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P-17: Ultrasonic treatment of homogeneous catalyst for cyclohexane oxidation
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Research of different nature homogeneous catalysts for the cyclohexane (CYH) oxidation to cyclohexanol
(COL) and cyclohexanone (CON) showed prospects of studies of individual catalysts which have innercomplex
compounds properties (Reutskyy et al, 2010). The influence of cobalt salt of 2-(heptadecanoicammonic) pentandioic
acid (CoS, Figure 1) in theliquid phase cycl ohexane oxidation process was researched.
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Figure 1. Cobalt salt of 2-(heptadecanoicammonic) pentandioic acid (CoS).

Efficiency of ultrasound in the process of oxidation of cyclohexane was researched erlier (Ivashchuk and
Reutskyy, 2008). Influence of previous ultrasonic treatment (UT) of CoS in cyclohexane at main indicators of CYH
oxidation was researched. Ultrasonic treatment was performed for 5 min with a frequency v=22 kHz. Experimental
data were compared with results obtained using indudtrial catalyst — cobalt naphthenate (CoNph). The research
results at theindustrial conversion values (X~4%) are presented in Table 1.

Table 1

The influence of homogeneous catalysts at cyclohexane oxidation process. T=145°C, X~4%, P=1,0 MPa,
Ccat = 5,0x10™ mal/l).

Ceats X, CHPY, [S(A?), ETY), COL), [S(CON), C(COL)
e (Catalyst mol/ 0% ;E : ;E : ;E : ;E : ;E : S(APY), %l cony
1 [CoNph 5x107 4.1 2,03 6,94 1831 42,36 [30,36 [80,85 [1,39
2 |CoS 5x10™ 4.7 1,55 1,92 5,81 50,09 40,64 9421  [1,23
3 |CoStUT 5x10™ 4.3 5,54 5,66 0,00 4554 14325 9434 [1,05

Note: * cyclohexyl hydroperoxide; 2 acids, * ethers, * aim (base) products

Experimental data showed the efficiency of the catalyst CoS and its previous ultrasonic treatment for
cyclohexane oxidation process. Ultrasound treatment increases efficiency of catalyst CoS — it further shifts value of
aim products toward the accumulation of CON in the reaction environment. Also, ultrasound alows dightly
increase the overall selectivity of aim products of the process.
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