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Figure 33: (a) Reaction of crude oil over MgO catalysts at 300®C. (b) Flow reaction of crude
oil over MgO catalysts at 350®C

To improve the catalytic behavior of MgO catalyst, the experimental condition is further
modified. To accumulate longer retention time of the oil in catalyst bed, 2.0g catalyst is
loaded into the reactor, and the flow rate is set slower at about 50p/min. The contact time
is calculated to be 33min. As shown in Figure 33 (b),

'The experiment is continuously run at 350°C for 171.58 hr and the amount of the oil
being collected reached 202.74g. For the treated oil, the TAN decrease from 4.74 to I.
74 ~l.98, corresponding to about 63%~58% reduction rates. On the other hand, the
viscosity measurement shows that the viscosity is also significantly decreased from 6300
cP for raw oil to 420~830 cP at 40°C. This greatly contributes to the improvement of the
mobility of oil.

6.5.4 Results

•  There are four types effective low temperature decacboxylation catalysts include
MgO, Ag20/Cu20, HZSM-5 zeolite and Pt/Al203. All of these catalysts show
excellent catalytic decarboxylation activities at relative low temperature ca. 200-
300°C.

• MgO catalyze decarboxylation reaction through a ketonization mechanism with
two moles of carboxylic acid, which give rise to the formation of one mole of
CO2. Ag20 and CU2O are, most possibly, involved in decarboxylation process via
a free radical mechanism.

•  On the other hand, the high activities of zeolite towards decarboxylation would be
caused by C-C cracking catalyzed by the strong acidic sites on zeolite. Due to the
complexity of the oil composition and poison issues, not all of these catalysts can
be directly applied in crude oil.

• MgO catalyst is identified to be effective to catalytic decarboxylation, naphthenic
acid adsorption, flow reaction tests with a fixed bed tubular reactor are performed
and the results revealed the effectiveness of MgO to naphthenic acid removal. At
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