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*159159* DESCRI PTI ON MET Sl NG
PRODUCTI ON OF HEAVY CONPON I ETHYL KETONE
5 TECHNI CAL FIELD [0001] relates to a

met hod for suppressing productléﬂ5%f_a heavy
conponent of nethyl ethyl ketone. 10 Mre
particularly, the invention relates to a nmethod for
suppressi ng producti on GESCRIEREVIONONMponent by
di meri zation of nmethyl ethyl ketone, and also relates
to equi pnent for . purification or storage of nethyl
et hyl ketone. 15 BACKGROUND ART [0002] Methyl et hyl
Mk@toRe FORERD HRRES SideT (HRAIBHIOLON Qi HEAVY aGOMPONENT OF
sol vent, and can be synthesized by a dehydrogenation
METHYLi BFHYL KESQHhol (see non-Patent Document 1, for
20 exanple). The production process of nethyl ethyl
ketone w Il be described briefly below. [0003] FIG 1
Is a schematic f|OMIChart shomnqg@ﬂﬁgroduction
process of nethyl eth but anol as a raw
[§ﬁ§3r|al (indicated as "SBA" in the figure)

nges a dehydrogenation reaction.in a

LR AL o B P dh 0
p?g&g%ki§%h¥J a égvilcom JHe&é)5¥]m khffagéhofakeggne.
More particularly, the invention relates to a methdd for
suppressing production of a heavy component by dimerization
of methyl ethyl ketone, and also relates to equipment for

purification or storage of methyl ethyl ketone.

BACKGROUND ART
[0002]
Methyl ethyl ketone (MEK) is a useful cbmpound mainly

as a solvent, and can be synthesized by a dehydrogenation

-reaction of 2-butanol (see non-Patent Doéument 1, for

example). The production process of methyl ethyl ketone
will be described briefly below.
[0003]

: FIG; 1 is a schematic flow chart showing a production
process of methyl ethyl ketone. |

'2-butanol as a raw material (indibéted as "SBA" in
the figure)_undérgoes a dehydrogenation reaction in a

dehydrogenation reactor 10 to be methyl ethyl ketone

. LT

*G00002*
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nmet hyl ethyl ketone and the raw material are
separated. The nethyl ethyl ketone is taken out at the
top of the 5 tower, while the 2-butanol is taken out
at the bottomof the tower. The recovered 2-butano
Is reused as a raw material. The fracti onated nethyl
ethyl ketone is then dehydrated in a dehydration
tower 30 since it contains a snmall anmount of water as
(anbycpteduets. "BUHISequertttey,fidere)0. matheyl, ety Imdtdtydnethyl
Is sent to a purification tower 40 where a heavy
kesapendist sfeavtmded yn MK dineert izand oingftobher 2@thyére the
et hyl ketone or the like is renoved, whereby nethyl
H@tth_\yll I@élhdde Kehvding anddddree e aof Wexyabn@ughsepab@ted
sed as product is produced, and then stored in
T§€0F1§§§1Yéqlﬂ%ntket91€5(}s [[G0Gs] etk b3t theytoRrepHnehe
nt hesi zed and purified in the above-nentioned
tﬁ%&&esyhﬁzﬁ e IR prodiadin aut ek hijhe depyfom of

neet the product 2 speci fication since

e et DRY, REchubrochsohltenel e mansAd A i

f th hyl et hyl
mRLBERAT. ConelRaaebasr mefhyt stta?rh ?k?eitﬁneoﬁtst Shsn
dgﬂﬁeavg%ﬁ%q'l ”%Stde%% eat nCWQP%O glg'c tlt[; corlilgalns a

conponent remal ns even a

sQHﬁif'ﬁ?hhgﬂof N Ratgen g%?#@%@$éﬁ JQ&&Q@qéj tly, the

Chem ca gl neering of 3 I'Ssu

m@%ﬁ?@)etﬁgg %A dri00Y sEhe | proé? Pﬁ%hpfﬁﬂ £BHEL ! Bo

vi ew of above- nentione ect o

th%e'BVﬁ%QdyWddﬁﬁdﬁedﬁ“%@ﬁk%&iB?“{E@ éfﬁe?ﬂ?&fféﬁ'ag the
production of a heavy
methyl ethyl ketone or the like is removed, whereby methyl
ethyl ketone having a degree of purity enough to be used as
a product is produced, and then stored in storage equipment
50.
[(0004]

Methyl ethyl ketone synthesized and purified in the
above-mentioned process has the following problems.
1. Methyl ethyl ketone may not.méet the.product
specification since the amount of the heavy component
increases during storage.
2. Contrary to the belief that methyl ethyl ketone
pu;ified by separation in a purification tower contains
almost no heavy component, a small amount of a heavy
component still remains even after purification.

Non-patent Document 1: Journal of Chemical

Engineering of Japan, Vol. 50, issue 8 (1986), p.565
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5 conponent which deteriorates purity of nethyl ethyl
ketone. DI SCLOSURE OF THE | NVENTI ON [ 0006] The
i nventors nmade extensive studies to solve the 10
above-nenti oned problens, and paid attention to
materials of equipnment used in a purification process
or in a storage part. In a purification or storage
equi prment, a |lowcost material such as carbon stee
(D80geéneral |y used insofar as a corrosive conmponent
such as an acid is not treated. In 15 the production
of methel| invhpkiket bae, beenboadst éel Viay dfedmeusdbve-
since it does not contain components which cause
neBELe8EEnPEPPdgiispneht . obipeetepf thehasvieasnoponfsi teed
that, when carbon steel is oxidized, nmethyl ethyl
PkeYofE PsMEtRed fed suppaeszdish Hrasinaidiale alera dieasy
a catal The inventors have found that dimerization
CORDRECAY) VBfy ARCESHE TERT P IS Gt e Wy LIl afetone
appropriate material for equipnent which is to be in
contact with nethyl ethyl ketone. The invention has

been mde Dasel gL SRBRE K D] 0007 T

[§?Eg?e33|ng production of a heavy conponent of met hyl
3 ketone. 1. A nethod for suppressing

prOdufﬁeOEnQEn@oggaMXdecggEgﬂgqgeo%tm§¥%$ & Wdive the

ket one conprising usrng a i zi'ng i'nhi bitor

aHBIISLinéht@Bn'e%aitro'b'le{‘hssurf RE g %Mﬂgl&?tﬁ@'}ﬁgferlals

st orage equi pnent which'is to be 1n contact

offeé Mh?ﬁERX|u%%HQH% a2pn9¥%ﬂ33ﬂ¥8¥f§¥oée§§”§§5iﬁga storage
producti on of a heavy

part. In a purification or storage equipment, a low-cost
material such as carbon steel is generally used insofar as
a corrosive component such as an acid is not treated. 1In
the production of methyl ethyl ketone, carbon steel has
been used since it does not contain components which cause
corrosion of equipment.

However, it has been confirmed that,.when carbon
steel is oxidized, methyl ethyl ketone is dimerized since
an iron oxide serves as a catalyst. The inventers have
found that dimerization of methyl ethyl ketone can be
prevented by use of an appropriate material for equipment
which_is to be in contact with methyl ethyl ketone. The
invention has been made based on this novel finding.
[0007]

The invention provides the following method for

suppressing production of a heavy component of methyl ethyl
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conmponent of methyl ethyl ketone according to 1,

Wwherein the dinerizing inhibitor material is zinc,

alum num a 10 zinc-alum numalloy, tin, stainless

steel, a fluorine-based resin or a polyolefin resin.

3. The nethod for suppressing production of a heavy
conponent of nethyl ethyl ketone according to 2,

wherein the dinerizing inhibitor material used in the
kptionki.cation 15 equi pnent is stainless steel. 4. The

nmet hod for suppressing production of a heavy

lconpohAemethofl flerhglpptreyls iket predactdodi rf to Hsavy
wherein the purification equipnment is a condenser
cefipeohendolod meshingl edthiyyll Kedtcoree comdy/mrs img ecelnvera

whi ch tenporarily 20 receives nethyl ethyl ketone. 5.

dTRe ragihgd INdibdtepr evdierd 3dr cductdast dn & mmface of
conponent. of nethyl ethyl ketone according to 2,
PRF& LA At i0Re OFi SEOTATSy SMHITmasT Whit@r il ek i fntgentact
storage. equipnment is zinc, alumnum a zinc-alum num
withoretly it ehyis ketoRepyrification or storage

zﬁgzL?ﬁﬁéhw{eﬁEsfﬁf%%'esﬁh%'wﬁ%ﬁg:%:rﬁ%ﬂ%%%‘y% ?qﬂlmeavy
cFBbEBEnen B me ks Ty o 412? 'saﬁqctgo%;q:a@”?%qe oy ofhgrein
tnsa&xpegggﬁgggﬁhh%i%w!a eetlfnagat]h‘;fst Pnd, kat]{h%ninum, 2

I nventl Inmerirzatiron o Yy etone 1 n

z@HELghﬁﬁg:&‘xg@ha@.ﬁ?ﬁ/ﬁé?iﬁ?e%%jt 0%458; T gl bJ‘fleuorine—based

prevente eref dr . € invention is -
rédihablhe ot goARl Ak thequality of products. 10

BRI EF DESCRI PTI ON OF THE DRAW NGS

3. The method for suppressing production of a heavy
component of methyl ethyl ketone according to 2, wherein

the dimerizing inhibitor méterial_used in the purification

'equipment is stainless steel.

4. The method for suppressing production of a heavy
component of methyl ethyl.ketone according to 3, wherein
the purification equipment is a condenser which cools
methyl ethyl ketone and/or a receiver which temporarily
receives methyl ethyl ketone.

5. The method for suppressing production_of a heavy
cbmponent of methyl ethyl ketone.according to 2, wherein
the dimerizing inhibitor material used in the storage
equipment is zinc, aluminum, a zinc—alumiﬁum alloy, or tin.
6. A purification or storage equipment for methyl ethyl
ketone comprising at least a surface to be in contact with

methyl ethyl ketone made of a dimerizing inhibitor
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[0009] FIG 1 is a schematic flow chart show ng the
purification process of nethyl ethyl ketone. FIG 2 is
a schematic flow chart showi ng the 15 production
process of nethyl ethyl ketone. BEST MODE FOR CARRYI NG
- OQUT THE I NVENTI ON (001011. The nethod for suppressing
production of a heavy 20 conponent of nethyl ethyl
ket one of the invention conprises using a dinerizing
mahbrbator material at least. in a surface of a
purification or storage equi pnent which is to be in
[(8BABAct with nethyl ethyl ketone. FIG 1 is a
schematic flow chart showing a 25 purification process
of nemyth@tmthﬁdt 6m§ sRpEressdhgwp rodugipiion cHt ioheavy
process of meth K eth ket one whi ch has been
caBRryaeatedti Reihyéhpd artlu dﬁ@ttomﬁerofscﬂ%qurrtmre 2.
5 Dehydrated nmethyl ethyl ketone is distilled in
dbﬁ?FF%é’éthBnolfoWE hyd, &byl d&hndeedn @ W HorGR bR |
romthe.top of the tower. The nethy| ethy
pgSFSﬁé Ph FHélnﬂoPﬁPEF9§ éﬁ§|§$(ﬂﬁﬂ%ﬁ?qﬁﬁ dosF&fame, the

fied, .5 Th d d
ot B QBTSRRI S SRV

oM }ggu%ggelver 44 is sent to a purification tower 40
aggln I'T necessary, where a heavy conponent is
removed till. the nethyl ethyl ketone satisfies the
product specification. If the nethyl ethyl 10 ketone
meets the pr agygk PROERTHIAINDE itk BN Y/
ketone is then cooled to nornmal tenperatures by a
[6oober 46 and stored in storage equi pnent 50. The
met hyl ethyl ketone is transported using a punp P

FIG. 1 is a schematic flow chart showing the
purification process of methyl ethyl ketone.

FIG. 2 is a schematic flow chart showing the

_‘production process of methyl ethyl ketone.

BEST MODE FOR CARRYING OUT THE INVENTION
[0010}.

The method for suppressing production of a heavy
cOmpdnent of methyl ethyl ketone of the invention comprises
using a dimerizing inhibitor material at least in a surface .
of é purification or storage equipment which is to be in
contact with methyl ethyl kefone.

FIG. 1 is a schematic flow chart showing a
purification process of methyl ethyl ketone. FIG. 1 shows
a purification process of methyl ethyl ketone which has

been dehydrated in a dehydration tower 30 shown in FIG. 2.



10

15

20

25

[0011] 15 In the nethod for suppressing production of

a heavy conponent of nethyl ethyl ketone of the
invention, a dinerizing inhibitor material is used in
purification equipnment such as the condenser 42, the
receiver 44 and the cooler 46, and/or storage

equi pnent such as a storage tank. 20 As exanpl es of

the inhibitor materials, nmetal nmaterials such as

zi nc, Dehydrattaidness ydt ealhylalkgtioneamiandistidlled in a
zinc-alum numal loy; resin materials such as a
Punidriicsd-idradeweardity such mscpotsedt infther bethybeéne, gas
and polyolefin resins; and the |ike can be given.

fMogo the didd @f ddw ity s f The oetdydoating. fkdtmrd &n the
hydroxi de of zinc or alum num obtained by treating

tArRe ofr aal9@fi ddmastaleddiera regndrnses et (seapenyjquefied.
A dinmerizing inhibitor material nmay be used at | east

Tihe 56@% MR bk grrgrived tH e Fecebriehctdwi tThe

| h %ﬁﬁyl ket one. Specifically, entire equi pnent
“\g%‘ I tans %ﬁ%‘%]zqﬁfgdl%l’bh%o?e‘ﬁ%’c%‘ﬁa“ oF sent

taI :er natlvelayqeé%rbﬁé;surfalge é?(;"i”g‘?e’ldgofgg‘?%%g%ﬁ}% ywbhere N
A o R e nonBh, S Bi Pt PRt Bk Theone
stalﬁ(;:‘Lsg'l@' 'tﬁen%rlm& tﬁgeé@f %La:lon 10]%{‘2 %al A ]S ethyl

puri catlon U|pnent may pref eraoly

k%tt%%' t{( ﬂxfdcﬁféﬁh%é’éffféétlé‘i? e %}%K%  gEhyl

ket one’ I S Kept at a t'enper at ure

Keltlone GOl Pyddresad er{orrﬁé‘lt{‘&nﬁélféégféy Bg F cooler 46

equi pnent using zinc- or tin-plated carbon st
aBidMRRN i TS INde Jerq@iﬂﬁb{éntkef)@ne THY xﬁ@ckﬂ@PS@@'hyl
since the plating mayb

ketone is transported using a pump P.

[0011]

In the method for suppressing production of a heavy'

- component of methyl ethyl ketone 6f the invention, a

dimerizing inhibitor material is used in purification
equipment such as the condenser 42, the receiver 44 and the
cooler 46, and/or storage equipment such as a storage tank.
As examples of the inhibitor materials, metal -
materials such as zinc, tin, stainless steel, aluminum? and
a zinc-aluminum alloy; resin materials such as a fluorine-
based resin such as polytetrafludroethylene, and polyolefin
resins; and the like can be given. Also, a silica coating
film or a coating film of a hydroxide of zinc or aluminum
obtained by treating zinc or aluminum with water may be

used (sealing).
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nodi fied due to the high tenperature, or.the carbon

steel inside is precipitated due to peeling or

cracking. Therefore, it is preferred that stainless

steel be used in a condenser and/or a receiver which

is nmost likely to be in 20 contact with nethyl ethyl
ketone with a high tenperature. As exanples of the
stai nl ess steel, SUS304, SUS316, SUS405, and SUS410

can pRefddmeiy ivey dinkei.i oGO hd{t Asi ek anpy dse aisddieat least
di meri zing inhibitor material used 25 in the storage

ieq@ prverfigceiwieralamdipmnta s nce abeim nuoontatoyyiodh

tin can preferably be given. It is particularly
mertdhydr regch st hakte tdree di Bpeicdifigailihi biardri reatesyuigindgret may be

- zinc or 7 alum num Methyl ethyl ketone is cooled to

fiogmes oft enpEies UkaiGif irdrilphsel ngatarbagh eheatberaptively,
and therefore, nay not cause the high tenperature

aprsé’dflfé\ﬁe d° rﬁﬁfltlrrbrféﬁ‘%ﬂfo‘i/é”’lq’fhe‘ﬁ%FBYé ethyl sketone may be
ékﬁfe able to use 5 e w;ggir%ﬁéﬁ 8§gga h%%o%%cosélmerlZlng

.t h I the lik t
RS %e@%e?‘lylc%? G Gl RERRRE - o be i contact

.qy h,methyl ethyl ketone. [0014] 10 I'n the equi prent
or d

urification or storage of nethyl ethyl ketone of

cont adt Wi RS qfhyﬁ*@ke HiaPfend b ;08 HEcbPia

ez i 0 b t@&[t o?méﬁt .e?ﬁ?gpéfé f.QEiabiyc %g

equi pnent, qul pmant or ms staln st ee

sRQY A Jég@Fd QE GRID R 1S8Rl 4t oW £ Zd 1€ methyl ethyl
alumnumor the like is sprayed can be given. Such

Kt drRmen. &?tb@c AP diet diffo@r §h8PECRBORE a8 BYgRer) till

known neth
cooled by the cooler. In the purification equipment using

zinc- or tin-plated carbon steel, dimerizion of methyl
ethyl ketone may be. caused siﬁce the plating may be
modified due to the high temperature, or.the éarbon steel
inside is precipitated due to peeling or cracking.
Therefore, it is preferred that stainless steel be used in

a condenser and/or a receiver which is most likely to be in

-contact with methyl ethyl ketone with a high temperature.

As examples of the stainless steel, SUS304, SUS316, SUS405,
and SUS410 can preferably be given.
[0013] |

As-exampies of the dimerizing inhibitor material used
in the storage equipment, zinc, aluminum, a zinc-aluminum
alloy, or tin can preferably be given. It is particularly

preferred that the dimerizing inhibitor material be zinc or
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By use of equi pment of purifying or storing nethyl

et hyl” ketone of the invention, dinerization of

net hyl -ethyl 20 ketone can be suppressed. [0015]. As
an eval uation exanple, results of evaluating an

i ncrease in the anmount of a heavy conponent when
various materials are imersed in nethyl ethyl ketone
will be 25 explained. [0016] Evaluation Method 8
aVamious .SaMptRglwetkypuketona glsassorede toohbaimaar
together with nmethyl ethyl ketone (MEK) The gl ass- nade
teopeaianerr esa s fitleen pasisenge d hoowg it drtst ano teeanperrad ur e
bath of which the tenperature was kept at constant.

- thkgedomeenmay gfota caasey thenmiorentt ez reeame areislenys as

gas.chronatograph¥ whenever a predetermned tine
ngnipoasd pboysch Therefehe, ééntenpreffezahdgy o use
conponent of methyl ethyl ketone alone (blank) was
eqMd ETREEs (FOBEPO 1] loroamadt feat ont Béanpier 1€x3mple,
gran1of irgn rust collected froman open tank forned
CHHLPHEHGN © Qﬁﬁneghéyoﬁ@ﬁﬁmﬁﬁ%% IRTARY A Obt 3} waynum or
cratching carbon steel w thqut rust were, . .
Bl AP AR R BEHY SR Smia Tt Shite L WU ik sk@ be in
i m .of nethyl. 15 ethyl ketone (produced by
cPﬁ%%%Fsﬁl%gégﬁFhé&.F%E?é.%ptﬁﬂf'content of a heavy

[ggﬁggnent gener ated was neasured when the inmersion
tenpératures were 15C to 50C. The results obtained

are shg hEneEﬁgbﬁeﬁt'Eﬁgmﬂdyiff%%ﬁféh di Wrage of
conflrne that” 1 fon rust _ | :
methyl ethyl ketone of the invention, at least the surface
which is tq be in contact with methyl ethyl ketone is |
formed of a dimerizing inhibitor material. As examples of
such equipment, equipment formed of stainless steel or
equipment formed of carbon steel té which zinc,-aluminum or
the like is sprayed caﬁ be given. Such equipment'can be
applied in a chemical plant by a known method.

By use of equipment of purifying or storing methyl
ethyl ketone of the invention, dimerization of methyl ethyl
ketone can be suppressed.

[0015]

As an evaluation example, results of evaluating an
increase in the amount of a heavy component when various
materials are immersed in methyl ethyl ketone will be
explained.

[0016]

Evaluatibn'Method
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$-1 " MMtOIOIl I. pH3-1rl MMU

Various samples were put in a glass-made container
together with methyl ethyl ketone (MEK). The glass-made
container was then immersed in a constant temperature bath
of which the temperature was kept at constant. The content
of a heavy component was measured using gas chromatography
whenéver a predetermined time elapses. In each test, the
content of a heavy component of methy; ethyl ketone alone
(blank) was also measured.

[0017] |
Evaluation Examble 1

One gram of iron rust collected from an open tank
fbrmed of carbon steel and one gram of iron powder obtained
by scratching carbon steel without rust were separately put
in glass containers and then immersed in 50 ml of methyl

ethyl ketone (produced by Idemitsu Kosan, Co., Ltd.). The

content of a heavy component generated was measured when

the immersion temperatures were 15°C to 50°C. The results
obtained are shown in Table 1.
From the results, it was confirmed that iron rust

(iron oxide) promotes dimerization of MEK.



01

S o un ‘ATeaT3oadssx ‘wdd
© _owz® .
~ - .
—+=® 0O 1M pue sinoy se possaidxe aie jusucdwod AAedy B JO 3JUS3UOCD Y3} pue swTl 8yl ‘sTqel syl ul
1 — - —
— [
= o o
o) c l
o—_2Z2. «©
~~ ’
®© —~ O \O}I (] - — -— -—_ - - - - - - - - (1] A%4 8¢ Z6 - b -
—-0Ox c—©
. o O O - — - - - - - - - - - - 0Z61 9¢ bL 08S1 LE ST1
0o
—~ 1
z0 = o ® 002§ 15 Ly ¥6 | 0096 Ly Ly 96 | 086€ 9 | 9 96 oLy 9¢ 6b SLTT 137 L
=+ 0. ®© : .
; + T oS _ | ogse Lb 9% 9z | 019¢ Sy Sb gz | ozzz Sy Sp 82 vL6 9¢ 52 0zL 9€ 5z
V .
o —~ O —
= (\a)C no | OTrE 9p 9¥p zz | otee £ £y ¥Z | 0€6T Sy Sb vz 2eT e S 08% 13 0z
O ~~ ~ 1 . : .
o ® S0 - - oLyT | LP Ly b 08ET 144 /A7 S 089 144 £p S SL (4> € 0Z1 8¢ €
c O ~ :
o (@] 1 D : .
1 @ (@] O o €b 137 134 0 £ 134 -EF 0 [ %74 1374 €b . 0 vE ve 0 ob ob 0
< O O < s 3sna | Iapmod | jyuetd | SWTL isnx zopmod XueTg swtl | 3snx | zopmod yuetd QWTL asnz yueTd awTy 3snx yuetqg | swWTL
=
v Toc_= . :
- Z uoxy uoar uoIr uoxT - uoxi uoag uoxr uoxl
O - 0O -
© - - i 0,06 : @anjezadwel uoTSISUMT 2,0F @anjexsdwsl uOTSISWWI 0,0€ : 8xnjexadws] uoTsISUM] 0,02 ¢ aanjezsdway 0,61 : @anjeaadwss
q (S st .
LZ0o
ITo - s uoTSIOWMI UOTSISUT
$9093s_ -
~~
© aq [T sTqel]
<tk T -
l ———NANZ2Z2 [8T00] .

g



10

15

Lo co t
o Sd i

0o ONNO) I O EU NV I
M H
tQ x )4
E
p
I

r VWO HI 4..) . p
CV NW)Ow% O

s Q E }_0MNU ON

p In I OU pONOCD

-1 .--1 . -1 W4-) o .

10 .- .a baMMMc

) -1 0 (D
) I r M
16311 00 r wa

0
a v
p N
5
o
)

Evaluation Example 2

Two pieces of zinc-sprayed carbon steel platé (30 mm

.x 30 mm x 3 mm (thickness), thickness of zinc layer: 80um:
‘Sample A) and two pieces of plate obtained by subjecting

‘Sample A to a Si-sealing treatment (Sample B) were provided.

These samples were immersed in 50 ml . of MEK, and the amount
of a heavy component generated at an immersion temperature
of 30°C or 50°C was measured. The results obtained are

shown in Table 2. 1In each sample, production of a heavy

-component was suppressed as compared with the case of

-Evaluation Example 1.

[0020]
Table 2
Immersion Immersion
temperature : 30°C temperature : 50°C
Immersion Sample Sample Sample | Sample
time Blank A B ' .B.]_.ank A B
0 hours 50 51 49 | 48 48 50
1 hour - - - 47 50 47
5 hours - - - 50 61 53
24 hours 51 55 52 .49 81 61
48 hours 51 . 59 . 56 50 91 68
72 hours | 49 61 s9 | 49 94 75
96 hours 52 62 60 49 94 80
147 hours | - - - 51 107 96

11
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a L [0019] Evaluation Exanple 2 Two pi eces of
zinc-sprayed carbon steel plate (30 nm x 30 nmx 3 mm
(thickness), thickness of zinc layer: 80pm 5 Sanple

A) and two pieces of plate obtained by subjecting

Sanple A'to a Si-sealing treatnent (Sanple B) were

provi ded. These sanples were inmersed in 50 m - of
IMEKhear@HiRE aMUont@intd deay h&OApasidoaneraded at
an i mersion tenperature of 30C or 50C was neasur ed.
ekiperesaad tas olt gped are 10 shown in Table 2. In each
sanpl e, production of a heavy conmponent was

Ssmppiee $sedbas igepdrne d he e tlhe saseyinig zBval vat canbon
Exanple 1. [0.020]. Table 2 Inmmersion | mrersion
sttegderat ure : 30C tenperature : 50C | nmersion Sanple
Sanpl e Sanple Sanple tinme Blank A B Blank A B 0 hours
Ssgrie £3 Lpteg by maating SamgleA 47iths achydrolyzed
- 50 61 53 24 hours 51 55 52 49 81 61 48 hours 51 59
FEohe 19 B ety hasind id igge 53pho(at yaethylorthosilicate,

manufactured by Kanto Chemical Co., Ltd.) for sealing
[0021]
Evaluation Example 3

Each of the following samples (60 mm x 50 hm X 6 mm
(thickness)) was immérsed in 200 ml of MEK. The amognt of
a heavy component produced at an immersion temperature of

35°C was measured. The results are shown in Table 3. In

each sample, production of a heavy component was suppressed

as compared with the case of Evaluation Example 1.

Sample C: Obtained by thermally spraying zinc to carbon
steel (zinc thickness: 80 pm)

Sample D: Obtained by subjecting Sample C to a Zn(OH),
sealing treatment (specifically, obtained by subjecting
Sample C to é Zn{OH), sealing treatment by rinsing after
thermallyvspraying zinc, followed by drying)

Sémple E: Obtained by sﬁbjecting Sample C to an epoxy'resin
sealing treatment (specifically, obtained by subjecting
Sample C to a sealing treatment with a double-fluid epoxy
resin which is curable at normal temperatures éfter
thermally spraying zinc)

Sample F: Obtained by thermally spraying a zinc-aluminum

12



96 hours 52 62 60 49 94 80 147 hours - - - 51 107 96

15 11 In the table, the content of a heavy conponent

was expressed as Wt ppm Sanple A: otai ned by

thermally spraying zinc to carbon steel 5 Sanple B
ot ai ned by coating Sanple A with a hydrol yzed

al cohol sol vent-based silica sol

(tetraethylorthosilicate, manufactured by Kanto
allery ¢al darbor tsteelf oralsen) itighick@O2d] SHyalmpat i on
Exanple 3 10 Each of the follow ng sanples (60 mm x 50
Sempd. €6 GTMOKttahinekcn éss )i neaisnd naved séxdly img 206k et ©fib MEKting
- The anpbunt of a heavy conponent produced at an
Sﬁﬁﬁéﬁsﬁbﬁxienﬁhr@ﬁﬁmeAdﬂCHESCSQaiingaSUBeﬁmeﬁhe

results are shown in Table 3. each sanpl e,
(sregidtiiced 1of, &bt@ahgﬁ@drmeﬁ@meMSnguﬁpmpésea t® @s Zn (OH)o,
co ared with the case of Eval uation Exanple 1.

) T2 R ‘h%%la‘btye%hebkiam?séﬁ@a?ﬁﬁgrzFh@rtnélly

caern steel (zinc thickness:

S5y ST o el st oy zdrxéblag? Ing
SeIfien 1 (BUR ARl WG 19 cSATRIRE byto | Hop ngame Si
%fatﬁng e r%e}pso%yaﬂ@] $dling %L\'nﬁfﬁdcbtyod%' oy
sgf }l%ctl.aﬁw 38 AU (ARRCLl Soly Y QB ALISH, bY

doubl e-fluid epoxy 25 resin mhlch is curable at nornal
tenperatures after thermally spraying zinc)
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Sanple F: Cbtained by thermally spraying a
zinc-alumnum 12 alloy to carbon steel (all oy

t hi ckness: 80 pn) Sanple G Obtained by rinsing and
drying after subjecting Sanple F to a Zn(OH) 2,

Al (OH)3 sealing treatnment (specifically, obtained by
subjecting Sanple Fto a Zn(OH) 2, 5 AI(OH) 3 sealing
treatment by rinsing after thermally spraying a
zinc-alum num al l oy, followed by drying) Sanple H
ot ai ned by subjecting Sanple F to the sane Si
sealing treatnent as Sanple B. Sanple |I: Wite gas.
tube (zinc-plated steel pipe) 13 a a aHI O1 Nin
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In the table, the content of a heavy component is expressed as wt ppm.
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[0023]
Evaluation Example 4

Each of the following samples (60 mm x 50 mm x 3 mm
(thickness)) was immersed in 200 ml of MEK. The amount of
a heavy component produced at an immersion temperature of
35°C was measured. The results obtained are shown in Table
. _

Sample J: Tank iron plate (carbon steel)

‘Sample K: Obtained by forming a film on carbon steel with

zinc-rich paint (Product Name: "SD Zinc 1500A",
manufactured by Kansai Paint, Co., Ltd.)

Sample L: Obtained by coating carbon steel with an epoxy
resin (Product Name "Million Clear" manufactured by Kansai

Paint, Co., Ltd.)

[0024]
[Table 4]
Immersion
time Blank Sample J | Sample K| Sample L
25 hours | 53 802 63 | 48
191 hours 58 968 98 53
312 hours | - 55 976 ldl 52
570 hours 54 985 133 49
981 hours - 61 987 .169 50
1581 hours 156 1096 193 54
2084 hours 172 1206 210 47

In the table, the content of a heavy component is expressed

15



10

15

f>a' -1 toOU U 1Ini ul U ri) NU a--) ri pN

OU :j ~3000000000Ca O,QJ-1 ODOCa MN ao
MO r M-I NNr O, v.Nr1 MNd Hrrl rl ri NM
V' Nr OD [0023] Evaluation Exanple 4 Each of the

following sanples (60 nmx 50 mm x 3 mm (thickness))
was i Mmersed in 200 m of MEK The amount of 5 a
heavy conmponent produced at an i mMmersion tenperature
agf w85pwas neasured. The results obtained are shown in
Table 4. Sanple J: Tank iron plate (carbon steel)
[(Bauplie K Obtained by formng a filmon carbon stee
with 10 zinc-rich paint (Product Name: "SD Zinc
1500AFrommahef aetsuied, by tKeasaicdra itmedCthatltgbdduction of
Sanpl e L: Obtained by coating carbon steel with an
aeperyy cegippnePriocuct shppresddd iion Sdmaiéds K and L.
manuf actured by Kansai Paint, Co., Ltd.) 15 [0024]

- HpVabyee 4]in |Samrls 60 tdlwehBllanlar8hnipt eode Sampte detected in

Sample L 25 hours 53 802 63 48 191 hours 58 968 98
agditiep pourdn 3ERTE0hesyy sronprenent 5Af 985 tizg hgpse of

981 hours 61 987 169 50
1,000 hours. 1In the case of the epoxy-resin coated sample,

an'eluted component of the epoxy resin was detected.
Therefore, Samples K and L are not preferable for use in

equipment for producing MEK.

INDUSTRIAL APPLICABILITY

[0026]

By the method for suppressing production of a heavy
cqmponent of methyl ethyl ketone and the equipment for
purification or storage of methyl ethyl ketone .of the
invention, deterioration in quality of methyl ethyl ketone

in purification and during storage can be prevented.
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15
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25

1581 hours 156 1096 193 54 2084 hours 172 1206 210 47
In the table, the content of a heavy conponent is
expressed 15 as wt ppm . [0025] Fromthe results, it
was confirnmed that production of a heavy conponent
was suppressed in Sanples K and L. 5 However, in
Sanpl e K, al cohols and ketones were detected in
addition to an ordi nary heavy conponent after the

| apse of 1,000 hours. In tbrImgse of the epoxy-resin
coated sanple, an eluted conponent of the epoxy resin
was detected. Therefore, Sanples K and L are not
preferable for use in 10 equi pnent for produci ng MEK
1. NDUSERmAL haRPIflo@ABIURIPEE s i0QP ¢ir Bluc thicomes hoa Heavy
suppressi ng production of a heavy 15 conponent of

endt I i&dthohle Yk Heeteie preimpriging using a
yuri fication or storage of nethyl_ ethyl ketone.of the
e, It amaeiimrgwd its2oF Bt aypusfage of
i.n purification and during sforage can

ket.qne be,

p&ré\?fglrﬁaé?&.onléjﬁ%ch@gel.e%ﬂ%td ‘f}bJrCEugBr BSspRgin contact
roduction of .a heav conmponent of methyl ethyl

R ME T ﬁtg}ynlgelifs'%/‘?fge'a 5 di meri zing inhibitor

material at least in a surface of purification or

storage equi pnent which is to be in contact wth

net hy t . e thod for suppressi
Zﬁr odulgp ?oﬁélgp Ig? %;J%vysglpfyécsg%&g)nEocg?Ct?rzé?ﬁy? e @?avy
d@ﬂﬁyﬂéd¥“8¥wﬂégh§f)é%ﬁyfnﬂetone according to claim 1,
wherein the dimerizing inhibitor material is zinc, aluminum,

a zinc-aluminum alloy, tin, stainless steel, a fluorine-

based resin or a polyolefin resin.

3. . The method for suppressing production of a heavy
component of methyl ethyl ketone according to claim 2,
wherein the dimerizing inhibitor material used in the

purification equipment is stainless steel.

4. The method for suppressing production of a heavy

component of methyl ethyl ketone according to claim 3,

wherein the purification equipment is a condenser which

~cools methyl ethyl ketone and/or a receiver which

temporarily receives methyl ethyl ketone,.

5. The method for suppressing pioduction of a heavy

component of methyl ethyl ketone according to claim 2,
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wherein the dinerizing inhibitor material is zinc,

alum num a zinc-alumnumalloy, tin, stainless steel,

a fluorine- based resin or a polyolefin r r-esin. 15 3.

The nethod for suppressing production of a heavy

conmponent of methyl ethyl ketone according to claim 2,
wherein the dinerizing inhibitor material used in the
purification equipnent is stainless steel. 20 4. The
whetrtedoh ftore siippreissing ot d OMmHfe i HBaYY¥ed in the
conmponent of methyl ethyl ketone according to claim 3,
Sitvaragien etdvel gmaTitf |icata ionc e cuil ypmenim, Sa az twadebs@inum alloy,
whi ch cools nethyl ethyl ketone and/or a receiver
Qthité - tenporarily receives methyl ethyl ketone. 25 5.

The nethod for suppressing production of a heavy

conponent of nethyl ethyl ketone according to claim 2,

7 wherein the dinmerizing inhibitor material used in

‘he &t BMEdd 1&GGioweRr istotiase eduimmamy for methyl ethyl
zinc-alumnumalloy, ~or tin. 5 6. A purification or _
KStePgg EBRA e Forleasithy? BHRGACE Ke® oPR EBnpPNsaAl with

ast .a syrface to be in contact with nmethyl ethyl

I
"%té:thé’ e ST SRR nBRAS RS PnkiimeTdring dmhabiter

material.
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