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Since the reaction of mineral fixation proceeds with a very slow rate, the pretreatment method to increases the rate of carbo-
nation reaction should be required. To increase the reactivity of serpentine with CO,, two pretreatment methods are performed
in this study. The heat treatment is done at 630 C. A heat-treated serpentine shows that the strength of -OH has a lower
peak in FT-IR spectrum. Chemical pretreatment is the method of leaching of magnesium from serpentine using sulfuric acid
at 75 C for 1 h. Because the protonation of the oxygen atoms polarizes and weakens the Mg-O-Si bond, the removal of
magnesium atoms from the crystal lattice was facilitated. After performing the pre-treatment of serpentine, CO, fixation ex-
periments are performed with treated serpentine in the batch reactor. Heat-treated serpentine is converted into 43% magnesite
conversion, whereas untreated serpentine has 27% of magnesite conversion. Although the results of the heat-pretreatment are
encouraging, this method is prohibited due to excessive energy consumption. Furthermore chemical pretreatment serpentine
routes have been proposed in an effort to avoid the cost prohibitive heat pretreatment, in which the carbonation reaction was
conducted at 45 atm and 25 C. Chemical-treated serpentine, in particularly is corresponded to a conversion of 42% of magne-
site compared to 24% for the un-treated serpentine.
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Table 1. XRF Data of the Serpentine Powder

Serpentine

MgO 412

CaO 2.79

SiO, 414

F6203 11.8

KO 0.042
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Figure 1. Schematic diagram of the supercritical reactor.
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Figure 2. Scheme of carbonation on each pretreatment.
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Figure 3. Comparing FT-IR data for each temperature condition of heat
pretreatment.
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