+;e3evis| (6T:JP, DESCRI PTI ON NOVEL DEWAXING AID Technical Field [0001] The
present invention relates to a dewaxing aid used in the dewaxing stage of

| ubricant production processes. The present invention also relates to a
dewaxi ng aid used in the production of dewaxed oil in the so-called stLent

dewaxi ng nmet hod, especially in the dewaxing stage, by di ssommmmmmum
wax- cont ai ni ng hydrocarbon oil and a dewaxing aid into a de

and chilling, separating-out wax existing in the wax-containing hyudsocarbon
oil, and separating the separated-out wax by the liquid/solid seﬁar ation

met hod. Background Art (0002] | n BERERIPTION order to preparﬁuﬂ " m bon
oi | fromthegcrude oil, the crude oil is at first su.bjdec]ted. | H” M‘!ﬂ@m .
atmospheric distillation, and then the resulting residual oil i scbobpther
subj egt ed to the vacuum di sti NQYFbPEWAXINGM} at ed i nto wax- contai ni ng
hydrocarbon oils with fromlow to high various viscosities and vacuum

distillation.residual oils. In addition, the vacuumdistillation residual
oil is ?f c?'ﬁ’ecra?ﬁeiit ed to renove the asphalt conponent by the sol vent

deasphal[0Dat] ﬁfhmpmeabinwbﬁﬁoffélsigkqg ?fdévgégﬁﬁ%éﬂp% @gﬂg @F%&&*%rggc ar bon
[ ' : Vi .

\%il( &E?Af‘%@rﬁ@m@ﬁﬂﬁgsé’ﬁem ﬁﬁ‘ esenisinyenticssalso selatesto abt ai ned

becone Iewaxing bishused in theroductin sFdetarddeaf MERE spLEIRY Sifhtas 2

i ' | t tign, hydrogenation refining ewaxing, or
gogghg?tgﬁ%ﬁ%ﬁ‘%@ﬁ%%&{ gu"léa‘n%%?‘&%%g 8lagea byidissolvipg eowaxreontainingf i ni ng
and dewdwidrecazhon gil@ndea dewaRingadid #ite-a aéwaﬁhg}?g,egﬂg@g?@mi fg?ﬁs Wg)r(mng

th on_nr ses_descri bed aboye is S _
componei Bt ol e 3REfing e, At cammiing ydeecarbomel caniseparating
hydr ocati®sepatated-oht waw bycthe liqaidisolidssaparatisietheth@P05] Press filtration
may be utilized in the process when the dewaxi ng process is industrially

carried out. In this instance, the wax-containing hydrocarbon oil is
chi | | ed BagkgrungAnce of a solvent to separate out wax, and then the wax

. . - : i Wit h

the " pr e L2002 I gbRErdR F3ded todrBbafi's niiEa by Al oy berenide il eni ng

hydr oc acpisde ol issatifisstsithiected to the atmospheric distillation, and then the resulting
residual oil is further subjected to the vacuum distillation to be separated into
wax-containing hydrocarbon oils with from low to high various viscosities and
vacuum distillation residual oils. In addition, the vacuum distillation residual oil is
further treated to remove the asphalt component by the solvent deasphalting
process so that Brightstock that is wax-containing hydrocarbon oil with the highest
degree of viscosity can be produced.
[0003] The wax-containing hydrocarbon oils with various viscosities thus obtained
become hydrocarbon oils upon a series of treatment stages such as a combination
of solvent extraction, hydrogenation refining and dewaxing, or a combination of
hydrogenolysis, solvent extraction, hydrogenation refining and dewaxing among
other combinations.
[0004] The dewaxing process among these production processes described
above is the process wherein wax components in a wax-containing hydrocarbon oil
are removed and a hydrocarbon oil with low pour point is produced.
[0005] Press filtration may be utilized in the process when the dewaxing process is
industrially carried out. In this instance, the wax-containing hydrocarbon oil is
chilled in the absence of a solvent to separate out wax, and then the wax is
subjected to the press filtration. Generally, the dewaxing method with the press
filtration process can only treat light type wax-containing hydrocarbon oils because
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. the filtration is linmted with viscosity. Thus, a solvent dewaxing nethod

whi ch is capable of treating wax-containing hydrocarbon oils of the Iight
type, the heavy type and the like is universally enployed. In the sol vent
dewaxi ng met hod, wax is separated-out and forns a slurry while a

wax-cont ai ni ng hydrocarbon oil, a dewaxing solvent and a dewaxing aid are
di ssolved and chilled. Said slurry is fed to a solid/liquid separator (a
filtration apparatus, a centrifugal separator or the like), and a dewaxed
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use as af co ner. of a conpound having re
bonds (&Ig\)rogghg%%h%%‘ﬁgﬂs &HBXU?W% ate is disclosed in JP Patent
Publ i caf0068] Nbhe rior 48-te¢filogid® skeh astddsanﬂe@belbvNﬂere‘Ebﬁ)rééxiélW JP

Pat ent 18 P Pate Lai d- open Sho 53-121803,
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61- 24773 palyaikylactgatest dr polyglkylmethadrglateismisclosed pcoPregest by heat and
the like, and acetic acid my be generated. Acetic acid in this case

di spl ays corrosi veness agai nst netal s2such as SUS and the |ike, to say
nothing of iron, and thus their presence is not desirable for the
apparatus. [0010] In addition, the use of an al kyl nat hpht hal ene
condensati on 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



© (A) at least one polyal kyl (meth)acryl ate having alkyl groups of 10 to 30
f:az bon at ons, andp( Bgl atyl east one pol yal kyl (meth)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 97/3, and that
sai d dewaxing aid satisfies the conditions of fornulas (1) and (2) bel ow at
the exothermc heat initiation tenperature as measured by a differential
scanning calorinmeter at the chilling rate of 300 mnute: -4.0C + Ta s to s

in (Ta) is the exotherm c heat
i a1 DIol eSS 8- 5%, e Btk Phb istioncNocihe 48-200220emtaR. ¢ he
addi t i onPatentdiaiti-dpeaNo)Sho §4-14164. i Thd gﬁ%&mtﬁwﬁg@ﬁnﬁbeg@&h?ﬁ%é&%
0- 2556 byProRuts, of i s ierdids it rohakuimethseryiatesris describedirbd of |
0.25% by mass of 't A) TT0 F
and (tb)Patent Ihaicb&penNoﬂShdﬁ-ﬂ 53%9;Jwga%héflﬁfﬂggé@#@zg%og&ﬁgg@ and: 1o
\(I:vg)r(r{)gﬁghﬂb ?ﬂ 5@?{%@%@@0 l?%ﬁ#%i@?dr g'g&rmt of the ysmoby -diefimxi ng
net hods P@lqurs,mrtdwo@enepsl dfgaabléfiﬁfanidhﬁn rReeth id a§§£ﬁﬁréa1itnlr1 @, Efﬁli‘ﬁilt In \g/ei |s S
300/ m nufOPPNECOREBR IR Ghd JF siathet kasdonendoSha aesa tegare e
30C/ mi nufe or eﬁ?gg‘é 1O BYa Lol gat ka 189
ol e b ey Dol appylataess dostiiged i MDA GTIROUER NOSRELT e
?;gg%/'oﬁgﬁo#g? ﬂa‘lﬂg’epﬂ?%q%g?@ﬁ "(ﬁtl%%m 5&1%311 02 di btagen Aidepepl@iShoand t he
1Ko, e oReSGancifcPatentsaid opeh ol e 7. SmSBY. " Tha SRS AUMBRAGY
met nod o hanypyte e b YdkERRed W i HataRlLait anpmNo soho §5-49482.1 dhesne.
acet one/ftack ehthe usriof mpdwm_el)‘s ma&ybﬂiﬁﬁra@?ﬁg’gg}gil %?%éﬁ Eg,%iﬁ)%&ﬁﬁ
vex. o P SR SHd g 217808 b hE it aLonen Nvsharry a1 doc
in the rd{g&3f 60 to 150 me/s, and | :jght at/)épg \Iiva)r(\efrgtnlt gl \I’/l: 2%02: It ; gazoc
}Aﬁxf ﬁgt ﬁggggp(ﬁh %59 }[fﬁ(;é%aprriﬁ% rg.{e"(ﬂi@%‘?@rﬁ@e Héﬁﬁérd@rwa)ﬁﬂg aighef @ he conponent
(B) t hatCORPYMRY 9fa Rgmpoked hpsingyieattie dau!bl}g@omrih)({a réé@t%m%lhgﬂﬁaé %.Q't".&gn
tcﬁ;gg” a’}imfg@fn% ﬁ%ﬁ@?g?ﬁg Hpgmﬁéteﬁbggﬂliq%t@n NS, $ho 2856%362‘ JP Patent ’
P aldopen 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 generally obtained through Friedel-Crafts reaction using chlorinated paraffin
as the raw material, the complete removal 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
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- mononer or a conbination of different nononers. [0018] Ceneral exanples of
al kyl (net h)acryl ates having al kyl groups of 10 to 30 carbon atons which are
t he nononers constituting the conponent (A) and the conponent (B) are
decyl (et h)acryl ate, undecyl (nmeth)acryl ate, dodecyl (neth)acryl ate,
tridecyl (nmeth)acrylate, tetradecyl (nmeth)acrylate, pentadecyl (neth)acrylate,
hexadecyl (net h) acryl ate, heptadecyl (neth)acryl ate) octadecyl (neth)acryl ate,
nonadecyl (et h) acryl ate, eicosyl (neth)acryl ate, docosyl acrylate and the
i ke and y?@ m xture thereof. [0019] Here, the existing mass ratio (A :
(B) of tn 5'rrponent (A) to the conponent (B) is 3:97 to 97:3, and a good
dewaxi ng[@0F2]c The probiemsite bﬂﬂé@lyé@ﬂy%ﬁésﬂﬂtin@ io*h%&h&é’@% d'%)ﬁ@é‘t al ni ng
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[0020] Fgeneral putposes aiepending drhe Rin'of Wae8irkamilly ARfobbitbbils used
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h £ 16 t bon ' at oS, g
mZiV'gR?-Zt@%a@%:géﬁﬁgéﬂia&panpdﬁ%nﬁgeé%rf iptiop Meibodihavedertior mance as a
q i nacampensateddor ISTisSdYe It . : )
P S iraripitpmgrve gt cugarsir il B
sol ubi 1ty c%‘apféé elr('igé‘&l i'g ?th{]ogevﬁﬁ-' ance @ pRjvalimethaelateithe or dewaxi ng
sol ;/ﬁnt _sdgwaxmwd;glune[mnotmmmmmt Ibﬂ(lé&th?@liéﬁlﬂ%%?%ﬂﬂ?ﬁ@%e%% gan be
synt hesi i or. ar od.. For exanpl e, ey nay be
o%t ai ned %P@%’%ﬁ&?‘?@ﬁ'ﬁaﬁ@%ﬂ%’yﬂ% .aEQHF 'Srfeﬂgir?ét%&mr @dd fbfthé&o- bi s type
co [rpo_u ng@Ompoumﬂls,iswcbras,alkvlna;bhthhm Gbﬂmléiidrﬁbgdgbct@%vhﬁih ibaﬁtawt H
esterifi Yol in 0 car bon at ons
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dewaxi ng09d#] of hpeasephinventass pamestly investigatedincoreet td Solv8ehekanaxi ng rat e,

ot ner 1 Te e cons MIERUE, (e Al hsh SralfBtaf uidsRplabeian

al kyl acrSAa earrelating 40 ke evalualiorywithdbe astual Iappafatlbmirewhidhqnd@hﬂmq<0n
duct ; & ; ne j tate, the i .. 6
P000] 1oL Hufing Mo BRIRa 3 30ICHAIREE ohibhsl e RS b v @Rfer ciPgitoeat i n,
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accor di r}ﬂ?t? t he ﬁpresent invention’is 0l

the ni xt'RMB Hhe Iighttypedo the beaviblypgeotihe waxtcontaining hydeocatben silsirand

conpr | sivegrelfaandas irpizvehe ditfition rakPafie ¥R GRIPLY el dvalaifdig gss 0l vent and
t he dewaxing ai,d hﬁ or med hn ”Hﬁ?vch' I I'i ng” process, an P &%id sl urry

i s subj ecggréﬂarpg Withuthg-conveptienalidawaxing.aidsqui d/ sol i d separation nmet hod such
as filtration or centrifugal filtration to obtain the dewaxed oil upon

renoval e@f t he deﬂEXi n\9 rﬁpl vent. The performance of the dewaxing aid can be
eval uat dSBPSHEA e ARvemions i | tration rate and the dewaxed oil yield in the

?f or enetr[OOM]fadsla]?eW,eﬁfé-pr’e_@@ﬂﬂhyéﬁtio’iﬂfﬂl%tb@%tatdﬁﬁé Qﬁff@tr%sgelﬁ‘rtrt\é ni tiati on
enperatyre for the dewaxing aid according Lo the pfesent |nvention may be
rregg ur edﬂa\)(fwga"m%?‘gf%ﬂﬂdéﬂge& ?’FRjJ Q{épgﬁiﬁ%’ﬂ\éﬁg Ehﬁ:ﬁe‘é@)dagt&i‘ér nmal d
anal yzertogitfieb&ath bwaSeoktaining thydrsdtrbon il inteddeWaxingSeRfettUr €, at which

t he exothermi,c heat injtiated by extrapolation when chilling is conducted,

f or exaﬁ%ﬁggt&g'?ﬂé"’%wf’ﬁm@go 9}/‘9 rgm ErRfRaratedrout max W@hIB@C, is taken
as the diguidisolid sepatation methad, ichardstengsdinthat sﬁ@rdéww(éﬁa%ﬁﬁﬁes &

pol y(me i}cﬁfrrylfate whi ch becones the dewaxing aid is added to the

wax- cont ﬁg? hydr ocarbon oil so as to be the concentration of 0.25% by
mass to sai d (Axatleashome polyalkyi(awshfaeryiaie havifg akgl gidups-ofitoad 3gand 5 g
of this g}ﬁtﬁj% i S _used. geg?“@h;tgde f’c?r@WCarryi\ﬁggjOJﬂ? ?’,r?gglarg\?enti anOa[ 0025]
The pre§ ond é’?ﬁ'iatgqu i s explained by showi ng Synthetic Exanples of the
conponent (A) (Bpat lelst clwpolyalkyl(ﬁﬁ)th)a‘éﬁﬂ#ﬁeﬂm\ﬁﬁ@myﬁ?muga(bf'ﬁ@stb qret hod in
the follow ngs, but the present invention is not be Timted by such

Synt heti c Exanpl es of the conponent (A) and the conponent (B), Wrking
Exanpl es and Test nethods. Synthetic Exanple 1 [0026] A flask equipped with
a stirrer, a nitrogen blow ng tube, a thernoneter and a condenser is
charged with 40 parts of an al kyl methacrylate having 12 to 18 carbon atons
(C12=15% C14=18% C16=25% C18=42% and 60 parts of a mneral oil, and the



-7 a polyal kyl rethacryl ate wi th wei ght -average nol ecul ar wei ght of 400, 000
was obt ai ned. The conpound obtained by this process was naned as aid (1).
Synthetic Exanple 2 [0027] A flask equipped with a stirrer, a nitrogen

bl owi ng tube, a thernoneter and a condenser is charged with 40 parts of an
al kyl acryl ate having 18 to 22 carbon atonms (Cl18=43% C20=11% C22=44% and
60 parts of a mneral oil, and the nitrogen di splacenment was conpletely
done for 3 hours. Upon addition of the initiator, heating to 100C and
ageing for 8 hours at ,that tenperature, a polyal kylacrylate with

wei ght - a¥BRAILARRS Whigh isfiffgrant fom compooent@)obt ai ned. The compound
bt ai ned by t hi 1 j 3 [0028) A
19 I aglkn:qui égﬁ% tl‘\;ﬁ ﬂ]a%gegﬁ? }ngcr)r',ﬂﬁgﬁ ﬁ?lf?‘ggbeﬂnéﬁ%%&‘ﬁgﬁ’gﬁ‘tg §/§%§§J) ﬁ%m&t [er anzj a

condensef! arged with 40 parts of an al kyl met hacrylate having 6 to 10

car bon at ore ( Saiedewsing B1d < ikhed 8 oBAdERs BPd Myl ) KT hefiar 27

the nitrggen displ acenment, was conplete one i on of
the ini tﬁ%%’f&hﬁgﬂﬁﬁ?ﬁrﬁﬂ@t'iwwrawﬁﬁ@ measwetl dyra differemtil scanpiagat ur e,
a pol yal kzlonpieiecatthalcnillihg PatdRif 30°CAYRLREE Mol ecul ar wei ght of 400, 000 was
obt ai ned. The corrpourlg %gtali_ned by thi's process was naned as aid (3).
Synthetic Exanpl e 4 [008%e1 18 & 49k<eqliOfGedTavi th 1tirrer, a nitrogen

bl owi ng tube, a thernonetemgakrd tg gongepeer %s chgg ed with 40 parts of an
al kyl acr%gteei having 12 to 15 carbon atons -{ 12=2 /2 C13=31 % Cl14=33%
C15=16% Bo parts of a mneral oil, and the nitrogen displacenent was

ig(r)nél et gl »(Td))iseth]?mxogwérwc hea%hfﬂr?titéﬁ(iéhbaf‘atgfe bheivid -b&.ﬁ@ﬁqingeaf ! rg Lo
an [ or. 8. hours a at tenperature, a polyalkylatrylate wi
wei ght-ar\}gcgﬁﬁgﬂmﬂ @EWftE?&@PW'tW Qflcﬁ?,r'%dewﬂég‘g(ﬂjdai ned. The conpound
obtained Hla)isitise prothemicweatnsfiators feribetatitt.of b0 ARk-HiMtafifp i ng aid
accordin [.eS i nyentio ich is the mxture conbi®™ing said aids
(1) to <ﬁx5f§§é*bf9§£%?wﬁﬂﬁmag§w9e@? Ommrrgaﬁ%pﬁtm camponent (A tathe That is
to say, wawssontainingihyidnocarbon oflaaf@n oil was dissolved into a dewaxing
sol vent, . xing ,ai d.accordjng to the present invention was added,
honogeni zggﬂzﬁ’] Qﬁﬁgg&ﬁﬁ 'rm%eh&a,q "ﬂ'ﬁ%ﬂ‘?ﬁ iﬂ'&ﬁaﬂﬁg of the wax-qontainings
pr edet er hydrodarbempail witi thee addition lofl 0r35% ®yhass Bﬂthb%n‘éﬁdneﬁﬁrm?rgé fifly out, the
idis torfed In this

dewaxed ‘%J"’COP‘%"HQW%%B‘EQ:@-M and t he dewaxi ng ai

chilling process, slurry is subjected to the wax separation
by filtri0n6h Pewakingimethodsdewhicidthe dewaadng BRIBMAk mEséMandeiior ]9

| vent . : : i i “eval uat ed by measurjng th
1t SR OB dSwgiinb e tiRNE e the hling e fuinadhe shimsriess.
T_hg m[egsim Chaintie oo dhigher. tEiEampt&sfmfrs’doh lgetgi‘od'grzjrﬁiﬂ@é. Hg?,a;(mgngt ég,{dgl e of each
ai d: - i,ko Instrupents Inc. was
used as tﬁeg Epgﬁaﬁ%@awﬁggaﬁéﬁﬁgggf gfﬁ}?b'?%'maq[twggfﬁﬁﬂ fR&MG.acr vyl at es
whi ch cdippyieae; hutanevwhuteng, and the like)a thiedewaxinh enethsd aeiigketones
a0y aeltde, mciitniiefond MEKE, Bl BoBBR) yefine RhIbK] ad e fle!" ©
wax- cont#ichthegminjnedbarensh the dewaainganethodrusing atmaticrydfochtbonsi xt ure was
h t t AR . i t ini.tiated b
ext Yiiogﬁiﬁfwﬁgﬁfbﬁﬁfggﬁ@ %’%tbri; udifegi/ %j?e?ﬁég’i'ﬁﬁ tFigd King Gktets i ot e
f 14 espand aem reSarnens uene, racetonefbenzen ridethip t )
Treg{n rretﬁkgylén{&%’sgt}‘e;rhf\em@&s-.cont ai ni ng hydrocarbon oi l (ﬂear:/e;mt ype, e;ﬁ e

exotherm c’ heat “initiation tenperature of 46.7C) was heated at 50C to
di ssol vd0P16] ieavydtyrawaresentaining hydrepatangilsribtthe peesemt speoifisatiormg

hvd ) A \ . ; q

Chi 1 Led Tt WaxtcorRBMind GIS\AMRN, BflePucaNd, HekRERnBRENE ViRthel ST 40T o

chi | | ed ipéhe rangexef 6Git0 160 mmifs, and lightitypeomaxraontainingeoitsermeanavax-s| ur ry

cornr IR IR ke 0, AT NARRIEN ol D RORIRETS

Buchner "B0@@&f 1Qite®0mEv. i ng j acket circulated with -40C refrigeration :
g O by ( ( a q

medi um _[60¢7P”|Q1é‘éorﬁboﬁéﬁtl (Agefld thé hgﬁ?ﬂ’g’,’bﬁé @)@Qyéﬁﬁ@a%gﬁs“r ed, an

filtration rate was calcu accor ow. In addition,
nornal HEWEShIacRdatesihaving alkyaraups of he ta 30 cathan atoms mayteachdbe arie er a

Lhe. dover o) o elHen el o SIS 888 o R iRa BoRsTEr RGBT ™

t he dewaxed oil yield was calcu
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9  The calculation formula for the filtration rate (m/scn) The anount of
the filtrate filtered in 120 seconds (nL) - Filtration rate 120 (s) x
effective filtration area (cnR) The cal culation formula for the dewaxed oi
yield (mass % : The filtrate mass after the renmoval of nornmal x 100 C
hexane = The dewaxed oil yield The filtrate mass after The wax nass after
the renoval of normal + the renpval of normal hexane hexane WWrking Exanpl e
1 [0034] 0.50 g of the aid (1) according to the present invention obtained

[ ' id (2 di to the present
: zvztnlt gﬁ‘fog%){@(rﬁcﬂ)ﬁl gw%g&%ﬂgfqﬁgﬁf%(g;bﬂt"gﬁgg\lﬁé&g )eagﬁcgzidieggang di ssgl ved
i nto 200[0P18] Gleaeraammpl@@oﬂamylg@t%}@'ﬁe@@asgégwgﬁ%r r8ké§§ﬁi{??%ﬁ ating,

i i he ad T t he
? ggt f \?\/;;B?gﬁgléﬁﬁ‘év"gg'fiﬁn@:ﬁgﬁ%e fe’P?‘P&QT sirongtytingtae componephi(A) ard:thenount t o

TRT e ok s L
convert gégqga{lmé}éﬁ%y'?&)ﬂ"i‘?ﬁ}’i{"?ﬁath)af?éylﬁﬁié?t"@‘!ﬁ setblacyylatere
wax- cont aemtadgcylydetbr)amﬂy!ate,orhéxad%avll(ﬁwbﬁ)hé@!até’ﬁﬁeﬁ‘tﬁ&ggﬁ{rﬁgth\)/é(ﬁﬂ%g%g Ogﬁgrﬁgg
2 [0035], aag@ﬂﬁﬁéqhigﬁw%'&% éplrf@egi“}@%ﬂhggﬁﬁt'%ez Qi;ogﬁggetgi)aérgta%et he present
I n Synthetrc . it
T o N B B 8 e o o | i | & heat | NG,
and tur 10018, K85, BAEE NG malcaliBg (aF Srbb commasiand (Ahoee, and ¢ he
t est wascaroponentdd) is3:97dory:3, and a good dewaxing effect can not be obtained
against the heavy type wax-containing hydrocarbon oils unless the ratio is within
this range. The ratio is especially preferable in the range between 10:90 to 80:10
for performance.
[0020] Further, the component (A) is preferably the one with a weight-average
molecular weight of 10,000 to 800,000 having alkyl chain length of 10 to 20 carbon
atoms. In addition, the component (B) is preferably the one with a weight-average
molecular weight of 10,000~800,000 having alkyl chain length of 16 to 30 carbon
atoms. When said weight-average molecular weight is less than 10,000, the
performance as a dewaxing aid may not sometimes be manifested, and when said
weight-average molecular weight is greater than 800,000, it is undesirable because
the solubility 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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- to Test nethod. That is to say) the anmount to be added of the m xture
consisting of the aid (1) and the aid (2) according to the present

i nvention was set at 0.5% by mass (0.20% by nass when converted to the pure
substance of the aids) to the heavy type wax-containing hydrocarbon oil,
and the test was conducted. 10 Wrking Exanple 3 [0036] 0.10 g of the aid
(1) according to the present invention obtained in Synthetic Exanple 1 and
0.90 g of the aid (2) according to the present invention obtained in

Synt het;lfb Eﬁflrrﬁlpﬁe 2 were each added and di ssolved into 200 g of the heavy
type wa 0281 a flewayingAid aseerding todhiel preaenttinventiameari betused idj fogol ved

ith the vy " di fos ol
Ko b petitcs e ol il R [R18 5 R MBEA D .
m xt ur e TUFLISR9 0 arflewaxing golyeatrmwg ihe dewaxiny aid aocaliding toothehe pr esent

LEE?[‘;L%ZE? ‘ﬁ“t?ﬁ"@zft oro O chibed M roARaT, NERE eRiRE T biuedr, ™ ©

and the BUREGdtempPeratiffr athe slupy:namerising tieswaxGeparatedfouthe ai d

3) accahdi t i ' eWeikindai 4| n o e
(3) accahdidegaxedtdie thy Géﬁaklna%\bﬁiétdt%ﬂd%é%ld&%@@wﬁﬁé@ﬁh iﬁ an

0.50 g of .@ile aid g4ég g%al ned according t esent 1 nv
Synt het i S RHeESS: ﬁ? L éﬁﬂ'@)ﬂ'sawp]%ﬁtggwmwaxtsaDZMi@Wat he heavy
type waiquit/salicéeisaranon aRanb@Bush bs it ratibh 160

| | i r exane, an 4l eg 2@ Was CoO | ved
with the W%(letﬁgcgpu% E&C}gp\%r?z?hgglewg ) HW(‘EF tﬁm ? { Rg"’h@?@%

accor di xigysolyant. afbamerfosmancadddie of t he
mi xt ur e dewesiing aitocaf bé keakiated By naéaéufrib}g gﬁé filtfationdatanl e yggfa & jjesent

[ tiQf teat 0.5%b 0. 209 wh
!5Egg?ah%elw{ﬁéa@?ﬁyfnﬁgnqqgg%%.g type V\éx[rggflt ai ﬁPnSOE;S:ocar bon oiel f)ure
nd t he [0024] waaddition tHecelxothemmiahdat Weti - i i d
?2) an[ g ] ia {he ’Bres .nc': ir?i\?'gnti Kﬂt(;bt ai ne %ﬁ{@eg@h@%%ﬁ Fjadula :Ind
0.50 g dicPRing fetheRreseatinyention mayike pleasurad with adifferensisl acaning n
tSynt het icaldEimeter such Esdraethemgl M%rﬁg%ﬁw?y%ikwhgt@ﬂ%rﬂs m%%«a lhea\éy

e wa kO on al e, heatlng, an urther dissol ve
u th ¢ s ShBRBHAR, 3R Rodhermic hest Mifated By extapolationsubemct o
a_cc;)rdi ehilling Isecon dmetdmﬁor é’)_tmnplésatthdesdmt ling rﬁteWB C/rhméﬂwfrefrﬂﬁ*g%‘é td he t
m xture is 1) and .t he ai accor.di o the presen
inventic-)%@d\?/ésfégée agw%ﬁogb%éi‘eeg'%% eﬁﬂ’i%&%%n EBH : ted to Itohe pur e
sugs: ﬁnmeaﬁuremneneuajpguIy(methbam*guaaexwtmiqrpaeEc?r(mme<|;m&3 aéviriam?wg ﬁ@ﬁgﬂ%@afb oi l, ]
an e . r v e . . eac
of the drg e enaRHH et Bl d b b2 B eoncortimtiani el eavedprimmes o
Exanpl e t@saiddwaxeontainiog hydoaoarbomgiltand selutiomseiRéd, areBtrhgof e ai ned in
Synt het inﬁx@ﬁé“i@hﬁecg was added and di ssolved into 200 g of the heavy type

ydr

wax- contal ning ocarbon oil while heating, and further dissolved with
the addition of 700 nL normal hexane, and the test was conducted according

to Test E&‘M%P%&W%ﬁ%@’gﬁ“wum to be added of the mxture

consi sting of _the al ) nd the ar 3) according to the present _
“I'nventi s Thetprasent. igventionia explainex by ishowirgs Syihihetic Exaenples! of the he pur e

subst angg i t ; L i r rhaon,oil, and
the t es@m"?'g"%bﬁgﬁcﬁf”%%@?@wéh&%@%@ﬂé%]%@%gﬁﬁﬁgﬁin Halct ed
for a h&Pyingsdulthe praseat inveptian i betbe imited IbyvsuchoSynthetic Examplesiny ai d.
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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+ [0041] The exotherm c heat initiation tenperatures for the m xtures of each
aid and the wax-containing hydrocarbon oil described above are shown in
Table 1, and the dewaxing pertornance for the heavy type wax-containing
hydrocarbon oil obtained in Wrking Exanples 1 to 3 and Conparative
Exanples 1 to 4 is shown in Table 2. Table 1 Ai dExotherm c heat |p|t|at|pn
tenperature CNo addition46.7148.5244.046.2(4) 147 0 12 Table 2 : Dewaxing
performance for heavy type wax-containing hvdrocarbon oil Dewaxi ngAmount to
be addedFiltratio xedai d(converted to the effectiverateoil yieldcom
onent % HC h@%’r’ %CIX'P(BZ\MH)MGQ tayexage)nmlecmsme@haopueo 000 was

(1)/(2) (1
1v6r ‘;') ng6Btaired) ( MH %drggxdﬁd Bbfiiec? By SRS O hiadds Aia3).

BComparative(3)I1(4)(3)I1(4) 0 10 0. 101. 252. 6Exanpl e
1Conpar aSthéﬁc)Exa)rg p(3)=0.10: 0. 101. 554. 5Exanpl e

=0, 10: 0. 101. 555. 1Exanpl e 3Conpar ati veNo
ggg W?gﬁf%\é%g&@'éig $) [\wﬁhé stifrer,<a niiegeniiowingrtube d thetidméter baduse of

the devescogdensr |9@ﬁ@fgéurw|tﬁ 20'patsRifeHFAkylBKARG g 18 RS 20 BARSITY

Bnd che Hehibd&otsi% GAdt ok G2 ﬁéeitoa@m & of 8 enineeal il andithy t he

d XI ng aid
pr oduct m&ogeddi@lédbnﬁélﬂv@é@é&h lgtély Sl YpieTor emx%gﬁaég'tén@r §ino the

Lg\r/vaifﬁdhgﬁ he ﬁ?&ﬁt ‘ﬂ:ﬁge'BGrfPhBﬁiOH{ﬁ ﬂ?ﬁﬂ'ﬂbtﬁiﬂ%ﬂtlﬂel ant o a dewaxi ng
sol vent pcﬂxaaihylabnyiate@ﬂth weighltlnvéi‘a & mMBfbcutdl vi§RPYf tdingd- out
ar ac flze

Sai d
doveni ngl" 8 EODBAHbE e@ﬁa'ae@xﬁﬁéi@tré?é‘as@égﬁgmsas Bidk(2). i

pol yal kyl (rret h)acryl ate having al kyl groups of 10 to 30 carbon atons, and

B) at | alkyl (net h)acryl ate having al kyl groups of 10 to 30
Ezaa bon at’ons @#Eéﬁ&ﬂe ifferent fromconponent (A), the nass ratio of

conpone0028) /A ﬂasipeqmpped l&)lthb@sﬁ@eﬁlaﬂ?trbgeﬁﬂo%nﬁ r?‘fh ?ﬁh%éi@?"?ﬁ%”g ai d

e exo

f.. folmulas
boat 1 ni SO ep B oatiRa Wi 86 Faus o b alpme emaonéat@fﬂa\amg 60l easbon
cal ori matQmSE(CSFE% CB+75%0Cne+20%) and@01pavts 6f 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, a
polyalkylmethacrylate with weight-average molecular weight of 400,000 was
obtained. The compound obtained by this process was named as aid 3).

Synthetic Example 4

[0029] A flask equipped with a stirrer, a nitrogen blowing tube, a thermometer and
a condenser is charged with 40 parts of an alkylacrylate having 12 to 15 carbon
atoms (C12=20%, C13=31%, C14=33%, C15=16%) 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, a
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. That is 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

8



'+ -4.0C+ Ta ~to _<- -1.0C + Ta (1) Ta <-_tb s 4.0C + Ta (2) wherein (Ta)
is the exothernmic heat initiation tenperature of the wax-contai ni ng
hydrocarbon oil w thout the addition of said dewaxing aid, (ta) is the
exotherm c heat initiation tenperature of the wax-containing hydrocarbon
oil with the addition of 0.25% by mass of the conponent (A) to the
wax- cont ai ni ng hydrocarbon oil, and (tb) is the exotherm c heat initiation
tenperature of the wax-containing hydrocarbon oil with the addition of

0. 25% by _nma i of, ta corrponent B) to the wax-containing hydrocarbon oil.

2. “The dRIEHE BEnined tempsratuiey ¢ Sldiwmmmhmmﬂneavaxsd%amtédlalbt an?ﬂe
dewaxi n S | 1,SS

wax- contg:J a(@iue‘rllvlé)rie‘gt o; &ﬁ%cdaérw“iﬁg Qﬁl‘o@ﬁfd hﬁ@%ﬁ’ﬁﬁg% % #aﬁf%dt"ﬁ 5\?\!8'50919

sol vent , &Lsal fo'Scﬁhlblaqterbto thedwax separaiontby filtratiorateed- out  wax

by the Iohtaudﬂwdie\daﬁétp@il ﬁﬁ?lﬁl'ﬂ?rﬁgﬁljlé!g# tg@%ﬁﬁgp@eﬁ}vgﬁ“’aﬁ% Ol tsrmafierei n the

CRI !A:‘ ! 2%0 @' q@d‘l’”l n& @%@)ﬂﬂuﬂ Ry megsuring thefiitration rate and the dewaxed
| msf g} xr aihigield uaheedﬂb@ﬂ.@q]mu]ﬁa%_ca] ca] ca] cal] ca] cal] ca] ca] cal] ca] ca] ca

Ra c<a gmPUWK"
] ca] CGI\II)U% ;:?% i’?]Gii]JrCﬂ \Sgﬂgg?])chzifca} g:} g:} caj cg] ca] ca] ca] ca] cal] ca] ca] cal] ca]

2all ca) cﬁmemewumg]meﬂm%pme@mﬁéﬂrﬁeh@a ML pgg?%? 60RauTARE 2410008

) Eéh@éiﬁ?ﬁ%&%ﬁ%&s pLBL-5240 by O S

Nsalticc whpsaised as the
DEE3FUH diffefehtiakdoavpimty V\(WWiV\Y/\Y XnXuXY| wr mhc] XU] ca] caU] ca] ca] ca]

ool g%@%@@%@@?ﬁ Rl s S e o 33515 tothe
ANOB, 1 a@xebhtdiningihydrddarbidrk bibghesnMibe ] mb&g@bg,gicgzd lEZ]U]C ; ?L ; a] cal]
EﬁLE?Lﬁﬁbﬁﬁ}@rﬁﬂg B 48 PE7EE A8 Db Coheah o of 6.0E% y mass to said
n&nToZoawxgqntaining tydrdcarben oib alitseltivor}mideeab %h‘hﬁ Mikerd alcal cal ca] ca
I ca] cal ofdrgaded] GRY A sty Slhiah$Re %%t%e]rm Reat 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.



cralcallca ! 1i J+310% & ()- Yy" 10% & () - 3y" 10% & ()-'3#10’%1 & ()'-'L"'IG
llJ]O%&]()EJ]@w%&'()-#10%&'()-DSdE+310%&'"‘10%&'()- SHF"10% " & ()-#
"10% & ()-3'10% & ()-10% & ()-S"10% & ()- ; dYNC310% & 10t 10t
10t 7t 10% & () - 36 o
10% & ()-F 98')' 109% & ()-90"10% & ()-("10% & ()-|fPRSTUIYNC310% & 10" 10
10" <10% & ()- f#10% & ()-3 f#10% [ & ()-3 f#10% & () - 3f #10% & () - 3UW
aVK@10% 10M 10M |
10I\/I<@38100 ' () - - #109B& () - MB™ - #109%V&' () - MB- #109%V&' () - MB! - #109WVE () - MB
$'N))) %@'ﬁ@%ﬂoﬂdgm ( he fitigationieate) (MIL/EREYR () - - &&- |
109%44&' () - y"10%4& ()-"y"10%4& ()-")))))), *x*G+_=310% n" ! 10965& () -

The amount of the filtrate filtered in 120 seconds (mL)
120 (s) X effective filtration area (cm?

=  Filtration rate

The calculation formula for the dewaxed oil yield (mass %):

[ The fitrate mass after the removal of normal 100
| hexane X

= The dewaxed oil yield

[ The filtrate mass after | The wax mass after
the removal of normal + the removal of normal |

| hexane | hexane

Working Example 1

[0034] 0.50 g of the aid (1) according to the present invention obtained in
Synthetic Example 1 and 0.50 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.

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 Testmethod. 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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, !["510%3"5&' ()-S109% ()- 10H 10H 10H<10%4& ()- : @O%! ()-

Gr++,, - Z0zX9_=3@ 109%& ()-!) @ 10%& ()-!9! 10965& ()- o

| LMLOYG5& ()-Lf 1098& ()-!p 109 5)5& ()-2012222224" >3! " "10% ' & ()- &3
"10%&' ()-&3 105 105 105<109%& ()- @ 10%& ()- @ 1096& ()- 468
:0<q<r<s<t<dYNC3! 10'o0 10'0 . _
10' g<10% 0& ()-""10% 0& ()-&3"10% 0& ()-&3"10% o0& ()-&3" "10% o0& () - &3t <=>?B

BBACYNC3! ' .
h) &10% & () --&10%r& ()- "10%& ()-"10%r& ()-3"10%& ()- Y& 10%r& () - BCDEEEE
E3Fu 'Lg 10% & ()- 10m 10m .

10rrK110f§3Wo?|§ng3(é @8 ()-L3"10%& ()-!P ) &10%& ()--3FGFUH H{ JJLdE] _@3! 1

0 0 % &

O 0HE AL ol bt b s
Synthetic Example 1 and 0.90 g of the aid (2) according to the present mventlo_n
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 Testmethod. 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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Tkkkkkk y} P a solved into 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 (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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effect attained by the product according to the present invention.
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AF i : NS ef ghi j kIl mopqrstu
vy 67 mos e AERT IPORE Feffe\dapang tthod i4 ppriusecusionered of
| " #30&' (hy-dissolvivgtheshiexing aid together with a wax-containing hydrocarbon (Ti into
<=>7 PEPEEHkihG ISR S AN U wax B HlifG, dnd rombving the saparatad-
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 alkyt 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 = ta = -1.0°C+Ta &)
Ta =tb = 40C+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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