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CaO, + CO,, = CaCO

® 2(e) s AH=179.8kJ/mole (1)

CaCO,,~ CaO,, + CO,, AH=-179.8kJ/mole  (2)
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for the development of

HECLOT-High Efficiency Calcium
Looping Technology

Selected by R&D Magazine as One of the 100 Most
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The Hsin-Chen Shan quarry terrain is very steep rising from SL120m to
SL740m within only 1000m horizontal distance. In accordance Lo this unique
topography, A.C.C. introduced a rapid shalt transporting system Irom Japan
in 1978, the first quarry to utilize this type of shaft system in Taiwan mining
history. With this successful experience, the quarry constructed the second
300m depth vertical shaft to match cement plant expansion project in 1988,

Crushed limestone is directly dumped into the vertical shaft, to eliminate
the need of almost 5 kilometres of hauling by trucks. In addition to the
transportation saving, the shalt system also has the advantage of reducing
the dust pollution from truck fleets and preserving the original landscape
amenity.

This system reduces the area of exposed benches markedly. The upper
excavated out benches (the final berms) are replanted with trees immediately
after mining. The combination ol an underground and sealed conveying
system reduces dust and noise over the length of 1.3 km conveying syslem
from quarry to cement plant.

Evidence of recolonisation of several species including cobra and other
snakes, boars and monkeys back to the once quarried area, illustrates the
success of this reclamation method.

The quarry has mined out 130 million tonnes of limestone since 1974, After
mining to the pit bottom, i.e., 120mSL, there will be a 30-40 hectares open
ground for public use. Some visilors have expressed the view that the
reclaimed final benches are even better looking than the original land surface.

The reclaimed benches in 1998
(Photo by ACC)

The mined-out benches before
reclamation in 1988 (Photo by ACC)

Figure 5.28 - Comparison of benches ten years apart

* conlributed by: Lawrence Hu, ACC
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&+ (PC) » HHE A 50% KARHIK RN B EEHT
JBR 58 B HG IRANFR 10 A - — i s B iR i 1 e
AR R - SRS TR R B BRI - R ARy 28 K
IRF » PR e 2 i AR SRR DRI » R s e (o
RIRMRL RS 18 » (HPURRGR AR 210 kgf/em? 5 T LA
Groupl J& Group2 J2 i i #5 e g T4 e 22 ik AR R 2R
RURDEHF (AK-150% &2 JF A& + 50% KRR ) » HAREE
TR » R KRR AE - v DHERS S8 & =R
e 2EhE - SCRARBIEE AT BEH 50% Y& il AR IR
W - g L2 AR AR R R R R R e 1 -

BLAbh » A 7 R TR B PR TR
FTREMEES - HRELCEEREN » &R
YIRS o o AR S P S A BN A B
3K o ARHTELL AC BRE el 22 hk Bl AK s e i 22 14
FoRRDEL - 2L Groupl ~ Group2 EE5NE R IR IEKT[E LD
BIELARE G 1R - SR BRI H R SRR R - R 6E
T AR E N, - e LA =R 3 R

TRV ARG - SRR 11 R - AR R
0 BEE SRR AR R R MRS H L B - IR EE I
HER S BRI IR SR R R B R - AR R
IR R IRTIRDE 75% R - HESRE I EAREN: - Aot
Frfot FH iz 3 S i 2 e AL 3t i o 15 S A s F 7R R 22
HEERFLUREE 180°C KARTRRETT 10 kg/em? IYZRISZEE
(LR - RARIEEERRIER B 214°C K&
VRETT 21 kg/em? WYZRIRES - SETEIRIEZ E(LREE - ¥
R ZE AL ERBER 2 BOR - R EFEZ
ZafE L GIE R S - HLAh - HEESRS R » |
RORH S » A DA M o M e 22 il e T - B 1
k. B -

+=A
A &M

T Bl Y PR ] v AR 2 YR 4 v A i B L ok 5 i
i+ AEREURE RIS SR AR R BRI 2R
KRR A 402 0.5 (CNS 15311) » EBRRZE
SEA LR BRI B S A AR i L R

LEERIEESRLY CLSM » HTREMEE/E
TREFEK » 7B BRI AR S B B P A B[S CLSM 3%
e BURE ARG - o] DURES E I * CLSM
1111 325 B e TR P R B 2 B 52 BRI CLSM BE AR E
PEERS -

ZEA bR R IR A O e 22 i A BT E R S

%9 PCHEk (kg/m®)

E L w/b Sand Coarse Fly ash Cement Water SP

AK-I 0.42 909.8 922.8 102.4 384.8 221.5 5.8

AK-IT 0.51 873.3 1087.2 52.1 356.8 220.5 4.9

AC-1 0.47 1041.9 699.7 117.3 341.7 230.6 5.5

AC-II 0.53 1100.9 746.5 65.7 342.2 225.5 4.9
i3t ¢ AC-1 & AK-1 0 3l & kA B M e g £ ok (AC) A MEse s Ee& (AK) 5 -1 & -1 2 3 & w4k
B Group 1 A Group 2 &R &b & %t 4t

k10 R/R#s PC iR LRMARRAE (R4 kgflom?)

Groupl E /R #
R (R)
v 14 2
AR 3 7 8
RREY G ¥ B 112.1 199.0 242.3 265.8
AC-T (50% RJRFE + 50% R AR ITE ) 128.4 165.22 190.9 211.5
AK-T (50% RR# + 50% K KRTE) 141.0 228.6 263.6 285.1
Group?2 & /77
Rl ()
s 3 14 28
AR 7
AC-TI (50% TR + 50% R KT ) 127.6 168.9 190.2 223.0
AK-IT (50% R + 50% KRR ) 141.4 233.8 285.6 311.8
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10.
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14.

15.

16.

17.

18.
19.

T Sl P 538 5 5 o A et B R AR R LR EL ORI 175 8 (heep://

www.slg.jp/e/index.htm)(2018) °

6. TEERGIE RS (https:/www.circular-taiwan.org/) °
R - MOPA  FEAEER - FEIKRE - SR - A IR RS R

BFIACTE AT - A TR RER R AR AH] » 2001 -

- oRIENE - T RS O S B TR S BRI L RO T 2B

193-221 H (1996) °

- BRSEEE ~ BROZ - TSI RS s 2 UL BRI s T

SEFSRIE 0 58 93 1 0 27-51 E » Jan. 2005 ©

SRIEAE ~ ZIEH ~ FAMESE - SvELe MBS MR IR Fe iR
(1] » RYBSEEEES - 2007, 26(5): 980-984.

FLEEE > TESIFEILA 7 7Ok E ZF ORI 0 BEEY)T
LEHCEE > Vol. 1, No. 1 (1990) »

TLAFRK » B IV R S5 [ s B S R R e P AU et - P AR o A
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Sakuraya, T., " H AR E 132 = v BLEME R IR 0 1B R
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B IRERIF 3 T BRI FHEE R AAEE -

P o S 2 R S 12 99 4FE 6 H 1 HBHEAZE 101
2 H 29 H - 5 138 B 4,390 f - DUEE B E
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TRy 24 5 3,933 W - R 16 H 3,627 WHE Ry H
F - HoAth s ROk SHEREG R e TOB RS - FITEEM
R 1 e i S A R AR | FIFR 2 R o

BB

MEETE

1. WS Ro/R ARG - BT ERIRPREERI 50 SRR b
PR

2. R AR - S0k 10 cmo BLEDNA - 32
BRITERDEE G - IR AT E R ZEREE - f
S DR A

3. REE TR MORIE G R RIK - R RIRITEE 27k
BE AR UK BKYE 5 R R A R /K R
Ao T BT R A Rk o BRI » BB e e SR
o AL > REETE RS T IH B R i
HEH o

4. TR EALA IR A T S - DIRRE
TAEE 5 MELLHE T vy - PRERT SRR £
SRS - iR LR SRR L T

5. 30~ REET i S AR E T IR AN 3 - B 4 P
o Hirh A FROREIENE O SRR E IR AR R L
TIH -

B BTEEIE N BRI i - W R PR
30 m (OB AR 4627 & - 53 R e (U S

FSEE Y P eSS X

CAREE ErEL] -

AM 3% Gon) | B () | % Gon) | 84 (m) HE L
99.06 150,891 65,605 150,891 65,605 A2 6/1 BRl45 38 2%
99.07 71,433 31,058 222,324 96,663 A2

99.08 99,857 43,416 322,180 140,078 B2

99.09 86,338 37,538 408,519 177,617 B2

99.10 70,814 30,789 479,333 208,405 B2

99.11 70,118 30,486 549,451 238,892 B2

99.12 83,013 36,093 632,464 274,984 Bl

100.01 72,846 31,672 705,310 306,656 B1

100.02 55,632 24,188 760,941 330,844 Bl

100.03 78,629 34,187 839,571 365,031 Bl & Al

100.04 65,333 28,406 904,903 393,436 Al

100.05 52,053 22,632 956,956 416,068 Al

100.06 75,937 33,016 1,032,893 449,084 Al

100.07 79.737 34,668 1,112,630 483,752 Al
100.08 65,719 28,573 1,178,349 512,326 B2
100.09 56,961 24,766 1,235,310 537,091 B2
100.10 5,385 2,341 1,240,695 539,433 B2

100.11 90,128 39,186 1,330,823 578,619 B2
101.01 6,307 2,742 1,337,130 581,361 B2
101.02 42,352 18,414 1,384,390 601,909 A2
®2 SEAEEHTHRT R
AT TEC L, -

P 53 ton | BR () | 5% Gon) | B8 ) | B i
99.10 60,008 37,505 60,008 37,505 A2 10/11 Bi4434
99.11 50,900 31,812 110,908 69,317 A2

99.12 35,656 22,285 146,564 91,603 Al
100.01 7,533 4,708 154,097 96,311 Al
100.02 3,375 2,109 157,473 98,420 Al
100.03 6,155 3,847 163,627 102,267 Al
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2 ESVEES - A SRR R T R B
Tl HARESTEE RS R 4 BE O E
nEEHIRATR - R E T E AL (SGS)
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