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Study of the Most Important Physicochemical
Properties of Cobalt Oxide (Co0304) Prepared by
Thermal Calcination Method

Fatima Mahmoud, Dr. Mudar Al Okleh, Dr. Hani Zidane
Idlib University, Faculty of Science, Department of Chemistry

Abstract

In this research, three samples of cobalt oxide were prepared, where
the samples were prepared from cobalt nitrate as their source, and the
samples were controlled at PH=9.5, then dried at 120 °C, and the
samples  prepared at temperatures were calcined at
400,500,600°C.

The crystal phases formed in calcined samples were determined at
temperatures of 400,500,600 °C and showed the presence of the crystal
phase Co304 in all the samples prepared in different proportions. IR
spectra also showed distinct and clear beams of the vibrational motion
of the bond (Co (I11)-O), which is a clear indication of the formation
of cobalt (I11) oxide. FT-IR spectra of pyridine adsorbed on calcined
samples at 500,600 °C showed the presence of Lewis and Brownstead
acid centers.

The histological structure characteristics of all samples were
determined by analyzing nitrogen adsorption data at 77 k, and the
adsorption curves of calcined samples were type (IV) where they
showed a loop of retardation indicating capillary condensation in the
transition pores. The specific surface area showed a maximum end of
the calcined sample at 500°C with a surface area of 4.837 (m?/g), and
radius calculations showed that the samples contained transition pores
(meso).

Keywords:
Co-sedimentation, acidity, Cobalt Oxide (Co30a4), Adsorption, X-Ray
Diffraction (XRD), Infrared Spectroscopy (IR).
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Ladly cdhall dalled)) days gy pe gl Gadlimg (4.837 m2/g)
daluall (aliss) (ghad 600°Caasal) die due il doatad) dalusdll & (aless)
2auS] @fleal Lol 600°C ) Aallaal) 3lya dap ady ie e gill dpadadd)
Sas SBET a3l (ye Loy LS L[7] pskilly (lall il slay) ) ullo<l
Lol ndaudl Aaliall paatl 48y Legaladind (Sag ollSie skl of
A8y g A dselise <3 Bl dgal) (585 Laie Cpumg sl fxnel clily O

23]

Determine Porosity doalsal) paas —-7-4
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Vmeso(m|/g) =Vp-Vo1 (4)
Vp=V(gas)x1.547x103 cm?3 (5)

Sl L5 e 0.95 pestll Jaiaall die Fiaal) paall e yuad Vo )
Jarall 138 die Ll el 38 060 alasal) gaen of e elldg (1.547x10°
Ll vie Jieal aaall e jaed Vo Ll e ilad) Lel€s s5aall salally oail
sie Aal€al) @lill 1y dlacgiall aloall Ul Ciladl ol WS 0.1 aeal
138l ddasdsy 400,500,600 °C 8y all sy

ra (nm)=2000Vp/SeeT (6)
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oo el @l Qe bl Jlae 3400, 500, 600°Caall cilayy e
[24] ()5

iy JIa (e Al 5 pun el ciliall Fpgeadl) Al (ol g Con 2(2) g
TT°K Al die G g A1 ) Jial

r(nm) | V(meso) | Vou Ve Sa SeeT | CeET | il
(mlig) | (mlfg) | (m*g) | (M?/g)

3.457 | 0.0031 | 0.0007 | 0.0038 | 2.205 | 2.198 | 94.150 | Co400

8.372 | 0.0167 | 0.0018 | 0.0185 | 4.837 | 4.419 | -581.64 | C0500

3.839 | 0.0052 | 0.0012 | 0.0064 | 3.487 | 3.334 | 291.222 | Co600

Conclusion LAl -5

Aol dualpd G s ((C0304) LSl sl it
les gl Bimadll ciliall 77K daall die cung i) el Clinie cide
el b (gl IS Gigan o I Dalas Ayl 35ag aa (IV)z 39l (0
X =0.04-0.30 pauail) Jaral) Jlae 8 (32ass BET ale of cudl (i)
Gl (20,990 )dlaall ea R? Lol ) dalaa () 3] ¢ (Jady aus IS
gen dal o LY sai Lhasl) e lihas) Voos ciliaie i LS c5pand)
IS g Sy A 5500 g5 (pa g Dnalisal) o 25 Las Bpandl) cilisall
Aallaall dapy a€ S GhD Aol dadadl) daluall of Jaasly (gpad
500°C daall die el (65 3 ¢ Ayylall

Liagly 500°C die Spcasall dimll abie (35S VMesos Ve G g LS
Syanall el aaes dal (e Sper 5Sa o Al il
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