SPECI FI CATI ON A Met hod for Preparing Acryl gﬁl '@’7@;)5.} -9
Technical Field 5 The present invention relates to a nethod for
preparing acrylonitrile by, anioxydation, qnpre particularly to a met hod
for inproving the yield-and production eeTiciency of - acrylonitrile by
sufficiently fenoving ammonia in the guenchi ng process of a reacted
gas. 10 Background Art T net hod for preparing
acrylonitrile by annnxydatioﬁ?ﬁglgéaﬁ' oved on various points

since its success in ingg trialization and it is sai.d that the nethod

15 has technical |y mat ufeHetRpd| FOr { PESRATLRG AT GidE € ort s to

I mprove utility unit consunption and to reduce production cost by
achi eving production efficiency. It is well known that the
reacted gas obtained from various raw materials contains by-products
such as hydeshahral Fieldid, acetonitrile or aldehyde in addition to
acrylonitrile when acrylonitrile is prepared by amoxydation. The by-
product® react wit R BIeKaNY iin¥enkipReIplasefckoo? TRk tkar

preparing acrylonitrile by ammoxydation, more particularly to
a method for improving the yield and production efficiency of
acrylonitrile by sufficiently reﬁoving ammonia in the
quenching process of a reacted gas. |

10 |
Background Art

The method for preparing acrylonitrile by

ammoxydation has been improved on various points since its
success in industrialization and it is said that the method

15 has technically matured. Still, there have been made efforts
to improve utility unit consumption and to reduce production-
cost by achieving production efficiency.

It is well known that the reacted gas obtained from

various raw materials contains by-products such as hydrocyanic

20 acid, acetonitrile or aldehyde in addition to acrylonitrile
when acrylonitrile is prepared by ammoxydation. The_by—
products react with acrylonitrile in the presence-of unreacted
ammonia or react one another; as a result, high boiling point
compounds are produced. The high boiling point compounds

25 cause not only reduction in the yield of acrylonitrile, the

target product, but also clogging at various parts in the



ammoni a or react one another; as a result, high boiling point~
conmpounds are produced.. The hi gh boiling point conpounds 25 cause not

only reduction in the yield of acrylon|t5lle t he target product, but
also clogging at various parts in the
-2 guenching tower in the further processes. Consequently, the

by- products nust be imediatel y separated fromthe reacted gas.
Especi al | yqueRehingchevern wmehs Lyrtdies @&iqcﬁ@sﬁﬁdesq:‘?wquentlﬂba&h%ns has
to be conpletely renoved as soon as possi bl e. Conventional Iy,
there has b¥eRradugtedmasi betHweedistely se@éﬁéit&siu Agomnthacreactefof@® in
the formof a salt and si mul t aneously renoving other inpurities and
t he by- proBgpesially, nthe i wrrepcird ammoniae fagiditatingosndegire® react ed
gas ~ produced in a reactor, imediately sending the cooled reacted 10
gas to a queachioystbaerto dvel mﬁﬂiet@lmd:eqwadhaﬁrgsone as possihled gas
with water containing acids such as sulfuric acid. As one of the
conventd onal net hod®mendilosatllyn phettechasnbeen addpten diwy metthode fiog
proposed a nethod enploying a nulti-story guenching tower to divide a
guenchi ng pepaeaslngtunreact&dwnmmdﬁia(mn ralwee fowim off sospltsasdseparati ng
nost of unreacted ammoni a in the formof a salt by contacting the
wat er cont simihganeously sodmowinmntotdrenu iimpufiritikbuand ahedbyeprediaitd i ze
t he unreacted - ammoni a and sinmul taneously condensing not all but a part
of mentioned above by preliminarily cooling the reacted gas
produced in a reactor, immediately sending the cooled reacted
10 gas to a quenching tower, and washing and quenching the
reacted gas with water containing acids such as sulfuric acid.
As one of the conventional methods excellent in production
efficiency, there is proposed a method employing a multi-story
guenching tower to divide a quenching process into two steps
15 or more, which comprises separating most of unreacted ammonia
in the form of a salt by contacting the water containing a
sufficient amount of sulfuric acid to neutralize the unreacted
ammonia and simultaneously condensing not all but a part of
vapor contained in the reacted gas in the first chamber, and
20 condensing most of the residual vapor in the second chamber
(U.S. Pat. No. 3,649,179).
This method succeeded in reducing the cost of
recovering and treating the salt because of its higher
collectability of ammonia and higher concentration of the
25 resultant ammonium salt than the conventional methods. Yet,

the collectability of ammonia achieved by this method is not



vapor contained in the reacted gas in the first chanber, and™ 20
condensi ng nost of the residual vapor in the second chanber (U. S Pat.
No." 3, 649, 179). _ Thi s netbog succeeded in reducing the cost of
recovering and treating the salt becauSe~“of its higher collectability
of .amoni a and hi gher concentration of the 25 resultant ammoni um salt
than the conventional nethods. _Yet, the collectability of ammonia
achi eved bguffiisient hoddoprgdngly, problems such as an acrylonitrile _g3.
sufficient. Accordingly, problens such as an acrylonitrile __.loss and a
troubl e cadkoed apdchoyrpwkle kausedibyh ddegging due tpohiaghcbapbif@s (heavy)
have still remained. 5 Disclosure of the Invention The
present i npeantrsonpoendsdchaxrhdiame &tdll remainedsi ve research to sol ve
t he above problens and found that the collectability of amonia is
remar kabl y enhanced by adj usting a two-di mensi onal density of spray
nozzles and the 10 anount of supplying water in certain ranges. As a
result,5 Disidiaysack @f£dthéeImvaegetionnventi on. Thi s
invention is to provide a nethod for preparing acrylonitrile by
reacting propyl ene mnrd/presentpdneentorsnhave made extensive and
intensive research to solve the above problems and found that
the collectability of ammonia is remarkably enhanced by
adjusting a two-dimensional densi%y of spray nozzles and the
10 amount of supplying water in certain ranges. As a result,
they achieved the present invention.
This invention is to provide a method for preparing
acrylonitrile by reacting propylene and/or propane, ammonia
and molecular oxygen in the preseﬂce of a catalyst and
15 purifying the reacted gas in a multi-story quenching tower.
The method comprises the steps of supplying the reacted gas
into the first quenching chamber of the multi-story quenching
tower, said first quenching chamber has a water supply pipe
equipped with spray nozzles at a two-dimensional density of 2
20 nozzles/m* or more of the sectional area of the multi-story
quenching tower, and contacting the reacted gas with 5T or
more of water per 1T of the reacted gas fed from the nozzles.
The unit "T" is a measurement of weight and corresponds to
1000 kg.

25 The quenching tower used in the present invention

includes a multi-story quenching tower divided into two or



and nol ecul ar oxygen in the presence of a catalyst and 15 purifying the
reacted gas in a multi-story quenching tower. The met hod conprises the
steps of supplying the reacted gas _ jnto the first quenching chanber of
the nulti-story quenching tower, sard first .quenching chanber has a
wat.er supply pipe equi pped with spray nozzles at a two-dinensional
density of 2 20 nozzles/n[err! or. nore of the sectional area of the,
mul ti - st orpore levebscndgea vedn $RSASESt PhgORReChaBReE 2§ 3hWR 5T or
~nore of water per 1T of the reacted gas fed fromthe nozzles. The unit
"T" is a nEagurbnent of weight and corresponds to 1000 kg. 25
The quenching tower used in the present invention I ncl udes a
nul ti-story quenchiThg tgaseobtiaingddbynreachibngrpropylene and/or propane,
- 4- nore | evel s and each | evel consists of one chanber as shown in
Fig. 1. ammonia and fdbegukanixyge isy figstt ingrpdugeehntanther
propane, ~ammoni a and nol ecul ar oxygen is first introduced into the 5
first qenchrsy ghendiring Qhambeano]2)ard wasil andbyasbnitcby ngontactifg h
water containing an acid such as sulfuric acid. At this time,
unr eact ed @ffghnwatehi gbnbaihimy soiadid euehuags sulfurigobgids s Atsddtitser ed
catalysts and the like are renoved. After that, the remaining
by- product gime¢ uffes€ted natdenidatiigts bailing point compounds,

polymers, scattered catalysts and the like are removed. After

that, the remaining by-products are removed in the chambers on

10 stories above the first.
In the multi-story quenching tower, spray nozzles

(17) are arranged on the end part of a water supply pipe (9).

on the upper stories, chambers are filled with porcelain

Raschig rings as a packed bed (11).

15 As the spray nozzles (17), nozzles having the
differential pressure of 1 to 5 kg/cm’G and the spraying angle
of 90 to 100° can be used, for example, hollow cone type and

full cone type nozzles. The two-dimensional density of the
spray nozzles (17) in the first chamber (2) must be 2

20 nozzles/m* or more of the sectional area of the multi-story
quenching tower. As a result, the areas where each spray
nozzlé (17) can spray water are preferably overlapped with one
another so that excellent collectability of ammonia be
obtained. When the two-dimensional density is less than 2

25 nozzles/m’, water is not spread all over the sectional area of

the quenching tower because the sprayed areas are not



10 stories above the first. In the nmulti-story- quenching
tower, spray nozzles (17) are arranged on the end part of a water
supply pipe (9). On the upper stoLigsL chanmbers are filled with
por cel ai n Raschig rings as a packed”bed (11). 15 As the
spr-ay nozzles (17), nozzles having the differential pressure of 1 to 5
kg/cmerr] G and the spraying angle. . of 90 to 100[e2%£ can be used, for
exanpl e, hBTEEGrahe eYafelanred. Thegefordncths picafdeyas waher and the

t wo-di mensi onal density of the spray nozzles (17) in the first chanber
(2) nust bEezcted gag aot{srfficientdyecontagt ardtthmapreferakle t he

mul ti-story uenching tower. As a result, the areas where each spray
nozzl e (17§otiectppilitptal ammeniectisr aptyachéeve@pedhd thwoene anot her
so that excellent collectability of amronia be obt ai ned. Wen the

t wo- di nensédmens tepal tdensityeof thennpzz2es hszpreferdkly |2 twat®r is not
spread all over the sectional area of t he quenchi ng tower because the
sprayed ar Razzhes/mot more preferably 2 to 5 nozzles/m?. -5-
preferably overl apped. Therefore, the scattered water and the - react ed
gas do not suffici ghel yatent suppayidpipe (#efier srimanged aboivieethebghsty of
ammoni a i s not achi eved. The two- di nensi onal density of the nozzles

i s preferabégding pdrt (19) so that the spray nozzles equipped on the

pipe may face the bottom of the chamber. The distance between
the port (19) and the spray nozzles is preferably 0.5 m or

10 more, more preferably 1.0 m or more though it depends on a
diameter of the quenching tower.

Hereinafter, the production method in the present

invention will be described referring to Fig. 1, an example of
the multi-story quenching tower. The quenching tower has a

15 diameter of 2.5 to 3.0 m and a height of 9 to 10 m. 1In
general, the reacted gas obtained by reacting propylene and/or
propane, ammonia and molecular oxygen in the production of

acrylonitrile has a composition as follows:

20 < ingredient > < vol. % >
acrylonitrile 6.0 - 7.0
ammonia 0.0 - 1.0
propylene and/or propane 0.2 - 0.6
acetonitrile 0.1 - 0.5

25 hydrocyanic acid 0.8 - 1.6

non-condensable gas : 60.0 - 67.0



5 nozzles/nferr], nore preferably 2 to 5 nozzles/nferr]. e The

wat er supply pipe (9) is arranged above the gas | eadi ng port (19) so
t:hat the spray nozzles equipped on the _ o _pipe may face the bottom of the
chanber. The di stance between - the port (19) and the spray nozzles is
preferably 0.5 mor 10 nore, nore preferably 1.0 mor nore though it
depends on a di aneter of the quenching tower.

Her ei naf t er"a%§%e YARucti on method in the present 220 T flion will be
described referring to Fig. 1, an,exanple of the multi-story quenching

tower. The YR8k Hder (9gTodeins i ameter of 2.5 to 3.0 mand a hei ght
of 9 to 10 m,In_ __ general, the reacted gas obtai ned by reacting
propyl ene arft/®y boiling: peint COmRBHRE: aBBCnbI ecul af-®xy in the

production of acrylonitrile has a conposition as follows: 20 <
i ngredi ent > This gas is supplkigd|to oghe firstzguenehingi chamber

6.0 - 7.0 " ammoni a 0.0 - 1.0.

propyl efle atdl drhgausiage gas leading pipe (1) at(alpout 15 detZhiR/81 @t

0.1 - 0.5 25 hydrocyanic acid 0.8 - 1.6

non- condenszgl® tya80° C. 60.0 - 67.0

- 6-

In the first chamber (2), water is supplied to the
chambef from the spray nozzles (17) in the direction against
fhe flow of the gas at 150 to 170 T/Hr. The water contacted

10 with the gas may be supplied through a discharging pipe (4)
and the water supply pipe (9) to the first quenching chamber
again. If necessary, a refrigerator (6) may be used;

The amount of the water supplied to the first chamber
(2) must be 5T or more per 1T of the reacted gas. If it is

15 less than 5T per 1T of the reacted gas, ammonia and high
boiling point compounds are nét sufficiently collected. 2As a
result, the reacted gas flows up into the above stories and
the high boiling point compound clogs the packed bed (11) and
pipes. Further, the water is preferably fed in an amount of

20 20T or less per 1T of the reacted gas to obtain desirable
collectability of ammonia and utility unit consumption. The
more preferable amount of the water is 7T to 10T per 1T of the
reacted gas.

An acid necessary for neutralization of ammonia,

25 preferably sulfuric acid, is added to the water in the first

chamber (2). The acid is preferably added so as to adjust the



wat er vapor 25.0 - 30.0 other materials

(acrol ein, hi gh boiling point conpound, etc.) 0.0 - 0.2

Thi's gas is supplied to the first quenghgng chanber 5 (2) through a gas

| eadi ng pipe (1) at about 15 to 25 T/ H at 260[err] to 280[err] C
In.the first chanber (2), water is supplied to the chanmber fromthe
spr ay nozzIesﬁ%l?%ain t he direction agai_nst the fl ow of thgﬂgﬁs at 150
to 170 T/ HPH FRLUGREthe Wakdke Preferaflihtrhe §2s6mfore BIBHRTARLY Dugh

a dischargingﬁgipe é4) and the water supply pipe (9) to the first
quenchi ng ehdnber>-8. CamhrellingnskesHryalee réthfertdtist qandamy o6 used.
The anmount of the_ water supplied to the first chanber (2) nust be 5T
or nore pePfigcrylomityiletqan qigs mipimizeds When|ihe pHhaRIBE §& tOP of the
reacted gas, ammoni a and high boi | i ng point conpounds .are not
suf fi ci ent highoPr ekowd. 1988 of acrylesnditrilehdncrassesd, gard fMeNROVRLi nto t he
above stories and the high boiling point conmpound clogs the packed bed
(11) arid the powes, packerdrbedshe pigesr and praysrabeyséilied marckoggaed of
20 20T or less per 1T of the reacted gas to obtain desirable
col | ect abi inty gieicimbng tep and lant pdsprptionsshepi Holldking the nore
preferable anmount of the water is 7T to 10T per 1T of the reacted gas.
An aci d negessehing ostemutral i zati on of ammonia, 25 preferably sulfuric
acid, is added to the water in the first _
Preferably, the reacted gas is supplied to the first
chamber (2) at a linear velocity of 0.10 to 0.90 m/sec. When
10 the linear velocity of the reacted gas is more than 0.90
m/sec., the collectability of ammonia is likely to be reduced
because the reacted gas tends to cause entrainment of water
into the later steps. To the contrary, when the linear
velocity of the reacted gas is less than 0.10 m/sec., the
15 effects of the present invention are not efficiently attained
and the low linear velocity is not preferable in the aspects
of initial investment in plant and equipment. The more
preferable linear velocity is 0.50 to 0.80 m/sec.
The reacted gas treated in the first chamber (2) is
20 transferred to the upper stories than the first (Fig. 1 only
shows a two-story quenching tower), and the removal of ammonia
in the reacted gas is continued. On the upper stories, the
reacted gas can be treated according to the conventional
methods.

25 In the case of the quenching tower shown in Fig. 1,

the water in the second chamber (3) is cooled down to about



chanber (2). The acid is preferably added so as to adjust the-

-7- pH value of the water preferably to 5 to 6, nore preferably to
5.3 to 5.8. Controlling the pH val ue mﬁtgin this range, |oss of
acrylonitrile can be minimzed. Wien the pH value is too~ hi gh or | ow,
| oss of acrylonitrile increases, ‘and noreover, 5 the tower, packed beds,
pi pes and trays are soiled or clogged I n a quenching step and an-
adsor pt i on3$6f epof 389 cviwikh e refrigewatolr (§33t apd supplied into the
Preferably, the reacted gas is supplied to the first chanber (2) at a

linear vel gebhdOEhambErt ehPodéh Mise Gratliesuphlyt papki pesy wel egotyoof the
reacted gas is nore than 0.90 m sec., the collectability of amonia is

likely to heor edieed The vAiRHAUSA tikA 1yceohedifad iANdhe t fodREER gas is
entrai nment of water into the latér steps. To the contrary, when the

l'i near onl§! paktyYaPiyt86ndEsdsd HRP rost ¥FS theaWaBor0i8! $equefidd 15
effects of the present Tnvention are not efficiently attained and the

| ow |'i ngar i}seltaﬁ'gt ¥e&éﬁ&°éh&ﬁﬁ‘éftréﬂr.e iphe! 8ta88PREES in th@f?ﬁé‘ﬁéﬂfﬂg

i nvestment 1 n plant and equl pnen he nore preferable l'inear velocity

Is 0.50 to SEG. : o S I first
chanber (Zfﬂlag'ge% -tsﬁaﬁg?]é%?géda?%vet h%h-@ugf&e%%g:c%?ﬁ %% tr %gﬁé?ﬁg %‘L?r%%&(l Fig. 1

only FU8WEhEnk "BnahBEY O CSEHE 1k AR tHRNG 1R .M ePPVAdc Qs AN a

the water containing an acid can be contacted with the reacted
gas in the chambers on the upper ;tories.

10 The temperature in the first quenching chamber (2) at
the time when the inside of the multi-story quenching tower
reaches its equilibrium state is 80 to 100° C though it
changes in some degree depénding on the temperature and
composition of the reacted gas transferred in the chamber.

15 Wwhen the inside of the quenching tower reaches its equilibrium
state, the water in the first quenching chamber (2) becomes a
solution containing an extremely small amount of acrylonitrile,
ammonium sulfate and viscous high boiling point compounds.

The water is discharged from the first quenching chamber (2)

20 out of the tower at about 0.5 to 1.0.T/Hr. The pressure at
the bottom of the tower is about 0.4 to 0.6 kg/cm’G. -

The reacted gas, from which ammonia is removed in the
multi-story quenching tower is transferred to an absorption

tower. The temperature of the gas at the transferring pipe

25 (16) is about 37° to 39° C.



in the reacted gas is continued. On the upper stories, the -~ Teacted gas

can be treated according to the conventi onal nmet hods. 25 I n
t he case of the quenching tower shown in Fig. 1, - the water in the
second chanber (3) is cooled down to abo®t— ) .

- 8-. 36[err] to 38[err] Cwith a refrigerator (13) and supplied into

t he second chanber through the water supply pipe (15 at 170 to

190 T/ Hr. The vapomcceirdiiagl ¥Yocthéapresent itwentsan,ecd¢ojdectabilityonfy
partially condensed, and nobst of the vapor is liquefied 5 in this second
chanber ( 3immdhea VéE €90 US &t inbridhd.sqaehdeived and otherbiey-sprodstis igan above
the first can-be recycled in each quenchi ng chanber on stories above

the first.pbfepeeeesdsly removdd erhidiec madagbahfnggthe origlimah dffemrs act ed
with the reacted gas in the chanbers on the upper stories. 10

The tenperggUutReiflulbE-dd:5) qleaatiing toerhercé@deqiently, tloss iafe when
the inside of the multi-story quenching tower reaches its equilibrium

state ig 8Qc£§]déﬁﬂtﬁi$'%&ﬂi‘_éﬁogging Jrpdpesi BrspaekeeIbeds dipentb rgheon t he

tenperature an conposition of the reacted gas transferred in the

chamber . Wenmike poshdedipddiasd¢aic bengreveateaeaches its
equilibriugxr?gh sta@giﬁthe mat§: in the firs? quenchi ng chanber (2)
becones a

Brief Description of Drawings
Fig. 1 is a schematic view of the multi-story

10 quenching tower used in the present invention.

Description of Numerals
1: gas leading pipe
2: first quenching chamber
15 3: second quenching chamber
4: water discharging pipe
5: water discharging pipe out of the tower
6: refrigerator
7: acid controlling wvalve
20 8: acid supply pipe
9: water supply pipé
10: water discharging pipe
11: packed bed
12: water discharging pipé out of the tower
25 13: refrigerator

14: pH controlling meter



solution containing.an extrenely small anmount of acrylonitriie, -
anmmoni um sul fate and vi scous high boiling point conpounds. The -wat er
ls-discharged fromthe first quenching chanber (2) 20 out of the tower at
about 0.5 to 1.0 T/H. ThHe pressure at 10 = the bottomcf the tower is
about 0.4 to 0.6 kg/cnferr] G The reacted gas, from which
ammonia is renoved in the mul ti-story quenching tower is transferred
to an absolptiwater supmplyerpipkhe tenperature of the gas at the transferring
pipe 25 (16) is about 37[err] to 39 C

-9 16: gas Accansifexyitmy thhigepr esent i nvention, collectability of

ammoni a of 90 % or nore is achi eved and ot her by-products can be

ef fectivel y7¢ eopweg nddde nai ntai ning the original effects of the
mul ti-story quenching tower. Consequently, loss of 5 acrylonitrile and
cl oggi ng oiepig@§ ©rf anfdead megordie to the " high boiling point
conpounds can be prevented. Brief Description of Draw ngs

Fig. 15s agscheseiesdimieparit the multi-story 10 quenching tower used in
t he present invention. Description of Numerals 1. gas | eading
p1 pe 20: spray nozzle

Best Mode for Carrying Out the Invention
< Example 1 > )

10 The multi-story quenching tower disclosed in Fig. 1
was used. The quenching tower has a diameter of 2.7 m and a
height of 9.7 m. In the first quenching chamber (2) of the
tower, spray nozzles (17) were arranged on the end part of a
pipe (9) at the two-dimensional dénsity of 2.3 nozzles/m® for

15 the sectional area of the quenching towér. The distance from
the tip of the nozzle (17) to the gas leading port (19) was
0.5 m. The type of the nozzles was a hollow cone type.

Propylene, ammonia and molecular oxygen were reacted

in a reaction tower to obtain a reacted gas with the

20 composition as follows:

< ingredient > < vol. & >
acrylonitrile 6.5
ammonia 0.5
25 propylene and propane 0.4

acetonitrile 0.3



2: first quenching chanber 15 3: second quenching chanmber = -~ 4: wate

di schar gi ng pi pe 5. water discharging pipe out of the tower 6:
ref'ri gerator 7: acid controlling_vg#vg 20 8. acid supply pipe
9: water supply pipe - 10: water disCharging pipe 11: packed bed
12: water discharging pipe out of the tower 25 13: refrigerator . 14
pH control [ ing neter, . - 10 - :
15: water oryg@nde acid 16: gas transferring pipe 1+2 17: spray nozzle
18: gas transferring port 5 19: gas | eading port 20: spray nozzle
Best Mode fran-Gandgnsgdogast he | nventi on 63.5

water vapor : 27.5

other materials (acrolein,

5 high boiling point compound, etc.) 0.1

The gas was introduced through the gas leading pipe
(1) into the first quenching chamber (2) at 20 T/Hr. The
linear velocity of the reacted gas was 0.66 m/sec. The

10 ammonia contained in this reacted gas was 55 kg/Hr.
The water of 85° C, to which sulfuric acid was added

so as to adjust the pH value of the water to 5.5, was sprayed
frbm_the spray nozzles (17) in an amount éf 7.4T ber 1T of the
reacted gas at 148 T/Hr. The watér was sprayed all over the
15 section of the first quenching chamber (2). |
93 % of ammonia contaiged in the reacted gas was
neutralized and collected in the first quenching chamber (2).
The water was discharged out of the tower at.0.8 T/Hr.
The reacted gas treated in the first quenching
20 chamber (2) was transferred to the second guenching chamber
(3) through the gas transferring port (18). The packed bed
(11) of the second quenching chamber (3) was filled with
porcelain Raschig rings and the spray nozzles (205 were

equipped in the same manner as in the first chamber (2). The
25 water of 37° C whose pH value was adjusted to 5.5 with

sulfuric acid was supplied at 180 T/Hr from the spray nozzles



< Exanple 1 > 10 The nulti-story quenching tower drscfosed in

Fig. 1 was used. The quenching tower has a dianeter of 2.7 mand a
heirght of 9.7 m 1In the first quenching iﬁanber'(?) of the t ower,
"~ spray nozzles (17) were arranged on th€é efid part of a ~ pipe (9) at the

two- di nensional density of 2.3 nozzles/n{ferr] for 15 the sectional area of

t he quenching tower. The di stance from the tip of the nozzle (17) to
the gas | ea®®g port (19) was 0.5 m The type of the nozzles was a
hol | ow cone type. . Propyl ene, ammoni a and nol ecul ar oxygen
wer e reacted i # & ofaampomia oleft tin ditenineagtedagasdwgascomphetéely 20
conposition as follows: < ingredient > <
vol. %> collesrtddrin tihlee second chamber (3); therefore, @&hl® gas ammoni a
0.5 25 propylene and propane 0.4 acetonitrile
0.3 exhaustdd dhyopghi ¢hacittansferring pipe (16) did not tiadtain

non- condensed gas 63.5 wat er vapor

27.5 5 ammonia. When the systém in the tower reached its equilibrium
state, the pressure at the bottom of the tower was 0.5 kg/anG.
< Comparative Example 1> |

‘The reacted gas with the composition shown in Example
1 was purified in the same manner as in Example 1 except that
10 the two-dimensional density of the nozzle was 3.7 nozzles/m*
and the amount of water supplied to the chamber was 3.9 T per
1T of the reacted gas. The collectability of ammonia from the
reacted gas was 77 %.
< Comparative Example 2 >
15 The reacted gas with the composition shown in Exaﬁple
1 was purified in the same manner as in Example 1 except that
the two-dimensional density of the nozzle was 1.9 nozzles/m’.

The collectability of ammonia from the reacted gas was 88 %.

20 Industrial Application
According to the method of the present invention,
collectability of ammonia is improved 36 that an yield of
acrylonitrile can be increased and the troubles such as
clogging in the tower due to the high boiling point compounds

25 are avoided.



other ‘material s (acrol ein, 5 hi gh boiling point conmpound;- etc.)

LRI 55, o055, B4, st o

velocity of the “edcted gas was 0.66 M sec.” The "10 ammvnia contained in
t.his reacted gas was 55 kg/ Hr. The water of 85[err] C to
whi ch sulfuric acid was added so as to adjust the pH value of the

wat er to SWhatwabs spdajismied is:fromthe spray nozzles (17) in an anount of
7.4T per 1T of the reacted gas at 148 T/Hr. The water was sprayed al
over the 15 sectilon2oimetthod fost pyepacinggactyphdrityifle by reacting 93
% of ammonia contained in the reacted gas was neutralized and
col | ect ed prmophtefherandfoepivpapehanmeni@?)and molethiawaorygemsinli shear ged
out of the tower at 0.8 T/ Hr. The reacted gas treated in the
first quenplresgnc@lof chandrealyst) amb puraifylimgr élet meabitedegasdinuenchi ng
chanber (3) through the gas transferring port (18). The packed bed
(11) ofs t hau3etostdony eqadnaiyind ardwr ( Faidh metthblde dompriising thersedps n
Raschig rings and the spray nozzles (20) were equi pped in the sane
manner as b bhppiying ehenbeictel .gaBentlb theatfdrsel qgdéhenihg Ghmiser pH

val ue was adjusted to 5.5 with sul furic acid was supplied at 180 T/ Hr
fromthe spraynB8o#@les$-story quenching tower, said first quenching
chamber has a water suppiy pipe equipped with nozzles at a
two-dimensional density of 2 noziles/nf or more of the
10 sectional area of the multi-story quenching tower and
contactipg the reacted gas with 5T or more of water per 1T of
the reacted gas fed from the nozzles.
2. A method for preparing acrylonitrile according to
claim 1, wherein the reacted gas is supplied at a linear
15 velocity of 0.1 to 0.9 m/sec. in the first chamber.
3. A method for preparing acrylonitrile accerding to
claim 1, wherein the spray nozzle is selected from the gfoup
consisting of a full cone type nozzle and a hollow cone type

" nozzle.



- 12 - (20). _ : 7-%of ammonia left in the reacted gas was
conpletely col l ected in the second:chanmber (3); therefore, the gas
exhausted through the transferring pipe &16) did not contain 5 ammoni a.
Wien the systemin the tower reached itd equi | i brium " state, the
pressure at the bottomof the tower was 0.5 kg/cnferr] G < Conparative
Exanpl e 1> o The reacted gas wth the conposition shown in
Exanpl e 1 was purified-in the sBhetam@gler as in Exanple 1 except that
10 the two-dimensional density of the nozzle was 3.7 nozzles/nferr]

and the anount of whiisr iawpptien relates ctardbanetiexi ¥dr Ppreparing 1T of
the reacted gas. The collectability of ammobnia fromthe reacted gas
was 77 % acryleniariibs dy \eammoxydaltdon msihfg a multi-stdie quentlethgas with
t he conposition shown in Exanple 1 was purified in the sane manner as
i n Exanpl etdwexcemhd ithod compeibes- thoessepsadt danpspliyimf thee nozzle was -
1.9 nozzles/nferr]. The collectability of anmonia fromthe reacted gas
was 88 5% readfed gustintd theplfigst quenching chamber ASE Otlik nanlit he

met hod of the present invention, collectability of ammonia is inproved
so that ansubﬁj(dq@énching asowdrgnisaliid €ieet BAehORifgSERambslr tgs t4 oubl es
such as clogging in the tower due to the high boiling point conpounds

water supply pipe equipped with spray nozzles at a two-
dimensional density of more than 2 nozzles/m’* for the
sectional area of the mhlti-storyOquenching tower and

10 contacting the reacted gas with 5T or more of water per 1T of

the reacted gas fed from the nozzles.



25 are avoi ded. - 13 - What is clained is: o 1. A
nmet hod for preparing acrylonitrile by reacting propyl ene and/ or
propane, amoni a and nol ecul ar oxygen in the presence of a catal yst
and purifying the reacted gas in a 5 multi-story quenching tower, said
et hod conprising the steps of supplyyng the reacted gas into the
first quenchi ng chanber of the multi-story quenching tower, said first
guenchi ng chanber has a water supply pipe equipped with nozzles at a

t wo- di nensi onal density of 2 nozzles/n{ferr] or nore of the 10 sectional
area of the nulti-story quenching tower and contacting the reacted gas
with 5T or nore of water per 1T of the reacted gas fed fromthe
nozzl es. 2. A nethod for preparing acrylonitrile according to
claim1, wherein the reacted gas is supplied at a linear 15 velocity of
0.1to 0.9 nisec. in the first chanber. - 3.” A nethod for
preparing acrylonitrile according to F:|£BaiL11, wherein the spray nozzle
is selected fromthe group consisting of a full cone type nozzle and a
hol | ow cone type nozzl e.
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