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Abstract—For the purpose of chemical heat storage, in this study, the reactivities of Ca(OH)y/CaO ther-
mochemical reaction cycle were studied from a fundamental point of view with various kinds of limestone. The reac-

tion rate of the thermochemical reaction cycle was measured using a micro-thermobalance equipped with steam

generator. The experimental data was ubtained at conditivns: the reaction temperature 75-450°C, the reactant particle

size under 5pm and the steam concentrations under 25 vol.%.

In the present study, it was found that the magnesium uxide of the calcined dolumite was not hydrated during the
hydration process under the studied experimental conditions. The magnesium oxide of the calcined dolumite was

regarded as an inert material for modelling reaction kinetics. The reaction rate constant for the hydration of CaO in the
calcined dolomite was about 1.5 times higher than that for the hydration of CaQ in other calcined timestones, but the

reaction rate for the dehydration of Ca(OH), is almost constant for all kinds of limestunes.
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Fig. 1. Schematic drawing of the experimental

apparatus employed.

B: Balance C: N, cylinder

F: Furnace H: Heater

K: Moisture content measurement

M: Flow meter N: Needle valve

R: Ribbon heater S: Sample holder

T: Temperature measurement point

V: Triangular valve ~ W: Cooling water

Table 1. Percent of Ca() for various limestone

Sample No. Wt % of CaO Name
1 64.7 Dolomite
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Fig. 2. Conversion against time for hydration of
CaQ with various kinds of limestone.
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Table 2. Constituent analysis of dolomite

Materials [.g. loss  SiO, CaO MgO  Fe,O3

wt% 46.81 0.71 344 18.00 0.08

3-1. ol2] JiX| AM3|A2] F3HSSY

Fig. 2¢ll+= ode] 7}2] M3]4& Alg-sle] dFa)4
#AA ukE Ca09] Faut-golx 2 APAAE
epdl Zleolr) o] ayldlM Alg ®z7) IL I IVl
A3)xe] Afoe A e HEES JEhiL
olth, & A|EwE7l 19 dolomite] 79E &
g Mol wlsle] wrSEx7 & #Holl AlmWlET)
Volo] Si0,7} wo] £3HE 43]2 9] 9ol uH-S4 27}
He Hydg o 7 vk 0154 7o) A 3)4] Aol wa}
velhls ubs-EAe) B 2Abely] glEled B AT
e 94 Fig 2& {L%i o] 2gnlylE BHEQ)
A 3ol mlsh Hxwtk ubEHEEHe] SuHdd £
Az 713 ke Jes AzhE= dolomiteo] of ahed
HAES7)Z st ulejd 2 P4 Table 20|
vehd 33tz 4e 73 dolomited ©]83t dolo-
miteg} A 3)4e] uSEXNS F2 HEFH FAd
Mgzl meld vhgEAde]l o E 29ly o7 71|
3] ol W glet gz e HEA Fof tfshed
g staral gl

"v-’
N
=
.J

3-2. Dolomite2| IS5 4

3-2-1. FEure

Dolomite ] v} 2} ) Slal Al A B
A A AAE dolomitedoll F§x% CaO2} MgO

A EEAE 7 shiy e HEY davt
ek dubdg e g MgOe] 3uhe-4 e Ca02] 53t

& el wste] wg vk ez A gl
2ri[4,5], Mg(OH),/Mg02] B¥Exe 57| ¢4
o] thr)gte] AFole 378C[6]ZA Ca(OH),/Ca0¢]
HHP2x 510TC R} & Holch

B Aol A MgO Fapuk-g-o] ukg-

_QEA_O_.
o—v =

SE7t =2

€ A& #dshr] $18te] magnesites] FEkih 23
uk-2-of o]l WA E magnesia(MgO) & F&7)9}e] 4
subsg B Azt s 2 At et

So] dojuiz] kit o] A} dolom:teﬂ]i RN
HlerhE AR s7) g weke 2 AR A A A B4R
A4 dolomlte—a‘- AF2-3te] ojz] 7px] APz A
Fahube-2 A7 3 PAEAL Xeray diffraction(XA41

3l o H A&l woke)h 7 Awe] & o4 E Fig. 3



CalOH),/Ca07 <izlst u

Intensity (arb, unit)

i
I "

11 v’)

40 50 60 70
Angle (20)

Fig. 3. XRD spectra of the sample after the hy-
dration of calcined dolomite.
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Fig. 4. Conversion against time for the hydration
of dolomite as compared to limestone.
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Fig. 5. Conversion against time for the hydration
of calcined Ca(OIl), as compared to syn-
thetic dolomite, the mixture of Ca(OH),
and Mg(OH),.
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NOMENCLATURE

k, : reaction rate constant [min]
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. reaction rate constant [mi-min”']

: molecular weight (kg]

. dimensionless partial pressure of water vapor {-]
: gas constant [kJ-mol 'K

. radius of a solid grain [m]

. absolute temperature [K]

. weight of a sample [kg]

. conversion of reaction [~]

: reaction time [min]

e el Rl

D <

Subscripts

. d(dehydration) or h(hydration)
. j-th species (j=1-4)

K28 X6 19903 123
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