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High Temperature Thermochemical Treatment and
Characterization of Sepiolite for C0. Storage

WEON-KYUNG CHOI-, TAE-HWAN CHO-'

*Department of Industrial Chemistry, Dankook University,
29 Anseo-dong, Cheonan 330-714, Korea

ABSTRACT

Sepiolite was selected as a mineral carbonation candidate ore for carbon dioxide sequestration.
Carbonation salt formation from alkaline earth metal ingredient needs to dehydroxylation of sepiolite at
high temperature. An evident dehydroxylation was observed over 800°C and the variations of sepiolite
characteristics after high temperature treatment was synthetically evaluated. Remarkable weight loss were
measured after high temperature thermochemical reaction then crystallographic and spectroscopic changes
were analyzed. The resulted alkaline earth metal oxides could explained by dehydroxylation based on
thermochemical reaction.

KEY WORDS : carbon dioxide(©]2F3tgt2),  sepiolite(3l £49), dehydroxylation(&3lo] =2 4] 3},
storage(CO, *|°3), high thermochemical treatment(E 3}3t ] 2])

.M E stetae A AHCAA BEA g1 A&5He
E qriSel 459 B¢dE st 53 X

FHARY Ao FAEY JVAVECONE  ERY BAILS 92 NBFHE 282 AT
HEHCH)H &7 d7] 59 w=7F $43] 57 0 BA AFHEZY 72 Fol:s LAVATA
AL FHIE 7oz whdd Ao ALY 2+43817) wFo] A Tdsel 7|5 WlE o
o) B4 £A3 Gojol wet 1 wMEFS A oy: 7o 99 T RHATY oAsBAL
AR F7keta ok t7] ol Eobd olid 60% o]/l ‘greenhouse effect’ & fst= B2
B2M T3 EAFE T AFY AE 5

TCorresponding author : thcho@dankook.ac.kr wgl eI gong LA~ AL Y3

Trans. of the Korean Hydrogen and New Energy Society (2006.12), Vol. 17, No. 4 425



el
10
oY
P
m
o

F8 o] Hau i} olibstere WAL HY  die3AFel b s ATHeR AZHN
ARE 9% AL, FAANEY AUAFE ARV P B ko) olistea AREFE
A28, 358 AA SoM BAste wiErke 7R SiAAgE s pHAl 9%e T AG
ol AU N, ek, AA7kAE AHEe Aee] AHAE 19T dow, A% ¥ we
24 2449 99& AT HE Fop? T oAt dlee] SR e o
Aol AEAQ 74 Asols BFstm ofd 7] Fol oA BEE Ao oadnh HrtxaA
7 g dEE 7P ARE WAL R AA R HAD AR S oSt AE Aol A%
A FFF] &BxoldE AN ik Y she A o2 IF 4HIVIR Advks =
AEE AHESHE A S oA € e 4 9F AdE AR AVAFAEGR) 2 A
A e vy oy doln kdgd HrIE A FHUFTHEORO) Sink o] WHE ofv] Aais o]
Z 2A 5& deth o AL WP o= Ak 2AE ATIEE st sley Sl
A AAYROE v ojueln 2&H A AF dd FHAG o). A3t
&< A obd 7le AL T AuAdelth. AFE AGAZ RN T2 A8l A= 9
FHolu £ qUAFE 25 TUleks du Astgar) AdeE 29 ¢ ok ol A%
AzBFE DEATPI FEs el WA olitsteka At AP AFe
10000 Gton2= FA4S = Mg A 2ujge e FAHA AP e3sich
6 Gton®l &33}7] Wi ¢e2 ALg7bEd & oldstetag 1Ystehs sety Aol 3t
T AFe 23 glon FaduA, ejem  Hds daR ST CO, A Foll 7P <
& 5 WAl oA AR FPs} Aqiste] iz AA gelH, Fa diAeuvA AR BAE e
SHIE A7)l obd REeH VleE 0 HELR BEE kel A8besta, sed A
Bapx] 28 A7dde ogd APl oj€d FeFom Fool Foo| HA REE FFIO
e a2 o, RAANAAZ LA FR 2 AR Thed Wolth @ad @2 s CO%t
2 ARE AAY UGS ALAHor LLEFTEY TGS DY wEAA 293
A Aoz A% BF0. gAARE diPe]  oE dAF Budoz AdATE Bt
WA7Z|# 5o 928 T AL Aad ggukee AAANA AR 2As =
A AREE I Q7] WEel el COE MlEsted  Bas@dAY dREHN, vtadgdddoly 2
Afeda, AFddst dgARs 5o EAE FENdd FAR IR FEEe 2u v o
dont. 58] FHLA2cA Y olitstaa w) B AAA A Y 'k w2 wie =2 A A
FH: TEF 13 AEE AAL, 7taET FHEZ JAFEEOR WAHE C0F A
B A 3~6% oA, A2 Cox 4 < FRFoith WIARR] HAYEFEHE AT
AAA TASER Aot Gojata, HA R A AEHA FRA A, 53] FAE 4
A REE O MiEAR 3A 7198 FRolth BRF VIEAER Asuiadlg o e AR
oldstets MEAZE AF U ol M, AN, AEA ol Bie] FFHm A
B oldstea ErlE, olstgta A7l S AdY HEo] 2rhEd AAAT R AsHA
£ 59 d7e A Aoz 9 APHn P BS 48] Had olibsteh wikd
ok A7 2 AP £4 3km "ol FES BEE AvSteiordnh o] T AYES
o sigel oldtetaE Fdske AAAY, HF  GTHLE A AvT ¢ A= APES
2ol A fAel oldstaag FUse ATA MLt AL ATt 71§ ol S A4
F, Astet g digFel ojdstgag FYdte & Foln AuEAY BAE s AN Holok

426 smaA Y ANIUXIES =28 H173 M4E 2006E 12E



g Fopolth,
B2 01?-01]1\1 3]

2. Mgwy
olitsteta BAAREE RheYdREA Y 1
2348 E4L AaEy] g8 2 ATAME 3

A (#gIEFA, Sepiolite, MgsSisO15(OH); -6H0)&
ALgstdeh o] #E9 13 B4 Attrition mill
(qstela)s AMEEx, 23 23 Labo,
Planetry PotmillITOH, LA-PO.4)& ©] &3 717
A B or AAEY stk g AEE A
% Sieve shaker(CISA)E ©]&-3t9 -53 ms} 53~
125 me] F 744 Alo|22 BFa}a, L& HA Y
AE R 24 BAo g0 AT Alo]2E MHE
ko] ALgEdth F=Ed SetEel AFEA
(ICPMS) #H| & o|&3te] HFal|xMo & ¢
FFS AP o o] EAdA e Ede #
& ol g3t

ARFEL) T2 AMYTAL 3A £H4F 2
A& 10C/mine <9@A, dALZAAMY 90
min 21131‘474] AAdyzdgAe] A dAz FE
ato] LUt ke Yol Mxel vk 47
g AAsHH 91 Murffle furnacedl Al AA 5

% EAE F AR AFHIE v

)

oft

ste] #rhslgod 10T 2% 7ZHE o2 200-110
0C 3la2% A AAsA g7 F9

o F3E HAs] HalA dAE 1Y A5
AL 120CAA 908 7+ AL A3 T A A3
ot 94 S vk AR Hrke A dAEA 7

== A2 AAEE HEA

Troanmn ~f thoa Warnnm Lhomdrmmnn ~nsd Al

Mmmvr s Om mimte.

A2 AT AH8E AlEE

A2 AFe AALH FZE ZAE] H§
X-ray Diffractometer(Rikaku Co.)& AM&-3}3ith.
A Z71L 40 kV tube voltage®} 30 mA tube
currentl A Cu-Kad(A=1542 A)& A1g3tgich
A AFef AFEY GAENE 248 4
8|4 TGA(TA Instrument, SDT-2960 V3.0F)-&
o] &3lHTh EHZAL TEE 10T/ mnlE
1100C7HA S48t on, FEdd Futse

H| 2

Azkstel vlwsls] $lstq v|@4g 7tAE FY
A @Uth 12 WAHY AF sxrAo] EFgH
hydroxy7|(-OH)¢] AAE FT-IR £371(Bio-

Rad. FTS 135)E o83l E3318 2ALE 519
th A REY ARHAA H AsAEE 2ANEY
84 Mg Kahv=12536 eV, 1 eV=16302x10"
J, 120 W) @3} X5 AHEE X-A B[ 2
3 (X-ray Photoelectron Spectroscopy)s A A
ok

3. Al ¥ UE

& AHE B3 x4 A} ubg 54
& ARS8 mAE SEARTE 200TAA
1100C7HA 100C YA o2 AAEE AAF &
ZA% FENA R AF ﬁ}% ig. 1o JERN
Rk g A sﬂzq%“ TS 7)FoR IX
g7t JEE Lrs

of sgeh= dFAAags T et 4
g 2E7F Fob WA SEA EEe A¥FHARE
Fketgl o, dgga AL 39AE AHA
RSt o] FolHT. 300T oldty ZEoAE
AFga Fo] 2% 013} Uebs T, ol @ &%
o A% Zae ZAZH F2E FEU F7]
= 50| 10T o] 2= = 54 wet %
MEL E¥d FHHAE H2Ad EFEo] AA
HEAM Uehd Atz ddEnh 300TAA
600C7HA1 ] EA e emolA vepd Aee] A



Lcal
F
o

30
R
> o0f
®
e
E@ i
210;
= |
\
0 I 1 ‘
0 400 800 1200
Temp./ C
Fig. 1 Weight losses of sepiolite powders at various
temperature

= 10% olat2 vlwd & A kAol Wt
= GAEA AEMA EZT d3s v
AR g Ao dddt 600To| e
LxoA dF 7 i%ﬂ?%hlﬂ&ﬂﬂgntﬂ
ol 27\ 7A] Al&H o2 o]FojH 1 oF 285%0l
O}L— 7~13k7l/\7} %_dio‘:vg o] gooc_,] QE
Heol A x| SEA E5}3} who] dojutd
A Azpastel tiEo] 3]l 549 Wt
LS Aoz AZETE 90T o] EA
AFA Lol A FAHE A WA DAL
Yehgom2 900TolA slEA A ot E3}3}
Bkgo] A€ Aoz Byt

FEA o] Ea}4 (Mg4516015(OH)2 6H,0)S 118
e o xS M sl & BAE THE 5
3}go|H 4Ci“ﬂ(mﬁ%%&f%ﬂ%%%i
o =29 At upg} FEA
Z2A7/(-OH)7F AAS = 238t ¥3o] o
1oz Azttt %‘ime 58 49z

H

5 o
o o

£

rfo

¢
ol & o

AR

stRAA

XEHE
. 110
0
X
W
4100
5
X c
S 190 =
8 2
“w
lr '80
'g . -
c
w . y . T T 70
0 200 400 600 800 1000 1200

Temp./C

Fig. 2 TGA curve for sepiolite powders
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