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The present invention relates to a dewaxing aid used in the dewaxi ng stage
of lubricant production processes. The present invention also relates to a
dewaxi ng aid used in the production of dewaxed oil in the so-called solvent
dewaxi ng net hod, especially in the dewaxi ng stage, by dissolving a
wax- cont ai ni ng hydrocarbon oil and a dewaxing aid into a dewaxi ng sol vent
and chilling, separating-out wax exLst] i n. the wax-cont ai ni ng hydrocarbon
oil, and separating the separated-ggék&g%ngNthe | i quid/solid separation
met hod. Background Art [0002] In general, in order to prepare a hydrocarbon
oil fromthe crude oil, the cr il d i subjected to the

at nospheric distillation, and m&&ﬁ‘?"@@{!l"ﬁéﬁresi dual oil is further
subj ected to the vacuumdistillation to be separated into wax-containing

hydrocarb'; il iL,Lh fromlow to high various viscosities and vacuum
distillat eg."[]\ |‘C€i%g oils. In addition, the vacuumdi still ation residual
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conponenttbeiseparatad-aud wapi by the liguid/sclid separatibnanethodnoved and a

hydr ocarbon oil with | ow pour point is produced. (0005] Press filtration

may be utilized in the process when the dewaxi ng process is industrially
carri ed ddackgreundhist i nstance, the wax-containi ng hydrocarbon oil is

chilled i t he wax
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or the like), and, a dewaxed oil 1s obtained by Tenoving the dewaxing
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as a decrfiteation pracess fcahtordy treat lightdypeawaaaontaisingrhydrecarboh wilstbecayse
dewaxed oil, an increase in the pour point of the dewaxed oil due to
passing of the fine crystals, clogging of the filter, and the |ike, because
the wax crystals are fine. Various inprovenents have been achieved in the
processes in order to inprove the filtration rate and the yield of the
dewaxed oil, but the nethod of adding a dewaxing aid has been carried out
as a nethod for easy control as well as great efficiency. In particular, it
has been essential to add a dewaxing aid in a autochilling type dewaxing
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2 Publ i cati on No. Sho 45-15379, JP Patent Publication No. Sho 49-26922,
and JP Patent Laid-open No. Sho 54-11104. The effect of al kyl napht hal ene
condensati on products, or the m xed use thereof with polyal kyl net hacryl at es
i's described in JP Patent Laid-open No. Sho 45-15379, JP Patent Publication
No. Sho 49-46361 and JP Patent Lai d-open No. Sho 53-129202. The effect of
the use of a-olefin polyners, or copolyners of a-olefin and vinyl acetate
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an al kyl r@é&@ﬁé/ﬂ@hg@ﬁe%}%ﬂm@jgg on product as dewaxing aid is disclosed in
JP Pat ent_Lai d- open 15379 and JP Patent Publication No. Sho
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type, of the wax-containing hydrocarbon oils, and were found to inprove the
filtration rate and the yield of the dedvaxed oils, as conpared with the
conventi onal dewaxing aids. Disclosure of the Invention [D014] Nanely, the
present invention relates to a dewaxing aid for use in the dewaxi ng net hod
to produce a dewaxed oil by dissolving the dewaxing aid together with a
wax- contai ning hydrocarbon oil into a dewaxing sol vent, separating-out wax
by ch| I I | ng, and rermVI ng the separated out wax Wlth the I IC]UI d/sol | d



(A) at |east one polyal kyl (nmeth)acryl ate having al kyl groups of 10 to 30
carbon atons, and (B) at |east one polyal kyl (neth)acryl ate having al kyl
groups of 10 to 30 4 carbon atons, which is different from conponent (A),
the mass ratio of conponent (A)/ conponent (B) being 3197 to 9713, and that
said dewaxing aid satisfies the conditions of fornulas (1) and (2) bel ow at
the exothermc heat initiation tenperature as neasured by a differenti al
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conponentpglBners) armopadymersrdfanrolefin andrioylrdeetateiis defQitidd iniPvPaiterst
met hods iy, e ' i fipt esent i nkion i ctive is
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300 ni nuteffent ofithghuse ofpalypikylacrylatasdh desttibet irad Patentdenid-dpen Net Sho
usi ng hy o] | [ t r ngl 3t rapane,
or opyl onc 218, 0P PUtit) A6 DeRANG Sdbe: 124102 T8 pAGRPCARAHER B SRRC: ones
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met hod us§ffRst of hewues obeopelymess obdialkyl fimaarate hnd vinyh abetate (s\eesceritiedeine,
acet one/ hgnpafent 12l obBR Nd.Ksho 80219 29B%Hd JP PAtht Laid-open No. Sho 61-
247793,
[0009] Among these prior art technologies, the use as dewaxing aid of a
copolymer of a compound having reactive double bonds (a reactive monomer) and
vinyl acetate is disclosed in JP Patent Publication No. Sho 49-26922, JP Patent
Laid-open No. Sho 54-11104, JP Patent Laid-open No. Sho 53-121804, JP Patent
Laid-open No. Sho 53-121803, JP Patent Laid-open No. Sho 60-217218 and JP
Patent Laid-open No. Sho 61-247793. Compounds with vinyl acetate groups are
decomposed by heat and the like, and acetic acid may be generated. Acetic acid
in this case displays corrosiveness against metals such as SUS and the like, to say
nothing of iron, and thus their presence is not desirable for the apparatus.
[0010] In addition, the use of an alkylnathphthalene condensation product as
dewaxing aid is disclosed in JP Patent Laid-open No. Sho 45-15379 and JP Patent
Publication No. Sho 49-46361. As such alkylnaphthalene condensation products
can be generatily obtained through Friedel-Crafts reaction using chlorinated paraffin
as the raw material, the complete removail of the chlorine content therein is not
easy. Recently, however, there has been a strong demand for chlorine-free
products in every field.
[0011] Furthermore, the use of polyalkylacrylates as dewaxing aids described in
the prior art references shows a good performance under the investigation in the
laboratory, but a more effective aid is required since they do not show a good effect,
especially, against heavy type wax-containing hydrocarbon oil in the evaluation with
the actual apparatus in which the chilling rate during the chilling is 30°C/minute or




[ 0016] Heavy type wax-containing hydrocarbon oils in the present
specficati on nmean wax-containing oils which, after dewaxed, have a

ki nematic viscosity at 40C in the range of 60 to 150 nm®/s, and |ight type
wax-contai ning oils mean waxcontaining oils which, after dewaxed, have a
ki nematic viscosity at 40C in the range of 10 to 60 m®2/s. [0017] The
conponent (A) and the conponent (B) that are polyal kyl (nmeth)acryl ates
havi ng al ﬁéheproups of 10 to 30 carbon atons nay each be one or a mxture
of nore t one. In addition, these polyrrers may consi st of one type of 5
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sol vent's ‘ép & Bresen iventors earngsilyiayesti ecbﬁtpfﬂﬁétfb seivetbese (B) can be
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al kyl acrﬁoﬂ%%re mﬂ’ﬁ] rﬁ(g%ﬂ%@llﬁ%@gn y| napht hal ene condensati on

products, or copolyners of ethylene with VI nyl acetate, and the like. 6

[0023] T i ai,d according to the present invention can be used in,
for inst lggl?’%@%eg%fellﬂwrﬁ&ndewam ng nethod. At first, a wax-containing

hydr ocar {0014] INamsely theopresent inventiord eslateisrtg asdewaxing aidifarhsedatbei ng aid

the m xt JafAE paaR pHddERI4 BBupaed BHES SEAI NG B0vaRinalAR, TV "
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renoval 3{1%‘&/ cﬁewam ng solvent. The performance of the dewaxing aid can be

eval uat e neasuring the filtration rate and the dewaxed oil ield in the
af or enent i oned (f) at mt one polyalkyl(meth)acrylate having alkyl groups of 10 to 30

carbon atoms, and
(B) at least one polyalkyl(meth)acrylate having atkyl groups of 10 to 30
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[0024] In addition, the exotherm c heat initiation tenperature for the
dewaxi ng aid according to the present invention may be neasured with a
differential scanning calorinmeter such as a thermal anal yzer DSC- 6200 by
Sei ko Instrunents Inc. and the tenperature, at which the exotherm c heat
initiated by extrapolation when chilling is conducted, for exanple, at the
chilling rate of 30C m nute from 140C to -30C, is taken as the exothermc

heat initia |on tenpera U, he measur e , a poly(neth)acrylate
whi ch bec%® AHeMe thn'ﬁ déﬁ?fer' rSﬁb‘é‘H“P%"?méASsaX cont ai ni ng hydr ocar bon

oil so as to bethtahaasgr@tmw@nmp@n@it (ﬂ)ﬁ&%ﬁb’néﬁ%BLb@m@%/g?‘t@’g'?@m ai ni ng
hydr ocar b%ﬁ‘?ﬁ'iﬂt and sol uti on-m xed, and 5 Is mxture is used. Best

Mode for ng Qut the Invention [0025] The present invention is
expl ai ned by srmum@v&mmgwardnsatEﬁesrmﬂomutséﬁr@ommgmr(ﬂ éﬁh (zpdebbﬁat

conponent and Test nethod in ut the
present “\%B%ﬁm%%rn%g?%gfx rﬁ@ﬂ"ntﬁ rﬁwrgaﬁﬁ“%rﬁ‘éw@ smt@insegnmna
conponent cdléjimeter atithe chilliranené of BDICMinkteng Exanpl es and Test net hods.

Synt hetic Exarrplel[ lLagk equ d th a stirrer, a nitrogen

bl owi ng tube, a therrmn@?:]erﬁ? gj{ cvndtﬁp(g fgs chaf i)lsd W|th 40 parts of an
al kyl methacryl ate having 12Tao=l% cgr beg°@toTe (ClE215% Cl4=18% Cl16=25%
C18= 42% %re%) parts of a mneral oil, and the nitrogen displacenent was

conpl etely done for 3 hours. Upon addltlon of the initiator, heating to
100C and ad&a)ig theexethesmis haat inHiation demppertturecof the waX-containing

oot 21 nos. VERRCEbYhT Cuthodt HE NGRS B IBHREEO AR naned as aid (1).
a/grm hﬁt i tc eqipthe exdtbeaiic heat Ilmhatlmqtenmnrrdtumtdﬁtlve wak+oonitainingni t r ogegf an
al kyl agryrwe{? %a@B%IW$EI% 3@@3&8@@%@#& rf'g%&%gc%eﬂﬁg&hﬁ% and
ggnga][ E)f \gﬁx-aoﬁiaﬂa!nglhyquarhmotl,hmdn trogen di spl acenent was cggrc):l g'ﬁlgl y

agei ng for 1@9hou éﬁﬁﬂ?ﬁﬁ@ riéa?q'gﬁéa %’[‘%’ﬁ&r%%‘?égﬂ?ﬂ‘é]@??ﬁ?%ﬁ%ﬂwgk

wei ght - avBidsgearhenesiuvigh theea@ditlomnf 05% by mass obihei corporkint (B tpthend

obt ai ned \p:'yx-t‘.‘ah&nﬂﬂﬁ‘?ﬁﬁ?odﬁ?ﬁoﬂﬁﬂmj as aid (2). Synthetic Exanple 3 [0028] A

fl ask equpe wth-a’stirrer, a nitrogen blow ng tube, a thernoneter and a

condenser[0P35F Rewaxingimethads fawhichothedewaiyg astafatheprasmthavemgarﬁusto 10
car bon até?fé’cti(/é:@s'?&ﬁleﬁ?&&ﬁa&ln&metﬁﬁ vf?'fé‘i‘%;ﬁQhB?HI {?tédmaﬂgrtﬁé cﬂgl ing ignd

the nitro acenent was~co on a I on of

the init |:§} Gfm*ﬂ%%tof highes. 156@19% %fgsél gnethods ane the daWaKWthEthqsbr ature,
2 pol yal s Which H81GHonY 8 10en gl 8Bl dlroBlnd00, 000 vas

obt ai ned. The comt:;ound obt al ne .S process was namne '(3).
€

Synt het i PTERWAPEDUtangobutens, ﬁl"‘ééf{e likg) Bircdewaxing anethpd using ketenesogen
bl t f
oW g [(586tong, FUAYIRIRYINetGIE! MERY, wﬁemrsogay? Rgg@@gngsﬁ% 1B fige OF an

al kyl acryl at hayi n car bon at %
C15=16% amd %sthsqfeqi) they Spwexisig) meﬁm Ysieg Arerpatie Rydrosareansnent was

({ 8 gré I gtn S'(Meﬁm ft@Fueﬁehigydrége a&wm@lﬁ@)tamtﬁ ?éédo&ahg lrﬁétﬁba rus,é1 i ﬁm}i%tggestwot ]
vei ght - ad éfé’?%@r&ar%a%h@rpcefabomdwq{aenw%?wﬁgeIT¥@%%ﬁ'otaﬁd
obt ai ned |rg) tRichgstheEAfetiedgs. naned as aid (4).
[0016] Heavy type wax-containing hydrocarbon oils in the present specification
mean wax-containing oils which, after dewaxed, have a kinematic viscosity at 40°C
in the range of 60 to 150 mm?®/s, and light type wax-containing oils mean wax-
containing oils which, after dewaxed, have a kinematic viscosity at 40°C in the
range of 10 to 60 mm?/s,
[0017] The component (A) and the component (B) that are polyalkyl
(meth)acrylates having alky! groups of 10 to 30 carbon atoms may each be one ora
mixture of more than one. In addition, these polymers may consist of one type of
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[ 0030] The dewaxing aid according to the present invention which is the

m xture conbining said aids (1) to (4) was used in the sol vent dewaxi ng

met hod outlined below That is to say, a wax-containing hydrocarbon oil was
di ssolved into a dewaxi ng solvent, and the dewaxing aid according to the
present invention was added, honobgeni zed and heated. Next, the m xture was
chilled to the 8 predeterm ned tenperature. The slurry conprising the wax
separ at ed dewaxed..oi | demaX| sol vent and the dewaxing aid

is for rredm?)ﬁBmﬁrrs&er@n??m WG“BF'(?EQQEB"GBWOPH '$aid slurry is subjected to
the vex sigpde} Genetsl eiahptet oralkyimetraciyltes hdaiveyaikyl airbuwono esgpal of

measur | ne A Ren A ER G Sr& e iFenis sonsiLtng he ppapanent hand the - ¥
af o;err;antwmnpdnmtqﬂame dﬁbﬂ(m&ﬁacw@gg&fg&u@l gmtﬂ)dowiateptn ger mecr: Bgfét 6200 b
ISQ: kl)al Ins m&hﬁﬁy%ﬁﬁ@% tpiﬁrgﬁhg}éﬂi? Qﬁﬁﬂéecal orineter. Y
Egosz] Powe;f(tadewl(anetﬁ)mrglatmﬁhmdeoylpneﬂaacmtdemadecﬁ(rdemﬁymgi@led to
0 Rt e AL TR o 2oy
mﬁss to Ee,dmw ate andhitheylite/dnd tee buxture themeof. sol ut i on- i xed, 5t gr(r)r:c
heat 1 tiogagh ReRE N Shing Fiss< Riie' BT FEThiE oBipditicida) B8NS Chi 1l g
rate of mmmmte(Bﬂ ns)BnQMBCQZB aﬂd)@gomisdemmg affecthearenot thee obiaingtb at b

o | tkﬁééﬁi}l#@%@ﬁéﬁﬁ‘% 3R NaxBerSfiing ffidbarbdh AR Lrfegt Ml tald s Wiip L 0O
heat ed atthOor@ngs. diThedmatie is espetialihpreferableindhe rangebetpeen 49:80tot00: ma

wax- cont ?OFEBFPHﬁgﬁe&ar bon oil), and the dewaxing aid synthesized above was

added an Wih stirring to 30C at the chilling rate of 30C/ minute,
and t hen [9820] drurther. hecempenentdA) lis Pfﬂjelmsetwowﬂh anveightaverageul t ant

| | t
o 6 s+ Heloplatudight 4610,000BQ0 RIS nG akyP N ohdthiof A0t JEcdBART 00
a Buchneratomsnelln gddition, ﬂm)chngoP%M&) ls:prafalra@ﬂ)ethammwﬂhmvelght-agerraael on
medi um ThglRiRitWeight &f 10,000€800,b06 rh%@udd‘al@ﬂ&ﬁékﬁ %FWELW??& 40%Grb

filtration rate was ca? Qate d accordin Inadltlon
nor mal he3tams. c yNhan ﬁébﬂ Vaighiravemoe welaqU|larrvu@lghblﬁdesslthame1QnﬁQ aheer

filtrati ﬁ&hdrﬁ:@%éeﬁ dBWakiHy A H%Hﬁhb@@&hﬁﬂme@@nﬁﬁﬁ st‘é’as?ﬁ&wé’neéjanénd

t he devvaxecl i eld alcul ated accor or mu ow. 9

The cal cONSIBRbAVERORMAISEUIaT YRIOR s GrestPbihanad. 0as & sdenTablaberAussr 1

in 120 sehenr@tubility characteristics into wax-containing hydrocarbon oils or dewaxing
solvents grow worsen.
[0021] The component (A) and the component (B) can be synthesized according
to any prior art method. For example, they may be obtained through the radical
polymerization using peroxides or azo-bis type compounds as initiators, or the heat
polymerization, after the esterification reaction of alcohol having 10 to 30 carbon
atoms with methacrylic acid or acrylic acid.
[0022] Moreover, the dewaxing aid according to the present invention may contain
further additives within the range that does not impair the effect of the present
invention. Examples of additives which is thought to be combinable upon the
consideration of dewaxing performance (with respect to the improvement in the
dewaxing rate, the dewaxed oil yield} are polyalkylacrylates or
polyalkylmethacrylates other than the component (A) and the component (B}, or
copolymers of alkylacrylates with alkylmethacrylates, alkylnaphthalene
condensation products, or copolymers of ethylene with vinyl acetate, and the like.
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- Filtration rate 120 (s) x filtration area The calculation fornmula for the
dewaxed oil yield (mass %9: The filtrate nmass after the renoval of normal ~
X 100 hexane = The dewaxed oil yield The filtrate mass after ~ ~ The wax
mass after the renoval of normal + the renoval of normal hexane hexane
Working Exanple 1 [0034] 0.50 g of the aid (1) according to the present

I nvention obtained in Synthetic Exanple 1 and 0.50 g of the aid (2)

di o ti tai ned in Syntheti le 2
caeh aoad0o2al fheagReRing i Ebsaning B e Soselt VRIS han DR TRt ©
hydr ocar binstaice, thie followiraf dengaxiag tndthoti he At dists® WaxccortaimindBydrdaaitiom of
and, t he .t est ted accardi n nmet hod.

700 mL nog.pal hexan was cqondu .0_Test
That st BAYSSaT it G e SoiyiBEeSq Hie Benmerad ashbdde At T he ai o
(1) a?d t presenting@htior scaddey mmdgmimcﬁamdmehtedegwm, tlm?h@ﬁr:]reais dgill?e% by
mass (0. 209% V. t ure substance of the aids) to
The: heavy OB oraESE ol CRRETALES o Inb St FomBtiaRbARS fuekt sepafishilt: oo
Wor ki ng Bhergeveaxzd 6i) 3¢ dewaRing solverntand tthe(dewaxing aidlisfgrrmed timthipr esent
I nvention i N | I : of .the,.al 2)
accordi ngc'ﬁ@hgﬁgg%é&gﬁ\é%%@éhi%i ﬁﬁ% §ylﬂ;g§t@ﬁr¥8é§%m§eﬁpa§gﬁ%gg(§ wer e
each addditjuididolitt separatidnimetbodGiich asffiltratiornenggntrifuyyml filtrativortoaibtainghe
hydr ocar ' ' ' | ssol ] i,tion of
700 i nlpexa i Lp8n ERblAfor AR et bolbRES RS AT GR86" hot nod.
That is tdewaxing aicccamberevaluated byddeasuring the filiration rate @nditheideyvaxedidik ai d
(1) and t ' ﬁ,&m’ ' e present invention was set at 0.5% by
mass (O. égﬂdﬂhqﬂéé‘?’g en t@hgggtrrﬁ%é to the pure substance of the aids) to
t he heavy[0024k Wwaddition, dhaexgtheymicheatdioitiation temperatiwe foe the dewaxingdidt ed.
10 according to the present invention may be measured with a differential scanning

calorimeter such as a thermal analyzer DSC-6200 by Seiko instruments Inc. and

the temperature, at which the exothermic heat initiated by extrapolation when

chilling is conducted, for example, at the chilling rate of 30°C/minute from 140°C to

-30°C, is taken as the exothermic heat initiation temperature. For the

measurement, a poly(meth)acrylate which becomes the dewaxing aid is added to

the wax-containing hydrocarbon oil so as to be the concentration of 0.25% by mass

to said wax-containing hydrocarbon oil, and solution-mixed, and 5 mg of this

mixture is used.

Best Mode for Carrying Out the Invention

[0025] The present invention is explained by showing Synthetic Examples of the
component (A) and the component (B), Working Examples, and Test method in the
followings, but the present invention is not be limited by such Synthetic Examples
of the component (A} and the component (B), Working Examples and Test
methods.

Synthetic Example 1

[0026] A flask equipped with a stirrer, a nitrogen blowing tube, a thermometer and
a condenser is charged with 40 parts of an alkylmethacrylate having 12 to 18
carbon atoms (C12=15%, C14=18%, C16=25%, C18=42%) and 60 parts of a
mineral oil, and the nitrogen displacement was completely done for 3 hours. Upon
addition of the initiator, heating to 100°C and ageing for 8 hours at that temperature,
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Wor ki ng Exanple 3 [0036] 0.10 g of the aid (1 ) according to the present

I nvention obtained in Synthetic Exanple 1 and 0.90 g of the aid (2)
according to the present invention obtained in Synthetic Exanple 2 were
each added and dissolved into 200 g of the heavy type wax-contai ning

hydr ocarbon oil while heating, and further dissolved with the addition of
700 nL normal hexane, and the test was conducted according to Test nethod.
That is to sgém(the anount to be added of the m xture consisting of the aid

(1) and t&eoliaikyimethacndaid With weight-average moleswanweight ah408.800wa®). 5% by
0. ; i d
mass ( %%d@%e%ﬁpé%@b@aﬁ?%% g¥iH1§ pg%s%bﬁ%ﬁ £ aigh@)ai ds) to

t he heavy type wax-containing h bon e test was’conduct ed.
Conparative Exanple 1 [0037] 0.50 g of the aid (3) according to the present

i nvent i ongpthati® Estaihipiegnt hetic Exanple 3 and 0.50 g of the aid (4)
obt ai nedﬁﬁéﬁd%?g to the present inventjon in Synthetic Exanple 4 were
flas

each add bequippediwith g stigresra pitegeablgwingdubaaqa thermameter gnd

hydr ocar beBordénsdiié enbrgeid with 4aryérts%ftéi€élk9|ia§ﬁﬂ&té%wn§ g k61223 béh On of
700 nL nor el n and t t conduct eéd according to Test nethod.
That is t%fOE’a/{be{%é‘%’é’(ho‘ggﬁ’:{]@Ab&éaag‘%ﬂaﬂdtélﬁbpﬁﬁpﬁaémeg iodi BAQtRR t he aid
(3) and tditogen dishlaceientivag complételyricieefar 3 H(RS! | DPoHaRIdRRIN Gfthe. 5% by
mass (0. 2090%2, agss \/\{2})?51 (ﬁ,ﬂverted. tQ tgﬁl pur e ﬁ_‘%t&)stance of the aids) to
the heavy"URHRE: DERINGIR 190 3Nt papBgdPp8hawrs at thad temeeratyre, wds conduct ed.
Conpar at i plydlkplaphytate yilPR8ight-averapedinoldtular weight of 408 000wk distaired.
present ipvention oat I ned in &nthetlc Exanpl e, 1 a% (3.50 g of the aid (3)
accor di ngﬂE%C?WQOHP é’gltﬁ"ngﬂ@é(ﬁ ?éd?fo%ﬁsaWﬁﬁé‘qmﬁdS?ﬁla B¢ Exanple 3 were
each added and dissolved into 200 g of the heavy type wax-contai ning

hydr ocar L J. I le,heating, and further dissolved with the addition of
700 nL n(tﬁﬂgﬁeh%ggﬂ@,p!%ﬁd the test was conducted according to Test nethod.

(T??t i 3 E[oozay,A flb§k equippedtwittba s?'déﬂ(h nﬂrog?a_me?rtabg,owﬂi@rtritdnﬁe@B agt}ebai d
an rdip e pres I nven n, was . 5%
mass (O. 2%58@1%3 S &ﬁ%@@d’ﬂ&é@@@&ﬁﬁc& ﬁ?ﬁ@d?@tﬁmfﬁgﬁ]w‘ag%ﬁ%@%@m oy

t he heavyatogsd Clmb%,008a7 5%h G 1072086 a=mbe0 pats of adninkealtolis Anddise nitrodient ed.

he” pr oscHEPRREERNFwAs ompinl denict ) AoffE” eufion afuftl of Gl RIS ° *°

accor di ngheadingte 1908€amnd againg forod hobtsaatthdt tem@draturefac Exanpl e 3 was

added an i ' : t N dr ocar bon
o 1w, | LRRAEace ) el s adE it ekt B W BB L2 o
hexane, aidained. t dbe oumpaundiokiaieddoy thisiprapess Wassnamedrasdaid (8at is to
say, the amobunt to be added of the m xture consisting of the aid (2) and

the aid (3) according to the present invention was set at 0.5% by nass
(0. 20% bySyribeticE¥ampimderted to the pure substance of the aids) to the

Corpar at IGS2E, 28 Bpek GufBpRH At A SHRe: < irodBh pholfin e SieiRiNELEEnd.
cont ai ni ryceydrnsesinehargerd with 48 pertsiof ansalkyacylate fiaying 101 15 Tagbon
exot her mAofiRa 12200bA1¢ I3 RAPEAALYSAS C=16%) dHd60 paRts O aAfiteral i, 21

t he wax-cont ai ni ng hydrocarbon oi | des¢ribe ove ar own in 1,

and the dWbieritrpgen dispiarsmentwasheomplelslytdane fanR-hows.ai Upag additioscefr bon
oi | obt a'tﬂ}gﬁi’ceiétzo\‘,‘q{é‘dtiﬁ@ B RIPE Shdladding 1& 8 hSGRPRtRA tfngeratiitkes 1 L0 4 s

shown in :
polyalkylacrylate with weight-average molecular weight of 400,000 was obtained.

The compound obtained by this process was named as aid (4).

[0030] The dewaxing aid according to the present invention which is the mixture
combining said aids (1) to (4) was used in the solvent dewaxing method outlined
below. Thatis to say, a wax-containing hydrocarbon oil was dissolved into a
dewaxing solvent, and the dewaxing aid according to the present invention was
added, homogenized and heated. Next, the mixture was chilled to the
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Tabl e 1 Ai dExotherm c heat initiation tenperature CNo

addi tion46. 7148. 5244.0346.2 _47.0 12 Table 2 : Dewaxi ng performance for
heavy type wax-contai ni ng hydrocarbon oil Dewaxi ngAmount to be

addedFi | trati onDewaxedai d(converted to the effectiverateoil yieldconponent
%ML/sanVbrking(1)|(2)(1)|(2) =0. 10: 0. 102. 068. OExanpl e
IWorking(1)1(2)(1)1(2)=0.18:0.022. 265. 2Exanpl e

SComper a1 PSR} &%eﬁsa?welojﬁw &15947y 8o RER g ihe Wax separated-out, the
%ggg:; ZE dﬁ'\ﬂég&d bﬂ)ﬂ'lg)de(v@é %glvgnﬂ&idm WdS 5&%}2 Aglatd is formed in this chlllmg

addi ti on- byo%%ggsé}%w WZ'F § ]qclée‘gff’bé}ee‘ﬂ FPB%%%EB%E’%{’?“% 9 he use
of the dembtalmmeadetsamd:oql deg rémWhlﬁfﬂhieﬁeWaxing/ﬁmemn Mhet gesrf dﬂwcﬂea e ngt .
bha the colelsiubitiy Aiciles ol el measTRagHE aitalics e and s Ugyapre”
product acitviett imtheaforementinedtprocesnt i on. 13 CLAIMS 1. A dewaxing aid
for use in the dewaxi ng nethod to produce a dewaxed oil by dissolving the

dewaxi ng aid together with a wax-containing hydrocarbon oil into a dewaxing
sol vent, The measuniggouethoafobthecéxdthemajc I'madlmMmgltempératmeMBabB@mlt wax

et ne (0310015 MR BRE POSEES ARy SAMERBe 1 WhRlusil & e
pol yal kyl qiffetantiat sganmnieg calorimetat. kyl groups of 10 to 30 carbon atoms, and
(B) at | epspia2p"BoRfhiéth4dVidiES WhitH drbhsd'the S8wakikY aidWar®3d8bq 18 the
wax-containing hydrocarbon oil (heavy type, an exothermic heat initiation
temperature of 46.7°C) so as to be the concentration of 0.25% by mass to said
wax-containing hydrocarbon oil and solution-mixed, 5 mg of this mixture was
harvested, and the temperature, at which the exothermic heat initiated by
extrapolation when chilling is conducted at the chilling rate of 30°C/minute from
140°C to -30°C, was taken as the exothermic heat initiation temperature.

Test method:

[0033] The wax-containing hydrocarbon oil (heavy type, an exothermic heat
initiation temperature of 46.7°C) was heated at 50°C to dissolve it into normal
hexane (quadruple against the wax-containing hydrocarbon oil), and the dewaxing
aid synthesized above was added and chilled with stirring to 30°C at the chilling
rate of 30°C/minute, and then chilled to -40°C at the chilling rate of 2°C/minute.
The resultant slurry comprising the wax, normal hexane, the dewaxed oil and the
dewaxing aid was then filtered under a reduced pressure at 600 mmHg at -40°C
through a Buchner funnel with a cooling jacket circulated with -40°C refrigeration
medium. The amount of filtrate filtered in 2 minutes was measured, and filtration
rate was calculated according to the formula below. In addition, normal hexane
contained in each of the filtrate and in the wax after filtration was removed by the
vacuum topping, each mass was measured and the dewaxed oil yield was
calculated according to the formula below.



carbon atonms which is different from conponent (A), the mass ratio of
conponent (A)/ conponent (B) being 3197 to 9713, and that said dewaxing aid
satisfies the conditions of formulas (1) and (2) below at the exothermc
heat initiation tenperature as neasured by a differential scanning
calorinmeter at the chilling rate of 30Cmnute: -4.pC+ Ta s to ~ -1.0C +
Ta (1) Ta s tb 5 4.0C + Ta (2) wherein (Ta) is the exotherm c heat

initiation, te tur e wax-cont ai hi ng hydrocarbon oil w thout the
addi tion i'f‘e§§F 'Hb"aa{]od the fipatiog rﬂ?e("&@t%r)m c heat initiation
t enper ature of the wax- cont ai ni ng hydrocarbon oil with the addition of

gmszf(%% Eg’ m%uﬂwltﬁgmﬁ?%ﬂﬁg@@intﬁ%ﬁg@%%gngF;‘gf{moncgtgon orl,
wax- cont ai ni 1§OHFHr ocaf bon STECHYS WURHEN 21RA (48 of 0. 25% by nmss of the

conmponent (B) to the wax-containing hydrocarbon oil. 2. The dewaxing aid
according to claiml1, characterized in that said dewaxing aid is used in
t he dewaxi ng net hod conpr|5|n di ssol vi ng the wax-contai ni ng hydrocar bon
oi | and t hee galeatioq errquawfo@ hendewaned ofl yield (mass %) epar at i ng-out wax by
chilling, and renoving the separ ated-out wax by the liquid/solid separation

nmet hod t e, a _dewax wherei.n t he illing rate during the
H‘rgoﬁlfrmenmaéso 1? |8ﬁ Femti\@I of normal :jx 100

chilling
/NI\/HS/ NOt 90 N W NME/ NME/ NME/ NMW N/ NO9: / NB: / N:/ Nj : / 6: BQX  j qdkNS_U;
catthe levwableaadip@tlocal ¢

V\]'—ea]—e&bﬂ—ea]—e&U]—ea]—ea]—eaU}ea}ca-U]-ca}-ca.U]_caq_ca}
aU] ca] ca %ﬁ%ga ca t‘
$$'"AL)) b01 gkf " ca] ca] ca] ca] ca] ca] ca]
cal ca] cégg Q2 ‘&faﬂ9f hca] a"U]E QUF’BSYQ!&’T BQF@élﬂ‘ca] cay| ca] caU] ca

12222446
: o<t <{ <??BBBCDDEE3FGFNFUHI HpH{ J~yt oi d_YT] caU] ca] ca] cal] ca] ca] ca] ca] cal] ca]

C?{E?AL\J]I* N%%@M@@Wa] ca] cal] ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca

VWVWX' xPX0036] \0.5P|gwof t13“5013@’ Q‘ﬂi)] acqordingetp dae/poederd jroetdlionjobtdined ] ca] ca] ca] ¢

PARL CCouPthgle BXRRHIC Y kS SRIE BT C AR CRB R G6% lesentjrvantionc a) ca o
/l\J] aL g ial(l:J]ac aqhtampdap@qmmmamplmmmp eschadded) aral disjalued b @H0cgbf the] ca] ca
+0 1080p8ql?erat\9{vt¥ AV -??Ttﬁgkr& Rrdiospraan el whils hF atlgg ﬂﬁﬂ furﬂ!]f“c 1s(§giveg] calcalc
a] c”a] calWithhexnafiditipe £f 780 dalnoanahbpxate: a}ﬁabpdeqtmummd abcaidiy] ca] ca
I cay ca] og Tettthbd.0 “atis 16'sa) W& afount ¥ 6% dabied bY Hi&Emisture consisting of

the aid (1) and the aid (2) according to the present invention was set at 0.5% by
mass (0.20% by mass when converted to the pure substance of the aids) to the
heavy type wax-containing hydrocarbon oil, and the test was conducted.

Working Example 2

[0035] 0.90 g of the aid (1) according to the present invention obtained in
Synthetic Example 1 and 0.10 g of the aid (2) according to the present invention
obtained in Synthetic Example 2 were each added and dissolved into 200 g of the
heavy type wax-containing hydrocarbon oil while heating, and further dissolved
with the addition of 700 mL normal hexane, and the test was conducted according
to Test method. That is to say, the amount to be added of the mixture consisting of
the aid (1) and the aid (2) according to the present invention was set at 0.5% by
‘mass (0.20% by mass when converted to the pure substance of the aids) to the
heavy type wax-containing hydrocarbon oil, and the test was conducted.
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MLOY@E ()- Y 109%@& ()- MLOY%@E ()-~j di JH' 10%@& ()- H' 10% ;
& ()-2H'10% & ()-2"10% & ()-210@0@0@HA " 10%@& ()-\ @ " 10%@& () -\ dNPQRSUbCH
"10%@H "10%4 & ()-" "10% & ()- "10% & ()- 10] 10] 10];10% & ()-H 10U} & ()-2
$' ' bCH' 10%@b, 10%a& () - H' 10%@& ()-""10%a& ()-" 10] 10] 10];10%4 & ()-H
"10%4 & ()-"'AL)))))))dE/ 10@10@ 10%@& ()- "9\ 10%@& ()- 810%@& () -
s6\ 10%@& ()-5F10%@& ()--1"10%@& ()-))**v*E+++ oP./!15"10%4] & ()- %W 10% & () -
lh fH&" 10965& ()-!u& 10%]1& ()-!X910%]1& ()- @109 & () -

Working Example 3

[0036] 0.10 g of the aid (1) according to the present invention obtained in

Synthetic Example 1 and 0.90 g of the aid (2) according to the present invention

obtained in Synthetic Example 2 were each added and dissolved into 200 g of the

heavy type wax-containing hydrocarbon oil while heating, and further dissolved

with the addition of 700 mL normal hexane, and the test was conducted according

to Test method. That is to say, the amount to be added of the mixture consisting of

the aid (1) and the aid (2) according to the present invention was set at 0.5% by

mass (0.20% by mass when converted to the pure substance of the aids) to the

heavy type wax-containing hydrocarbon oil, and the test was conducted.

Comparative Example 1

[0037] 0.50 g of the aid (3) according to the present invention obtained in
Synthetic Example 3 and 0.50 g of the aid (4) obtained according to the present
invention in Synthetic Example 4 were each added and dissolved into 200 g of the
heavy type wax-containing hydrocarbon oil while heating, and further dissolved
with the addition of 700 mL normal hexane, and the test was conducted according
to Test method. That is to say, the amount to be added of the mixture consisting of
the aid (3) and the aid (4) according to the present invention was set at 0.5% by
mass (0.20% by mass when converted to the pure substance of the aids) to the
heavy type wax-containing hydrocarbon oil, and the test was conducted.

Comparative Example 2

[0038] 0.50 g of the aid (1) according to the present invention obtained in
Synthetic Example 1 and 0.50 g of the aid (3) according to the present invention
obtained in Synthetic Example 3 were each added and dissolved into 200 g of the
heavy type wax-containing hydrocarbon oil while heating, and further dissolved
with the addition of 700 mL normal hexane, and the test was conducted according
to Test method. That is to say, the amount to be added of the mixture consisting of
the aid (1) and the aid (3) according to the present invention was set at 0.5% by
mass (0.20% by mass when converted to the pure substance of the aids) to the
heavy type wax-containing hydrocarbon oil, and the test was conducted.

Comparative Example 3
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109% & () - inle s adogd @nd\dissolved into 200 g of the heavy type wax-
containing hydrocarbon oif while heating, and further dissolved with the addition of
700 mL normal hexane, and the test was conducted according to Test method.
That is to say, the amount to be added of the mixture consisting of the aid (2) and
the aid (3) according to the present invention was set at 0.5% by mass (0.20% by
mass when converted to the pure substance of the aids) to the heavy type wax-

containing hydrocarbon oil, and the test was conducted.

Comparative Example 4
[0040] The test was conducted for a heavy type wax containing hydrocarbon oil
without the use of any aid.

[0041] The exothermic heat initiation temperatures for the mixtures of each aid
and the wax-containing hydrocarbon oil described above are shown in Table 1, and
the dewaxing performance for the heavy type wax-containing hydrocarbon oil
obtained in Working Examples 1 to 3 and Comparative Examples 1 to 4 is shown in

Table 2.
Table 1 :
Aid Exothermic heat initiation temperature (°C)
No addition 46.7
(1) 48.5
(2) 44.0
(3) 46.2
(4) 47.0
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by dissolving the dewaxing aid together with a wax-containing hydrocarbon oil into
a dewaxing solvent, separating-out wax by chilling, and removing the separated-
out wax with the liquid/solid separation method, characterized in that said dewaxing
aid comprises a mixture of
(A) at least one polyalkyl{meth)acrylate having alkyl groups of 10 to 30
carbon atoms, and
(B) at least one polyalkyl(meth)acrylate having alkyl groups of 10 to 30
carbon atoms which is different from component (A),
the mass ratio of component (A)/ component (B) being 3/97 to 97/3,
and that
said dewaxing aid satisfies the conditions of formulas (1) and (2) below at
the exothermic heat initiation temperature as measured by a differential scanning
calorimeter at the chilling rate of 30°C/minute:
40°C+Ta = < -1.0°C+Ta (1)
Ta é th é 40°C +Ta (2)
wherein :

(Ta) is the exothermic heat initiation temperature of the wax-containing
hydrocarbon oil without the addition of said dewaxing aid,

(ta) is the exothermic heat initiation temperature of the wax-containing
hydrocarbon oil with the addition of 0.25% by mass of the component (A) to the
wax-containing hydrocarbon oil, and

(tb) is the exothermic heat initiation temperature of the wax-containing
hydrocarbon oil with the addition of 0.25% by mass of the component (B) to the
wax-containing hydrocarbon oil.

2. The dewaxing aid according to claim 1, characterized in that said dewaxing
aid is used in the dewaxing method comprising dissolving the wax-containing
hydrocarbon oil and the dewaxing aid into the dewaxing solvent, separating-out
wax by chilling, and removing the separated-out wax by the liquid/solid separation
method to produce a dewaxed oil, wherein the chilling rate during the chilling is
30°C/minute or higher.
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