; €3e>2>WA<6RTOMITRANSFER METHOD AND TRANSFER FACI LI TY FOR EASI LY

*POLYMERI ZABLE SUBSTANCE BACKGROUND OF THE I NVENTION 5 Field of the

| nvention The present invention relates to a transfer nmethod for an easily
pol yneri zabl e substance |ike (neth)acryhic acid, (neth)acrylic ester,
(meth)acrolein or the like, as well as for |iquids containing such easily
pol yreri zabl e sulRANSIEER METHOD ANDECR ANSFERIEACHATY. FORBASIp¥ci fical |y,
the present invention relates to a transfer nmethod for an easily 10

pol ynmeri zabl e substance and poreMERaZARIE §@BsiTANCH herefore, which [imt
standing retention of the easily polynerizable substance in the feed punp,
etc. inside the facility, and the generation of polyners that acconpany
such retention. Priority is clainmed on Japanese Patent Application No.

2002-92511, filed March 2 ich is incorporated
herein by reference. 15 Dg%‘é&%%%ﬁﬁﬁg)%mgﬂ%ﬁ%é&h easily

pol ynmeri zabl e substances as (neth)acrylic acid, {neth)acrylic ester and
(et h)%cr(ﬂ“’éﬁi ﬁfﬂ‘l‘?déYQj%lopol yneri zation extrenely readily. Wen nmanufacturing
or handling these substances, polynerized substances arise fromthese and,
in some cases, 20¢paseddnteation stlappagetradsfdrivcthed/ for aneasiyrpot@acrizablien

manuf acturing (neth)acrylic acid, (nmeth)acrylic ester and (neth)acrolein,
convent i osalistanck RWmEBYHHRICIRAS Wneth)dcPylidWRtedf RictIBAbIANShBIRE] KW diNc! ude:
i) adding a polynerization inhibitor such as hydroqui none, phenot hi azi ne,
etc.; and f cohtalni Il . e L Shi r . i.aside the
devi ce | na%{rtdgéfrqhtﬁ% Cpo)irﬂg%/né%&%g eggd%(g%%gﬁ%@ﬁss&lg%h%gt %]glrtbs? %ﬁ@kﬁ%@hﬁr

mat eri al recl.pltate to the inside . of the devjce; iii) .cooling (or,
in sone cgj'isoerg N p "r%a‘%af“x ©PHE* é{}Ye&lzlofl FARtes h’ea B%Rsi‘?rd‘é?th%‘ﬁf?riaf))ez‘%fyeventi ng
stay ﬁ fl uﬁd or retention. However, the conventional technology has yet to
be sullesBphymerizablesubstance gudio yansker faelirtherefase.ovhigh Hmitstanding  sol i d
matter |ike polymer or precipitate material 5 Wen transferring an easily
pol yner i z&sendion i shegrsdy polymezigalflesutisfance i the feadh pymp, ot isiderthe facilggt er or
(meth)acrolein, a feed punp disposed along the transfer passage is

t ypi cal | yamhihe@eaeiatidmofpaiygenayatatcanpmgisuctpretagidnpunp, provi ded in case
of mal function of the main feed punp, and an auxiliary feed punp, for

tenporarily i ncPAasiyNd cliddBbeYapaAde Paleht APpIRGLHE NS, 26629591, fi )
bei ng enpl oyed her eiynafter 10 faor bot ﬁ), a?lse prlovi ded in p%/tlr éll{%gchgllgﬂ?he

af or ement benagy WAL Rof Rt RHIE 1s e PilhuckiTpiciRBYdeRREL At I g | mediatel y in

the event of an energency, at |eaSt'one reserve 1Teed punps is always
conneféed to the transfer passage and is filled with the easily

pol yneri zabl e substance. Figure 7 is a schematic structural diagram show ng
an exanple of a transfer 15 facility for an easily polynerizabl e substance
in whi ch PieeripfignpéBglagidd® are di sposed

Such easily polymerizable substances as (meth)acrylic acid, (meth)acrylic ester
and (meth)acrolein undergo polymerization extremely readily. When manufacturing or
handling these substances, polymerized substances arise from these and, in some cases,

20  necessitate stoppage of the device or process.

When manufacturing (meth)acrylic acid, (meth)acrylic ester and (meth)acrolein,
conventionally known countermeasures to the aforementioned problem include: i)
adding a polymerization inhibitor such as hydroquinone, phenothiazine, etc.; and, further,
ii) performing a surface polishing treatment inside the device in order to prevent

25  adherence of solid matter such as polymer material or precipitate to the inside of the



inparallel. Feed punps 13 and 14 are respectively provided to a first
*passage 11 and a second passage 12 which branch off from each other at the
easily polynerizabl e substance inflow side, and converge at the easily

pol yneri zabl e substance outflow side in2the transfer facility. Respective
check valves 15 and 16 are provided at positions 20 downstreamto feed
punps 13 a&ewice:iji) seplingdor, whsomocases theating) ¢he devént framplse diBsideicind4v) s

st opped, the easily polynerizabl e substance does not flow fromthe outfl ow

to the i nfpreventinglstay bf Huidhor rétentiGis S JUSvEVier, tRecdidbht@shal R8AndOEPhasOlet €S not
fl ow backward. In addition, strainers 17 and 18 for renoving foréign

material & QuicOhidf Fully Pl%v@xﬁﬁi. atB? ge Su%f&n%ﬂ@dﬁérgmef ﬁgli?am {ﬁg’c @(99?1 {4 . 25

However, in an easily polyneri stance trans S
type, in i l.east one of energency and at | east one of auxiliary
feed purrpgrérre\g[bﬁ)tr%%vrﬁ%gﬁﬁ the easily polymerizabl e substance is retained in
the regerve feed punp, which is held in the halted stated, and in its

strai mér and t heVisadtansterring an easily palymesigablp substance sush as(meth)perylie acid,
generation of solid matter such as polyner, becones a problem Wen such 5
pol yer mémeth)aerylicsestps oe (ractbihcroleinpe frsdpemprdismsedalong theutsmsfen passags isy

pol yneri zabl e substance transfer facility, and operational anomalies occur
as a resukypicidlyteneplppady MRn sérgéncd or albackeagifeddpump)pesvidéd Measy®s necessary
to immediately switch to the reserve feed punp in the case where

transf er rinifufctidrdby the AT RbY pEmbaind SPRxiIfH? eeﬁ‘iiéxﬁﬁ),( foMmbBporafiyeasi Iy

pol yneri zabl e substance, it is possible for heat ck to occur at the

N M
g o R R el S RS S, SBR1 L P P

substance fromthe connections between pipes may occur, |eading in sone 15
cases to Begiagreiating Hamediately injthe evguynfan omergercy, NENTstNe (of réservierfesdef or e
an objective of the present invention to provide a transfer nethod and a
transfer puwps istajwhysrcoaneaabiol the pahsferpassablaad sufiléddowitle theheatily i mi t s
standing retention 20 of the easily polynerizable substance in the feed
punp, et cpolyardizitlesgsaacat i on and adherence of solid matter such as

pol ymer or precipitate that acconpani es such retention, in a facility in
whi ch feed punpg; I i : j ~Rassages
that branch of [ 50 b oagr ot atuerlangaginhoh e Ml Hiihd 1 PlafiRTe
convejge at.. easi | | ymeri.zabl.e subst ance outflow, side. 25.1n ot her
vor de e el forrReanly RAHSTEAE SRR T FREE AR i 51 Pluboat digposed

pol yneri zabl e bsitance is a nmethod for transfernng an _easily polynerizable
subst ancelwrﬂgfl}lf eé%?dﬂﬂ‘m 15rpnd 14raze F“éB‘ffé’(‘!PlY\lEP‘{/‘dH‘?g’p%@%P%a%F Biapda ity of
passages that branch off at the easily polynerizable substance inflow side
and convepesendpasspge Ehwhich bparichioff fromisach ethbsataheeasilypblyowrizable, wher ei n,
when at | east one of the feed punps is 5 stopped, sone of the easily

pol yner i zailsensebdloanside, iand tewverge dthke adstip pelyniceieablp vilistaid outflowhddpmssage
di sposed thereat in a direction that is opposite to the direction of flow
of the eagieltpanbiel FeRItY.Z AREPeSHRINBAE CaVEETS drldEL Pdre #}F@%&qd%‘ﬁp;ﬁiﬁ@ﬁjs punmp I's

activated. The present invention is particularly effective in the case

wher he ' I j I S r [ t
oast 2 ned Satickm}B AR | S5 hOTHGE whih e of GURES Rl iV T2 0F B4,
(meth)acrglein. .. The .present .i nyention i artcularly effective i,n_the case
wher e theagﬁ%el%r 9‘e§8f‘§yn%(ﬁyl?8ﬂ?ayesﬂ%’§%ﬁ%‘io¥3°E)€°‘Evrfm %ll@,quétiow Lo thedptlop 1 o at

| east 40C., The present transfer facility of the present invention for an
easi |y potigeipughihe passaes efifbe haltedfeed nympcor dogs netiflgw bagkward.calsi | y

pol yneri zabl e substance in which feed punps 15 and check val ves downstream
t her eof ardslitiers grainersdl7yandil8 fosethoringfopdign alaterinl e ppaxddata s gasiionbr anch

off at the easily polynerizabl e substance inflow side and converge at the
easi | y poupseesmzZaith eecdpaaipani@angusf | ow si de, wherein each check valve has a
hole in the valve plug that permts passage of the easily polynerizable
substgnce. In b . ] | | ] | ective in
t he c?sle wher eagtgwg%&’l%elgé '?: g%lﬁre&ﬁoflﬂ%re&e%\%%{éﬂfés&%lﬁ?}Jﬁr}f%&#fn(g t%{lﬁgﬂ eb%er at es
at all times, while at |east one of




others is a energency punp which is operable in place of at |east one of
*the main punps when at | east one of the main punps stops, or is an
auxiliary punp for tenporarily increasing transfer volume. It is preferable
that the check val ve be a swi ng-type chack valve. 25 It is preferable that
the dianeter of the hole fornmed in the valve plug of the 5 check val ve be
0.1 to 20%%hi¢h atdeashonepf emergencyrandfat leass onglof auxiliary. feRRIERPDESERIVEIRAON OF
THE DRAW NGS Figure 1 is a schematic structural view show ng an exanpl e of
t he presethe &asily polyfrerizitdle stbstancofs fetungdrie sl vesdriy el irpﬁﬂxpf whichlis Badiih Y

pol ymeri zabl e substance. Figure 2 is a cross-sectional view showi ng an

exanpl e Ofhd Kiftel RREH, YR MEitd draldie afd ﬁr%‘éﬁ sa?é ?&%ﬁ@éuﬁlgﬁh& tHeXstr2inet, NeAPY esent
I bs I gure 3

i nvention for an easily polynerizable su ance. is a view of the

val ve plu LN FHgure 2 as _seen fromthe jnsertion side
of the chg%sqkﬁt{/ «{h\grea(fﬁﬁ&lf Iielﬁgjﬂu%rﬁgtdzlrnslugil géje(?lgl\}lvmé% e?%’ées\fr‘al?r\(?gfe&' ugw H T8 check
valve Ln Figure 2 as seen fromthe exit side of the check valve. Figure 5
is a v$ ewpgg'mﬁr Hbat%ﬂ?éf%%ﬁne&%%{:ﬁmscweﬁ W%P(\?%l&?éo ghetesasibrolwRgzablea| ve i n
the present transfer facility of the present invention for an easily

pol yner i z8Wrstanse ansferciacility ané eperntional aremalies @ccuran agesidt affthe palymbeck
valve. 15 Figure 6 is a view show ng anot her exanple of the valve plug of
the checkmatdrisb i n the present transfer facility of the present invention
for an easily polymerizabl e substance, as seen fromthe exit side of the

check val ve. Fi glidlitfor, Whkn SCHRBRES Rec@bdanEiodhhe At stk thedfsefoednPl e of
a conventional transfer facility for an easily pol yferizabl e substance. 20

DETAI LED REIERLRGLEN e Wk ‘:}Mg : . ° i f the
pr esent invegﬁigw for gﬁ eag% y g%b§§%}ﬂ§5%ﬁ§§§ﬂﬁgkéﬁgét%iC%ﬁﬁé%?#¥F t hat
s equh pped.wth a fe for .transterrin he easi | ol yneri zabl e
subst g(?] c eggsgg ée ?W%%asg, Splﬁﬁgncﬁr gé%mssﬁea{% *‘%"g SE‘%% P iof:f/“%‘f aleHéOIBF%ts‘ ft 25

i nvention for an easily polynerizable substance is a facility in which feed
punps ar ohigh-temperature easily polymerizable substance is introduced into the passage for the

reserve feed pump due to the temperature difference between the easily polymerizable

substance and the cooler pipes. As a result of this heat shock, leakage of the easily

polymerizable substance from the connections between pipes may occur, leading in some

15  cases to damage of the facility.

SUMMARY OF THE INVENTION
It is therefore an objective of the present invention to provide a transfer method

and a transfer facility for an easily polymerizable substance that limits standing retention
20  of the easily polymerizable substance in the feed pump, etc., and the generation and

adherence of solid matter such as polymer or precipitate that accompanies such retention,

in a facility in which feed pumps are respectively disposed at the plurality of passages

that branch off at the easily polymerizable substance inflow side and converge at the

easily polymerizable substance outflow side.

25 In other words, the transfer method of the present invention for an easily




6 respectively disposed at a plurality of passages that branch off at the
~easily polynerizabl e substance inflow side and converge at the easily

pol ymeri zabl e substance outfl ow side, this facility having a main feed punp
that operates at all tines and a reservg feed punp that is imediately
switched to during an energency, and check val ves that are disposed 5
downst r earpolymerizablel sebstanceriea afettiddefof aanbferting an tasilypobyedrizably substescze f | ow.
Provided that it is a substance that readily polynerizes, the easily

pol yrer i zaRing feetbgirapcat de dipedtiveSaiiposey A pleaht}soﬁe}%sageg ﬁlhpwaafﬂ ff

restricted. Polynerizable vinyl cofpounds nay be Cit or exanple

exanml s At aRAUMTPLAEARL LN (ko BT z{}ﬁl)c'ﬁgser HDSARUERYRC, Sar boni ©

aci ds suc I C acl acr 10 as net hyl

(met h) acr buty acr |.at e but (rret h) cryl ate,
tertiary ﬁ)l?? ér{@@?% é?tlg‘o“Zs’ %HVIP %‘Ry‘i"h‘("r@ %‘i‘ey‘?fétl% eeﬁé’ﬂf‘w 15
(meth)acrylate, tridecyl (nmeth)acrylate, and st earyl (met h) acryl at e;

(et h) &cr ﬂoapéé semwAihe ssgilnpelygerizable sybstanes is fedhist the soppéd feed pumpiang |
groups, such as cycl ohexyl (neth)acrylate, benzyl (nmeth)acrylate, isobornyl
(et h) acr yo theepasspigy disggded (thartdt)inadireetion, thitat bppysite od thefdireyfion offidw o r y! at e,
and 15 aryl (neth)acrylate; (neth)acryl ates containing hydroxyl or al koxyl

groups suche @sil{ypolyaeyieitly kutistRte wheh eak Foast O oY Iﬂﬁﬂg’ié' acﬁ%’cul‘) acryl ate,
2- met hoxyet hyl (neth)acrylate, and 2-ethoxyet hyl acry ate;

mul ti functi onal met‘»téa%mﬁ nBbf S Pl GOV ﬂFthgl galt_glcry' at e,

triethyl ene glycol acry uty ene g yco acryl ate,

1, 6- hexan iL(;reth)acr pr | en co th)acryl ate,
and tri rre?’ ﬁbﬂﬁrg?‘gﬁg‘rﬁb& ¥?T€? ﬁﬁ’%@?’{féﬁ lf"glﬁxe{srf’é?‘??g}a%w&%@g E’é‘nt ai ni ng

car bonj c uch as (rret h) ac ol oxyet hyl pht hal at e,

2- (meﬂ)l) az Bﬁ ﬁ@%ﬂﬁ%%&ﬁ@ﬁﬁ(‘&?@%&? lginky| ani noet hyl

(et h) acryI at es such as di met hyl am noet hyl (et h)acryl at e,

di met hyl ani noet Ah¢ present i eentioh a partietldry effdctive itethe dasvevliert theicasitt hy |
(meth)acryl ate benzyl chloride, and diethyl am noethyl (nmeth)acrylate;

hal ogenat edlyaiekighbl2 Sutistamich ol whsf@redss Géatébiotat idabtqpeoet hyl (neth)acryl ate
or heptadecaf | uor odecyl 7 (nmeth)acrylate; and unsaturated al dehydes such

as (meth)acrol eifRe F%B&t@ﬁﬁét%ﬁ/faﬁﬂit% i é?é%kﬂ iRt ﬁ@&eanr%glé dﬁ%lgm’%h%ihe term

substance or a mxture of a plura conpounds

" (et h) acgyist i R4 r |c5a

"(met h) acr%saa?lgefsnagtaans aggm tf}eQ %)l{r:eagﬁi' ﬁa@ eg?ﬂggu%aa ThE gc feedhpumps
"(meth)acro an acr oI ei nmet hacr oI easi |y, pol yneri zabl e
subst ncea?chekfeﬁgv V§§ (Pﬁmﬁq‘f@ ?r6ﬂf Yf §?§PP‘?%’FE’0‘S§PQSF Eﬁ%@“t"m‘é}f ofRA§ALER an
af orenent i oned easi |y pol ynerizabl e substance. An exanple of a liquid

i ncl udi ngthehbrach pif a igtheytﬁ@tx palpnerizablsstubptence inflawsidetandsonyergnat the

af orenenti oned easily 10 pol ynmeri zabl e substance and a by-product or an
unr eact edeasily @olyaherizablesubstanye netfhw side ,0vhessintehelsitecl balvbhacaBole in the

pol yneri zabl e substance, or a liquid in which is mxed a third conponent

sol vent t halve pliguhatgeahity pasvddelvf tiesdieity pblgmefigattasisyanp®! yer i zabl e
substance, such as water, toluene, hexane or the |like. The present transfer

facility of thempidasfml tHegaef‘sghi A0edtRhn @?arﬁ@élhtly 8L ilfeaéﬁkeewﬂl%e ybstance

will now be explained in il wth re erencetott |gures igure 1 is
a sch%mt I ShOWI n n t the nt trapsfer
facilTty g’ st t“él"’g?éeéé‘g’l“ B nv%hntz]uno]nurg}?)ﬁ1 ﬂpeé%n??'y‘ng ﬁt% St?&f)g? ance. In
this trans&er faci I|t feed nps 13 and 14 are resPectlver di sposed at a
first pas$ gis 153 e‘é‘ﬁtge C%E‘BBH&Y Sperable in place pf afeast eng ofthe main pympy y

pol ymeri zabl e substance inflow side and 20 converge at the easily
pol ynmer i z¥bfatdeass pamelthe main pumps steps, Reispecukiliare puuj fardémperarily

increasing transfer volume.
It is preferable that the check valve be a swing-type check valve.

25 It is preferable that the diameter of the hole formed in the valve plug of the



21 .and 22 are provided downstreamto feed punps 13 and 14, and respective
*strainers 17 and 18 for renoving foreign nmaterial are provided upstreamto
feed punps 13 and 14. As shown in Figure 2, disc-shaped valve plug 25 of
check val ve 21(22) is supported by a begring axis 24, which is provided

i nside valve casing 23, so as to permt 25 sw nging notion of valve plug 25
vi a ar m 2@hedBhatke beal).¥ ¢o 20% T the cuter dismmeigr df/the valv8 phdpeck val ve in which

val ve plug 25 contact and nove away from val ve seat 27, which surrounds the
i nfl ow passage forned inside valve casing 23. Wen transferring an easily
pol ynmeri zabl e substance, valve plug 25 is disposed at the passage so as to
nove away from val ve se ! i es 3 and 4, a snal
di aneter 5 throughhol e ?%Rﬁé?ﬁggghﬁﬁfggﬁggﬁgﬁﬁg”§§“§ Check valve 21 in a
manner so as to_avoid.the areg of confact between valv | ug 25 and val ve
seat 27, and ar MS¥%e ?E%%T*Fé‘ﬂmlapﬁé“%“ria V‘FW&SP%”@ al“rﬁi‘i"’-E’Qf tg‘hBreB‘Hﬁndar y
between the area where valve plug 25 and val ve seat 27 contact and the area
wher e Yal Viangfpiigciity af e prasort igeention forrn essily polymetizabld subtaacposi ti on at

whi ch t hroughhole 28 is nade is not particularly restricted. However, so
that a smal | ambigure Dis 4 tresesestibyal pidwy stowing bh examipls batheehédkovavd fartaeigh
check valve 21 even when the feed punp is stopped and the passage is cl osed

of f by vaEv&emltt@s%facmty b tHRIRéRheMNEnticA BPS E4sAP pblynRy b1 kbstdhcwher e it
wi |l not be blocked off, for exanple, it is preferabl’e to position

t hroughhol e 28 F%guggﬁstz{-h ie@vd?itﬁévél%?@g%@tl{%fcilééf gaﬁ?é ﬂ)cllc'jig&g%es@eﬁ/ fAbye Pl ug

25 and val ve sea e area at arm 1 Xe area covered

by arm 26,, When..an .arm s not attached to valve plug 25, then throughhol e
28 may bethﬁageqlﬁn?lﬁ%%@ﬁtcgf‘&%‘fatl\’/eal ve plug 25, as shown in Figures 5 and 6.

The di ameter of _t hroughhole 28 is not particularly restricted, with any

di men%élon 20 beFHEyrat Bepyisy of th WAl oRIyS of the chpek witwrim Figurer2 aseersiom: i ng
does not have a negative inpact on the feed punp, even when the easily

pol yner i z &#s &xitsiidesafdhe eheckyabyebackwar d vi a t hr oughhol e 28. The di aneter of
t hroughhole 28 is preferably 0.1 to 20% of the outer dianeter of valve plug

25. Wien the di Aipates isof viewrshoghigainetheBexfinple 88 theRavepldg 66 thE chdik valiteer
di aneter of valve plug 25, the flow volunme of the easily polynerizable 25

subst ance jf ih@}ﬂré%Gntttmn@fég Pachlityy Q¢ a2t RnPRvEftidno®r &v@eishglpgi \di@ableSe to the

possibility o 9 standing fetention of the easily p rizabl e substance

inthe re “f?‘ﬁ i . , i;per or the passage where
t hese ar e§%gagl§é§lsg%ﬁ et%[%é%ﬁﬁgglg?'%%hgn(:h?ﬁésl%?%neter of throughhol e 28
is greater thanF20@6§f t he outer dia&gter of val ve Plu? 2%, t he essenti al
function of t he BHEXISAYIEK S QWingnP fexample of the valve plug of the check valve

in the present transfer facility of the present invention for an easily polymerizable
substance, as seen from the exit side of the check valve.

Figure 7 is a schematic structural view showing an example of a conventional
transfer facility for an easily polymerizable substance.

20
DETAILED DESCRIPTION OF THE INVENTION

The present transfer facility of the present invention for an easily polymerizable
substance is a facility that is equipped with a feed pump for transferring the easily
polymerizable substance. Specifically, the present transfer facility of the present

25  invention for an easily polymerizable substance is a facility in which feed pumps are



5 I.n general, the ratio of the outer dianmeter of valve plug 25 with respect
‘to the dianmeter of the area in which valve plug 25 does not contact valve
seat 27 becones smaller as the size of the check val ve becones | arger
Accordingly, in the present invention, ghe limts for the dianeter of

t hroughhol e 28 are prescribed in ternms of a proportion with respect to the
outer di amedpectivaly disposed at algluzdity bippasades tisdt biich Wil tirenasity plymietigable

di anet er of throughhol e 28 nust be set so that it does not inpair the

function GRESK I i i i i :
negative ?Prl}))%ic}?eof bagﬁﬁ&gﬁ%@%%eﬁa{ﬁlﬁg&%%@?gﬁ %Ehl%&%%@% ﬁg@i%gl%pi cally

enpl oyed aster. f1 ui be e oyved a ed pu 13(14), ,and i s not
restrict egﬂllstrfl Cg@ th?%llljl gﬁhgﬁx%u&p 0 J?;%:elragesi @paiﬁg?esfaélgg‘ rﬁﬂjﬁ%ﬁ %eﬁgtpu_neg may be
cited include a ceptrjfugal punp,, propeller punp, and the |ike. Strainer
17(18) i s BAtdpinyBe lb'ﬁtyﬁ“g[ﬂhﬁ‘ﬁ) I({ﬁ)%’gm egieggencyand shgckovalyes that aze,dispessd of
renmoving foreign matter, such as solid material that is included in the
easi | y3 poldpwastreaanfremsal heastonseof thiefeed pumps forguefeating fevarsedbosi. | y

pol yneri zabl e substance that enploys the easily 20 pol yneri zabl e substance
transfer facili Pyovddelthat inistdwabtagiertha readily potyuiiies) the dasillyl pobymeriZable
operation of feed punp 13 is initiated, and an easily polynerizabl e

subst ance siiSstdiR¥ 98l tHR!RaSni inh SftioRas acardchidrlyrdsdierd Nbb méﬁgﬁewﬂmr d the
outflow side. Feed punp 14 is in the stopped state at this tinme. The easily

pol ymeri z e -fl.omi m | | I 5 first
passage 1%?h?8§ltﬁéﬁ%%ﬁ ?Iegafs,&é ?%%IL]E ]I%'r oﬁg‘ﬁ“@?; g?ﬁzgﬁhggngfl %‘2@3’%}’;"%‘%{% ,dgand
check val ve 10 21, anpd passes.,to the outside,of .ih cility on th

Ut 11 ow s ekt o BRAE B5es Mich 3 Aehigiccicih Mgl Daihiacty B puch
provided in the valve plug 25 of the check valve 22 for second passage 12,
a por ¥ on 2pmethyd (watd)acyylafs) gormal butyl @nethisstylate.dsabitil (math)daryags, tertiary fir st
passage 11 to the outflow side, flows fromthe area of confluent flow from
first 5 pautyh{mecthlacaylates2ethythepplyampoadrlatd, bduyl (netieayhate, padsabe. | n ot her
words, with valve plug 25 in the closed state, a portion of the easily

pol yneri z ﬁnbﬁ&zﬁiﬂ&lsﬁe;’m{i&tmﬁl afett)Rér9lagd) (nbthdacgyiarRk eomBinfg dHegelic, WrlnyRic22,
and fl ows backward through check val ve 22, feed punp 14 and strainer 18

seauent | ahbtrocheid ARAIY Eba, LAT LhohbitmPARRAIR: oAl nRppga pacoace

12 branch poinf, into first passage ére. 10

ci de’ i n ¢ ool G Bl ANTEY GRRYRaPHShARS b b o e A 11 "

exenp e figures, is sent through first passage 11 by feed punp

Lfied,in
13, PRS i (Befrcrga@himeilasiaiessontaming By oyl oraliugh Boupt e 381 de.
However, a portion of this easily polynerizable substance also circul ates
bet ween f B¥grogyethylimettnacrylatee hydrokgprapylu(msth)acrylets, 2krmethexyethydi sposed i n
parallel, due to the pressure of feed punp 13. In the above descri bed
t ransf er {meth)dcrylatepand2iethasydtlyyl mleth)airylaebmltifubstionaC@neth)atiyinesuebl e 28
is provided in valve plug 25 of check valve 22. As a result, even if

reserve faeethpled® gldol Si(hiéthjeBdate AribMiylcn®31yebl %it&ﬁetﬁ?a%})ﬂ%(tepﬂbm%ﬂéﬂeam e

substance fl ows backward to second paSsage 12 due to t'he pressure of feed
punp 13 Wiwehi di j : | [ n easily
polyneriggeﬁg(gggg?gﬁ éMEgFﬁgQ¥ﬁ?§R¥§g§gg mgﬁ@ﬁ?y&%@ﬂ§&§%§§ggpg subst ance

transfer faci it here is t andi ng retention of .the easily . .

oyl > diistitehuleh FA€ e obrann BRol BDECHE Gi)thuilS sidtpining, o
second passggg 12 al ong which these are dis&gsed even if reserve feed punp
14 is st ofpeemicacidsuchas2(methyrcryjaloxyethylahtbalateodtraethirceyloloxyashyld nat t er
such as polyner or 25 precipitate in the easily polynerizabl e substance
transf er hexahydrophthglate; dialkylansthoethyll (indth)attydates such ab dsnatmdaijngetiyy ner i zabl e
substance transfer facility, the reserve feed punp 14 is al ways connected
to a passégeth)alsylate) difiiettylarhinoétiyimwtb)acrylate methyldhborRRSdimetiBaniiehRb €
substance and therefore inmediately begin operation when main feed punp 13

suffers agﬁ&hfdéf’ﬁﬁtie (B@nzﬁt:ﬁloriﬁe,ldﬁdtdlfgtﬁylglﬁﬁ‘lyeglg? @h¥ clgg?gf 1@&%9%&%&

: 1
transfer tacility, a portion of the easi ynmeriz tance I's

I fl gwi d .h [ hi gh
Femperat uftieAReh 8 Mo e oA IRG R e SRR oy e (T

suddenly necessary to enploy reserve feed punp 14, there is al nost no
tenperature difference between the easily polynerizabl e substance and the
pi pi ng of the second 10 passage 12. Thus, there is no predisposition to
damage to the facility or |eaking of the easily polynerizabl e substance at
t he pi ping connections from heat shock. It should be noted that the present
transfer facility of the present invention for an easily pol ynerizable

. e oy o N b o o o o



12 .cooling device to the piping, valves, check valves, etc. Further, the
check valve is not restricted to the swing-type valve exenplified in the
figures. Rather, conventionally known check val ves such as sw ng-type or
lift-type check val ves may be enpl oyed. sHowever, fromthe perspective of
the ease of creating a 5 hole in the valve plug, a sw ng-type check val ve

I s opt i mal(ingthapylatee dndisnsatuzited kldehydee sudlyas (arkh)airoRi PrHeyasily zat i on
inhibitor in aliquid that contains an easily polynerizabl e substance, it

| S possi blpBlynterRYBIR shbdtidie mdy g PiiRglk RELIRACY BB b nfifbuk O 4 ﬁlma@ﬂt*]bﬁg eff ect.
Exanpl es of pol ynerization inhibitors include hydroqui none, phenothi azi ne,
met hoqui NP, ganese acetate, nitrosophenol, cupferron, N-oxyl 10
conmpounds an e like. Exanples The present invention will now be further
expl ai ned, usi n%the ﬁxa | es t‘Rat fol |l ow bs,l ow. However jt shoul d be noted
that the presenfSiUieLReFoihe fam msthaerylia acil mepnspcrylicacidor methagvhic 1 Usi ng
the transfer facility for easily pol ynerizabl e substances shown in Figure
1, met hacpsideths t%ﬁ&‘s“é@ﬁﬁ?@é@tﬁ”rfémné agrydbate gemetharrylatotand tsdarmn t he fi gures)
to a distillation 20 process. To maintain the tenperature of the storage
tank at n&¢metbjaerdi¢iah meadCycraleincarimethacreldinum was enpl oyed and cool i ng of
the storage tank was perfornmed using a jacket and an internal coil. A snall

di amet er pi pi ngThE SasiygPARerabléNibithictin BRSseEat hbemtich ﬁﬁ?ﬂ@ﬁd@@ﬁ%ﬁ&@ 12,
whi ch are the nethacrolein supply pipes, valves (not shown), 25 check

val ves 21h2€ont§inCm: af%ﬁﬂti%d%a%}i&séﬁg#ﬁgﬁl{g@sl?)tsﬁﬁé’eg € M%mdﬁg f % plgu gool i ng

medi um 13 was passe rough t neter piping ar out si de

of these cool i.n hem Feed punp.l13 s_enpl oyed as.the majn punp,
and feed g’ﬁc?r'%)d%ﬂ%a%assﬂ?' %8})'1’%%5?58 Sf’lésgﬂ{%d%% P{:ehorﬁ)ag 9%81’%?’5’?3?"%‘ tched to
for uiﬁ? I n case, of r’r&g(unction of the main punp. Centrifugal punps of
equi vaY enPoyEIsEZRRIG sybstance apd a bupredict pranunsgansed mategalfrom the gensratioghhol e
28, having a dianeter that was 10% of the outer dianeter of valve

or synthesis of the easily polymerizable substance, or a liquid in which is mixed a third

component solvent that is unreactive with respect to the easily polymerizable substance,
such as water, toluene, hexane or the like.

The present transfer facility of the present invention for an easily polymerizable

15  substance will now be explained in detail with reference to the figures.

Figure 1 is a schematic structural view showing one example of the present
transfer facility of the present invention for an easily polymerizable substance. In this
transfer facility, feed pumps 13 and 14 are respectively disposed at a first passage 11 and
a second passage 12 that branch off at the easily polymerizable substance inflow side and

20  converge at the easily polymerizable substance outflow side. Respective check valves
21 and 22 are provided downstream to feed pumps 13 and 14, and respective strainers 17
and 18 for removing foreign material are provided upstream to feed pumps 13 and 14.

As shown in Figure 2, disc-shaped valve plug 25 of check valve 21(22) is

supported by a bearing axis 24, which is provided inside valve casing 23, so és to permit

25  swinging motion of valve plug 25 via arm 26. Check valve 21(22) is a swing-type



pl ug 25, was provided in valve plug 25 inside check valves 21 and 22. A
val ve having the valve plug shown in Figures 5 and 6 was enpl oyed for the
check val ves, and throughhole 28 was fornmed in the mddle of valve plug 25.
10 The distillation process, which was 8he next step, is a process in which
the nethacrolein is distilled and purified in a distillation tower that is
equi pped whetk ealveinaphich valve phigs)s contadt andoeove/peayhfrom vakelsaat2sh, whitthen
executing the supply of nmethacrolein fromthe storage tank to the

di sti || at isafropidsaks mflesi pe@sdgeifsrmeaiSinkide Pallvy oRing2d)| ewasd Ghsiéeing hansf er
facility, stoppage of 15 the supply punp due to mal function, poor opening

or cl osi ngagfy §d1em¥atabd sudedn&d, 9L ?glrg?gni% gﬁgpé.eﬁigl@ ;ﬂ/lﬁg;as& £ b Lé & dxlng@e; iiige

11, second passage 12 due to the oc p rization,

occur at vep i n. the-.case where switching fro in 1p_to the
reserve f%géygﬁﬁ%YMV%S%ﬁgyti W?“?ﬁﬁé&“%ﬂﬂ%pﬁ% gﬁ?ﬁ%ﬁ?fﬂ?ﬁ%ﬁgﬂﬁgblens

i nsi de_t he, heat exchanger 20 during the distillation process prior to

suppl y° of thiqughhols f’?ls aderiavalvgpiug 210kehsple ¥alved hihd manie spea tprwid they ¢ h

t he exception that a throughhol e was not provided in the val ve body of the
check val weea aficentaoiysityeanf vales plug 25 land malie osat hcandtaomadfe t ank to t he
distillation process 25 was carried out in the sanme manner as in Exanple 1.
14 The reserve DaehkdlingB(ihddgurpBrindit4ys thbibolindasy bétoRpe theaiiéh wh&eRdlveassage
12 along which this punp is disposed were filled with nethacrolein and held
in this sthafas A VR 37 coitdcy TRY e akdaOPhaE vAINE pIRI PRGN kehi B dle the

pi pi ng of second passage 12 occurred as a result gf standi ng retention of
theneﬂwﬁwwﬂ%h | medi ately after 5 switching fromthe nmain punp to the
reserve punp, clogging of strainer 18 di sposed upstreamfrom feed punp 14,
and stgppage of .t he due, mal functjon from adherence of polyner

i nsid 8f eed pu igﬂ%ﬁ{ﬁj ??‘@E‘Cf}m?lfrﬂ“%}ﬂ‘é?get %éf Is pdedtyot Wﬁgui}éﬁyfﬁﬁmﬁfjes ent
inside the supply piping was sent to the distillation process, the next
step, and bl oc k&éeveaaresq thaha spplt amoynt ofdhe easdly pplyimesizatile sehstanee flowse shel |
and 10 tube type heat exchanger and poor heat exchange occurred. As a
result, ethroggincheckvelypldeval whie therfeatmenge isistapped ind thegpassage ik closed off

Mal functi ons occurred as frequently as each changeover; specifically,

mal f unct i by vake pluees, s Fme@m@as ipBgition tHG\EMhBIEDS Widré RRENIot BEBlOBN&T Y 2 tO
3 nonths, and 3 to 4 mal functions, such as clogging and the |Iike, occurred

Wi th each ogdr CRample; it @p@&rﬁ{l@lﬁc{%&ﬁmﬂﬁ&ﬁgﬁlh&@Q%‘g% ﬂﬁﬂt%ﬁrof&@’tﬁ%‘%?%ag%f the

pr esent i nvention tor an easl neri zabl e Su ance 1s a ne for

reapotti vePadbeRRZ AR pEFYe SE0RL IR Fot 3 REeh BRE AR BRed 460 e

easily polyneri za&)e sul%st ance inflow side and converge at the easily

pol yner i zAFRECERIBL PXAER 2But f | ow si de, when at | east one of the feed punps
is stopped, 20 wherein sone of the easily polynerizable substance is fed to
the stopped feedVhvnman azmds not attachgsitoyalye pligs3o shea thioaghlale 28 maydierneadei on
that is opposite to the direction of flow of the easily polynerizable

subst anceimfhe centheoftalveeplag 26w shewd ipHigurdsS adtd.vated. As a result,
standing retention of the easily polynerizabl e substance inside a feed punp

that is interm rheaiamet HpiRpechHIRER RAbt fl&ﬁwlmlyeye@ﬁi&ea,mﬁ B WmIEIE at
| east two feed punps 25 disposed in parallel are used in a switching nethod

or i M@r mhiihgAbdeptdb® proiRl Hat tiCanstsik b¥ flow }&sulting does not have a negative
impact on the feed pump, even when the easily polymerizable substance flows backward
via throughhole 28. The diameter of throughhole 28 is preferably 0.1 to 20% of the
outer diameter of valve plug 25. When the diameter of throughhole 28 is less than 0.1%
of the outer diameter of valve plug 25, the flow volume of the easily polymerizable

25  substance flowing through throughhole 28 is too small, giving rise to the possibility of



pol.ymeri zabl e substance. Thus, it is possible to limt polynerization of
‘the easily polynerizabl e substance inside the facility. Further, the
present transfer facility of the present invention for an easily

pol ymeri zabl e substance is a transfer fgcility for an easily polynerizable
substance in 5 which feed punps and check val ves downstream thereof are

r espect i velanditiggpiestich aft the egdilyrpolyrmerizablepabgagedn tHeatsdivafeet pop iat t he
easily polynerizabl e substance i nflow side and converge at the easily

pol yner i zalipped statel sirdiker O tifel pdbape WherdMREEcCird 1RaEH. CDAGKe ¥k Randawhen hol e
in the valve plug that permits passage of the easily polynerizable

subst ance.thel filifetes hg{h g{%hé%tﬁﬁé %gyeﬂheg frtléain%qg B‘Pfg% é)&%g lrdgaﬂ?gtéré(ﬁ b)aﬁlei%@gs,%ﬁ nee

i nside the feed pu i'on an nce sol’ erial
such as p ner .o recipitat hat acconpany this is controlled. In

addi ti on, %%CSP%I&EH.@IS&OQ,E# 8§E%ﬁtkev W’ﬁb‘pg@ﬁg' check valves, then it is
effective in ternms of costs because of the ease of opening a hole in the
val ve plug. Fur tihgenerglsthe patiopfdheouter dipmetes ofivpalec plygi2Sivaith tsspastita thet he

val ve plug of the check 15 valve has a length that is 0.1 to 20% of the

out er di adismeateraff thdared il whichlvalye plupe2s ddesmet contavd valvpaéat 22 becafiest he
essential function of the check valve, and it is possible to limt standing

retenti onsoblléts tRasizd ¥f thO LNEBkVab@HeCombPRiRAC CALddRdidBly! MahE prekéidtt V- 16
What is clainmed is: 1. Atransfer nethod for an easily pol ynerizable

at k _ - AL _
subst ance jhyenib, Ghe ﬁﬂn@f&'thadﬂaﬁemﬁ u&ggémgit%%égfegcﬁ

I
. 'lfedtiﬁ@é} s@Qped using
feed punps that are respectively dispo rality of passages that

branch of f_at t il i zabl b i nfl i d

ot The caiorddu R Hspel REnE R e SRt etatt R bR Vs el S8l Cone of

he feed i d, i si i n_whi ch rtion of th

casi | 30 poPBrng, s CATadpedrRavehiole g miist B Sot st 1§ decSadigpenir fised punp and

to the passage di sposed thereat in a direction that is opposite to the
di r ect i onfictipp gfithsichedkevabess iang aften toking iinte gprsidanicmathe segabivedimpadt b€ at

| east one the feed punp is activated. 2. A transfer nmethod for an easily
pol yrrer i zbbtksvasd fistvamcthe &edueipng to claim 1, wherein the easily

pol ymeri zabl e substance to be transferred includes at |east one easily

pol ymeri zabl e sulsindher is @};ﬁ@ﬂ@c&ﬁg]@ﬁ@d&mamt@ﬁﬂmhirﬁaﬁfé EnploP&RE PB&I Y1 i C

ester, and 15 (neth)acrol ein. transfer nethod for an easily

pol ymeri zghnG 13¢5 ! AAGE nAGEQFitlel Sn pRiCNGr. OTExahiM ¥t this type of feed pump that

15  may be cited include a centrifugal pump, propeller pump, and the like.

Strainer 17(18) is also not particularly restricted, as long as it is capable of
removing foreign matter, such as solid material that is included in the easily
polymerizable substance.

Next, the transfer of an easily polymerizable substance that employs the easily

20  polymerizable substance transfer facility shown in the figures will be explained.

First, the operation of feed pump 13 is initiated, and an easily polymerizable
substance is moved along first passage 11 from the inflow side toward the outflow side.
Feed pump 14 is in the stopped state at this time.

The easily polymerizable substance flowing from the inflow side flows through

25  first passage 11, sequentially passing through strainer 17, feed pump 13, and check valve



and 2, wherein the easily polynerizable substance to be transferred is
heated to at |least 40C. 20 4. Atransfer facility for an easily

pol ynmeri zabl e substance, in which feed punps and check val ves downstream
t hereof are respectively disposed at a urality of passages that branch
off at the easily polynerizable substance inflow side and converge at the
easi |y poldlpand passrsdo theomitside ef thafadility opitbieoutfihersiden datoshs presdnee bf val ve
has a hole in a 25 valve plug thereof that pernmts passage of the easily

pol ymer i zalwo@glshohs 28 vifich haslbeeh providddain $heevalvesluf 265 f i chatk easé LY for
pol yneri zabl e substance according to claim4, wherein at |east one of feed

punps is %eé@xgg)aégidgpéﬁ,e orfiBs bAthE Radly Vﬁ%rﬁéﬁ%% su‘ﬁ@g{a@e tftht Haﬁ?ﬁkvnoif?&l f | east

ot her feed punps rgency punp i's oper e In place o

5 one of i.n wh at..l east one of the, nai s.stops, 6. A
Cranstor fagrrese FEIGs G Siok RGPS 4 wed B SRR IRE GB BB ¢ 0" 1 i m
4, whepein at least one of feed punp is a nmain punp_that operates at all

ti mes, > whiPResage 1} andssecoprbpassagst ie into heceprnaaassage anlnehen wandy, withjalver
tenporarily increasing transfer volunme. 10 7. A transfer facility for an
easily polpilﬂﬁ indh¢ elosadmtatarrcportion of thi egsitycpoadyraernifabld substanct passesugh 6,
wherein the check valve is a swing-type check valve. 8. A transfer facility
for an eashioyglpthrguphhole@slof chedksiavicZ?, aad Ao ws backvward f&oegh edk Walvd 225

t hrough 6, wherein the dianmeter of the hole fornmed in the valve plug of a

check val i 9 F I
CAs ALY AP b ﬂA‘H‘IRAi{ %&ﬁ%ﬁ%&?@ﬁ? A Fﬂ%@%@%goﬁié&fﬁ?lp Téis,a%e $and . ¢ LEPR

o2 cabsabachee) snkoct ol eLenlislel ohgmkanleotateabeolse) cel oo
L e o2 calietss) sebeshanlcalsssaloslaslaeal g eshop athackes oo

& &&) +9-. . +/|///$0UO00RL1} xsni d_Z] ca] ca] ca] ca] ca] ca) ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] c ) tdy vay #ug te)cesilypqlrapiziblaiubsiane emséﬁ]f@qilwaxempm@@mgt 33%4443
555*6666&7} 77(8nB89! 9q99: p: : ' ; ?;

; } xsni d_Zfigaiesais sertdrpuogh tiest padsegd tlaby fekd pahmp]18aiheahaia pompdajleadutsificaf ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!;
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ca! YYEZQZZ4d ATAN - I a ca] ca] ca
] ca] ca] (?g] ca]?{é%[f?g})\ggﬁ%%%a t(vzvg %a C Xgla‘i cai cai %g?%f;?ggﬁc }I%é%g%(gg[]] ca} ca} ca

ca] cal bb i]j6kekkl J11.n 7nnn( 000lp4pH Xrrr}xsnid_Z] ca]ca]ca]cal]c
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reserve feed pump 14 is stopped, a portion of the easily polymerizable substance flows

backward to second passage 12 due to the pressure of feed pump 13 which is operating.
20 Accordingly, when transferring an easily polymerizable substance using this
type of easily polymerizable substance transfer facility, there is no standing retention of
the easily polymerizable substance in strainer 18, feed pump 14, gheck valve 22, or
second passage 12 along which these are disposed, even if reserve feed pump 14 is
stopped. As a result, the generation and adherence of solid matter such as polymer or

25  precipitate in the easily polymerizable substance transfer facility is controlled.
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pump 13 suffers a malfunction, etc.

5 In this easily polymerizable substance transfer facility, a portion of the easily
polymerizable substance is always flowing through second passage 12. Thus, when
transferring a high temperature easily polymerizable substance, even in the case where it
is suddenly necessary to employ reserve feed pump 14, there is almost no temperature
difference between the easily polymerizable substance and the piping of the second

10  passage 12. Thus, there is no predisposition to damage to the facility or leaking of the
easily polymerizable substance at the piping connections from heat shock.

It should be noted that the present transfer facility of ‘the present invention for an
easily polymerizable substance is not restricted to the examples shown in the figures.
For example, a facility with at least three feed pumps disposed in parallel is also

15  acceptable.

In addition, it is also acceptable to provide temperature adjusting equipment as
needed to the present transfer facility of the present invention for the easily
polymerizable substance. For example, in the case where the easily polymerizable
substance to be transferred is a substance having a high temperature of solidification,

20  such as (meth)acrylic acid, and the temperature inside and outside the facility is near,
equal or below the solidification temperature so that there is a chance that the easily
polymerizable substance may solidify at low flow volumes, then it is acceptable to
provide a heating device to the piping, valves, check valves, etc. Conversely, when the
temperature inside and outside the facility is a temperature or condition that may invite

25  polymerization of the easily polymerizable substance, then it is acceptable to provide a
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check valves may be employed. However, from the perspective of the ease of creating a
5  hole in the valve plug, a swing-type check valve is optimally employed as a check valve.
By including a polymerization inhibitor in a liquid that contains an easily
polymerizable substance, it is possible to even further improve the polymerization
inhibiting effect. Examples of polymerization inhibitors include hydroquinone,
phenothiazine, methoquinone, manganese acetate, nitrosophenol, cupferron, N-oxyl

10 compounds and the like.

Examples
The present invention will now be further explained, using the examples that
follow below. However it should be noted that the present invention is in no way

15 limited thereto.

Example 1

Using the transfer facility for easily polymerizable substances shown in Figure 1,
methacrolein was supplied from a storage tank (not shown in the figures) to a distillation

20  process.

To maintain the temperature of the storage tank at not more than -10°C, a
cooling medium was employed and cooling of the storage tank was performed using a
jacket and an internal coil. A small diameter piping was wrapped around first passage
11 and second passage 12, which are the methacrolein supply pipes, valves (not shown),

25  check valves 21, 22, etc., which were installed the storage tank, and the cooling medium
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main pump. Centrifugal pumps of equivalent capacity were employed for feed pumps

5 13 and 14.

Throughhole 28, having a diameter that was 10% of the outer diameter of valve
plug 25, was provided in valve plug 25 inside check valves 21 and 22. A valve having
the valve plug shown in Figures 5 and 6 was employed for the check valves, and
throughhole 28 was formed in the middle of valve plug 25.

10 The distillation process, which was the next step, is a process in which the
methacrolein is distilled and purified in a distillation tower that is equipped with an
evaporative shell and tube type heat exchanger.

When executing the supply of methacrolein from the storage tank to the
distillation process using this easily polymerizable substance transfer facility, stoppage of

15  the supply pump due to malfunction, poor opening or closing of the valve, and clogging
of the piping of the first passage 11, second passage 12 due to the occurrence of
polymerization, did not occur at all, even in the case where switching from main pump to
the reserve feed pump.

In addition, there were no polymerization problems inside the heat exchanger

20  during the distillation process prior to supply of the easily polymerizable substance.

Comparative Example 1
With the exception that a throughhole was not provided in the valve body of the
check valve, the supply of methacrolein from the storage tank to the distillation process

25  was carried out in the same manner as in Example 1.
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upstream from feed pump 14, and stoppage of the pump due to malfunction from

adherence of polymer inside feed pump 14 occurred with great frequency.

The polymer presént inside the supply piping was sent to the distillation process,

the next step, and blockage due to polymer in the tube inside the evaporative shell and

10 tube type heat exchanger and poor heat exchange occurred.  As a result, emergency
stoppage of the process could not be avoided. Malfunctions occurred as frequently as
each changeover; specifically, malfunction occurred on the occasion of once pump
switchover per every 2 to 3 months, and 3 to 4 malfunctions, such as clogging and the
like, occurred with each switchover.

15 As explained above, the trénsfer method of the present invention for an easily
polymerizable substance is a method for transferring an easily polymerizable substance
using feed pumps that are respectively disposed at a plurality of passages that branch off
at the easily polymerizable substance inflow side and converge at the easily
polymerizable substance outflow side, when at least one of the feed pumps is stopped,

20  wherein some of the easily polymerizable substance is fed to the stopped feed pump and
to the passage disposed thereat in a direction that is opposite to the direction of flow of
the easily polymerizable substance when the at least one feed pump is activated. Asa
result, standing retention of the easily polymerizable substance inside a feed pump that is

intermittently employed does not occur, even in the case where at least two feed pumps

25  disposed in parallel are used in a switching method or intermittently to transfer the easily
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Fufther, the present transfer facility of the present invention for an easily
polymerizable substance is a transfer facility for an easily polymerizable substance in
5 which feed pumps and check valves downstream thereof are respectively disposed at a
plurality of passages that branch off at the easily polymerizable substance inflow side and
converge at the easily polymerizable substance outflow side, wherein each check valve
has a hole in the valve plug that permits passage of the easily polymerizable substance.
Thus, standing retention of the easily polymerizable substance inside the feed pump, and
10 the generation and adherence of solid material such as polymer or precipitate that
accompany this is controlled.
In addition, if the check valves are swing-type check valves, then it is effective
in terms of costs because of the ease of opening a hole in the valve plug.
Further, if the diameter of the hole that is formed in the valve plug of the check
15  wvalve has a length that is 0.1 to 20% of the outer diameter of the valve plug, then there is

no impairment of the essential function of the check valve, and it is possible to limit

standing retention of the easily polymerizable substance inside the facility.



10Z 10Z 10793109Z& ()-eeghghi|j}~<~\: 10!!1f31$10%& ()-

y&H#10%1E () - !\ y&H#100& ()- @10%r& ()-'\ @10%& ()- $10%r& ()-|jjiijj6kckkbC

10010 Y 10%4 & ()- Y, GLO% & () - Ymlo%t| & () -4F10%t| & ()- 10m 10m 10m
31$10%& () -kl Il mj mdEbC 10!!!f3SI10%& ()- 3& 10%t| & ()- F

109 & ()-F!'10%4| & ()- f"10%| & ()-3Ff 10%t| & ()- mm7nnn( oodEbC

10! I f 9S#Whatt|igclajmed is: " 10%4| & ()- ~10%4| & ()- 10%4| & () -

310%4| & () -1 & 10%4| & ()- o0o0.p/ pOplpdpHppbC 10! fFl 109%Z&' () -

FF10%Z&' ()-110%Z& ()- 104| 104| 104| ( 109%4| &' () f&10%| & () -
ppLgqgXrrdEbC 10! f3f M 10%Z& () - 39 ! 10%Z& (

U Love (L 3%93%,?%@“@4%%@ i PR %%{a?%s,ﬁﬁ%¢ Ay

10

15

20

25

polymerizable substance is transferred using feed pumps that are respectively disposed at
a plurality of passages that branch off at the easily polymerizable substance inflow side
and converge at the easily polymerizable substance outflow side, when at least one of the
feed pumps is stopped, comprising a step in which a portion of the easily polymerizable
substance is fed to at least one stopped feed pump and to the passage disposed thereat in
a direction that is opposite to the direction of flow of the easily polymerizable substance

when the at least one the feed pump is activated.

2. A transfer method for an easily polymerizable substance according to claim 1,
wherein the easily polymerizable substance to be transferred includes at least one easily
polymerizable substance selected from (meth)acrylic acid, (meth)acrylic ester, and

(meth)acrolein.

3. A transfer method for an easily polymerizable substance according to one of claims 1
and 2, wherein the easily polymerizable substance to be transferred is heated to at least

40°C.

4. A transfer facility for an easily polymerizable substance, in which feed pumps and
check valves downstream thereof are respectively disposed at a plurality of passages that
branch off at the easily polymerizable substance inflow side and converge at the easily
polymerizable substance outflow side, wherein each said check valve has a hole in a

valve plug thereof that permits passage of the easily polymerizable substance.
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5  one of the main pumps when at least one of the main pumps stops.

6. A transfer facility for an easily polymerizable substance according to claim 4,

wherein at least one of feed pump is a main pump that operates at all times, while at least

one of other feed pumps is an auxiliary pump for temporarily increasing transfer volume.
10

7. Atransfer facility for an easily polymerizable substance according to one of claims 4

through 6, wherein the check valve is a swing-type check valve.

8. A transfer facility for an easily polymerizable substance according to one of claims 4
15  through 6, wherein the diameter of the hole formed in the valve plug of a check valve is

0.1 to 20% of the outer diameter of the valve plug.



