J. of Korean Inst. of Resources Recycling
Vol. 18, No. 3, 2009, 3-10

> EL<
BETORE Rkl St BRIEDS A Co, B

TRER - IS
ST AR

The Solidification of CO, by Using Waste Cement
and Inorganic Waste By-Products’

*Ji-Whan Ahn and Kwang-Suk Yoo

Korea Instiute of Geosicence and Mineal Resource

2 o

4 A7IES o188 €O, THSH A7 ATIAE AUE B 5 T TR R F9 Cad EE MO
g3} AL FHE COS HEAA BaE PSR TYANA t7] 39 COE WAL ARATLE Gl £
oAl A1) B W EAA BAEE COL U] WES AALI BA0) A AES) FE s 98 Co, R
aTe) Fh9 A& TR Aels, o8 Bl FY €O, A% B BE /1&2 AN Bok

FH0| : €O, A-2dE), TV A E, dEadE, v9st

Abstract

This paper will introduce the study which is the solidification and reduction of CO,, green house gas, by using inorganic indus-
trial wastes such like waste cement, steel making slag, incineration ash and so on. These inorganic wastes contain a large quantity
of CaO content in common, which is easily reacted with CaO resulting in formation of CaCOs. It will be suggested in this study
that the necessary of the reduction and solidification of CO, gas with using industrial inorganic wastes is for building the Korea
carbon storage model in this study.
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Fig. 1. CO, storage capacity and security of carbon capture
and storage methods.
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Table 1. Gibbs' Energy of Carbon Formation

Gibbs' energy of formation
AG®298 (KJ/mol)

Methane CH, -51
CcO -137
Methanol CH,OH -165
Ethanol C,H50H -168
CO, -394
Dimethly carbonate -492
MgCO;, -1012
CaCOs -1129

* 231 58 KS. Lackner, Science. 2003
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@ Tricalium aluminteA 32 (3Ca0-ALOy) : 1% H.
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33Ca0-ALO;+6H20 —
3Ca0-AL 05 6H,0 (A G,gg=-18.67)
33Ca0-AL0;3+3Ca0-SO;+32H,0—~
3Ca0-A1L,05-3CaS0,32H,0 (A Gg=-12.32 kcal/mol)
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@ Ferrite] HE (4Ca0-ALOLFe,0y) : 15 BE
EWEAWE (Ordinary Portland Cement) 74 3E&
M 8-9%F AL U= FEo, B3] F3hule
< 53 Hydrogamet?} 2377} S48 724$- EttringiteS
FIkEE ARG

4Ca0-ALO, Fe,Ost+ 11H,0 —

3Ca0-AlLO; 6H,0+Fe,04-3H,0+Ca(OH),

(£Grpgg=-8.72 keal/mol)

4Ca0-ALO; Fe,05+3Ca0-S05+32H,0 —
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@ Alitedl & (3Ca0Si0)FF CO, ¥+ -
3Ca0-Si0,+3C0, — 3CaCO5+3Si0, (gel)

@ Belite”] FE (2Ca08i02)3 CO, ¥HS-
2Ca0-Si0,+2C0, — 2CaCO5+28i0, (gel)

@ Tricalium aluminte#] #& (3Ca0-Al203)% CO,

Hhe-

3Ca0-AL03+3C0O,+3H20 — 3CaCO;+2A1(OH); (gel)

4Ca0-ALO; Fe,0,+3C0O#3H,0 —
4CaCO;+2Al(or Fe,05)(OH);(gel)

S8 HEZ38E AME vEde) 4 AR = 4
3= COyl RS, COS o R 73lEE
AL Ve St

O ZsAACEA 3= CO, 183} v
xCa0-ySiOxzH,04xCO, — xCaCOx+ySiO,+zH,0

@ s Co, 148 vks
nCa(OH),+nCO, — nCaCO;+nH,0

(3 Hydrogarnet®?] CO, 43} ¥H¢-
3Ca0-ALO;6H,04+3C0, — 3CaCO5+2AI0H); (gel)

@ Ettringite®] CO, 283} v-3
3Ca0-Al05-3CaS0,-32H,0+6C0O, —
6CaCO5+3S0,+3A1(0H); (gel)
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Fig. 3. Variables influencing carbonation process.
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