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Abstract: In this work, quantum mechanical method of density functional theory is introduced to study the reaction of
styrene and TBHP on the Co304(112) surface. First, styrene reacts with an oxygen atom on the Co3;0, surface and de-
sorbs with leaving an oxygen vacancy. Second, TBHP adsorbs on the crystal surface and fills the vacancy with one oxy-
gen atom in itself.
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Figure 1. Calculation models of C0304(112); (a) model a;
(b) model b; (c) model c; (d) model d
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Table 1. Energy of calculation models of C0304(112)
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b ~457.342 -2.792
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Figure 2. Adsorption state S1; (a) adsorption state S2; (b) styrene
on C0o304(112)
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Figure 3. Charge density map of adsor ption state S2; (a) charge
density of styrene; (b) charge density of surface; (c) overall charge
density; (d) defor mation char ge density
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Figure 4. Adsor ption state S3; (a) adsor ption state $4;
(b) styrene on Co304(112)
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Figure5. Energy profile of thereaction of Co;0,4(112) and styrene
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Table 2. Bond lengthsin thereaction of styrene and Co3;0,4(112)
R 2. FTHS Co0,(112) FEAK KIS EHHBRKTL(ERM: A)

Cl-C2 C2-C3 C1-0 C2-0 0-Col 0-Co2
S1 1.343 1.468 3.855 3.927 1.915 1.726
S2 1.473 1.476 1.464 1.532 2.294 2.049
S3 1.482 1.483 1.445 1.468 4.288 2.179
S4 1.479 1.488 1.434 1.450 6.290 4.829
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Figure 6. Adsorption state S1; (a) adsor ption state S2; (b) TBHP on

CO304(112)
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Figure 7. Adsorption state S3; (a) adsor ption state S4; (b) TBHP
on C0304(112)
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Figure 8. Energy profile of the reaction of C0;04(112) and TBHP
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Table 3. Bond lengthsin thereaction of TBHP and
C0304(112) (unit: A)
& 3. TBHP 5 Co,0,(112) @E R RS FE PR KT (AN A)

01-02 O1-H 01-Co2 O3-H 01-Col 02-H

S1 1.472 0.981 3.177 3.201 3.619 1.913

S2 1.433 2.095 1.936 0.984 2.270 2.721

S3 2.802 1.834 1.887 3.432 1.783 0.989

S4 3.434 3.556 1.685 4.406 2.108 0.973
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Figure 9. Density of state on d-band of Co2 atom on C030,4(112)
surface; (a) perfect crystal surface; (b) crystal surface
with a O* defect
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