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PROCESS AND APPARATUS FOR PRODUCING 

TEREPHTHALIC ACID 

FIELD OF.THE INVENTION 

The present invention relates to a ·process and 

an apparatus for producing terephthalic acid, in 

particular, for producing terephthalic acid by 

oxidizi~g paraxylene with a molecular oxygen-contining 

gas in a solvent based on acetic acid. 
I 

BACKGROUND OF THE INVENTION 

First, a typical conventional process for 

producing terephthalic acid from paraxylene is 

explained with reference to the appended Fig. 3 showing 

the flow diagram of the apparatus for such process. 

The apparatus of Fig. 3 is composed of an oxidizing 

reactor 1, a distillation column 2, a heat exchanger 3, 

a scrubber 4 for recovering the unreacted paraxylene, 

another scrubber 5 for recovering acetic acid, a 

reboiler 6 and a condenser 7. 

A typical conventional process for producing 

terephthal ic acid is based on the steps of supplying 

starting liquid materials, i.e. paraxylene, acetic 

acid as the sol vent th~refor and a catalyst including 

chemical components of cobalt, manganese and bromine, 

to the reactor 1 via a raw stock supply line 11 and 

introducing . thereinto a molecular oxygen-containing gas 

via an oxygen feed. line 12, in order to cause therein 

the oxidation of paraxylene to terephthalic acid. The 

resulting product of terephthalic acid is withdrawn·. 

1 



; 

from the reactor together with the solvent and the 
. 

catalyst via a product discharge line 13 and forwarded 

to the isolating refinery step. 

The exhaust gas from the oxidation flows, 

together with the vapour generated due to the reaction 

heat, from an oxidation exhaust line 14 into the heat 

exchanger 3, in which they are cooled. A part of the 

condensate liquid formed therein is returned to the 

oxidizing reactor 1 via a reflux line 15 and the 

remainder is forwarded to the distillation column 2 via 

a communication line 16. The gas is then forwarded 

through a communication line 17 to the paraxylene 

scrubber 4, where ·paraxylene is recovered by contacting 

the gas with water or with an acetic acid solution 

supplied thereto from a liquid supply line 19. The gas 

is then guided through a communication line 18 to the 

acetic acid scrubber 5, in which the vaporized acetic 

acid in the gas is recovered by contacting the gas with 

water or with a dilute acetic acid solution supplied 

thereto from a liquid supply line 20. 

The gas separated from paraxylene 'and acetic 

acid is exhausted to the external of ~he system via a 

gas exhaustion line 21, while the paraxylene..:.recovered 

liquor is sent ·to the reactor 1 via a communication 

line 22 and the acetic acid-recovered liqotir is sent to 

the distillation column 2 via a communication line 23. 

In the distillation column 2, the acetic acid 

recovered liqour is distilled using the steam generated 

in the reboiler 6, wherein the acetic acid-enriched 

distillation bottom is recirculated to the reaction 
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system through ~ recirculation line ·24. The vapour 
. 

generated in the distillation column 2 is sent to the 

condenser 7 via a communication line 25 and is cooled 

here. A part of ·the condensate liquid formed is 

returned to the distillation column 2 via a reflux line 

26 and the remainder is discharged out of the system as 

the effluent through a liquid exhaustion line 27. 

While this process permits removai of the heat 

and water generated in the oxidizing reactor 1 to the 

outside of the system,. a problem is left unsolved· that 

it requires complic~te procedures together with an 

additional heat energy for recovering paraxylene and 

acetic acid. 

It has been proposed, therefore, to solve the 

problem by a process, which comprises supplying the 

exhaust gas from the oxidation of paraxylene to a 

distillation column directly connected to the upper 

part of the oxidizing reactor to effect distillation 

and recirculating the distillation bottom containing 

paraxylene and acetic acid in a concentrated form to 

the oxidizing reactor, while discharging tne separated 

water and the uncondensed gas qut of t;tie column at the 

top thereof (Japanese Patent Publication No. 

14098/1979). For the distillation column for this 

process,. a multi-tray column is employed. Vapour and 

liquid holes of such a multi-tray column are liable to 

be clogged or stuffed by fine particulate solid matters 

such as terephthalic acid crystals in the oxidation 

exhaust gas. When a distillation tray of lower 

fractionation efficiency is used for avoiding the above 
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problem, it becomes necessary to use as many as nearly 

100 trays for the distillatory separation of acetic 

acid, though paraxylene ·can be separated using a 

distillation column with about 10 trays, so that a 

problem of requirement of large-sized apparatus occurs. 

Use of a packed column with packings exhibiting 

high fractionation 

structured packings, 

distillation column also 

efficiencies·, for example, 

in place of multi-tray 

suffers from stuffing of the 

packed bed by the finely dispersed solid crystals, and 

thus, decrease in the performance of the distillation. 

The complicate structure of the dendroidal multi tubular 

distributor will add a further cost problem. 

SUMMARY OF THE INVENTION 

An object of the present invention is to solve 

the problems encountered in the conventional technique 

and to provide a process which can afford to produce 

terephthalic acid economically by oxidizing paraxylene 

in an acetic acid-based solvent using an oxidizing 

reactor. connected to a compact distillation column, 

while effecting the distillatory r;ecovery of the 

paraxylene and acetic acid efficiently without 

suffering from stuffing of the distillation column. 

Another object of the present invention is to 

provide a compactly · designed low cost apparatus adapted 

for realizing the above-mentioned process for producing 

terephthalic acid efficiently. 

Thus, in the present invention, terephthalic 

acid is produced by 
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supplying paraxylene and a molecular oxygen-
. 

containing gas to an oxidizing reactor connected to a 

distillation colciftili. having ·at the lower part thereof a 

solid matter .collecting tray and at the upper part 

thereof a packed bed, in order to cause oxidation of 

the paraxylene in a solvent based on acetic acid in the 

presence of a catalyst to form terephthalic acid, 

introducing the oxidation exhaust gas into the 

distillation column and collecting finely dispersed 

·solid matters by means of the solid matter .collecting 

tray, and 

effecting distillation of substances contained 

in the oxidation exhaust gas through the packed bed, 

while removing heat and water out of the distillation 

Golumn and recirculating the separated paraxylene a-nd 

acetic acid to the oxidizing reactor. 

The apparatus for producing terephthalic acid 

according to the present invention comprises 

an oxidizing reactor for oxidizing paraxylene 

supplied thereto with a molecular oxygen-containing gas 

in a sol vent based on acetic acid in the presence of a 

catalyst to form terephthalic acid arid 

a distillation column connected to the upper 

part of the oxidizing reactor . and having at its lower 

part a solid matter collecting tray and at its upper 

part a pac~ed bed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a flow sheet of the apparatus for 

p~oducing terephthalic acid according to a preferred 
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embodiment of the present invention. 

Fig. 2 illustrates the structure of the multi-

lamellar structufed packing as used ' in the embodiment 

in a perspective view. 

Fig. 3 is a flow sheet of a typical 

conventional apparatus for producing terephthalic acid. 

DETAILED DESCRIPTION OF THE INVENTION 

According to the present invention, the 

oxidizing reactor is constructed so as to effect a 

liquid phase oxidation of paraxylene in a solvent based 

on acetic acid in the presence of a catalyst to fonn 

terephthalic acid. The starting paraxylene may be 

supplied to the reactor as a solution in acetic acid or 

the both are supplied thereto each isolately. 

As the catalyst, every known one can be used, 

for example, an oxidation catalyst composed of cobalt, 

manganese and bromine, an oxidation catalyst containing 

a further metal component in addition to them and so 

on. In general, the catalyst is introduced into the 

reactor together with the solvent. 

For the molecular oxygen-con~aining gas, for 

example, oxygen gas, .a gas mixture containing oxygen 

and nitrogen or carbon dioxide or the atmosph~ric air 

may be employed. The molecular oxygen-containing gas is 

supplied to the reactor by blowing it into the reaction 

liquid mixture from outside of the system. 

To the upper part of the reactor, a 

distillation column is connected, by which the reaction 

heat and the reaction water generated in the reactor 

6 



are removed to the exterior of the system. The 

distillation column may be connected to the· reactor 

directly using a pipe or it may be joined at its lower 

end bodily with the reactor top without using a pipe. 

The distillation column is provided in its 

lower part with a solid matter collecting tray for 

removing fine particulate solid matters in the gas 

phase and in its upper part with a packed bed or a 

layer of packings for distillatory separation of water 

from paraxylene and acetic acid. Here, it is preferable 

to employ a liquid distributing tray as a liquid 

distributor to be disposed above the packed bed or as a 

liquid re-distributor to be disposed at an intermediate 

portion of the packed bed. 

The solid matter collecting tray may be one 

which can collect fine solid matters and even such one 

that exhibits a lower fractionation efficiency may be 

used. For such a tray, one with or without downcomer 

may be used. The number of trays to be employed may 

differ in accordance with the structure and efficiency 

of each specific tray and, in ·general, 
. 

one or more, 

preferably 2 - 5 may be adequate. 

The packed bed is only for the distillatory 

separation of water from paraxylene and acetic acid and 

it is preferable to use packings therefor exhibiting a 

higher liquid/gas contacting efficiency. For such a 

packing, there may be employed, for example, a 

structured packing, such as, a sheet type structured 

packing, agauze type structured packing or a formed 

structured packing; a random packing, such as, a 
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lamellar random packing, a gauze type random packing, 

an annular random packing and a saddle-like random 

packing. For the specific· surface area of the packing, 

a value in the range of 50 - 1500 m1 /m3 , preferably in 

the range of 100 - 1000 m1 /m3 may be ~dequate. In case 

of using a metallic sheet type structured packing, one 

which has a specific surface area in the range of 50 -

1000 m1 /m3
, preferably in the range of 100 - 750 m1 /m3 

may be suitable. In case of using a metallic gauze type 

structured packing, one which has a specific surface 

area in the range of 100 - 1500 m1 /m3 , preferably in 

the range of 100 - 1000 m1 /m3 may be adequate. 

The liquid distributing tray for use as the 

liquid distributor disposed above the ·packed bed or as 

the liquid re-distributor disposed at an intermediate 

portion of the packed bed is for distributing the 

1 iquid uniformly over the area of the packed bed and 

therefor is employed one having no downcomer. For this 

tray, it is sufficient usually to use a single tray, 

though multiple trays may be employed. This tray may 

preferably, so long as it has a large diameter of at 

least 30 cm, be furnished with partition p~ates 

disposed, for example, radially on the upper face 

thereof to facilitate a uniform distribution .of the 

liquid. 

As the trays for the solid matter collector to 

be disposed in the lower part of the distillation 

column and as the liquid distribution trays for the 

liquid distributor and for the liquid re-distributor to 

be incorporated in the upper part of the column, either 
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identical ones or different ones may be used. For the 

tray which is devoid of downcomer to be used therefor, 

there may be enumerated,· for example, a perforated 

ripple plate tray, a flat perforated plate tray and a 

multi-rod tray. For. the tray which has a downcomer, 

there may be enumerated, for example, a perforated 

plate tray, a bubble-cup tray and a valve tray which 

all are provided with a downcomer. 

For these trays, a perforated ripple plate is 

preferred. The perforated ripple plate is a tray 

constituted of a ripple plate with many perforations 

arranged uniformly over the plate. A perforated ripple 

plate having per.forations of from 200 to 200,000 per 

square meter, preferably from 200 to 50, 000 per square 

meter .with a pore diameter of from 0.2 to 100 mm, 

preferably from 3 to 20 mm, and a ripple pitch, namely, 

a corrugation riffle interval of from 5 to 500 mm, 

preferably · from 10 to 150 mm, is preferred, with a 

preferable distance between the trays of in the range. 

from 20 to 200 cm, preferably from 30 to 70 cm. It is 

preferable to provide the tray with partition plates 

for subdividing its surface area, in· ;order to pr~vent 

any bias flow of vapour and liquid due to a possible 

inclination of the apparatus etc. In case of piling up 

a plurality of ripple plates in several overlaps, it is 

preferable to lay one ripple. plate over another so as 

to cross their directions of the corrugation riffles 

with each other. 

For producing terephthalic acid using the 

apparatus according to the present invention, 

9 



paraxylene is supplied to the oxidizing reactor and is 

oxidized here with a molecular oxygen-containing gas in 

a solvent based on acetic· acid at a temperature of 150 

270 ~ under a pressure of 5 - 20 Kg/cm2 gauge in the 

presence of a catalyst to form terephthalic acid. The 

oxidation exhaust gas, namely, the exhaust gas from the 

oxidizing reactor, containing the vapours of water and 

acetic acid generated therein is sent to the 

distillation column, where it is subjected to a 

rectification to separate water from . paraxylene and 

acetic acid, wherein the heat and water generated in 

the reactor are taken out· of the system and the 

unreacted paraxylene and acetic acid thus separated are 

returned to the oxidizing reactor. By the removal of 

water and heat, a high quality terephthalic acid can be 

produced at a high yield. 

It is preferable t·o choose a proportion of 

paraxylene relative to the acetic acid used as the 

solvent therefor of 1 - 50 % by weight. When a catalyst 

containing cabal t, manganese and bromine is used, the 

amount of the catalyst used may preferably' be in the 

range of· from 10 to 5000 ppm of cobalt as its atomic 
\ 

weight, from 10 to 5000 ppm of manganese as its atomic 

weight and from 10 to 10000 ppm of bromine as its 

atomic weight, based on the weight of the solvent. 

When the atmospheric air is used as the 

molecular oxygen-containing gas, it is used preferably 

in a proportion of 0.5 - 15 Nm8 per 1 kg of paraxylene. 

In the distillation column, the distillation 

takes place under the utilization of the heat content 
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of the oxidation exhaust gas entering therein from the 

oxidizing reactor, wherein the heat and reaction water 

generated in the oxidizing reactor are removed out of 

the system and the unreacted paraxylene and acetic acid 

are recovered. The oxidation exhaust gas is first 

subjected to the removal of fine particulate matters of 

terephthalic acid etc. upon passing through the solid 

matter collecting tray at the lower portion of the 

distillation column, · whereby stuffing of the packed bed 

due to adhesion of solid matters thereto is prevented 

and fine particulate ·terephthalic acid etc. are 

recovered. 

The oxidation exhaust gas passes then through 

the packed bed, where it is subjected to a fractional· 

distillation to separate water from paraxylene and 

acetic acid. In general, a fractional separation of 

water and acetic acid is difficult, since their boiling 

points are close to each other. However, they can be 

frc;tctionally separated easily by using a packing having 

a high gas/liquid contacting efficiency in the packed 

bed. Here, paraxylene and acetic acid are concentrated 

on the side of liquid phase and are i;eturned from the 

bottom of the distillation column to the oxidizing 

reactor together with the fine particulate solid 

matters collected on the solid matter collecting tray 

disposed beneath the packed bed. 

The water which is fractionally separated in 

the packed bed, namely water vapour, is cooled in a heat 

exchanger to form a condensate, as in the conventional 

technique, from which a part of the condensate water is 
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refluxed to the distillation column. By refluxing the 

condensate water to the liquid distributing tray, a 

uniform distribution of ·the reflux water over the 

packed bed and, thus, an increased distillation 

efficienxy can be achieved. 

The distillation operation in the distillation 

column encompasses also the recovery operations for 

paraxylene and aceti·c acid realized in the separate 

scrubbers in the conventional technique. It realizes 

the distillation by utilizing only t.he heat generated 

in the oxidizing reactor without supplying any heat 

from the outside while preventing occurrence of 

stuffing of the packed bed, so that it contributes to 

an increase in the oxidation reaction yield together 

with an efficient recovery of paraxylene, acetic acid 

and finely dispersed solids of terephthalic acid etc. 

As detailed above, the process for producing 

terephthalic acid according to the present invention 

can afford to produce terephthalic acid at a lower cost 

by effecting the fractional distillation of paraxylene, 

acetic acid and water efficiently to 
. 

recover them 

without suffering from occurence of ;stuffing of the 

distillation column, by using an oxidizing reactor 

connected to a compact distillation column, which is 

provided in its lower part with a solid matter 

collecting tray and in its upper part with a packed bed. 

The apparatus for producing terephthalic acid 

according to the present invention is compact and low 

price due to its construction as described above a~d 

permits to operate without suffering from occurence of 
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clogging or stuff lng of the distillation column and is 

adapted to produce terephthalic acid efficiently. 

PREFERRED EMBODIMENT OF THE INVENTION 

Below, the present invention is explained in a 

further detail by a preferred embodiment. 

In Fig. 1, a flow. sheet for an apparatus for 

producing terephthalic acid of one embodiment of .the 

present invention is given, in which the elements and 

the constituent parts corresponding to those of Fig. 3 

are indicated by the same numeral symbols as in Fig. 3. 

· In the embodiment of Fig. 1, the apparatus is 

constructed in such . a manner, that the starting 

paraxylene, acetic acid as the solvent and the catalyst 

are supplied to the oxidizing reactor 1 via a raw stock 

supply line 11 and the molecular oxygen-containing gas 

is fed thereto via an oxygen feed line 12 to cause the 

oxidation of paraxylene into terephthalic acid. 

Above the oxidizing reactor 1, a distillation 

column 2 is connected integrally therewith. Inside the 

distillation column 2, it is provided in its lower part 

with a solid matter collecting tray ~2 composed of a . 
plurality of stages of perforated ripple plate 31 

and, above it, with a packed bed 33 and further, still 

above this, with a liquid distribution tray 34 composed 

of a perforated ripple plate 31. 

As the perforated ripple plates 31 for the 

solid matter collecting tray 32 and for the liquid 

distribution tray 34, identical ones 31 are employed. 

In the solid matter collecting tray 32, a plurality. of 
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perforated ripple plates 31 are superposed in such a 

manner that the directions of corrugation riffles for 

these plates are crossing with each ·other. On the 

perforated ripple plate 31 for the liquid distribution 

tray 34, partition plates 35 are disposed extending 

radially from the center. In the packed bed 33, many. 

pieces of sheet type structured packing 40 as shown in 

Fig. 2 are packed. 

The distillation column 2 is connected at its 

top to a heat exchanger 3 having a water tube cooling 

element 36 through a gas e~haustion line 14. The heat 

exchanger 3 is connected at its upper portion with · a 

gas exhaustion line 21 and at its lower portion with a 

reflux line ~6 which communicates to the distillation 

column 2 at a portion above the liquid distribution 

tray 34 and is branched on the way thereto to a liquid 

exhaustion line 27. 

The sheet type structured packing 40 has, as 

shown in Fig. 2 in a partial cutout perspective view, a 

construction in which a plurality of perpendicularly 

extending perforated sharp-edged ripple · · plates 43 

having many perforations 41 and trian$1'ular corrug~tion 

42 with parallel sharp ridges 44 are bonded to each 

other in such a manner that they are disposed parallel 

with the ridges 44 of two neighboring ripple plates 43 

inclining at an angle of inclination of about 45° in 

directions crossing rectangularly with each other. 

In the production of terephthalic acid by means 

of the above-described apparatus, the starting 

materials, namely, paraxylene, acetic acid as the 
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sol vent and a catalyst containing cobalt, manganese and 

bromine, are supplied to the oxidizing reactor 1 via a 

raw stock supply line 11, while feeding thereto a 

molecular oxygen-containing gas via an oxygen feed line 

12, to cause oxidation of paraxylene into terephthalic 

acid. The so-produced terephthalic acid is conducted 

to an isolating refinery step together with the solvent 

and the catalyst via a product dis~harge line 13. 

The oxidation exhaust gas from the oxidizing 

reactor 1 enters then into the distillation column 2 

together with the vapour generated by the liberated 

reaction heat. Here, the distillation is carried out 

by making use of the heat content in the oxidation 

exhause gas and the vapour conducted from the oxidizing 

reactor 1, whereby the heat and the water generated in 

the oxidizing reactor 1 are removed out of the system 

and the unreacted paraxylene and acetic acid are 

recovered. 

The oxidation exhaust gas introduced into the· 

distillation column 2 is first subjected to a removal 

of fine particulate solid matters, such as terephthalic 

acid crystals, upon passing through ~he solid matter 

collecting tray 32 in the lower part of the column 2. 

On the solid matter collecting tray 32, the 

fine solid particles of terephthalic acid etc. are 

collected upon contact of the gas phase consisting of 

the oxidation exhaust gas and of the vapour flowing up 

through the perforations in the piled perforated ripple 

plates 31 with the liquid phase of concentrated 

solution flowing down through also the perforations of 
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the perforated ripple plates 31. Thereby a stuffing of 

the column due to adhesion of fine particulate solid 

matters onto the surfaces of the packings in the packed 

bed 33 is prevented and fine particles of sol id matters 

of terephthalic acid etc. are recovered. 

The oxidation exhaust gas having passed the 

perforated ripple plates 31 of the solid matter 

collecting tray 32 is then subjected to a distillatory 

fractional separation of water from paraxylene and 

acetic acid upon passing through the packed bed 33. The 

packings in the packed bed 33 have a large specific 

surface area, so that they reveal a high gas/liquid 

contact efficiency, resulting in an efficient 

fractionat"ion of water, paraxylene and acetic acid. 

Paraxylene and acetic acid are fractionated in 

the packed bed 33 and concentrated progressively in the 

liquid phase and are then returned to the oxidizing 

reactor 1 from the bottom of the distillation column 2 

together with the fine particulate solid matters 

collected in the solid matter collecting tray 32. Here, 

a portion of water is also retu.rned to the reactor 1 so 

as to maintain the water content in th~ reactor 1 at a 

value of ·o.s - 15 % by weight. 

The oxidation exhaust gas having passed through 

the packed bed 33 and thus containing the uncondensed 

water vapour enters then into a heat exchanger 3 via 

an oxidation exhaust line 14 and is cooled here by a 

cooling water in a water tube cooler 36 to condense the 

vapour, while the non-condensing components of the gas 

are exhausted out via a gas exhaustion line 21. A part 
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of the condensed water is returned to'· the distillation 
. 

column 2 via a reflux line 26. 

Here, the reflux water is · distributed uniformly 

over the packed· bed 33 by flowing on a liquid 

distributing tray 34 radially from the center thereof 

by an ass_istance of partition plates 35 disposed on the 

liquid distributing tray 34, in order to improve the 

fractionation efficiency. A part of the condensate 

water is discharged out of the system as the effluent 

via a liquid exhaustion line 27. In this manner, the 

heat and the water generated in the oxidizing reactor 1 

are taken out of the system. The ratio of the amount 

of the discharged condensate water to the amount of the 

returned condensate water, namely, the reflux ratio may 

preferably be in the range from 20:1 to 3:1. 

Thus, the conventional process steps of the 

recovery of paraxylene and acetic acid realized using 

the scrubbers 4 and 5 and the distillation realized in 

the distillation column 2 in the prior art process are 

carried out simultaneously in the newly designed 

distillation column 2. Here, the distillation . in the 

new distillation column 2 is realized ,bY making use of 

the heat generated in the oxidizing reactor 1 without 

necessitating any heat input from other source, so· that 

an effective heat utilization is attained.· In 

addition, an efficient recovery of paraxylene and 

acetic acid as well as f-ine particual te solid matters, 

such as terephthalic acid etc. , can be realized while 

preventing stuffing of the apparatus, so that the 

eff ic~ency of the oxidizing reaction is improved and 
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the production o~ terephthalic acid can be effected at 

a lower cost. 

While the apparatus shown in Fig. 1 is 

constructed by an integral connection of the oxidizing 

reactor 1 and the distillation column 2, it is possible 

to construct it by connecting separately arranged ones 

using suitable means, such as connection pipes. Also, 

it is possible to integrate the distillation column 2 

and the heat exchanger 3, though they are separately 

disposed in the apparatus explained above. Further, 

the perforated ripple plate 31 for the solid matter 

collecting tray 32 and the liquid distributing tray 34 

and the packings filled in the packed bed 33 may not be 

restricted only to those explained above. 

Below, the test results are explained. 

Example 1 . 

An aparatus as shown in Fig. 1 was employed, in 

which three perforated ripple plates 31 were piled 

one over another as the solid matter collecting tray 

32, above which sheet type structured packings are 

filled as the packed bed 33, on w~ich'. a single 

perforated ripple plate 31 was placed as the liquid 
! 

distributing t7ay .34~ 

The per.forated ripple plat·e 31 had its 

corrugation J:'.iffles at a riffle interval of 40 mm and 

perforations with a diameter of 6 mm at a perforation 

density of 7000/m•, wherein the piling of such plates 

was realized at a plate distance of 40 cm, so as to 

cross the direction of the corrugation riffles of two 

neighboring· ripple plates rectangularly with each 

1iiiiU 1 8 



other. The sheet type structured packing had, as shown 

in Fig. 2 in a partial cutout perspective view, a 

construction in which a plurality of perpendicularly 

extending perforated triangularly sharp-edged ripple 

plates are disposed parallel with the ridges of two 

neighboring ripple plates inclining at ·an angle of 

inclination of about 45° in directions crossing 

rectangularly with each other. The specific surface 

area and the height of the packed bed were found to be 

250 m2 /m1 and 5 m respectively. 

To the oxidizing reactor 1 of the apparatus 

e?Cplained above (which had, however, no partition plate 

35), paraxylene, acetic acid and the catalyst were 

supplied via the raw stock supply line 11 while feeding 

thereto the atmospheric air via the oxygen feed line 

12, whereupon the oxidation and the distillation were 

carried out at a reaction temperature of 190"C under a 

pressure in the oxidizing reactor 1 and in the 

distillation column 2 of 10 Kg/cm2 gauge at a reflux 

ratio of the distillation columri 2 of 10 to produce 

terephthalic acid. The concentration of acetic acid in 

the effluent discharged from the liquip exhaustion line 

27 was found to be 15 wt.-%. 

Example 2 

The test was carried out under the same 

condition as in Example 1, except that partition plates 

35 having a form of cross were disposed radially on the 

upper face of the liquid distributing tray 34, wherein 

it was found that the acetic acid concentration in the 

effluent was changed to 10 % by weight. 
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Example 3 

The test was carried out under the . same 

condition as in Example 1; except that the height of 

the packed bed 33 was altered to 20 m and a liquid 

re-distributing tray similar to the liquid distributing 

tray 34 was disposed at an intermediate portion, 

wherein it was found that the acetic acid concentration 

in the effluent was changed to below 1 % by weight. 

Comparative Example 1 

The test was conducted under the same condition 

as in Example 1, except that perforated ripple plates 

31 were piled up to the same height in the place of the 

packed bed 33, wherein it was found that the acetic 

acid concentration in the effluent was changed to 60 % 

by weight. 

Comparative Example 2 

The test was conducted under the same . condition 

as in Example 1, except that sheet type structured 

packings were employed instead of the solid matter 

collecting tray 32, wherein it was found that powdery 

solid matters were adhered to the packed 'bed at its 

lower part and the distillation efficiency was lowered, 
. . . 

before the apparatus became subsequently inoperable. 

Example 4 

The test was carried out under the same 

condition as in Example 1, except that a dendritic 

multitubular distributor was employed instead of the 

liquid distributing tray 34, wherein it was found that 

the acetic acid concentration in the effluent was 

changed to 20 % by weight. 
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Patent Claims 

1. A process for producing terephthalic acid by 

oxidizing paraxylene with a molecular oxygen-containing 

gas, comprising 

supplying paraxylene and a molecular oxygen-

containing gas to an oxidizing reactor connected to a 
. . 

distillation column having at the lower part thereof ·a 

solid matter collecting tray and at the upper part 

thereof a packed bed, in order to cause oxidation of 

the paraxylene in a solvent based on acetic acid in the 

presence of a catalyst to form terephthalic acid, 

introducing the oxidation exhaust gas into the. 

distillation column and collecting finely -dispersed 

solid matters by means of the solid matter collecting 

tray, and 

effecting distillation of substances contained 

in the oxidation exhaust gas through the packed bed, 

while removing heat and water out of the distillation 

column and recirculating the separated paraxylene and 

acetic acid to the oxidizing reactor. 

2. A process as claimed in Claim 1, wherein the 

distillation column is provided above. the packed_ bed 

with a liquid distribution tray devoid of downcomer, 

and wherein the oxidation exhaust gas which has left 

overhead the distribution tray is cooled by a heat 

exchanger and a part of t·he condensate formed is 

returned to the distribution tray. 

3. An apparatus for producing terephthalic acid by 

oxidizing paraxylene with a molecular oxygen-containing 

gas, comprising 
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an oxidizing reactor for oxidizing paraxylene 

supplied thereto with a_ molecular oxygen-containing gas 

in a sol vent based on acetic· acid in the presence of a 

catalyst to form terephthalic acid and 

a distillation column connected to the upper 

part of the oxidizing reactor and having at .its lower 

part a solid matter collecting tray and at its upper 

part a packed bed. 

4. An apparatus as claimed in Calim 3, wherein it 

further comprises 

a liquid distribution tray devoid of downcomer 

disposed abov~ the packed bed, and 

a heat exchanger for cooling the oxidation 

exhaust gas which has left overhead the distribution 

tray and for returning a part of the condensate formed 

to the liquid distribution tray. 
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