WO 2011/ 055204PCT/ 1B2010/ 002776 1 PROCESS FOR THE PRODUCTI ON OF HI GH PURI TY
DI METHYL CARBONATE The present invention relates to a process for the
product i onoab11zvsbiogh- purity di met hyl carbonate. 5More spetiiBraabd2zy7é t he
present invention relates to a proces$ for the production of a high-purity
di et hyl carbonate, conprising subjecting dinmethyl carbonate to a cooling
and heating cycle, operating under particular tenperature conditions and

under particular cooling and 10 heating rates. Sai d di net hyl carbonate
is particularl I 53, O [ {n the t ' iQﬁ#?é nor e
specifically, P&:?L‘J%ggggni c solv tCPng)ng/chgfoFﬁ o] ul'l(;t i@nﬁgfﬂtﬁﬂfe’f%l ectr of%%lé of
lithium batterd Fhe present invention also relates to the use of

di met hyl carbonate obtai ned fromthe above-nentioned process as organic

solvent in the el agls QliLsdMUSHL¥nt 1BRE reRBtkl G&l |y BEoeEgaNIFRSANENt
for the production of the electrolyte of lithiumbatteries. 20lIt is known

that dial kyl gadaeratiesn aJfe d MYH -gilridyt elimkdiaiescd@oride synt hesi s of
fine chem cals, pharmaceutical products and plastic naterials and are
useful as synt het Moreulrpexaintissalsior vetihs, ppeashi ciingent imnnomdas orto
organi c gl asses and various polyners, 25 anong whi ch pol ycarbonat es.
In particul ar a tgrerdess ofors thewpmdwitioranef t 8 itigh-punigactdinethyl
di mret hyl carbonate (DMC) can be

carbonate, comprising subjecting dimethyl carbonate to

a cooling and heating cycle, operating under particular

temperature conditions and under particular cooling and

10 heating rates.

Said dimethyl carbonate is particularly useful as
organic solvent in the electronic industry, more
specifically, as organic solvent for the production of
the electrolyte of lithium batteries.

15 The present invention also relates to the use of
dimethyl carbonate obtained from the above-mentioned
process as organic solvent in the electronic industry,
more specifically as organic solvent for the production
of the electrolyte of lithium batteries.

20 It is known that dialkyl carbonates are important
intermediates for the synthesis of fine chemicals,
pharmaceutical products and plastic materials and are
useful as synthetic lubricants, solvents, plasticizers,
monomers for organic glasses and various polymers,

25 among which polycarbonates.

In particular, thanks to its low toxicity and to

its low reactivity, dimethyl carbonate (DMC) can be



WO 2011/ 055204PCT/ 1B2010/ 002776 2 used as fluid with a | ow environnent al

i npact in nunmerous applications which require the presence of a solvent,
for exanpwe,2ougssogubstituent of solvents containing fl @CTIIBH10/06:2eT | N t he
electronic industry. 5 It is known that application in electronics, in
particular as solvent for the production of the electrolyte of |ithium
batteries, requires the use of high-purity dinmethyl carbonate, i.e. higher
than 99.99% 10In this respect, processes are known in the art for the

production of lgh- g%éi ]Eﬁ'ltgj.émt\p%/%hcgéebof&ke'envirgﬂlﬁe@%gesiﬂ?ﬂgg&@nt in

application 1,944, 3 or exanp scribes a process r

purification %umﬁ&h@uanXiéhE&bml W BONALEUE PRI NPresBALENG A 45
comer ci al grade di nethyl "carbonate to a tenperature of 4C (i.e. the

tenperature cassBspondi o 0 hliengRy ti BG pai nsubktdiaehly! ogar benatetsi n
order to obtain a crystalline solid; stopping the cooling when the
crystal l i ne satorkdiasinegafheck Bingr ede¢@r him nelde agbent r@Niobindusngya
solid/liquid mxture; elimnating the liquid present in said solid/liquid
m xt ure ob®ai ni ng B crpst Ehbiwne tlodt d;apmlatdatyierai drer gdegtirondcsol i dn
obtaining a liquid product, i.e. _a dinethyl carbonate having a purit

degr ee hi gher R¥EH @Ol E00, aFhe SPLMEN Y| @Eﬁca?%%naPéO§HF§Pm&j\Mﬁf}?%@
above process is said to be usef%h_as sol vent for the produc%ion of the

el ectrol yte ofStSTHEUR Wt P&rileEhivfp 5Bt EFE55804BEHNERPLOFBB2PAS 3°

Korean patent .application KR.713141 describes a process for. obtaining a
hi gh-purity di%ﬁu%%$%on ge%h}éri s?%ﬁb?ﬂ%t?m I olv\ﬁfg sté gl:ercoo{:ﬁl%rd a
starting materd@lggonprising at |east 85% by wei ght of a 5 di nethyl

carbonate obtained by the transesterification of alkylene carbonate with

reiSne 199 10 H1 O Lpom emper spetefass kemACEAM S, 0 o5
obtain crystaldngabtredudtlidef high-purity dimethyl carbonate.
The Chinese patent application 1,944,392, for
example, describes a process for the purification of
high-purity dimethyl carbonate comprising: cooling a
15 commercial grade dimethyl carbonate to a temperature of
4°C (i.e. the temperature corresponding to the melting
point of dimethyl carbonate) in order to obtain a
crystalline solid; stopping the cooling when the
crystalline solid has reached a predetermined amount
20 obtaining a solid/liquid mixture; eliminating the
liquid present in said solid/liquid mixture obtaining a
crystalline solid; heating said crystalline solid
obtaining a 1liquid product, i.e. a dimethyl carbonate
having a purity degree higher than 99.99%. The dimethyl
25 carbonate obtained with the above process is said to be

useful as solvent for the production of the electrolyte

of lithium batteries.



10 absence of solvent; heating the crystals obtained fromsaid
crystallization to a tenperature ranging from 10C to 20C, at a heating rate
rangi ng fwormOuG&omi n to 0.50C/ mn, so as to partially melrtiBxa/d02¢Teyst al s
and, at the sane tine, to renove the Bnpurities contained in 15 said
crystal s, obtaining a dinmethyl carbonate having a purity degree higher than
at |l east 99% The above procedures, however, nmake no reference to the
anount of chlorine present in the dinethyl carbonate obtained. 20The

licant h j bl_emqf. fisngi -
T TS S Lt T, OSSR 05, o

production of dine , Inaddition to a urrty, i.e.

having a puri ty-deateerBiolg Likang®% 9ﬁ%hapebhe§,i RE My ANt 4 P¥ERatBan or
equal to 1 ppm 25The Applicant has now found that by subjecting dinethyl

carbonate to adggatidih@ndieatidol Sy, SRPat i ngosin partéeatkedin
tenperature conditions ggnd WO 2011/ 055%04PCT/ 1B2010/ 0%%76 4 under ?
particul ar coaldtwridid heatphistmyesata Ueaethylsséar bynatve icgt beobHbtai ned
having not only a purity degree higher than 99.99% (i.e. with a high
purity), bt aiswethyhl| carhenabat elitdiowst bhather wrprdesienibipppioThe
high purity degree and the extrenely | ow chlorine content (i.e. |ower than
or equal to 19fpmliakensaicar@oratiy|widdy beebRanhr t PAEFAPPY A abP@M as
organi c solvent in the electronic industr nore speci fical I%, as_organic
at

sol vent for tHERIRIMTDON & 19 tﬁ@‘“@?ééﬁ%?yt &3NS hifFRhat 127§ e5°

An object of the present inventi.on therefore rel at to ss_for the
producti on of %%%'puf"itt y2 diGR Y cﬁ?BSna?%n%bﬂ%r%% 8'§59825lt1f1ngt%t

least one Con@.rg@lmﬁ{ladeséjl rgaéhyt!o obtain crystallization in the

10 absence of solvent; heating the crystals obtained from
said crystallization to a temperature ranging from 10°C
to 20°C, at a heating rate ranging from 0.1°C/min to
0.5°C/min, so as to partially melt said crystals and,
at the same time, to remove the impurities contained in

15 said crystals, obtaining a dimethyl carbonate having a
purity degree higher than at least 99%.

The above procedures, however, make no reference to
the amount of <chlorine present in the dimethyl
carbonate obtained.

20 The Applicant has considered the problem of finding
a process for the production of dimethyl carbonate
having, in addition to a high purity, i.e. having a
purity degree higher than 99.99%, a chlorine content
lower than or equal to 1 ppm.

25 The Applicant has now found that by subjecting
dimethyl carbonate to a cooling and heating cycle,

operating under particular temperature conditions and



15 carbonate, having a chlorine content higher than 1 ppm preferably
ranging from 10 ppmto 100 ppm to cooling, operating at a cooling

t emrper at Wwe 20amgsaeg from +6C to -5C, preferably rangi ngpCranot&@20w 3C,
and at a cooling rate ranging from 0. 3%50C hour 20 to 2C/ hour, preferably
rangi ng fromO0.8C hour to 1.5C hour, so as to obtain dinethyl carbonate in
solid form subj ecting said dinethyl carbonate in solid formto a
first heating, operating at a heating tenperature 25ranging from-5Cto

+6C, preferabl i 3 .+5C, eat. raje J from
1¢/ hour to 50‘%%%%?8‘?%?%%@%rrgﬁt§?%8 el e ol ok Es, LA S LSNP L o
5 1.5C hour t o AQUNe RAASHEO BERALAed MaAtHE GRIPT bsiRg di bty .
carbonate in solid formand a predeterm ned anount of dinethyl carbonate in
liquid form Segseparniyhgrsairhli pet bk cer honawethn 4i quigth faméyom said
m xture in order to obtain dinethyl carbonate in solid form - subjecting
sai d di met hyl ey babade a nclsbbrilné ocontena skowsul bkahi gy, egeadtiteg Bt a
heating tenperature 10 ranging from20C to 40C, preferably ranging from
25C to 35C5 soms. t @hebt diighdi peehyly cdebwret eand | £hai dekxoremedni dlow

di met hyl carbonate in liquid formhaving a purity degree higher than 99.99%
and a chl ori n€ehlatiait FeReenEhad & ef@uErt FhEHPEY BIYGL the purkRik of

the present description and of the followi ng clains, the definitions of the
nuneri cal make said dimethyl carbonate™ particularly suitable as

organic solvent 1in the electronic industry, more
specifically, as organic solvent for the production of
10 the electrolyte of lithium batteries.

An object of the present invention therefore
relates to a process for the production of high-purity.
dimethyl carbonate comprising:

- subjecting at least one commercial grade dimethyl
15 carbonate, having a chlorine content higher than 1
ppm, preferably ranging from 10 ppm to 100 ppm, to
cooling, operating at a cooling temperature ranging
from +6°C to -5°C, preferably ranging from +5°C to
-3°C, and at a cooling rate ranging from 0.5°C/hour
20 to 2°C/hour, preferably ranging from 0.8°C/hour to
1.5°C/hour, so as to obtain dimethyl carbonate in
solid form;
- subjecting said dimethyl carbonate in solid form to
a first heating, operating at a heating temperature
25 ranging from -5°C to +6°C, preferably ranging from
-3°C to +5°C, and at a heating rate ranging from

1°C/hour to 5°C/hour, preferably ranging from



ranges al ways include the extrenes, unless otherw se specified. For the

pur pose of the present description and of 20 the following clains, the term
"comer civD 2griadsto4r efers to a di nmet hyl carbonate havi ngCa/ipami/poz7tegr ee
ranging from98%to 99. 95% For5t he purpose of the present
description and of the following clains, the term"cooling tenperature" 25
refers to the tenperature of the cooling fluid used for the purpose of the
process of the present invention. For the purpose of the present

description and 10f5[°e<%2§g$.g%1/t855%9¢ﬁg6}!32 0/ QQ2776 Q;btélﬁ oLl gy fé ai s,

the term "heating ure" refers to the tenperature of the cooling

fluid used for the, purdase ofineReAr ocgspoRhckhei Rr axenta | pvedti QRa a
According to a preferred enbodi nrent of the present 5 invention, said

cool ing can be Gaddeattiinddr adolih e offangint H¥ DNtdrbetaceo i20 howisd
preferably ranging from5 hours to 15 hours. According to a preferred
enbodi nent of t»pw,esent invention, said first heating can be carried out
for @ 5 - separating said dimethyl carbonate in liquid form
from said mixture in order to obtain dimethyl
carbonate in solid form;
- subjecting said dimethyl carbonate in solid form to
a second heating, operating at a heating temperature
10 ranging from 20°C to 40°C, preferably ranging from
25°C to 35°C, so as to obtain dimethyl carbonate in
liquid form, said dimethyl carbonate in liquid form
having a purity degree higher than 99.99% and a
chlorine content lower than or equal to 1 ppm.

15 For the purpose of the present description and of
the following claims, the definitions of the numerical
ranges always include the extremes, unless otherwise
specified.

For the purpose of the present description and of

20 the following claims, the term “commercial grade”
refers to a dimethyl carbonate having a purity degree
ranging from 98% to 99.95%.

For the purpose of the present description and of
the following claims, the term “cooling temperature”

25 refers to the temperature of the cooling fluid used for

the purpose of the process of the present invention.

For the purpose of the present description and of



10 tinme ranging from2 hours to 10 hours, preferably ranging from 3 hours
to 8 hours. According to a preferred enbodi nent of the present

i nvent i onwoaildsionst heati ng can start when the conmer ecaliBynede7zh net hyl
carbonate subjected to said 15 cooling has reached a tenperature higher
than or equal to -2C, preferably ranging from-1.8Cto -1C Accordi ng
to a preferred enbodi nent of the present invention, said dinethyl carbonate
inliquid formcan be present in the mxture obtained after said first 20

heating, i q| 159 Lght . o ' "
L, S L RS S e e,

preferably ranging _ wel gh_t y welg W
total weight Qfdhe AU SAPEBLCHAL gFadRediBBllNYG FarAeNaify Ifoshoul d

be noted that the chlorine contained in 25 the startifng comercial grade
di met hyl car bemat @R &1 Ibthd Pridesd bt thdigmidudt carbanatenin i quid
formpresent in the mxture obtained after said first WO

2011/ 055204PCT/ 1B2QtQIREI A6 th heapraflerred ewmbodineng bd ahsr gimysatt
enbodi ment of the present invention, the dinethyl carbonate in liquid form
present i n5thenviextuon  obsaidedoafiiog s@rd Hér sargikdatduty, £ox & diies hyl
carbonate having a chlorine content higher than or equal to 4 ppm .
preferably raXginggnir of¥20 pbmhosrsobop@fA hours, preferably ranging

from 5 hours to 15 hours.
According to a preferred embodiment of the present
invention, said first heating can be carried out for a
10 time ranging from 2 hours to 10 hours, preferably
ranging from 3 hours to 8 hours.

According to a preferred embodiment of the present
invention, said first heating can start when the
commercial grade dimethyl carbonate subjected to said

15 cooling has reached a temperature higher than or equal
to -2°C, preferably ranging from -1.8°C to -1°C.

According to a preferred embodiment of the present
invention, said dimethyl carbonate in liguid form can
be present in the mixture obtained after said first

20 heating, in an amount ranging from 15% by weight to 30%
by weight, preferably ranging from 18% by weight to 25%
by weight, with respect to the total weight of the
starting commercial grade dimethyl carbonate.

It should be noted that the chlorine contained in

25 the starting commercial grade dimethyl carbonate
prevalently remains in the dimethyl carbonate in liquid

form present in the mixture obtained after said first



The separation of the dinethyl carbonate in liquid formfromthe di nethyl
carbonate in solid form both 10 present in the m xture obtained after said
first heawOngii/iss2garri ed out by di schargi ng said di net rgii/iBzZNoeeate i n
liquid formfromthe equi pnent used f@r the above-nentioned process. The
above process can be carried in equi pnent known 15 in the art, such as, for
exanpl e, heat exchangers, in particular in heat exchangers equi pped with
finned tubes. The present invention also relates to the use of

di et hyl carbrggéaobtained according to the process 20 descri bed above, as
organi c sol ven {H the el ectronic industry, in particular as organic

sol vent for the pr dfy ofothe e%fx@d“@m@édl&ér@{U%b%ﬁeer}%ﬁr?sent

Some illustrative and non-1imting exanples are provided bel ow a better
under st andi ng QfvddieiAd, Present dimeentilon Hwbdmitd t signbadiqEnt . FAVPLE 1
4450 kg of commrercial grade di nethyl carbonate, WO

2011/ 055204 PCiHARRKHY/ ODR776hé haYkogra pubithyneegr e tefr 9% anfisst
chlorine content of 15 ppm were fed, fromthe shell side, to a heat
exchanger equilppadimg t h ifs needdiimeebylThearbbeasedehaviangheaotdlelohimel, is
connected to a cooling system5 capable of controlling the tenperature of
the cooling flagnteas chighamsitden herf i aaedlt ubes.4 ppm, preferably

ranging from 40 ppm to 500 ppm.
The separation of the dimethyl carbonate in liquid
form from the dimethyl carbonate in solid form, both
10 present in the mixture obtained after said first
heating, is carried out by discharging said dimethyl
carbonate in liquid form from the equipment used for
the above-mentioned process.
The above process can be carried in equipment known
15 in the art, such as, for example, heat exchangers, in
particular in heat exchangers equipped with finned
tubes.
The present invention also relates to the use of
dimethyl carbonate obtained according to the process
20 described above, as organic solvent in the electronic
industry, in particular as organic solvent for the
production of the electrolyte of lithium batteries.
Some illustrative and non-limiting examples are
provided below for a Dbetter understanding of the
25 present invention and for its embodiment.
EXAMPLE 1

4450 kg of commercial grade dimethyl carbonate,



During the feeding,the cooling fluid was nai ntained at 22C. At the end of
the feeding, after 30 mnutes, the cooling fluid was cooled to a

t enrper at Wwe 2001/665204. 5C in 20 m nutes, and the di net hyl eearhBrat/e2ras | ef t
at this tenperature for 30 mnutes. 8 The cooling fluid was subsequently
further cooled to a tenperature of -2.5C, in 7 hours, operating at a
cooling rate of 1C h, and the dinethyl carbonate is 15 |left at this
tenperature for 3 hours. At the end, the dinethyl carbonate reaches a

tenperature thé\;jhr§ gnBPiﬁtyn delg fordp Oé??%éoé.hgi' SSW% | Yont &8t

cool i ngfl ui d was ted"to a“tenperature 0o .5 operating at a

heating 20 ratgs oflﬁ&ﬁg,h padet he i neL-by! Gy bonaie waxd eftoaly thést
tenperature for 5 hodrs, obtaining a mxture conprising |iquid dinethyl

carbonate (22.A%Huhgeert Gdduihbéd respecEihfetiheubelal TR dhibefside, séarting
di et hyl carbonate) and solid dinethyl carbonate. The 25 liquid di nethyl
carbonat e, hawhy atHdwrilEendontent afnvdctppin vas ali schal geg fspatehe
heat exchanger. The cooling fluid was then heated to a tenperature WO
2011/ 055208 PCHaBA0D/ 062 Zrt tr pf L 30 CLhén tathpenaitues afd thiee copbing|
carbonate is left at this tenperature for 4 hrs, obtaining liquid dinethyl
carbonate. Th&luiglivhidihethylngkdddig o Ted nedehavi ng a purity degree

of 99.99% and a , , . .
During the feeding, the cooling fluid was

maintained at 22°C. At the end of the feeding, after 30
minutes, the cooling fluid was cooled to a temperature
10 of 4.5°C in 20 minutes, and the dimethyl carbonate was
left at this temperature for 30 minutes.
The cooling fluid was subsequently further cooled
to a temperature of -2.5°C, in 7 hours, operating at a
cooling rate of 1°C/h, and the dimethyl carbonate 1is
15 1left at this temperature for 3 hours. At the end, the
dimethyl carbonate reaches a temperature of -1.5°C and
igs in the form of a solid.
Subsequently, the cooling fluid was heated to a
temperature of 4.5°C, in 2 hrs, operating at a heating
20 rate of 3.5°C/h and the dimethyl carbonate was left at
this temperature for 5 hours, obtaining a mixture
comprising liquid dimethyl carbonate (22.4% by weight
with respect to the total weight of the starting
dimethyl carbonate) and solid dimethyl carbonate. The
25 liquid dimethyl carbonate, having a chlorine content of
70 ppm, was discharged from the heat exchanger.

The cooling fluid was then heated to a temperature



5 chlorine content of less than 1 ppm was discharged from the heat
exchanger. The purity degree was determ ned by neans of gas

chr omat ogwaphiigwsawal ysi s, whereas the chlorine content wraS/IBEI@00R7TREd
according to the standard ASTM D4929-97 10( Met hod B). Figure 1 shows
the trend of the tenperature of the cooling fluid and of the tenperature of
the di met hyl carbonate during the process described above: the ordinate

i ndicates the tenperature in C and the 15 abscissa the tinme in hours. WO

P e 70, O0RT i MR AU oha A OGERSCHIL CAGuradection of

hi gh-purity dine tarbonat e, npr{ sing: subjecting’a comerci al grae
di met hyl car banate, aé 1 Nfefip e%%kee Nt gntp i gh%btbﬁﬁ'in% ppméx i at
and a

cooling, operating at a cooling tenperat ure ranging from +6C

a cooling rat %fn@tgify']g feQPbOnRELhOUrHe0 2 i, 89maghi ohimdiorhtet hyl
carbonate in solid rm 10- subjecting said dinmethyl carbonate in solid

formto a firsbteaiddg, Iepearg) i g Pumi theatdeyrdenpel atay Svan@Emy faom

-5C to +6C and at a heating rate ranging from 1C hour to 5C hour, so as to

obtai n a nbxt whdcodmer | sbngedicnethyllesas bohate I nppol.i dwéer rdischarged
from the heat exchanger.

The purity degree was determined by means of gas
chromatographic analysis, whereas the chlorine content
was determined according to the standard ASTM D49529-07

10 (Method B) .

Figure 1 shows the trend of the temperature of the
cooling fluid and of the temperature of the dimethyl
carbonate during the process described above: the

ordinate indicates the temperature in ©°C and the

15 abscissa the time in hours.



15and a predeterm ned anount of dinethyl carbonate in liquid fornm -
separating said dinethyl carbonate in liquid formfromsaid mxture so as
t o obt ai rwoi2oetdsylo4scar bonate in solid form 20- subject iPog/IB2I100@7TRRt hyl
carbonate in solid formto a second h®ati ng, operating at a heating
tenperature ranging from20C to 40C, so as to obtain dinethyl carbonate in
liquid form said dinmethyl carbonate in liquid formhaving a purity degree
hi gher than 99. 99% 25and a chlorine content |ower than or equal to 1 ppm
2. The process for the production of hk%ggggaity di met hyl carbonate
according to claiml1, wherein WD 2011 PCT/ 1B2010/ 002776 11 said

conmerci al grade digretdydc&E bopgle hag a ghb@htPLosONbENt HafiHdg fem 10
ppmto 100 ppm 3. The process for the production of high-purity dinmethyl

carbonate accor di ggnie@hdny cafrtoa tr, e\doipt i ire:ai N, wherein said cooling
is carried out operating at a cooling tenperature ranging from+5C to -3C.
4. The process forsubpeptingcta ovohe he bl pyrade dimethyl carbonate,
5 having a chlorine content higher than 1 ppm, to
cooling, operating at a cooling temperature ranging
from +6°C to -5°C and at a cooling rate ranging from
0.5°C/hour to 2°C/hour, so as to obtain dimethyl
carbonate in solid form;
10 - subjecting said dimethyl carbonate in solid form to
a first heating, operating at a heating temperature
ranging from -5°C to +6°C and at a heating rate
ranging from 1°C/hour to 5°C/hour, so as to obtain a
mixture comprising dimethyl carbonate in solid form
15 and a predetermined amount of dimethyl carbonate in
liquid form;
- separating said dimethyl carbonate in liquid form
from said mixture so as to obtain dimethyl carbonate
in solid form;
20 - subjecting said dimethyl carbonate in solid form to
a second heating, operating at a heating temperature
ranging from 20°C to 40°C, so as to obtain dimethyl
carbonate in liquid form, said dimethyl carbonate in
liquid form having a purity degree higher than 99.99%
25 and a chlorine content lower than or equal to 1 ppm.
2. The process for the production of high-purity

dimethyl carbonate according to claim 1, wherein



di met hyl carbonate according to any of the previous 10 clains, wherein
said cooling is carried out operating at a cooling rate ranging from

0. 80C/ houwot2e111055@4hour . 5. The process for the product ipom/IBioivbeizeourity
di mret hyl carbonate according to any oft the previous 15 clains, wherein
said first heating is carried out operating at a heating tenperature
ranging from-3C to +5C. 6. The process for the production of high-purity
di met hyl carbonate according to any of the previous 20 clains, wherein

said first heating_i.s, carried out, operati ng,. eat | rgnai ng, from
1.5C hour to 4C h&@gr2 7.COFH"eer|t§:rloacles§r or- t hel%i)ert%ljt}ct iéoa{r}‘g%cgl?%?egh- pur i %/

di met hyl carbonat e,.g¢gand %&&%ﬁ&oag{egr.% ﬂr&yiwﬁé&@.tglﬁ@%pmgei n

said second heating'is carrie ating at a heating tenperature

rangi ng from 25C t-fh35Gro My 20124P552R4PCHrEBAREAIR02DH0 Idi ¢h - phlkei tpf ocess
for the production of high-purity
dimethyl carbonate according to any of the previous
5 claims, wherein said <cooling is <carried out
operating at a cooling temperature ranging from +5°C
to -3°C.
4, The process for the production of high-purity
dimethyl carbonate according to any of the previous
10 claims, wherein said cooling is carried out
operating at a cooling rate ranging from 0.8°C/hour
to 1.5°C/hour.
5. The process for the production of high-purity
dimethyl carbonate according to any of the previous
15 claims, wherein said first heating is carried out
operating at a heating temperature ranging from -3°C
to +5°C.
6. The process for the production of high-purity
dimethyl carbonate according to any of the previous
20 claims, wherein said first heating is carried out
operating at a heating rate ranging from 1.5°C/hour
to 4°C/hour.
7. The process for the production of high-purity
dimethyl carbonate according to any of the previous
25 claims, wherein said second heating is carried out
operating at a heating temperature ranging from 25°C

to 35°C.



di mret hyl carbonate according to any of the previous clains, wherein said
cooling is carried out operating for a tine ranging from1 hour to 20
5hours. 9wOTha/gssmeess for the production of high-puritycaileEamgi27zwar bonat e
according to claim8, wherein said co@dling is carried out operating for a
time ranging from5 hours to 15 hours. 10 10. The process for the
production of high-purity dinethyl carbonate according to any of the
previous clainms, wherein said first heating is carried out operating for a

time ranging fyom 2, hours to 10 S.. 15 [he pgoce f I -
E{ﬁ gh-zrﬁlt?ri tp;sfod:les]st hy S 5 s Jgroa%corlgérgg (f% cr?%?}trln ]flt\:/%er ein

production of e carbonat'e

said first heati | rri p [ or. j angj Pa3s hour s
to 8 hours. 12. g%r@esgg%@%ﬁg %E:ggﬁgtglngn toc? %?%oguﬂé;g%%é di et hyl

carbonat e accor didiG ity any wikrkhe Preyiqus &daliimg Wherei pagaiddaf i rebt
heating starts when the commerci al grade di nethyl carbonate subjected to

sai d cool i ng has dgeachathq tferpenat vige hi ghegindart@m equahoue - 26 26 13.
The process for the production of high-purity dinmethyl carbonate according
to claim12, whermiurssaid first heating starts when the commercial grade
WO 2011/ 055204PCT/ 1B2010/ 002776 13 di net hyl carbonate subjected to said
cool i ng has r&ache@he t @nsgessur £qrandihfy MeAUCtig® t o84 hIfe- pretess for
t he production of_ high-purity dimethyl carbgonate according to any of the

previous 5 clai m§ii Yai n ceERPr@itfet RFCOEAiBInate i RLREGui 8 f orpR TSR
present in the m xture obtained after said first heating in an anmunt
rangi ng from 15%95'5}‘{/\@F89§1f18 3b% 5V IAe tOWEt hOR%E?)%JCI?gt(%O[rheat ot HIe
wei ght of the starting CQMR & 3o Haqs A 4sidwls .

10 10. The process for the production of high-purity
dimethyl carbonate according to any of the previous
claims, wherein said first heating is carried out
operating for a time ranging from 2 hours to 10
hours.

15 11. The process for the production of high-purity
dimethyl carbonate according to claim 10, wherein
said first heating is carried out operating for a
time ranging from 3 hours to 8 hours.

12. The process for the production of high-purity

20 dimethyl carbonate according to any of the previous
claims, wherein said first heating starts when the
commercial grade dimethyl carbonate subjected to
said cooling has reached a temperature higher than
or equal to -2°C.

25 13. The process for the production of high-purity
dimethyl carbonate according to c¢laim 12, wherein

said first heating starts when the commercial grade



10car bonate. 15. The process for the production of high-purity dinethyl
carbonate according to claim 14, wherein said dinethyl carbonate in liquid
formis pwesentossaw4t he m xture obtained after said firseChantaiogo2rm an 15
anount rangi ng from 18% by wei ght to B5% by weight with respect to the
total weight of the starting commercial grade dinethyl carbonate. 16. The
process for the production of high-purity dinmethyl carbonate according to
any of the previous 20 clains, wherein said dinmethyl carbonate in liquid

form present i g duilir & AN Ahlectald L Shabal bBgisea ghathy!

carbonate having a c I ne content hi r than or equal to 4 ppm 17. The

process for the progducdd of Qimdd SRl | fangongli FRSMYL 1 cav bopat ey @gcor di ng
to claim 16, wherein said dinethyl carbonate T1n liquid formpresent in the
m xture obtained affiey Sidsktddd sttdeating igrédudlon of high-purity
2011/ 055204PCT/ 1B2010/ 002776 14 di net hyl carbonate having a chlorine
content rangi ng fdiowetd, ppoatbobdOepprcotrdingse-ofanpeodi ndtehypreaidbaenat e
obtained in accordance with the process according to any of the 5clains
from1l to §7, as Traardc sbleverin | aaide direthvhi camhpsate . in liquid

form is present in the mixture obtained after said

first heating in an amount ranging from 15% by

weight to 30% by weight with respect to the total

weight of the starting commercial grade dimethyl
10 carbonate.

15. The process for the production of high-purity
dimethyl carbonate according to claim 14, wherein
said dimethyl carbonate in liquid form is present in
the mixture obtained after said first heating in an

15 amount ranging from 18% by weight to 25% by weight
with respect to the total weight of the starting
commercial grade dimethyl carbonate.

16. The process for the production of high-purity
dimethyl carbonate according to any of the previous

20 claims, wherein said dimethyl carbonate in 1liquid
form present in the mixture obtained after said
first heating 1is a dimethyl carbonate having a
chlorine content higher than or equal to 4 ppm.

17. The process for the production of high-purity

25 dimethyl carbonate according to claim 16, wherein
said dimethyl carbonate in 1liquid form present in

the mixture obtained after said first heating is a



19. Use of the dinmethyl carbonate obtained in accordance with the process
according to any of the claims from1 to 17, as organic solvent for the
10pr oductworronofossive el ectrol yte of lithiumbatteries. PCT/IB2010/002776

10

18.

19.

14

dimethyl carbonate having a chlorine content ranging
from 40 ppm to 500 ppm.

Use of the dimethyl carbonate obtained 1in
accordance with the process according to any of the
claims from 1 to 17, as organic solvent in the
electronic industry.

Use  of the dimethyl carbonate obtained in
accordance with the process according to any of the
claims from 1 to 17, as organic solvent for the

production of the electrolyte of lithium batteries.



