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OUNDS FROM ALCOHOLS FI ELD OF | NVENTI ON

esent invention is related to @Qngoﬁggtga'ggemﬁcamn
nethoa o produce etherified conpounds sinply by

r @%@M@iﬁmﬁﬁ Iﬁﬁﬁ'@b}yﬁﬁﬁﬁns FROM

d| scl osed net hod is ablg.cofmpgduce al kyl ether by
reacting polyols wth anot her nonohydric al cohol. 10
BACKGROUND OF THE | NVENTI ON Et herified conpounds have
FIEfﬂ]O‘F{I’I\J\bEﬁ‘f {mr different application since decades
and nOM/%econ1ng nore interesting owing to its
T hfeup@tsermnmasmfdmeis aclakietl i toean impaaitednmibibodsto ptoduas dvleified

shown that djesel fuel h etherifie nds.like

COgIPPBRASOHMRIN DY reacHBE éWBng EreRt Rehof & ﬁ w}#aﬁﬁ%?ﬁ?% of a
Mt ABreC Ll rg DY E plodwed hnkhewer b

coB I MO TR, L iR FloR 5 (PR & Blodtlc pseier by
regetiog polyobrwitf amstthermidriobgdrnostpehohds such as

nucl eophi l'ic di spl acenent of al kyl halides by

al koxi des; electrophilic addition of alcohols to
BRACKRIROUNTS (IE iy PYVERTRON 2l cohol s. It is know in

the art that dehydration of alcohol, especially those
Eth¢rnfpﬂqia¢qnmpomdah@vmbﬂeg utuhgedaﬁpaﬂﬂ%‘mentyanpd)lpatappqﬂn%ea@ﬁcedcrsmgo
anfi ea(ﬂ e%éxtntl of n:;lcprgg? Feé%s%g%gé\m%? d) Jis dﬁ%&z&gedt oI”uel additive in
au&ﬁmbllfebort hdshBeeni ehavrofthdt hdiesl Hagli fvntﬁdethamaaloumdpodrrdenhke

the al cohol dehydration is extrenely | ow Instead

glygegel alfort ethsrs rsp ucsw%wa&w@ana@% r UG£ opRbYSHRn.
unwant ed si de products, olefin. Such approach is not
practical in industry due to extravagance on the
T}Euxbsater atwesal Nelldndiel msthpdpaventppied2im HeOgd 7kt lhigeestale
patent_on a nuf act uri ng .met hod, of al k
PradyrBPnEge SREFY rEGTERLRGY SHo S BT 51?91@066}%% gyl
q’ifde@tr)%j Qﬁ(@l{ﬁﬁ% %lecyaﬁhlbﬂ@ RAYitioh oPGIchRUDE, hiRendsh@dRIBRRAtion of
hi gher resistance agal nst oxi dation during
altcﬂmlqorltoxs dowwt inuthe jart thet dehgdmitinalof elcobolbespepially dboserpliphatic

E ro t f th bst.
lighely =~ AR AR RBLE S LR B 2800586 ers B PaTde of
reqﬁﬁug aﬁé WG RERARRd whder afhded BEndRomhBoOelel@bRYhe etherified

et her reacti henol with | ow grade fatty al cohol
comppapds %‘@m ﬂilpm!,@%@gdehydratlon is extremely low. Instead, high portion of

the dehydrated alcohol forms the unwanted side products, olefin. Such approach is not

@mmmml ed Specification A PROCESS FOR PRODUCI NG

practical in industry due to extravagance on the substrates. Nevertheless, patent no
EP0781751 filed a patent on a manufacturing method of phenol alkyl ether by
reacting phenol with alcohol in the presence of a catalysts. The benzyl ring found in
the phenol has much higher resistance against oxidation during the process thus it is
reasonable to be applied in this European patent as one of the substitute. On the other
hand, Japanese patent no 2000103756 claimed a manufacture approach in producing
phenol alkyl ether by reacting phenol with low grade fatty alcohol under the influence
of niobic acid in gaseous phase. Thus, it is obvious that the low yield of etherified
compounds from dehydration of aliphatic alcohol remained unsolved even the

abovementioned patents.
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of niobic acid in gaseous phase. Thus, it is obvious

that the low yield of etherified conpounds from

dehydration of aliphatic 4l cohol renai@ggxmﬁggagggjﬁmnmn

even the abovenentioned patents. 2 Consol i dat ed

Speci fication SUMVARY OF THE | NVENTI ON The present

invention ains to provide an i nproved nethod as a
SUASPARY. OF B3R IX& ENrEIONOW Yyi el d of etherified

conpounds by dehydration of aliphatic alcohol.
Thegreseouinaention aigistto eroyidsanimpravehmedad @fg|respst yresolve the

| eagt, t dif f.erent t ) Leh f I 4.k
ot i e SR EE (BB AL A PASo s BariBany
th®PreBérR GihehEon gi_n@fdy@ a‘([j l‘éﬁﬁtt{gze rdifidaketctly pefoftaehpl ehehtfavors the
invention is _directed to disclose a sjnple and
Progusiige ﬁﬁPt@@“f)\%ycqnéP%‘Bfi%]nﬁteﬁi @#t?lsgmr%(”#rggﬁf 0'&?‘Her ified
compounds by reacting different 10 types of al cohols
with the aid of catal ysts under suitable condition.
Aithérl objeot bérthebpresdnt oivérenpisedentted rvedistlose ai wimple and
. disclose a nefhod to produce . etherified npounds
INPXPSRSIYH Y AYitP P Ragh}elgﬁyﬁ&on& e&?@&%lﬁg !COWHP%‘Hﬁﬂ%(sr eﬁ%‘“ﬁe@ﬁerem
ty%«% 81coREEAITEE alingRbffsRSidder §MMble@BARERbN.(hi gh .
enperature and high acidic environnent). 15 Under
drastic condition, it is known that the functiona
ou of, .bat ubstrates and _.produ r '
sl Sfargeuttl PERE B EeR R Eing Sl hRduee

eth@lfied L& BY rdabtiRRifferddy tpre op kRSRAIt which\hesihd @eed to be
in which one of the enbodi nents of the gresent

parfovmpd pader deastie iesusonmrat (hgh temnszater apd tgh asylic pyrifonment).
chai I S W ( | ohal 5.l
UG BufRY ol ORI USSR Golp  MRgpgSRREPn
pregtdtexe 1ikbB topeidamapsd.el d from the reaction, the ratio
of said short chain polyol to said nonohydric al coho
is crucial and preferably remained in the range of 1

A?q’eatsp orte %of Ind Qrébelife BYj&tLfs AXATAXWhol8TRUR SR8 1h8Cbresent

n one of the prefe?red enbodi nents, the short chain

 inpentjonl, insddkch enepofothe reattiodin®3ts of thesprpssing givention fewpprises the

t he nohydr ] hol d.i f ly is.
s ol TR S Sl SRR Rlbal g prpgace of
cRAISSE Qhddr RULAeli ¥inp&attte Use of catal ysts

characterized
In order to achieve the optimum yield from the reaction, the ratio of said short chain
polyol to said monohydric alcohol is crucial and preferably remained in the range of |

to 1 : 1 to 4 in mole of hydroxyl group contained.

In one of the preferred embodiments, the short chain polyol used is preferably C3 to

C8 polyol. In fact the monohydric alcohol used is preferably is a tertiary alcohol.

Another important feature of the present invention is the use of catalysts characterized
by having strong acidic functional groups to accelerate the rate of the process.

Another important factor is determining the end products yield is the temperature of
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by having strong acidic functional groups to
accel erate the rate of the process. Another inportant

factor is determning thg;end product scyi &hidakd Shi&fication
tenperature of 3 Consolidated Specification the

envi.ronnent where the .reaction perfornmed, in the .
o, PRV enticr B tocE R PeFHREd o 16 Wslerst: abaiment e
redcf16n tIBRBHAEI1RIR theheinpaafird5hdiReckSHCC 6185, t he
enbodi nents involves further purification steps to
obtain the purified 5 etherified ether conmpounds from
unreact ed, sybstrate catal ysts.a si.de pr t .
Or%eoﬂg&eseergb? ”élersl&séﬁ\s/o SF° r?ué%rrggipﬁrglﬁf ﬂgmc‘ié{?%l @s?@t ;Hﬁlaﬁlg purified

etHegifioy i diiger Wohgehed fisho ihreadiad Bubg@tegOkatalghts pAmdt side products
al cohol and by products to obtain the purified glgyl ,
copprisgs. thay s PTtremoxieR; ty sailygis: gnd remeee dnearigd sfort chain

BT AT RO BB PR
achiel ¢ higbyitld yheappieed atethddnaty bsendnese nnder highmiressore. s

wel | adapted to carry out the objects and obtain the
ends and advant ages nentioned, as well as those

DEPASL BESCREFEION NS HANPOdERATONlescri bes herein is

not intended as limtations on the scope of the
Onepkéiediinthe abwitheagilespmeciata than theqmesest iamentippripwel adapted

nmet hod to produc | k et her .characterized by t
to S 39t4he pBEEE Ao B the B BTGB S hiep o o B e
th&deGRINDE thdtein TBhPERBRIMENtescritRb kit i§ nbl fnken@b®¥ali@ations
tenperature. The disclosed nethod is able to produce

ongthi ygope ef Herinygitios. 70% of the short chain pol yol s
used. It is inportant to be noted that the 20 types of
end product obtained, alkyl ether, depends upon the

Tiruhrsdehain® et B8admpovet meeth@biot produce Béls)l deer oharbhierszed by
t he ampunt _of polyols and nopnohydri ¢ al cohal .used is
the sigps ol repefing thert chay pRAYRle wathAenabydricraleplsle iy thepygsence of

. of h ' c ly: IS e '

oo i) <SRN C IO IR MR oS e [iCpBlbikSaliy
etidraipntopl%y off shaustextt dmirapslgols hsed. dact ingortant or mdoated thae the
et heri fj ed.conpounds i,nyol.ves, the reactjon between .
YRS PIPAHGIPURET: Gl SLer-(FPEHS HRoB;he Suficgployed in

thepdedbdqrent, the ratio of nonohydric al cohol used

conpare to the polyols is maintained within the range
of 1-4 : 1-1 in nole of hydroxyl group. It should be

Berg?(ﬂets io? ﬂlei‘sd, t}tlehz?r%o&nt%%f %gltyiops A4 %/(;n% )qdrpcez{lgci)hrc])l used is crucial in order
to achieve the maximum yield. The amount of monohydric alcohol employed is
relative to the hydroxyl groups contained within the short chain polyols used because
the reaction to produce the etherified compounds involves the reaction between
hydroxyl functional groups. In the most preferred embodiment, the ratio of
monohydric alcohol used compare to the polyols is maintained within the range of 1-4
: 1-1 in mole of hydroxyl group. It should be mentioned that the ratio provided herein
in the disclosure is directed to the object of optimally converting the substrates to the
etherified compounds; any of the substrates in fact can be employed in excess though
it may end up to be converted to unwanted side products and affect the yield

percentage of the etherified compounds.
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30 in the disclosure is directed to the object of
optimally converting the substrates to the etherified
conpounds; any of the subgtrates in fagp, can {08 Specification
enpl oyed in excess though it may end up to e
converted to unwanted side products and affect the
yield percentage of the etherified conpounds. 4

Tn Godbs@Incd @l 8 pRefibld GAtdddRent! the AE6@CHAR§BIYLY reftds to any one
preferabl e enbodi nent, the short chain pol'yols refers

or comaimatiomef thgrpodymibhavang embest nurheernd|3yiol sashia garkgn backbone,

raPET TR o ot RO BEFPA L et B
as SROSHrn@Rin Pdly6IEr Oh ths okl hande theSmasotyific altohdl dppéied in the
pol yols. On the other hand, the nonohydric al coho
presepl insentjon istsefeppbbis e rertippyvaephobvhich isr@peplam the process for
ia [ |.S ' i prace f
ool i, BhEARa UiePinds” kS Rlor' O iBF ) BETRSr, Befered
embpddndmn. t he nost preferred enbodinent. 10 It is of
i nportant to have the catalysts in the reaction to
produce the etherified conpounds. The enpl oyed
It $@bRali¥pbRaflOtoNRivel MU0l Ry AL ih MR Yedcloh N6 prededel @8 Amdrified
rather” provide reactive sites for the alcohols to
compaundswil hé esipldyedveatalynisrdgynott éwelve dctively din thectegtion but rather

enhance.the rate. of. t eactian trenmendously. .In .
PR b Crisavant o REa kB M A ETper e e aPys directy
enBiRkeihabhie 60Meakdacigh HHehRAGoRRI. dhCorlieiNed lefitlce GhO Weaction,

Conventional 15 catalyst applied for alcohols ,
cathdypiadveset iagmpieserahly senfethingstengpgislia funggoral @roups Conventional

| phuri aci d. nitric aci.d.an e.like. . .
coff &l fahalstnolE i B SRt Rt Geidh i G pphoric
actd, enitHeeabid ThaS thel k| lbite prefeyrear ¢ib@hmahty Shsvl@dl€ polymeric

engi neered pol ymers, preferably ion exchange resin,
cafghysto aked usdds hThsse origlubte gobymeanisceatdies 4 sopgcsrd drolymers,

o P R O TSGR s i

aré newlcohineergally aetilablec Bk yentsiva ekarapley areeXeberbyst. epplication
urjfication procedyres eas after the reaction

| er , .
ofit naplgBlerpRidERerio S AR Rt SRDSPLE T BE(PUBH F i eeegites casier

affeP @RereadticH, Yot 8lso TRdkebehe RaMRROMbRY cJIWEBEQNS as these catalysts
reactions. In the conventional alcohols dehydration

came hodsedioghumerppereatiuomns. i s one of the 25 primary
requirenents in order to produce the etherified
conpounds. Normally, the tenperature used for

Ind@RYchnabititthal BRoROIS QREYEaG@ mHhddd MRED teniRerabRCs dd6f the

such drastic condition, the produce etherified
propary oeadsenents it ordse té praduee thexetieniéedl fempounds. Normally, the

temperature used for dehydrating the alcohols can up to 250°C to 350°C. Under such
drastic condition, the produce etherified compounds tend to be further oxidized into
the unwanted olefin leading to low yield of the etherified compounds in the reaction.
However, the disclosed method in the present invention can be conducted in a much
lower temperature from 185°C to as low as 45°C, more preferably within the range of
60°C to 100°C. By performing the reaction under such low temperature, over-
oxidation of the etherified compounds can be avoided. Moreover, the present

invention is possible to be conducted in an environment where positive pressure is
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the unwanted olefin leading to |l ow yield of the
etherified conpounds in the reaction. However, the
di scl osed nethod in the Py esent |nventtg&mggge@
conducted in a nmuch 30 | ower tenperature froml

45C, b t hi
o (e T <ty Ui B Kt TRe P P RT Gk 'Psion
thisQBREHHetESyiclaver - oxidation of the etherified
conpounds can be avoi ded. Moreover, the present
|nvent|on i's possible to be conducted in an
it §PER @pggéas{t% 1R U R agatage@eﬁqapgg SaREQlih § iding a

high kﬁlcﬁlﬁg’lﬁﬁﬂioﬁadﬂ d’t@ertﬂ’tﬁ @u’g@hhdﬁ 533 reaﬁtlh@elch@icstkaty is due to
thus lead to better yield. |t is pate %ably [ ortaT

clecgopis e ANt Ry sicH TP 65 e RAbHoaNS decwerRoldric alcohols

Vi t .

B o o L O ] ) BRI 0 Ao

at ﬁk@ ptddﬁﬂed:asrthé pnma@rmomhtym dmlreas;tmm,dium isecotnﬁumdfdato form olefin

pol yol t he n al coho use
laP0g R SaRyrabin ol A S P TEP et A el gy i € a1 that
al &hBRI 4k tﬁ%%@%@eoﬁﬁlhc%u; chiS et QAL AnARsdINE to produce

primary product in the reaction, but is consuned to
etiieny and heferr rvia tldty@lratmn Ibgctmehwdjrlatdrashc ebnditien éltlfhé?r b¢ ueadl to

s IR it o6 SANETraaB AT if AU e tp ol e b

HEWERE elh¥ &fhdrZied Qasind€ phetuged il tH@b@%eﬂtllﬂventlon in fact are
dehydratlon reaction, while drastic condition has to.

obtnagls aitht @iffesrnt apuieaglo raapdon dtsteadt ofc ApRvdraionnsalfly cas imthe
co‘ﬁ%’%n 10n$1arg18{ 134t Bﬁﬂ%&gp%ﬁ (:111985.] gfregét{%h B smg_gé\ﬁf)\fc?c%{/ee%l??%orl] by

itselT daAcich@dréte t@hiradmdolwﬁﬁ br dikeher ﬁarﬁccbl@luh@ obint e &c Zagev’s
i nst ead of dehydratlon solely as in the

15
Rl nvierson em irtigrs iatroliol Smere Sﬁce@Phlﬁf%'é‘F|eBH“’f‘%lé’6trF%fﬁ1°n &s the
I Vi t
T B e By e g RS LRS! Fightly above
roZai ttm@m’ar:ure Ridr exarvbleete aerf-buandli anployddciatibé preserrmm‘enuon is
susceptl o the elimnati reaction as the
AL Ao R R R A I g i S A S
8&@”@35@&&'&@1)'3 ItHeQP&lé)bﬂsﬂH@&Y &n tﬁ@%ﬁ&ﬁﬁﬁ@@?a‘%bﬁ gl)%@xrol are then
exanpl e, thé ter ut anol enployed in the présent

reaqtmgnmtbnthlesn@ﬂycfmmedtkmetkryl-prqmnhyhmpglmméw@mhléln addetion
erature of eased t.0

ngﬁb qﬂg rﬂfl csgtalﬁise?opm Bfes etﬁgréﬁ Cc{ ﬁoqlﬂ%ung,ar&weg}] mono- and di-

alpylegﬁweahlemeglmaml glydérsl ﬁsm@faly pRaaéddnied tHe ﬁhlyelcm%wuyture
fornmed 2-net hyl - propene th rou h el ectrophilic addition

ofuthgeglyediel used. dftteatiomingst shall ?)rdé%}’cﬁtéo dht daqt fthetgprimary and
se%gﬂgﬁp}uﬂx%ﬁohy[@ﬁeglyoh%na% a&ﬂgcagfe in the present invention though higher

temperature is required to dehydrate these alcohols that may lead to higher yield of

ggeciﬁcation

olefin. Using of polyols like glycerol in the reaction is because of its chemical and
electronic nature which is more resistant to further oxidation to olefin at the acidic site

through alkoxide pathway.

Pursuant to another embodiment of the present invention, additional steps can be

taken for purifying the etherified compounds from the unreacted substrates, catalysts
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al kyl glycerol ether. Tri-alkyl glycerol is hardly
produced due to the physical structure 25 of the
gl ycerol used. Attention @0%/8h&|| be @éﬁ%ﬂd&%d%ﬁ@lﬁaumn
fact that prinary and secondary nonohydriC a i

L nvention.tho

SELRpBFAERTE Y& PEYHAT JRe BOUEHy ST P08, BRI eps of

reﬁqB@B 'irl?eycaltﬁ@gts teﬁldht‘e%@fn de?éa‘étegfshoﬁlcﬁﬁlhrbOIW' ﬂ%h@ﬁc alcohol
ol yol's (1 ke glycerol I the reaction is because of

angl thy pﬂmémteab clotadn the¢ @utlﬁtha&yhath@r eDegprind hurion trln@rtepes of the

] rther.oxidati efin.at. |
cobFRLUEE g iPuberabiens Rk Criichih i R offore.
In @B8HREH 16EME Réfeirb® eRbBGiRitht WhY@NGtIDRs iRdilibld polgmesit Qﬁt‘élvsts

can be taken for purifying the etherified conmpounds
hapingrihe #radig rﬁ@l@éﬂ@p@lcgrgwwelmr@éon a8 shoyestadyty site for the reaction,

gﬂ{)ﬂ) o'f tga%t taﬁer%& sgx%te'tﬂg pu %Q RSt é’éﬁ% nt af}ﬁ‘pet Q?fﬁtgg@ts like

urrtication’s I'n short;
sutﬂtn&c aélepﬁ n@fy fohﬁrrbwﬂowgertﬁaaltmt 1a|tlyeshﬁ>;tum ime no\itis hgdrophilic

unreact ed short chain po yol, ali.phatic a ng .
prBRF%?SoH‘u%R%OS? &0 ey drapboRG rgresTiy campgRn tfﬁg canm@epgmned
av&ég BRGS0 hetng‘itur& ?ti?ll M%FesarH% Wiy eheRh the purpose

proaches can adapted fo

r renDV|n it fromt
of rembuing .caalylsts; es pladed {rothe ragt $hal=}fa@preerateeuhbbmmmndlﬁcatlon n

which utilizes insolyble pol ric cat sts havin
i sSens e ML e s oer i S iR ber Ve Pduced
fr&ﬁtﬂ% qdHy8ratibh %fftl%r altdRld EAX @Hlove@bys P R vEh bAoAkl Afkthod
eps may serve the purpose. For solvent type of

alspatLaHey\s;es thej ather Qm#lffl@ clemeatsisuch py umfagctﬂb?q’w‘trm andpiefin side
prgc?%:ésl t<:Iag ggel: nrﬁtm%% E)ll%'llg?% (5 }{1691#]’I eg (& rﬁ %%r Ogcrz:ord rgg to their

ertl DIC org
differgpessnie sboiliveh cempebe&uxfér ansed thé aam%le‘ ﬁ;qm)ztdhes hobépﬁmte the
of the mxture. Still, there are many ways to attain

oth%eurmﬂcws@gaw ff%m ﬁ@ere%%dap%wnd@#esghmtmédh? HiXhee to
rofhdr %b%c{gatﬁo ofiz€ tljiehlﬂ‘k APhd %#l&’@ Lucts "bRtillation
aspg tal nwthin the scope O R

is i anuehei pfmtlcd\Vth@maeh to \pati€y ther etlertfisl ccfmprmntih@y separatmg the
dehydratiqn of the algohols can be renoyed, by

CORHEVRHLH HHBEK L Bt 1eHR, Ja4S Robfasiar. Praing iofind that the
n r n
pl‘%lgﬂ?l hid €herRa et %r%%ﬁﬂ:sa@f e ﬁ&f €0m @U%ﬁ% ﬁ{detlﬁegde products

efin si ucts can e reno rom -t
predtlmed irélb'em ibe e rd sulst@ e ldsenglu‘s o is met the idiehfienr ehthepresent
i n_boi the avail abl.e. . .
i 00 HEE: AT Elst o BT GD ATl Gt PRRIoIing dhf Rropertis
mﬁﬁ@?mﬁh&ﬁqkbg&ﬁgled conmpounds i s subjecting the
re to rotatary evaporator to vaporize the
unreacted alcohols and side products. Distillation is

The owu&é re%%r%!gl‘é rlg{) Flﬁ%j]a fon g}rﬂlep uﬁlllsf‘tl)étet HI% 1%£fgn 1ro|nf I\/\elt%out any

0 un
intent for the invention to be limited to the specific embodiments described therein.

EXAMPLE 1

Glycerol (92g or 1 mole) was charged into a 500mL 3-neck-round bottom flask and
then tert-butanol (296g or 4 mole) was charged in the same flask together with
Amberlyst 15 (4.6g). The mixture was stirred with a magnetic stirrer and was heated.

The temperature rose from ambient to 80°C in 1 hour and was maintained at 80°C to
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20 conmpounds in the mxture at different stages of
heating. Bearing in mnd that the physical and

chem cal properties of etherified corrpggﬁrsdﬁdgt@gisbg@ﬁcaﬁon
si de products produced rely on the types of substrate

u not .t nt entr of t s6l
85yt s 1 ol e b R e B Belet ity PR Fidbne process
@réﬂ@‘e@ﬂléﬁﬁ&l R¥QUrRd i Bohbgendld PRkdel BFatepforhitd &y aducpdduct
products. 25 The followi ng example is intended to

dutipg theaeaqtionpsripdt Ehetmregresseastmetitored YIRdHC any i nt ent
for the invention to be limted to the specific
enbodi ments described therein. EXAMPLE 1 30 d ycerol

EXA2BLBr 1 nole) was charged into a 500nmL 3- neck- round
bottom flask and then tert-butanol (296g or 4 nol

Theeegoler apgsdign iprodusbios gramplegs was BHererde S%afaﬁe th&r?@&rlr S§/ sphen
thél' %lt(‘zﬁe Qgpord tB‘ &v %&Eﬁéﬁ 20\’\@ oSk \{ &9 Uhredctd® g@r@ fufanol. The

irrertand tenperature rose from
crtai'EbgB’nerot callaa)(?ethcn Wa:h@ub_]eamﬂ twaSCranahysis ped the ®O@rsion of

i dat.e ficat h
elffeiRlap I r L SO Eer o0 30 G dine g st Wi apeabissird o
G@msessrvwdrﬁtr@erhbf RBMPInAGEH! tRE ARG R@aHMents were

phase. Véter formed as a by-pfoduct during the

deteemmerdorhldevvﬁmdmﬂﬂﬁl&}@ gbgenes sthopandrdiakiyi ebédrotr ptherrlerefpre,
2 The ooI g u
thoNg I\c/lfF.;Lﬁ a5 & gk g gbo /hé%{bgg%li%?r gltwcgr etﬁéa%% FO"/Lo dialkyl
glidekd]redtice. (product) evaporat ed to renove water and
unreacted tert-butanol. The crude glycerol alKkyl
et her was subjected to GC analysis and the conversion

%Mngyferol to glycerol alkyl ether was about 70%
e product was al so subjected to 10 GC- M5 anal ysi s.
THer expetimentGs-dWampteal yak sepetisd. Othierbgayticonpeneeits remamed the

SR AR st Roped Tgeur e KEFES Bl Gy 1.
Tﬂoﬁ gltdlgl)ﬁ;l@t %taﬁteeuuaéqléa{@an%alek%&gl YC%QIG@t RelysaNdhdPéd the

gl ycerol ether 3 The experi nment
coasersioanyf] gyderola® glepeal adlyl ﬁtbmrwasefd:@tlt @h%. Jhe qredust svas a

BT D3R BEETR oL 5,38 651 gt s e

EXAMPLE 4
The same experiment was repeated. Other reactions parameters remained the same
except the acid catalyst used was Montmorillonite K10. The product obtained was

treated as example 2. The conversion of glycerol to glycerol alkyl ethers was about
64%.

EXAMPLE 5
The same experiment as example 4 was repeated by using p-toluenesulfonic acid as a
catalyst. Other reaction parameters remained the same. Water and unreacted tert-

butanol were removed from the reaction product by using rotary evaporator. The

conversion of glycerol was about 67%.
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The product obtained was treated as exanple 2. The GC
anal ysis showed the conversion of glycerol to

gl ycerol al kyl ethers wasgabout 75% Thg,&/iiadd8sp¥@Ecaion
20 m xture of 61% nonoal kyl gl ycerol ether and 12@6

Eﬁ%ﬁ%bﬁl gl ycerol ether. EXAMPLE 4 The sane experi nent
8eated O her reactions paraneters remained the

THe3BRe eRPGHREnt b exafple 56 sabydtedl OBk WS tion parameters remained
Montnorillonite KL10. The product obtai ned was
the sama edepisthe salppirc 2cid as useshasey %t@ﬁstofhmwémn chglycerol
\W%u%ggwﬂ&/alkyl et hers was about 64% EXAMPLE 5 The
Sanme experi ment as exanple 4 was repeated by using
p-tol uenesul fonic acid as a 30 catal yst. Clher
reaction paraneters remai ned the same, Water an

Thgmresspt dsclesirs Inchidenpoioniuanes lpéhﬁ)wandqddrhlmeasr%%lb%% that of
nE9Esly LA 300 RGN Y RRERH P T3P eI e

fotnX ANMBLEd€erddh of pzaﬂ’eule:xtpert|1smmderﬁsocémamjieqarésemdlsclosure of the

ed.. Ot her act ara ter ined the s
DrelE B E Do T LB SOV ARe! BEIs ST LR amyops <hgass i
th@ QQt\éﬁg F QBnQfuctby G8E Qhe ¥RBBinBRAH bind 4Pfingenmldhes 9f Bﬁ%ﬂnay be
di scl osure 1 ncludes as contained in the appended
regsirtgil e withgutwispirtiag foyrathe seopetdighd iovernjivinng descri pti on.
Al t hough this invention has been described inits
preferred formwth a degree of particularity, it is
understood that the present disclosure of the
preferred formhas been nade only by way of exanple
and that numerous changes in 10 the details of
construction and the conbinati on and arrangenents of
parts may be resorted to without departing fromthe
scope of the invention. 9 Consolidated Specification
Claims 1. A nethod to produce al kyl ether conpri sing
the step of reacting short chain polyols wth
nmonohydri c al cohols in the presence of an insoluble
pol ynmeric catal yst having
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5 strong acidic functional group, wherein the reacting

step is conducted at a tenperature of 60C to 100C

under continuous stifring. 2. A net hodCarotidated§ptwfication

claims 1, wherein the reacting step is conducted under

high pressure. 10 3. A nethod according to clains 1
Cl9ms2, further conprising the purification steps of

(a) renoving the catalysts; and (b) renoving unreacted

short chai n polyol, nDnohydric aIcohoI and ot her

1. %yiﬁg{hﬁgg&%rogg?e dall?%lt er gigmg n,gl ?eé) 0‘3}1 rléé/cltlﬁgtsﬁﬁi chay Pé‘l}ols
wisiehfdnshalric 4o modhy PhesbieSH] ) inBa1B18 YA hyinger R @e@eh?sit Ha®ing
1: 4in nmole. 5. A nethod according to clainms 1,

stighgr edigic s Aingtienadr groghaiwheprinydie reacdne tercgs p‘éﬂ%wed at a
telglrgerg%lr@o%oaqg lﬁgmcourgiepgc%r{é?ltu‘c}u@éh%rg wherei n said

alco I's a rary cohol. 7. A nethod
accordlng to cIa|n13 wherein said catalyst is renoved
by filtration. A nmet hod according. to claim3, .
2 O e ginanie SRined WHOFD thes RSO R0 1S Contsieshyfer bieh
rg&gghol and by products are renoved by an evaporation
process. 9. A nethod according to claiml1l, wherein the
i nsol ubl e polyneric catalyst is 30 Anberlyst 15 or

X %trhloldtaccordmg%g claims 1 or 2, further comprising the purification steps of
(a) removing the catalysts; and
(b) removing unreacted short chain polyol, monohydric alcohol and other by-products

to obtain the purified alkyl ether.

4. A method according to claims 1, wherein the ratio of said short chain polyol to said

monohydric alcohol is 1: 4 in mole.
5. A method according to claims 1, wherein said short chain polyol is C3 to C8 polyol.

6. A method according to claims 1, wherein said monohydric alcohol is a tertiary

alcohol.

7. A method according to claim 3, wherein said catalyst is removed by filtration.

s}

8. A method according to claim 3, wherein said unreacted short chain polyol,

monohydric alcohol and by products are removed by an evaporation process.

9. A method according to claim 1, wherein the insoluble polymeric catalyst is

Amberlyst 15 or Amberlite IR-120.



