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PERFORMING OXIDATION REACTION 5 TECHNICAL FIELD The present invention
relates to a process for performing an oxidation reaction. More
particularly, the present invention relates to a process for oxidizing a
liquid component With an oxygen-containing gas, Wherein the oxidation
process 10 has an excellent characteristic that high efficiency of the
oxidation reaction can be realized. BACKGROUND ART Liquid phase oxidation
processes of organic compounds using 15 molecular oxygen in air or another
mixed gas, are important chemical reactions in chemical industries) and in
these oxidation reactions ( oxygen reacts a reactant in a liquid phase
While oxygen in a gas is dissolving in the liquid phase. However, in an
industrial operation, the transfer of oxygen from the 20 gas phase to the
liquid phase is an important section and a common problem relating to
mixing in liquid oxidation reactions . As representative examples of the
liquid phase oxidation in the industries, liquid phase auto-oxidations for
converting hydrocarbons into organic peroxides by oxidation are 25
particularly important, and specially, a conversion into t-butyl
hydroperoxide by oxidation of isobutene, a conversion into cumene
hydroperoxide by oxidation of cumene, a conversion   PCTIJP03/01286 2 into
meta-diisopropyl benzene hydroperoxide by oxidation of meta-diisopropyl
benzene) a conversion into ethyl benzene hydroperoxide by oxidation of
ethyl benzene, a conversion into cymene hydroperoxide by oxidation of
cymene and the like are 5 important reactions. Further, the liquid phase
auto-oxidation is also adopted in a method in which anthraquinone is used
as a reaction medium, 



which is industrially conducted at present as a major production process of
hydrogen peroxide. 10 DISCLOSURE OF THE INVENTION Under such situations ,
the subject to be solved by the present invention is to provide a method
for oxidizing a liquid component with an oxygen-containing gas, and a
method for performing the 15 oxidation reaction having an excellent
characteristic that high efficiency of the oxidation can be realized.
Namely, the present invention relates to a method for oxidizing a liquid
component with an oxygen-containing gas, wherein the oxidation is carried
out under a condition of an 20 agitation power per unit volume of 10.0 to
500 kg~m/sec/m3. BRIEF DESCRIPTION OF THE DRAWING Fig.l is a figure showing
an outline of a reactor used in Example 1. 25
1.Bubblecolumn,2.Materialfeedingline,3.Pumpforoutside circulating, 4.Liquid
outside-circulating line, 5.Line for drawing reaction liquid, 6. Unreacted
gas   PCT/JP03/01286 3 BEST MODE FOR CARRYING OUT THE INVENTION The present
invention can preferably apply to the oxidation of the liquid component
with the oxygen-containing gas as 5 described above. Further, in the
production of an organic peroxide according to auto-oxidation of the
above-described hydrocarbon) emulsion-oxidation is carried out for
improving the yield of hydroperoxide to be produced. The emulsion-oxidation
means oxidation carried out under a 10 condition in which the liquid
component is emulsified in the presence of water or an aqueous solution to
which an alkali is added. The alkaline reagent includes hydroxides of
alkali metals such as NaOH and KOH, compounds of alkaline earth metals,
alkaline metal carbonates such as Na2C03 and NaHC03, ammonia, 15 alkaline
metal carbonates such as NH,C03, and the like. In the liquid phase
oxidation, a mixture thereof to be subjected to oxidation is usually mixed
by using a proper agitator for promoting resolution to the liquid component
of an oxygen-containing gas or for mixing sufficiently 20 homogeneously the
liquid therewith. In addition, without using mechanical means such as an
agitator, a method of filling a liquid to be reacted in a column such as a
bubble column followed by reacting it by blowing the gas from the bottom of
the column, and further a method of inserting downcomers, sieve trays or 



25 packings in the column are carried out industrially.Furthermore) a
combination of an agitator with a bubble column is also used. When a
reactor equipped with an agitator is used, the agitator   PCT/JP03/01286 4
is positioned in a reaction mixture and composed of rotating impellers ,
and the oxidation reaction can be efficiently carried out because of
dispersing of an oxygen-containing gas and improving of efficiency of
gas-liquid contact, given by 5 effective mixing. When the dispersity of the
gas is insufficient, the efficiency of gas-liquid contact lowers and the
reaction efficiency also decreases. Further, when supply of oxygen becomes
insufficient, 10 by-products, polymeric impurities and the like are
produced, therefore the yield of the desired product decreases. When the
mixing of the liquid is not uniform, the yield of the desired product
similarly decreases. Particularly, in emulsion oxidation, when the mixing
of the liquids is not uniform, the 15 affect cannot be put out
sufficiently. However, when the agitation power is too large, economical
and stable operations are interfered in view of the industrial operation
because of foaming of the liquid, decrease of a reaction volume caused by
increase of foaming, further, increase of more than necessity 20 of
electricity consumption, and causing of serious overload to a motor.
Moreover, in general) without using mechanical means such as an agitator in
the reaction apparatus, methods of reacting through blowing of the gas into
a liquid to be reacted using 25 a bubble column, of inserting downcomers,
sieve trays or packings into the column, and of re-circulating in the
column a part of the liquid reaction mixture which is drawn outside the
column,   PCT/JP03/01286 5 are carried out industrially. These methods are
similar in the purpose to those using an agitator, and are carried out for
improving efficiency in contact of a gas with a liquid, uniform mixing of
the liquid and reaction efficiency. 5 The present inventors found as
results of intensive studies that a gas component in a gas phase could be
effectively dissolved into a liquid phase and the yield of the target
component could be maintained at high level by carrying out the mixing
under an agitation power of 10.0 kg  m/sec/m3 per unit volume or more, 10
not depending on mixing methods described above. In the present invention)
"agitation power" is indicated by the following equation when the agitation
means is mechanical equipment such as an agitator, pump or the like, and a
motor is used as power: 15 m ZA = 102E (Wm/Vm) (1), m=0 In the equation ( 1
) ( ZA represents a total agitation power (kg  m/sec/m3) , W represents
used electric power (kW) of a motor 20 of an apparatus, V represents a
reaction volume(m3), and m represents the number of the equipment (motor). 



In addition) when any mechanical work such as an agitator is not provided,
the agitation power is calculated by using the following equation: 25 ZB =
{nRTloga(PH/PT)}/V (2) In the equation (2), ZB represents a total agitation
power (kgm/sec/m'), n is mole number (mol) of a gas supplied into the
apparatus, R is 8.314 (J/molK) as gas constant, T is   PCT/JP03/01286 6
temperature (K), Pg is a pressure (Pa) at a liquid surface at which the gas
is supplied) V represents a reaction volume (m') . The agitation power per
unit volume defined in the present invention is a total value of the values
ZA and Zg determined 5 in the equations (1) and (2), respectively. The
agitation power per unit volume is preferably 20 to 300 kg  m/sec/m'. The
oxidation method in the present invention can be applied to any one of a
batch method and a continuous method. 10 EXAMPLE Example 1 Oxidation of
mete-diisopropylbenzene by air was continuously carried out using a reactor
shown in Fig. 1. 15 The reaction temperature was kept stably at 93C. At
this time, the amount of a hydroperoxide produced per the amount of
mete-diisopropylbenzene converted (hereinafter, referred to as "oxidation
yield") was 77%.,Further) at the time) the total agitation power calculated
by the equations ( 1 ) and ( 2 ) 20 was 51 kg  m/sec/m'. Comparative
Example 1 The reaction was carried out in the same manner as in Example 1
except that the pump was not used. At this time, the oxidation yield was
73%. Further, at the time, the total agitation power 25 calculated by the
equations (1) and (2) was 9.5 kgm/sec/m'. Comparative Example 2 The
reaction is carried out in the same manner as in Example   PCT/JP03/01286 7
1 except that an agitator is used a lower part of the column. When the
agitation power calculated by the equation ( 1 ) is set to 600 kg  m/sec/m'
, it is speculated that the operation becomes impossible because of foaming
of the liquid at the upper 



5 liquid level. INDUSTRIAL APPLICABILITY As described above, according to
the present invent ion, there can be provided a method for oxidizing a
liquid component with 10 an oxygen-containing gas, and a method for
oxidation of the liquid component, having an excellent characteristic that
the oxidation can be carried out economically and stably under high yield.
PCT/JP03/01286 8 CLAIMS 1. A process for oxidizing a liquid component with
an oxygen-containing gas, wherein the oxidation is carried out under a
condition of an agitation power per unit volume of 10.0 5 to 500
kg~m/sec/m'. 2. The process according to claim 1, wherein the liquid
component is a hydrocarbon , and a product is an organic peroxide of the
hydrocarbon. 3. The process according to claim 1, wherein the liquid 10
component is cumene or meta-diisopropylbenzene. 4. The process according to
claim 1, wherein the oxidation is carried out under a condition in which
the liquid component is emulsion. 15 /N/Nj/N/N0/N,/N/NIMD0/NI,HJZ
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}wqke`ZTU]caU]ca]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]caU]ca]ca]ca]caU]c
aU]ca]caU]caU]caU]ca]caU]ca]ca]caU]ca]caU]ca 
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