 FEX, HEWER~7T V77 81—
(AMRIR T A - &R IL &) | ICRRE O F 7 2 iRIN&E (FEE)
Ze T AMEIC K D HERE 21T 9, 1990~1997 4E5 1%, [22% - M #EET
R (BOEPEER) | ICBI DA T A AEFERIC X DMFIC X v #3
Do




3. EEAZDRKRINERE - HERE

# 7 WIHESEREE (2006 (FHEL) LI O R E HIESE OUGET R
2011 4R | 2015 SRR 2017 4EHEH \ 2019 4EHH]
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oAy ma | AR SRSy s ey
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WA 24 H T . o | Ricm e 2
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BT 51T B TR S SIRERINCEM | b s . s C
e Fa<A MEE M Lo iE,
BIZEW,

(1) PR ZEREEZEICBITIETEAE
ARPEHIE L, FIHERY B SRS IS W IMN. Le 7 ) — L LTREINTE LT,
A3 FIKA LN Ra~A NOMER] 1285 Y — X AR T AORIEIZES COHEHEE L
THE LT,

1) BEH - RIREFEER
HATORET Ik & FRk,
2) BRHREL
BT ORBGE 715 & [RIER,

3) EBE
PEIHEHEEH (R EESREAE) | MO TR - =3 F —HiEHElR (RRFERE) | ITRShT,
FIKFAK PR~ A SOV —F « T Z[REREEEH L Tz,

#* 8 R (V=& - U7 AR OB [Tt
HIRA

1990 | 1991 | 1992 | 1993 [ 1994 | 1995 | 1996 | 1997 | 1998 [ 1999
1,846 1,799] 1,798 1,763 2,041] 1,946 1,692| 1,741] 1,603 1,628

fein

KA

2000 | 2001 | 2002 | 2003 | 2004
AIRAEE & 1,722) 1,677 1,029] 916] 997

Fe<Ah

1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999
Fe~ A MNEE & 228  213] 207|216 197 197 197 190 148 151

2000 | 2001 | 2002 | 2003 | 2004
FovAhEEE | 177 172]  148] 142|160

(H) EIGERHaEm (BFEEE) . B - =1L X —HEHFER (RFEEY)




(2) 2011 FEREA RV MIICBITREERE

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

2) BrHfR#
FIIEE BEE E ISR T 2 PR & Rtk (BUTOHRRE L [FER) .

3) EEE

T A MGEERISE T I A IKRGESE | KA B RE R BT A A PEHIRM o ZEHE Bk
Ot EIRNZRE T 5720, S HEHRIC R 2IEB & O 2 EKET AT, A1 B A v M
] LSRR OARARIR COr HrHRIZ oW T, [RE) il EER] ORMMBAKSE - Ra~<A
MEBEZFBIEETHZ LT,

FIUTPEWD, [2A3 AIKE RO Fr~A bOEH] OV —2HKH 7 ADRGEIZED CO HEH
BIZOWTH, FEUERHEHR) KO TEWF - =3V F—EHFER) (RSN AKAR T R~
A LDV =% 7 ZAHRFENS, [RE—MilghER] OBEWRT T A, W T A LEHTT
AT T ARG BREETPNC BT D AKA « Rr~vA MEBEESCIEHEOLEE N Thii: (BT
OIEE & FRE ) o

(3) 2015 FIEHEA RV M) IZB T RETEARE

HEITTEOETIIRWD, HT7212 2006 5£ IPCC HA RIA v OhT I —RAy0NmASn-2
ClZEY ., B ERS 2A3 ARANROERe~A FOEH] D 12A3 7 28 & ~EAH
Lo,

1) B - RIREFEER
HIIERY B Eic i) 2 RER & Rk,

2) HRHREL
HIHEY RS EIC T 2 PR & RER,

3) EBNE
2011 4R A 0 R UIZ BT DiEEhE & AR,

(4) 2017 FREA VRV NI IZBITHEERE

T ABGEIARDPEH D 5 B, Y — X IROEEISE S CO P EIZ DWW TR, 12.A40 Z0fth
oy —FIROMH] OfeHEE L TR EL T2, 2016 DA X2 hUFEEICBW
T, W7 AREDIZD O Y — X IROWMEE NS OP AR 7T T —TiH ELET XS #8E 2%
FlZ b, B ERGOEFEITo7z, 2B, BESFEIC OV TEE R0,

2 A1 B Ay M OFHEEEICB T, IPCC HA RI4 2 ECHIREA TR TR TH D2 U v
DHEENRLTAZENLVBEOEBVEEFEL SN TEBY ., BIXEX v Ay MRS 22 U v b AR
FIEEEE T D LIl o T,



1) ¥ - RIREEER

FIRA - Ra~A MEROPEHEICOWTIE, FERY BgE EIcR T 2B EX L [ @7
OEENX LR, Y —FIKBEROPEHEIZ OV T, wm&%m4/«/hﬂDuA4b%
DR TO Y —F KO | 18T 2 FHEX & [Fkk,

2) HEHRE

FIRA « Rua~A OIS BEHREIC W T, WIEIERS BEEICB T 2 BEHIRE &
Rk (BATOHEHREE FER), Y — X IROM IR 2 PEHFREIZ DWW T, 2010 A2 H A >
YU D 12440 ETOMABZTO Y —FIKOEEH ] (23T 2HEHRE L [FER,

3) EF=E
LKA « Ra~A Mz, Y —FRNF-IIEBEIIMZ 57z,

(5) 2019 FREA VRV M) IZBITHEEAZE
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