2271772 Propyl ene d ycol Mononethyl . Ether Propionate and a Process for the
Preparation thereof This invention relates to propyl ene glycol pononethyl
et her propionate, particularly as obtained by the.reaction .
propyl ene gl ycol nononethyl -ether and propionic acid, as mééﬁéﬁ?ﬁg‘;¥az533 v
for the preparation of the same. Organic ester conmpounds are good sol vents
wi dely used in synthetic resin industry, such as for paints, inks,

adhesi ves and detergents. At present, ether conmpounds are nainly divided
Into two categories prony) dne’ Hlyebl Mbdometn P Ecléf BrafibRace’ agier
conpounds are obtaif de :
while P series of ether caduless forhine Erehdtatibe thRageben of

al cohol s and propyl ene oxide. The rerated ester conpounds tnereof are
primarily acetate esters, whereas no propionate ester products have been
devel oped so far. In recent years, it has been found that the E series of

et hers or acet ate est eThisnmpavedtitdrermedfatashcre i phepyrlenat glybel hunan

body, are probably deconposed into al koxy acetic acid ethers which induce
eryt hrocyt es tsopomethydbeshex paepidnareoxarticuiarkynas spbbagned by the »

ot her hand, P series would not cause these danmges.
the reaction between propylene glycol monomethyl ether and

propionic acid, as well as a process for the preparation

of the same.

Organic ester compounds are good solvents widely
used in synthetic iesin industry, such as for paints,
inks, adhesives and detergents. At presént, ether
compounds are mainly di#ided into two categories, i.e. E
series and P series. The E.series-of ether'compounds aré
obtained from the reacﬁion of alcohols.and ethylene oxide
while P series of ether compounds are obtained from the
reaction of alcohols and propylene oxide. The related
ester gémpounds thereof are priﬁarily acetate esters,
whereas no propionate ester products have been developed Qw

so far.

In recent years, it has been found that the E
series of éthers or acetate ester compounds thereof, when
inﬂaled into the human body, are probably decomposgd into
alkoxy acetic acid etheis which induce erythrocytes to
become abnormal and thus toxic to the genital organ. On_

the other hand, P series would not cause these damages.



At present, propylene glycol nononmethyl ether acetate of P series is
inferior,in its solubilisation of unsaturated_polyesters or polyurethane _
resins as well as the drying capability of the coating thereof. Therefore,
it is urgently demanded to devel op a kind of solvent having not only
excel l ent solubilisation and drying capability but also low toxicity.
Consequent |y, the invenidr presents propyienspgliycali sonoepeshyddedrhexrcd in
positive research and devel opnent, and eventual |y produced successfully

propylefie gl ycol ageteke: Iof P sexdespigpiaferdorandnopitsc sodmbildsatden,of
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- * capability but also low toxicity. |

' Consequently, the inventors of the present
application have endeavored in positive research and
devélopment; and eventually produced successfully

.propylene glycol monomethyl -ether propionate.

An object of the present application is to provide
" the novel compound propylene glycol monomethyl ether

‘propionate.

Another object is to provide a process for the
prep&ration.of'propylene'glycol monomethy1 ether
'pﬁopionate (¢alled " PMP" hereafter), which cpmprises
reacting propylene glycol monomethyl ether (called "PGM"
hereafter), obtained by reaction of methanol and propyléne
oxide under high pressure at high temperature, and

.propidnic acid in the presence of acidic catalyst.

- A further object is to use PMP as s solvent,
' éspecialiy in thé fields of paints, inks, adhesives and -

'detergents industries.



especially in the fields of paints, inks, adhesives and detergents
‘industries. = The starting materi al PGM used for the present i nvention |s
usual |y presented as an isoneric mxture consisting of prinmary PGM having. ™
the fornmula of [err] and secondary PGM having the formula of [err] If PGM -
‘1s prooduced by reaction of propylene oxide in the presence of an acidic
catal yst, theratio: wbeMEEarpinganqtenﬂateEGMdusquEh@ Phespresdntn t he
mixture will be about 55:45, whereas in the presence of an al kaline .
cat al yst t helneension| s Hesvably pne%antgdngsm ipemesie: mbxturen et
propionic acid, when primary PGMis used a prinary PMP of the formula [err] -

i s obt ai ned, QRRP%#E*P%e%%ﬁaﬁ}?aPEmfﬁg h%@ﬁni EE%O#EEF?l‘ of PMP of t he

formul a [err]

CHy
. CH3-0-CH-CH20H -

and secondary PGM having the-formula of

s W/
- CH3-0-CH2-CHOH _
If PGM is produced by reaétiop:of propylene oxide
in the presence of an acidic catalyst, the ratio between
7-primaryiand”sec°ndary-PGMS'p:eeented;in,the mixture will
be about 55: 45, whereas in the presence of an alkaline
" catalyst, the ratio will be 2:98."
In carﬁying qﬁt the reactioh'withup:opionic acid, - )
when primary PGM is ‘used a primary PMP of the formula _' A

. CH3 . 0 o | .
: ] ' ' . - :
'CH3-0-CH-CH2-0~-C-~CH,CH3 | o | Y



I s obtained correspondingly. |In alternattwe nomenclature the primary PWP
i s 2-methoxy-|-propyl propionate while the 'secondary PWP is .

1- nmet hoxy- 2- propyl propionate. Since primary PGMis harnful to the human
body, the secondary PGMis preferred in the invention according to the
present application. Consequently, PGV produced in the presence of an

al kal i ne cat al ysi8i gbtiataedn and phencaecondanyi BAMassi used substendiazyl y
free of iprimary PGM and, hence, produces substantially pure secondary PMP.
As refrred her eP¥Bf PE the £REMEbRCification and claims, both PGM and PVP
mean the m xture of predom nantly the secondary and m nor or trace anounts,
nanely bel ow 2% by wei ght, of the primary isonmers. The process for the
preparation of PVMP according to the preseﬁt iavention can be either a batch
‘or.a continuous process. I'n general -whenftBe moi sture generated during the
reaction is not renoved, the re#g1@uPHgyCHedrECeGitp@iizan equilibrium state
whi ch hinders the increase of yield and thus is di sadvantageous to

i ndustrial production. Therefore, in the process of.the present-invention,
no matter whether a batch or continuous process is adopted, an azeotropic

agent shoul d be iagldsistdined correspondingly. In alternative nomenclature

the primary PMP is 2-methoxy-l-propyl propionate while the

secondary PMP is l-methoxy-2-propyl propionate.

Since primary PGM is harmful to the human body,
the secondary PGM is preferred in the invention according
to the present application. Consequently, PGM produced
in the presence of an alkaline catalyst is used in the

- present invention as it is substantially free of primary

" PGM and, hence, produces subétantially pure secondary PMP.

- As referred hereinafter in the spedification and
quaims, both PGM'andeMP mean the mixture of predominantly
' the secondary and:mihor or trace amounts, namely below 2%

by weight, of the primary isomers.

The process for the preparation of PMP according to
the present invention can be either a batch or a
contiqubus process. In generél wheh the moistﬁre
generated'durihg the reaction is not removed, the réaction
jsystem reaches an equilibrium state which hinders the

increase of yield and thus is disadvantageous to



the reaction system Many aromatic solvents are suitable as azeotropic
agents. In the batch process, the reactants_and_ azeotropic solvent are
placed into the reactor for carrying out the reaction and heated at - the
azeotropic tenperature while renoving the water and recycllng t he
azeotropic solvent. After the end of the reaction, the product and
azeotropi ¢ Solingdus tarials qrrodutedd dsy rm:aﬁme,dlist ithentpxocess af tthebt ai n
a product of high purity. In the continuous process, the starting.materials
are fed into Dresemcdsventioni o mathen shether ithdakalroxr LAPEIANM e
continuously fromthe top of the fractionator durihg the progress_of_ the
reaction. Th®TeLess 48 @dﬁﬁt\?@nt AT 32RAHORE SURGSIY (RRPWR ¢ o paded iR

cont ai ni ng the_product,  ,PMP, n it _has reach rtai.n concentratlon 'S'
transferred i 5%%@§ﬁqqe§¥5 \Mﬂg lﬁﬂﬁﬂéﬁiﬂ qu?§ﬂ§¥ﬁ1§ﬁ taRte

m xture renoving g\ﬂ&i unts f unreacted. ether; acid and PMP. Thereby,

a product of ﬁisgﬁ &9 |§g§& Si'ned. Accor di ng to the process for the

preparation of PMP in the present application, the starting materials of
PGNIand proplonlc aC|d are reacted at an el.evated . tenperature

“In the batch process, the. reactants .ana azeotropzc

B

solvent*are-plaCed'into-the.reactor-for-carrying-out the
. reaction and heated-at the azeotropic-temperature whilea'.
removing the water and recycling the azeotropzc solvent.
After the end of the reaction, the product and azeotropic
- solvent are separated by fractional.dlstillat;on;so as to

‘obtain a-product~6f high puritypz._

~In the continuous proces's,-.-tl_zx'e' .e_tarﬁiag_ materials
.- are fed into the reactor at a given flow rate and the
water is withdrawn COntinuouslﬁ from the top of the
'fractionator-auring_the progressrofﬁthe reaction. The
azeoﬁropic-solven: is-recycled while the reaction system'
containingafﬁe product PMP, when.it.has_reached.a certain
concentration, is:traneferrecfintoxa distillation rower.
fractional distillation of the mixtﬁre removing_minor |
'amounts.of'unreacted ether,_acid aad.QMP-v Therebf, a

product of high purity is obtained.

'According'to the proceSS.forﬁthe preparation of PMP
in the present application, the-atartingnmaterials_of PGM

and propionic acid are reacted at an:elevated_temperature



abovel[err] in the.presence of acidikg catal.yst and azeotropi c agent so as
to produce .crude .PWP. .The product is then sgparapeq,py distillation so as
to renpbve the unreacted acid and generated water, to obtain PMP of high — 7
purity. For the starting materials, the nolar ratio of PGMto propionic .

acid is generally in the range of 0.6 to 3.0, preferably from1.0 to 2.0,in
which PGMis in an6eessvi tb LASEHE! pkesBheei fi Gcd8id chtalPstahar ratio

is snglter than 0.6 or greater. than 3.0, after thev“reaction is _
acconpti shéd, unazeotedpitaagenty sotasi tbspeodupecciéiiiei PMBI eatrhexpesduse

that not only nore energy consunption is rendered during the distillation
process, but al sbsttbheni separatednbyi dbstillatidni soi asrtasedmeveashéo

decrease the rate of production of pure PVMP. If propionic acid is added in
exgess, nanely twereactedracid andpganesapedpwater, até dobtatnaPMEr of hakgh

0.6, the reaction rate drops remarkably. The reason is unclear but it is
assumed t hat t heP¥EtEYc catal yst is subjected to buffering. The catal ysts

used in the present invention include inorganic acids, such as sulfuric

aci d, hydrochloric acid and phosphoric acid, and organic acids, such as

Ul foni & aci d. among wi @ thE CEFERpPacTAESTRET e e chf & £l OF BEHT

p-toluene sulfonig acbth Mic acid is generally in the range of 0.6 to 3.0,

preferably from 1.0 to 2.0, in which PGM is in excess with
\w/ - tespect to propionic acid. If the molar ratio is smaller
than 0. 6 or greater than 3.0, after the reaction is
accomplished, unreacted starting materialé are present in
great excess so that not only more energy conéumption is
 rendered during the distillation process, but also the
distillation time :equired is increased so as to deﬁfease
the rate of production of pure PMP. If propionic acid is
added in excess, namely the molar ratio of PGM to
propionié acid is smalle: than 0.6, the reaction rate
drops remarkably. _The reason is unclear but it is assumed

~ that the acidic-catalyst-is subjected to buffering.

‘The catalysts used in the'present invention indlude
inorganic aéids,'sﬁch as-sulfurié aéid,'hydrochloric acid
and phosphoric-acid,'and orgaﬁiciacids; such: as ‘acetic
acid, oxalic acid, citric acid, p-toluene sulfonic acid
and methane sulfonic acid, among which the #trong écids

“including sulfuric acid, p-toluene sﬁlfonic acid or

" methane sulfonic acid are'preferred;-'Propylene:glycdl



met hane sulfonic acid are preferred Propylene glycol nmononet hyl et her
propi onat e obtained according to the present application has a bojling
point of [err] while other reactants  and products havi ng respective b0|T|ng
point of [err] for PGM [err] for propionic acid and [err]C for water. It
is easier to fractionally -distill this mxture conpared to the conventlona
m xt ure havi mpnomethybhcether MPiWMMbt@in?Qraq:cénﬂiMOpqlm gl ycol
nononet hyl ether acetate, [err] for acetic acid and 120 C for PGM as in:
the convent.msereteapmﬂeatis%rka%fath@ib##c&eia%mévéﬁow {Ge W%és&*

according to the&gresent i.nventjon. Anot her ve:‘f.fect achi eved is, ] ower

toxicity of HIRGTADES. ARL ¥ QU] PRV ngl#%ﬁ%%?%ﬁﬁ@%tﬂgNGEL (NO
L, AL Yol 0 R BRSSO k|
| ow toxi o1 1 1£9§Fﬁs?q%3$33%%=?¥iff%?%aﬁ§4%‘€fh § FAR Satly (NETED T
Lg; ¥?L$Fu§o|rt3‘§'rﬁ1 bar cent gdégﬁ%ﬁ%$€ E@pﬁdﬂ_oi@f%&&heamn@ce@ e
- the respective boil;ng.point_o£=146_fq_for_propglene
- glycol monomethfl.ether acetate; 118f‘c for acetic acid
and 120 °C for PGM as in the conventional case." This is fv
one of the- effects achieved by the process according to - QH

the present inventlon.

=Another-e§fect,achieved is loﬁe;uto$ic;tyjof”PﬂP
ageinst:the metebolic organs.. o;n_accotdancelwith_NOEb (NQ
;OSEervable-Efﬁect;Levei)qpntlished,pyfEnyi#on@ent_
“Protection Agency;of.U,s.AL,jB.and_P.eetiequf esters for
rabbit ‘are 30 -and 3000 ppﬁ, respectivelyL cPM? of this
finventzon belongs to P series and thus has very low

' toxicity against the. genital organ.

Further, PMP has better.solubilitjtfor'various
resins{ Forqexemple, PrOPYlen§c91¥¢91 ﬁooomethyl_ether_
acetate hae'finai}co;vent-perceotage.o£_79%ito e;kyd:
resin, while PMP'is over 90%, such“thet'enkexcellent

- solvent is herewith proved.

In the“process of the present invention,. when the

reaction is completed the reactionieyetem must be treated



resin, while PMP s over 90% such thati.anexcellent solvent is herewth
proved...l:n the process of the present invention,. when_the reaction is - -
conpl'eted the reaction system nust be treate by double distillation.
Primary distillation is a dehydration and deacidification procedure. For
enhancing the efficiency and saving energy, an azeotropic agent sel ected
fromaromati c obgaRoul@ W14t o beFaeagy des¥eNeati¥ras and
cycl ohexane is added in anount. of 6 to 30% by voliife preferably from8 to
15% By vol une, ddhydratipecand deariididd catdion pyotddurell S For @nainding
reduce the azeotropic tenperature in distillation. If the amount of
azeot ropi ¢ agenthaded&fiicd einoyeantihaaviiigt leaergy, dan azedtropdice gentd
cannot be conpletely renoved. On the contrary, if the anount is higher than
30% t hen t he sobederted froscappmaticl srgadiyg godxedtscapedi @3, benzemey | |
consune a great quantity of energy and hence be econom cally unfavourabl e.
Duri ng secondar-$odnene,| zyilene andy cyedobexpdRehtsadfed: hy amomnis o 65t
left, which are_al nost conpletely separable by fractional distillation,

based on the di PP&r &nyelues preBaratili fropd tr Bhiwtvabme, Wil respect forcombivedt s, such

that a product Siaﬂkgﬁgp%%%L%ihisogkabgﬁgr to reduce the azeotropic

temperature in distillation. If the amount of azeotropic
'agent”added'is lower than 6% the residue of unreacted acid
W/ 'cannot be coﬁpletely'removed.' On the_contrary, if ﬁhe
amount is higher than 30% then the solvent will occupy a
relatively greatér capacity, which will consume a great
quantity of eﬁergy and hence be economically
uﬁfavburable; During sécondary distillation, only two
components of ether and ester are left, which are-almost
completely separable by fractional distillation, based on
the difference 6f boiling points between the two

~ components, such that a product of high purity is obtained.

Now, the present invention will be further
.deséribed by means bf the following Exampleé which are
merely for the purpose of illustration and are by no means
limitating in their scope, with reference to.the L

accompanying Figures in which:

Figure 1 is a 1H'nmr spectrum of PMP produced according

" to the present ihvention; and -



Now, the present invention will be further described by means of the
fol | owi ng Exanpl es which are nerely for the purpose of illustration and are_
by no neans limtating in their scope, with reference to the acconpanying ‘"
Figures in which: Figure 1 is a [err] nm spectrum of PMP produced
according to-the present invention; and Figure 2 i-'s a mass spectrum of
PMP produced gdgurd 120 ile0 o sy apettiuw of IBMP profiured  acdoxdindicto
reactor having a volune of 3 liters, 1172 m .of PGV and 746 nl of propionic
acid were |ntthéupaﬁseﬁhnﬁnmantﬂqy.200 m of xylene and 10 grans of ~L
p-tol uene sul fonic acid were added. Then the m xture was brought to refl ux
tenperature at [err] and the reaction carried out for 5 hours at his _
tenperature. During this period water was renoved sinultaneously so as to
favour of theE¥2Bpdecdi on of the reaction. The reaction sol'ution was.

anal yzed by gas chronatography and the follow ng conp05|t|on found PNP

69. 91 % PGM -~ 15.34 %

Into the reactor having a. volume of 3 liters, 1172- g
ml of PGM and 746 ml of propionic acid were. introduced
After mixing 200 ml of xylene and 10 grams of p-toluene
sulfonic acidswere-added. Then the mixture was brought to
reflux temperatnre at 142 *C and;the_reaction_carried out Ny
for 5 honrs.ar'his:temperature.x.During this ﬁeriod water
- was removed simultaneously so as to favour of the
progression ofsthe reaction.; The reaction solution was
analyzed by gas chromatography_and-the foliowing

composition found:

_PMP - . 69.91 %
PGM 1534 %
propionic acid 6.33 %
xylene | _ -7;78.% )
water - _ 0r59‘% 'L'J

. This solution was further treated by double

distillationn, PMP compound having a purity greater than -

®rs,

.99. 5% being obtained.

This PMP ‘compound was oharaoterized_by_the_ln.nmr

spectrum as shown in Fi§.1 and mass specérum_as-shown in

Fig.2. Thereby the chemical structure thereof can be



propionic acid ,. . 6.33. @6xy|ene 7.78 %
water ., . 0.59 % Thi.s soLuIlon was_further treated by
doubl'e distillationn, PMP conmpound having a plPity greater than 99.5% bei ng
obtai ned. This PMP conpound was characterized by the [err] nnr spectrum as
shown in Fig.1l and nass spectrun1as shown in Fig.2. Thereby the chem cal
structure thereof can be _ determ ped_as having the farnula [err] In

ot her. words, sub@?%ﬁFF%PSQUFﬁ QégﬁﬂaaFyePﬁPrﬂglﬁbtalned and primary PMP is
preséhf in an al nost undet ectabl e anount. Exanple 2:l'nto the reactor having
a volume of 3 liters, 1172 ml of PGM and 746 ml of  propionic acid were

i ntroduced. After nixing 10 grans of P—%ggyemﬁ sul fonic acid were added.

Then the tenperature was brou og% ; %? otroplc t enper at ure of
wat er and proplonlc aC|d and ﬁeb 120 HF@% %@ﬁ arried out for 5 hours.
Since no _
In other words, substential'pure seoondary PMP is
obtalned and pr;mary PMP is present in an almost

- ' undetectable amount.
W/ Examgie 2

Into the reactor having a volume of 3 liters, 1172
ml of PGM and 746 ml of propionic acid were introduced.
After mixing 10 grams of P-toluene sulfonic acid were
added. Then the temperature was brought to 99.1 }C the
azeotroplc temperature of water and propionic acld and
_the reflux reaction carried out for 5 hours. Since no
azeotropic solvegt was added, the aqueous layer was
jimpossible to separate; euch that'equilibrium wae probably
reached. This reaotion eolﬁtion wae.analyzed by gas

chrometography and found the following composition.

. PMP : ' - © 44.6 %
pGM 27.6 %
propionic acid ' ' 22.4 %

water - o 5.4 %



azeotropi c solvent was added, the aqueous |ayer was inpossi bl e to separ at'e,’
such that equilibriumwas probably reached. _ This reaction solution was,
anal yzed by .gas chromat ography and found the fol | owi ng corrp05|t|on PMP”
44. 6% PGM , 27.6 % propionic acid

22.4 % water - : : 5.4% Conmpar ati ve Exanpl e.

Into the reactGompanatiye, BXampke of 3 |iters, 1172 m of PGMand 572 i of

acetic acid were introduced. After mxing, 10 grams-of p-tol uene sul fonie.
acid were added. Then the tenperature was brought to the ref|ux ...f

' f h f h h
e oo e p S At L hAS R P B8 oo FE75 "
conposi tion: RRORY §iy Ynd Y7 UOBE @%& @%[;%3}&& 'int'éé‘a@cea"@ acet:_' c

acid
8cid

29.7 % water Aft 0 p-t 1 1f
sol ution was t regtregub J'nc?oubﬁ g(ﬁasn%sl I‘T at’l ono z;’hcf’e p?r%py? ene glyco

monoret hyl et higeacet @r&ﬂ‘%e‘&e%perature was' brought to the reflux
temperature of 97. 5 C to carry out the reaction for 5
hours. The reaction solution was analyzed hy gas

chromatography and found the following composition-

propylene glycol mo'nomethyl etner'_ a'c'etate ' 44.0 %
acetic acid - o 20.1 %
reM . 297 %
water . - . l. '_ R 5.8 %

This solution was treated by double distillation
and propylene glycol monomethyl ether acetate having a =~
_purity of 99% was ol_:_tained. 'I'he yield is too 1ow to meet

~ the industrial requirement. | " | o o/

«y



‘purity of 99% was. obtained. The yield. i.s too lowto neet the ihdustrial

requi rement. Clains 1. . Pr opyl ene egcoI nnnonethyl et her proplonate 
2. Propyl ene gl ycol nononet hyl ether proplonate conpound according to T
Claim1, having predom nantly the formula [err] 3. - A process for the

preparation of propylene glycol nmonomethyl ether propionate, conprising the
st eps of reactlng RLppy! ene glycol nononethyl ether and propionic acid at
el evat ed tenperarUFE'above [err] in the presence of ‘acidic catalyst and
azeot™dpi ¢ agent to pronote ésterification, to produce crude propyl ene
gl ycol nononet hyl ether propionate and reaning t he unreacted acid and
water by distillation tprépyRéfie P§DRYOENRogdNEthy et NyLopi bRAte.
propi onate having high purity. 4. ~ A process according to daim3
wherein the propyl ene glycol nononethyl ether used is predom nantly
1-met hoxy-2-propanol . 11111 111111 11111 11111 111111 * CL M S *
2 Propylene glycol monomethyl ether propionate
.compound according to Claim 1, having predominantly the

formula

- CH3 0
CH3 -0-CHz- ~CH-0- C-CH2CH3

3. ,A'process for the p;eparation of propylene glycol
monomethyl ether propionate, comprising the steps of
reactihg propylene glycol monomethyl ether and propionic
écid at elévated temperature above 80"C in the presence
of acidid catalyst and azeotropic agent to promote .

| esterification) to prdéuée drude propylene glycol

. monomethyl ether'propiohate'and rémbving the unreacted
acid and water by distillation to obtain propylene

glycol monomethyl ether propionate having high purity.

4. A process according to Claim 3 wherein the
propylene glycol monomethyl ether used is predominantly

l-methoxy-2-propanol.

T



5. A process accordi ng to daim3 or Claim4, wherein the nolar ratio’
et her and pr.opionic aC|d is in.the,

between propyl ene gl ycol

range from0. 6 to 3. 0. 6.
wherein said catal yst
p-tol uene sul fonic acid and net hane sul fonic-acid. 7.
to any of daiSis 3 t A Grovessiscertdlng co reiFim shean Claigel fctwikFeiom a

group consisting of benzene,

nononet hyl

t ol uene,

xyl ene and cycl ohexane,

A process according to any of Clains 3 t0 5™

Is selected froma group consisting of sulfuric acid,
A process accoring

‘in an am)um

of 6% to 30% Hihes Gakar Watie detseen PRIRYians alm@pwmegwwlolether x.f'
|on|c cid., 8. Use of _pro ne col-
% agid, ig)ip fhe gange Lfs‘gp%g%og 91% %/Q) Cl ai m 8,

|nks, adhesi ves or detergents

nmononet hyl
nononet hyl

et her_ and pro

et R RRGH

-as a solvent for

6.

pai nts,

‘A process according to any of c1aims 3 to 5

wherein sa;d catalyst is selected from a group consistzng

of sulfuric acid,

sulfonic acid.

7.

A process accoring to any of Ciaims 3 to 6, whereih-

p-toluene sulfonzc acid and methane

said azeotropic agent is selected from a group consisting

of benrene,

toluene,

xylene and cyclohexane,

in an amount

of 6% to 30% by volume with respect to the-sum of

) proleene glycol mcnomethyl ether and propionic acid;

8.

Use of propylene glycol'ﬁonomethyl.ether.propionate

as'a solventr-

9.

inks,

Use according to Claim 8, as a solvent for pa;nts,

adhesives or detergents

L]



