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ABSTRACT

Silicate mineral serpentine with magnesium and calcium was selected as a mineral carbonation
mediators for carbon dioxide storage. Serpentine has various metallic elements as an oxides form of
magnesium, iron, calcium, aluminium etc. Magnesium and calcium could be carbonation salt preferentially
than other metal component within serpentine. Systemic thermochemical treatment for serpentine could
change physicochemical properties like a surface area and pore dimensions. Due to the rapid chemical
reaction rate depended on dimensional values, carbonation formation could determined by surface property
change of thermochemical treated serpentine.
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Table 1 Contents of oxides and volatile substance for
serpentine ore

Oxides Contents / %

Silicon oxide / SiO, 40.10
Magnesium oxide / MgO 32.13

Iron oxide / Fe;03 9.52

Calcium oxide / CaO 3.61
Aluminium oxide / ALOs3 1.90
Volatile substance / HO 12.74
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Fig. 1 SEM images of as-milled(a) and as-calcined(b)
serpentine powders
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Table 2 BET surface area and pore dimensions of as-milled
and as-calcined serpentine powders

as-milled as-calcined
BET surface area(m/g) 12.1879 2.0684
pore volume(cc/g) 0.0229 0.0061
pore diameter(lim) 0.7542 1.1820

[y~

[y

Ql
=

2y

2 AU RIES =28 M8z 3% 20074 93

A
T



A
B2 otgtetas} H&Ese AREAM Y wg WA
o] Z2sta B oR MAEE &5} »8d
Ao R AZdnt g3t Ao g F9H Aa
e AHEY 274 Jldl 238 -OHY17F 71319 &
&89 43 Filo] dojuwM wHe 7)E
Ago] Frtsta 71 AH e v} o]Fo)H A
o2 Aztdct
azlslAa] AT AJEA o= HRE 3y AR

o A wE A= B3 A8 sty
oA e AREA BT 7 2RdlA dsteha A
4 2% XRD S482%E Fig. 69 Heksith
assAe 34 % Uehts AENe PAHsE
Agel J1s ¥ visLy 198 AU
Yojupe e AEA ARTE Wk A ol
FE BAAE 722 AEHAY GBS
1] 2SS FT-IR XPSE o) 63 4
Bl Ao} w7k 2 -OH7| 9] AAT} F
1 A= 600CE 7R 3k 24T
Eié}ﬂl Yehgeh vl AR 2
A 9 4‘637(40] 11\:}/\}2474]( pr e
®) BES T2E L‘rEhHE Ao o] 2 vl
A AHEA EEe e E 600C7HA d3tskA
2] HAM e 2ATx Wt gle 9 XRD
vehia ok EsistAe] Aot
TGA SAA vephd ddzta-o 2ot vlus}
W 600T o]F dslstxz] 2roA dAT AF
27} AAEH B R o] L&A dslstA e & A
A ATz MEE Y] g AR 9
=HTE 800C o] Y] koA datskAle] & A
=4 229 XRD HHES 600Te =74 4
3HetAE] @ AHEA 2259 XRD HH T Aol
o 23S eI itk AREA e d3tetA g
An= ‘)rE}‘/]r“ HEL 600T o] F thri
Lol 7IstE o] AREA x| WErh AF
i o]F AR F4 YdAE 79 &9 Filo

Al Wgds Hge Adn dsEoz

ok

o
= rzi‘E

o,
|
2

© o
R
X, ok
~
-IR

S A N = A
i)
N

e H

P

_1

A |
HPF 2Ao) o FolE FRE TR o F
A A7} ol Foizl Holth

mAE AFEA Y X sdAEAA BEREA

Trans. of the Korean Hydrogen and New Energy Society{2007.9), Vol. 18, No. 3

Dl
ax
I

WHOG"C

8007TC

i
=
2 T O —— 600T
a
T R b 400T
s b ~ 200C
J AL o Untreated

10 20 30 40 50 60 70
2 & /degree

Fig. 6 XRD patterns of serpentine powders and heat treated
serpentine powders

T B2 80 1000CAA dstekAe g A
Ao XA AN dea o, o
2Ry d3sAe A Fol dojue
-OH717} 718t= & dshsh wAdF v ¢
AHEA o] AR LzER 1 a l ks AH‘E—*JO]
FAE Ao g Hodth Y4 AHEA o] E3EkA
AN A FH) T2 —}Fl"i: 3y B4
9 713 2 e
HFANEN AR RE
OIQ‘rHE} o]F AREA FAHHEE T &
A &3 5 35 B3 A
o Aujge] dojt Aojrt HLA
Foll Auids JREAES 7} Ak Z27) ¢
ol thAHmulti phase)?] E-3}
AVsE WAIALEAl 0 2 WglE Aot}

ol

(o3

L2 E

QALY S TF RN EWA W} @
sl e 2AE Fohol FAA BB B
@ #2a 424 Fs4e Bho



DlatStEtA B S 28 serpentine? €22 S2IsIsE EMH

of Yeha v} melA AREAle] 2

-

21 Ed

1) Jepma C, Munasinghe M, “Climate Change
Policy”, New York, NY, Cambridge University
Press; 1998, p. 331.

2) Bajura R. A, “The role of carbon dioxide
sequestration in the long term energy future”, Fifth
International Greenhouse Gas Technologies
Conference, Cairns, Australia, Collingwood, VIC,
AU, CSIRO Publishing, 2001, p. 52-58.

3) R. Pierce,
technologies, an overview of the CO; capture,
storage and future activitiecs of the I[EA
Greenhouse Gas R&D programme”, Energy

"Greenhouse gas mitigation

Conversion and Management, Vol. 37, 1996, p.
665.

4) P. Freund and W. Ormerod, "Progress toward
storage of carbon dioxide Energy Conversion
and Management”, Vol. 38, 1997, p. S199-4.

5) M. Peter, "Impacts on the marine environment
from direct and indirect ocean storage of CO;
Waste Management", Vol. 17, 1998, p. 323.

6) K. Cole, P. Freund and W. G. Ormerod,
"Predicting future variability of dissolved

308 #2

tol

| ol

inorganic carbon in the ocean Fuel and
Energy"”, Vol. 37, 1996, p. 145.

7) M. Holtz, P. Nance and R. Finley, "Reduction
of greenhouse gas emissions through CO, ECR
in Texas", Environ Geosci, 2001, p. 99.

8) H. Koide and K. Yamazaki. "Subsurface CO,
disposal with enhanced gas recovery and
biochemical carbon recycling”, Environ Geosci,
2001, p. 24.

9) K. Lackner, D. Butt and C. Wendt, "Progress
on binding CO, in mineral substrates", Energy
Convers Manage, Vol. 38, 1997, p. 259.

10) K. Lackner, C. Wendt, D. Butt, E. Joyce and
D. Sharp, "Carbon
carbonate minerals", Energy, Vol. 20, 1995, p.
1153.

1) #HA%d, &g, oA, “BAdFE3}
g o] Ao v AATA E3TA
AP, dmrs @ AdUAEE =&
Vol. 17, No. 1, 2006, p.109-116.

12) 9, #<5d, 23, oA, “Mineral
Carbonation Y88 84 Ao gk A
77, Fmrs ® AUA|erE] =&, Vol
16, No.3, 2005, p. 277-283.

13) R. Schulze, M. Hill, R. Field, P. Papin, R.

Hanrahan and D. Byler, "Characterization of

dioxide disposal in

" oo

o

-

carbonated serpentine using XPS and TEM",
Energy Conversion and Management, Vol. 45,
2004, p. 3169.

14) J. Moulder, W. Stickle, P. Sobol and K.
Bomben. Handbook of X-ray photoelectron
spectroscopy, Eden Prairie Minnesota, Perkin,
Elmer, 1992.

15) 385, A3, AL, “AHEA 9] o]
e A1), AHEA Y] gEE Rl 2§
Hlal FEr, vhEalsbs]«|, Vol. 8, 1964, pp.
5-8.

16) A, “AHEA e EAF &8, ==
3+3] 7], Vol. 15, No. 2, 2002, pp. 48-54.

2 & AUURIES =28 H182 H3Z 20074 93



