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to a process for recovering glycerol froma glycerol residue and/or the

| i ke glycerol-containing conpound from an ol eochem cal plant. Background of
I nvention: O eochemcals are chemcals derived fromoils and fats. In the
processi ng of these basic ol eochem cals) there are a nunber of by-products
and sone conprise of glycerol residue and/or the |like glycerol-containing
conpounds. Exanples of significant plants which include gl i e

as a byproduct are those involved in the manufacture of msTM“ﬁ\H@ﬁ“E@ mj
fatty acids and fatty al cohols. The Tlefining process of gl

schematically shown in Figure 1 is |ikew se included. 10 Jun&'s8®04 -2 The
general conposition of glycerol residue is presented in Table 1;
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process) which allows glycerol and/ or other desired conponents fromthe
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"treati rﬁeldsb?cﬂhvghﬁﬁﬁm' residue to a nore disposable form d ycerol

(boi l'i ng—pornt: 290C) 'is used in several fields of applications such as in
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process for the recovery of glycerol from gI ycerol residue and/or the like
gl ycerol ]@f}ﬁt ai ni ng conpounds. Sunmmary of the Invention

Background of Ipvention:

Oleochemicals are chemicals derived from oils and fats. In the processing of

these basic oleochemicals, there are a number of by-products and some

comprise of glycerol residue and/or the like glycerol-conta.ining compounds.

Examples of significant plants which include glycerol residue as a by-

e those involved in the manufacture of methyl esters, fatty acids

product ar
hown

and fatty alcohols. The refining process of glycerine as schematically s

in Figure 1 is likewise included.



.10 June 2004 -3 In accordance with the invention, there is provi deu 2004
process for the recovery of glycerol fromglycerol residue and/or the |ike
gl ycerol -cont ai ni ng conpounds, said process including the steps of (a)
acidification of the glycerol residue and/ or the |ike glycerol-containing
conmpounds within an effective amount ef-water to obtain a glycerol-rich
rnixture; (b) renoval of water fromthe glycerol-rich mxture and foll owed
by an addition thereto an effective amobunt of solvent; (c) renoval of any
formed precipitate resulting fromthe glycerol-rich mxture; and finally
foll owed by (d) renoval of the added solvent fromglycerol-rich mxture )
thereby yielding the desired glycerol concentrate. The invention provides
gl ycerol concentration of 45-69% and may further be_ purifjed to a higher
concent r atypNo o erAPESMpHSiEoA B Fifceyol wasidumis psesenited i Aable Bet aj | ed
Descri ption oF I'nvention The invention is applicable for the purpose of
recovering glycerol fromany glycerol residue and/or the |ike

gl ycer ol - geatatntng—compounds) RrigeCU! arly from an jdMeeshemni cal plant| In

accordance with the invention, {there is provided—= bvery

of gl ycer pGlycegsh(®) ycerol resi dus-3nd/ or the like gl rol - cont ai ni_ng

conpounds)—said—preecess—rettrehrt _j,r'u-,- Steps of, (a) agsdification of the

gl ycer ol rﬁe?‘mﬁ/erand/ or the Ili l}g gl ycerol - cont ai m_g%%_;g,mpggm.g_w—(-hf-ﬁ an
ture.

ef fecti ve SRR Chloridd @) t 0 oht3d-60a gl ycerol -rich The
acidifica greer-g—Fromtie—farty aﬁd)ds and 1 norgani ¢
matters pfAskitt)in the glycerol 80529 due and/or_the ||Xke glycerol contaifi ng
conpounds Fiéé'faf'f#c}'ﬂgﬂeﬁ(%)r The gsgdi fication to thel desired pH, an
oil-rich [ayer and an_ insol uhLﬁLnain er—were—tstatty—ppserved on TO June

2004 4 t opWdtet (%) aqueous sol ut|i ‘oA Exanpl es of appl)jcCable acids are those
sel ect ed Hrgmsths—group of M Ngrgj-1acl.ds such as e. gl 1HTS04, HCl and/of the
like; (b) PHBO% of vater fro 1t he glycerol—+i-eh—iyttre—of—step—tay—and

fol | oned pwppeamadeti on of an gfliglt i Ve afgtiht evG pani ¢ sol vent to effect

salt prectpitation. Rotary evapcg&{,&egrbripﬁswe of the|preferred nethods]|of
renmovi ng the water. Another prdferred nethod of—+erpw i

distillation under mld vacuum (10-1 to 10-2 torr) at tenperature between
60C to | 00C. The sel ection of sol venggplesibased on the insolubility of
inorganic salts present in the mxture to allow nost of the salts to

preci pitate. Exanples of applicable solvents are hexane, nethanol, ethanol,

chl orof orm et h TSy saified dvaliaisté hadlitskdispsaldensar e

organic solq}g?‘ﬁ’éi. re?gcﬁ‘{e?%%%‘\?gf&uf ar?g}y% med _pregi Ibe; erurrdet Fqn s

gl ycerol -r ipbbecm‘w@mbbmirchhade;StES{Jclti%ﬁh‘EFSf‘ﬁ'ﬁ ‘ffs%a‘ gorplfounne meRe

removed preci it Al 3 50SiBLYapASET uRH/d0olier udiieshcompontats AT ¢ ¢ he
:

filtrate i £ brown solution; and finally foll owe
the glycerol residue to be recovered and consequnt? ) provijdet%ya process for

“treating” such glycerol residue to a more disposable form. |

Glycerol (boiling point: 290°C) is used in several fields of applications such
" as in the manufactures of (i) solvents or drugs carrier in pharmaceutical

products; (iij humectants in cosmetics and tobacco industry and (iid)

antifreeze or heat transfer agents and, (iv) soaps.

In view of the numerous applications of glycerol, it is an object of the

invention to provide a process for the recovery of glycerol from glycerol

residue and/or the like glycerol-containing compounds.

Summary of the Invention



(d) removal of the added solvent fromthe glycerol rich-mXxture i %R0,
thereby yielding the desired glycerol concentrate. Rotary evaporation is
one of the preferred nethods of renoving the solvent. Another preferred
met hod of renoving the solvent is distillation under mld vacuum ( 10'i to
10'2 torr) at tenperature between 60C3-0 100C. According to another aspect
of the invention, the follow ng steps nmay be carried out prior to carrying
out steps (a)-(d); (i) addition of an effective anbunt calciumsalt to the
gl ycerol residue and/or the |ike glycerol-containing compounds in water to
obtain a pre-treated glycerol-rich conpound. The purpose of adding the
calciumsalts ig tor e . s at t i ebrodess er tHe/reeovery

Exanpl es Tera%%ﬂra%?ﬁ ﬁ%evﬁﬁp%hé%ﬁ’eﬁggﬂs?@gg%ﬂarg a0 CEEO—??‘ZI and Cad z;
and (ii) 6pr@¥@gmpffraﬂy floceretl sedidae prad/ e tthee likea SYFPECPRIFIEIE a
Buchner funnel and optional ly fol I.O\I\/ﬁ_ge B?é go@orrpl ete renoval of water from
t he pre-t¢mpeﬂné$:ﬁ?é @g‘gqqsgﬂngm ViR rot ary evaporation in vacuo.

10 June 2004 -S The glycerol concentrate as derived fromthe foregoing
processes may further -be purified to, a hi [ GO t e} t hat
98. 5% by (sh@cidification of fheoglygerct 3 Slﬁ%@%ﬁ’é’nﬁfﬁ‘?gt élg%é‘?l’g&%teﬁﬁ@

char act er | zat o0, ala ShHBES G RS aRREAED utervioobleén foplyoaiogiaR andar d

pr ocedur es gcen y conducted in an ol eochemcal plant: (i) IR
spect ronet r ymixtureydi cat e t he hydroxyl functionality and the organic noiety;

()G ycepal contents (ii) WSt iHee ofRRERHGH inddebare e dollowed 3t tarcont ent ;
(vi) Aci di {@;rfmqvfge?rrggﬁrve i ndtg{?; gg';%d(vi i1)GC chr omat ography. The
i nvention shedditiba thetets rnaffedtive amayntiadspyfitiy exanmpl es: Exanple 1 ( 1)

Recovery of glycerol,fr r {5t h U GedulingC €Fath- the hglycetalréch s
obt ai ned B’y) &E%QBZI y?%gax%mkfgl-%é?ag%%%ﬁol residue with 2SO in 3L of water
until pH 0- 7mistureanitbfinallynfoliowedelly sol i d precipitate is subsequently

filtered off. Water .is.t ! QY debsl- el eeikakre; ithéretyxtieldingind
subsequen?‘by"%‘b"ii@ééﬁwagﬁ%f%%%%irg%ﬁ. Any salt precipitated i s renoved
by filtratiothe déstredoglpcerokcdraenitrate. t hen renoved fromthe gl ycerol-rich

m xture thereby obtaining the desired glycerol concentrate. The

concentration of the glycerol concentrate obtained ranyed fr -£9%
Exanpl e 2 TRs irRentioarprovideg|glycerel cmﬁr@wgé}?&%—gg%q %fgcimay RiPrer B¢

purified to a higher concentration of more than 98.5% by vacuum

distillation.

Detailed Description of Invention

The invention is applicable for the purpose of recovering glycerol from any

glycerol residue and/or the like glycerol-containing compounds, particularly

from an oleochemical plant.

In accordance with the invention, there is provided a process for the recovery

of glycerol from glycerol residue and/or the like glycerol-containing

compounds, said process including the steps of,

(a) acidification of the glycerol residue and/or the like glycerol-containirig
compounds within an effective amount of water to obtain a glycerol-rich
mixture. The acidification separates the glycerol from the fatty acids and
inorganic matters present in the glycerol residue and/or the like glycerol-
containing compounds. During and after the acidification to the desired

pH, an oil-rich layer and an insoluble matter were usually observed on



10 June 2004 -6 A glycerol-rich mxture is obtained by dissol vi ngopfne 26099
of glycerol residue in 1 L of water and subsequently adding thereto, 50g
CaClz to renove the fatty acids present in the glycerol residue. The

glycerol -rich mxture is then heated to 80-90C for an hour and any forned

solid precipitate is renoved. The glycerol-rich mxture is subsequently

acidified wwth H2SO4 to pHO-7 and fol | ohed by conplete renoval of water by

rotary evapor atybgbE thd afleodf solibh Bxahples of dpelicahigcheids ardrthoss stlpatiedofremiths t at e
formed in the glycerol-rich, mxture | r foll owed by the renova
of nethanol i n &5 %’%Bﬁ'%sﬂé}%&gdg§q"}e}§&gaf‘§/n}é%g ke oncentrate. The
concentration of the glycerol concentrate ranged from 45-69% Exanple 3 (3)
Purification of glycerol concentrate The.glycer r , recover ed
From ExamPles. £oBRll o Yaer S5 GEe 50 TUTHoo o et o Face vty paageey S
obtain a cl ear gfapeffdcie @iouptbfiofdasid sellent ereffect slhprecipitatiomtRotary eveparatio ound
to be nore than of 98. 5% 0 June 2004 .7 Al . P e
recovery of gl ytangef the BerﬂF%EEﬂ’GES Pletemgyiae gfl?dy%/?sr' %‘H%tﬁfri ‘{Ege*gﬁe%smgt%{)d of

gl ycer ol - cont aighé\gnEMBMALN iidistiblation ypdaaniksvacmeh (' rtg 10 eord ae spefatife)
acidification of the glycerol residue and/or. the.l|k yeerol kni ng
conpounds Wi t hib§twesn éﬁ?éé"t i‘&tcaﬁ.gﬁ ﬁ?]e%'lonv%tsgpetsl% 'soh?sg(li %L atﬁegﬂ'%y%&’%'?@w r%rch
mxture; (b) reqpayalic Qfts yedertin tHemiixtukeato gllowe mbstlof the silts o precipitateirfixamples oved
by an addition thereto of methanol, ethanol,. hexane,, chl.orof I
acetate, proparffl aRBF“"’gl?t splepntspare Jhexage; dagthandl, :fﬁ}?ﬂér}t cglg’rosf(gf"\’/ ee%’lﬁ;{?‘ ?‘%ﬁaml’/ermval
of any formed spbjadolpbutsmolintiat e liks Thése ag ofgaoimsolwentsyl ycerol -rich m xture;
and finally followed by (d) renoval of the added solvent fromthe

glycerol -rich mxture in vacuo, thereby yielding the desired glycero
concentratg) 2.reflovdl Of emsfofed pricpitacchomithe gljceqllyicke mittursfsudt! es by buctigmer ei n

the acidification of step.(a) 4.s carried o i ' & if rom
the group of m%gﬁgélmﬁt‘,'?egg“(“f%'Fﬁrﬁme‘fedf.recfgﬂ%tﬁ\({)gcégesrg oorbngg‘k% @gcl?g@]tét?sg ‘ot

gl ycerol of cl ajoter Whilbvhe filtiate it bfxdarkoltevin saitioeyvnd fiodlydollayedbliose of any
organi ¢ group which are polar.

(d) removal of the added solvent from the glycerol rich-mixture in vacuo, thereby yielding
the desired glycerol concentrate. Rotary evaporation is one of the preferred methods of
removing the solvent. Another preferred method of removing the solvent is distillation

under mild vacuum (10 to 10 torr) at temperature between 60°C to 100°C.

According to another aspect of the invention, the following steps may be carried out prior to -

carrying out steps (a)-(d);

(i) addition of an effective amount calcium salt to the glycerol residue and/or the like
glycerol-containing compounds in water to obtain a pre-treated glycerol-rich compound.
The purpose of adding the calcium salts is to remove the fatty acids present in the

glycerol. Examples of calcium salts which are applicable are, CaO, Ca(OH), and CaCly;

and

(i) removal of any formed solid precipitate via filtration using a Buchner funnel and
optionally followed by a complete removal of water from the pre-treated glycerol-rich

compound via rotary evaporation in vacuo.



4. A process for the recovery of glycerol of claim1, wherein stapfuntejos(d)
are carried out at roomtenperature to 90C. 5. A process for the recovery
of "glycerol of claiml, wherein steps (a) and (c) are carried out at
atnospheric pressure. 6. A process fgor the recovery of glycerol of claiml,
wherein the recovered glycerol concentrate is further subjected to vacuum
distillation at 130-220C for purification. 7. A process for the recovery of
gl ycerol fromglycerol residue and/or the like glycerol-containing
conpounds, said process including the steps of (i) adding an effective
anount of calciumsalt to the glycerol residue, and/or tge '&%ﬁnher

gl ycer og-ht‘eoé]?éérai Béh cstrate rssdarivedramiths {pregoinaBiosaSHiSB&Y of = 7 ch

conpound; I1) renoval ,of any f | r @it PO8 Bbe Ovanpivronal |y
foll omed:eb;pwtiﬁﬁdrrﬁpe%eh-%v%‘?‘}/cﬁpg\rﬁg{aglr %? r g{riﬁr?hgﬁpr e-t r,ea?ﬁefd g'l %ceir ol -rich
corrpoun%risﬁu%g)org upe136Q426°¢. | idemificdtibncand othaspactengapeR.- ¢f Eat°stP

C

gl ycerol™~Ti conpound within an effectiv ﬂ&%&l t sPhcoliRires henebllyi n a

gl ycer olmay cbemicatmied; ont vyiar éﬁﬁvgl °8‘fm§/a§ter rgmpt ce gl ycefkol -rich mxture
and foll owed L ddn@hiedl piehhanol , ethanol, hexane, chloroform ethyl
acet ate,°°\éﬁb‘§g%doﬁpgqu%gﬁdgnoll as an effective amount of solvent to the
glycerol -rich mxture; (v) renoval of any fornmed solid prﬁgi pitate and; and
finally followed by (vi)_r tPihd hedragefirntionality andrthe tpyganic

gl ycer ol{dri cﬁ%%%@?gr{y\}g%%ghtﬂer ebgdyi el ding the desired glycerol
concentrate. @oidyprocess for the recovery of glycerol of claim7, wherein

the acidification qf step (iii) is carried out with any acid selected from
the grou) of FHYGEF |C°;5’(§F‘8tg to pH 0-7. 9. A process for the recovery of

gl ycerol 9f Chmigtufe Comteretin the added sol vents conprise those of any

or gani ¢ group \é\gi ch ar.e polar. 10. A process for the recovery of glycerol

of clainfiv), whSR&PRYERY

eps (iii)-(vi).are carried out at roomtenperature to
90C. (v) Salt content; ‘

(vi)  Acidity;
(viij Refractive index; and

(viii) GC chromatography.

The invention shall be illustrated via the following examples:-

Example 1
(1) Recovery of glycerol from glycerol residue

A glycerol-rich mixture is obtained by acidifying 2 kg of glycerol resi_t.:h.fe wit.h
H,S04 in 3L of water until pH 0-7 is reached. Any formed solid prec1p1tatej is
subsequently filtered off. Water is then removed from the glycerol-rich
mixture and subsequently replaced with 3L of methanol. Any salt
precipitated is removed by filtration. The added methanol is then removed
from the glycerol-rich mixture thereby obtaining the desired glycerol
concentrate. The concentration of the glycerol concentrate obtained ranged

from 45-69%.
Example 2

(2) Recovery of glycerol from glycerol residue



11. A process for the recovery of glycerol of claim7, wherein stigpsetao,
(ii),(iii) and (v) are carried out at atnospheric pressure. 12. A process
. for the recovery of glycerol of claim7, wherein the recovered glycerol
concentrate is further subjected to vacuumdistillation at 130-220C for
purification. 13. A process for the recovery of glycerol of claim1,
wherein the renoval of water in step (b) is carried out by rotary
evaporation. 14. A process for the recovery of glycerol of claim1l, wherein
the renoval of water in step (b) is carried out by distillation under mld
vacuum (10'i to 10'Z torr) at tenperature between 60C to 100C. 15. A
process for the recovery of glycerol of claim7, wherein the renoval of
water is carried out by rotary evaporation. 10 June 2004 9 16. A process
for the r goayery oknliaroks 8btahéd By7dissileing of 500g obglyeafol gesidueer i s
carried out®py distillation under mld, vacuu (1%' i C{?g:llgl 2 }!1%%) t
t enper at uire lheofwwatersandt sibssauently adding daereto,: 208 Ga&2 & SR o g1 ycer ol
of claim 1. wherei L ey |dege SOy oresltrith nvixture isnthenep ( d)
édtgﬁﬁmgs ﬂr}g%gﬁ‘t e %‘#’C%I togaaddadesgly

is carrie ary evaporation. 18. A process for, the recoveéy of
gl ycerol  abagdaion80°-90tC fai an hiour raoany fasmed eolidyBrsIRIALG R FeMVE2tuo in

step (d) is carried.out by djst] ' ERlifidd WithvaBoMd pHOo-7 tandl0' Z
tort) at 'trgﬁrfgl’% "é‘g%é?‘ﬁ%‘é% %qusgh{iwalg 1A process f,orﬁt he ecigvery of
gl ycerol gfligwed My’ coitipdetei rerhonealr efrovater 31y ratargdenaposatiornt §-Alvatuo in
step (vi) is_cary|ed out rogary. APRLALi{28- An HRC 8IS Seroridhhe
recovery 61“5?-98{91'503‘?}? aé?é?m %‘,’yvﬂﬁ’gre’i’n .1%%5#%8%? of thgﬁa?jded sol vent
in vacuo igixBiePis(itien rém6eed fallbwrdt bpythdi remdvehiof gnethaael ifivagu@atium
(10'i to 10'Z tort) at fenpergture _between.60 ot thé dgiaseess for
the recoveptainfth§ éE‘%‘F °’écfeia‘i’%cf,gg r glih?]e &%&Er{%agﬂ ed sold\?ient in step
(b) is eii.pReenm@hiteraRlged froth 48069%. 22. A process for the recovery of
glycerol of claim?7, wherein the preferred solvent in step (iv) is either
met hanol or ethanol. .A.A[.A@GH 2. ALY .Al.A[l.A3[I|,.A35Y.Anll %nK d

Example 3

(3) Purification of glycerol concentrate

The glycerol concentrate, as recovered from Examples 1 and 2 is subjected to
vacuum disti]lation at 130°-220°C to obtain a clear fraction of purified

glycerol. The concentration was found to be more than of 98.5%.
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flz'(‘) p 52( IH(' )10(1/%‘0 ((y Mgﬁh i HebQbeadunt of WhBHesblaln sgiiieiol nixtirg=" =" 10968 () - =kL2H
f E2H" 100&h3 1@%1(@2' of W%tg'{ﬁgfﬁ %@Tég’%ﬁ%fg%‘% ?'Bﬁ-fé" e ah hadiion'HE o) - nK
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effective amount of solvent;
(c) removal of any formed solid precipitate resulting from the glycerol-rich mixture; and
finally followed by
(d) removal of the added solvent from the glycerol-rich mixture in vacuo, thereby yielding

the desired glycerol concentrate.

2. A process for the recovery of glycerol of claim 1, wherein the acidification of step (a) is

carried out with any acid selected from the group of mineral acids to pH 0-7.

3. A process for the recovery of glycerol of claim 1, wherein the added solvents comprise

those of any organic group which are polar.

4, A process for the recovery of glycerol of claim 1, wherein steps (a)-(d) are carried out at

room temperature to 90°C.

5. A process for the recovery of glycerol of claim 1, wherein steps (a) and (c) are carried

out at atmospheric pressure.

6. A process for the recovery of glycerol of claim 1, wherein the recovered glycerol

concentrate is further subjected to vacuum distillation at 130°-220°C for purification.

7. A process for the recovery of glycerol from glycerol residue and/or the like
glycerol-containing compounds, said process including the steps of

() adding an effective amount of calcium salt to the glycerol residue and/or the like
glycerol-containing compounds to obtain a pre-treated glycerol-rich compound,; .

(i) removal of any formed solid precipitate and optionally followed by a complete removal

of water from the pre-treated glycerol-rich compound;



t x =vU4 5F1 1098& ()- 0 !109& ()-0 YZ1098& ()-0 , & 109%& ()-0 #
910%#& ()-3V/  |[:vU4 5 (1109%& ()-Y %0%B& 8 o‘@10%$/§&')()1-quemo :
VOF! 1096& ()- H FI109B& ()- ) HOFL109B& ()- f"#$%RvU4 +ft!10% & ()-

109 & ()- &Y 10% & ()-10$10$10$ DF 4! 10%8& ()-s) 3.!1109%& ()-hcd?|[:vU4
+3:110% & ()- ' Y& :110%W& ()- F%!10% & ()- + 110% & ()-S ,3& 10% & ()-)
f10% & ()-2ijkly}vUd 10988 ()- 0s& 109%& ()- Z1098& ()- %
109%$& ()-10"10"10") F &10% & ()- -.4pX<4 !110%& ()-ka
11109%86& ()-k!'!1109& ()-ka !'!109%& ()-k!! 1098 ()-k4FGALYZA sW4
11109688 ()-k! 1 1098& ()-ka !!1098& ()-k!!1098& ()-ka !!10%& ()-klnT{|xX@ a
I1109%8& () ¢ily! ! lééfiﬁt&a(:c)rr tathé hQPébRd @ycdeblLrichBRipéYndkiwitip @ 4ffectiv® emannt of m
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08 OS/ * g/[ g_;)o/#é?(() ())/ rg:!ﬁb\’d! of J%g f?g(ﬁnth I'bl&'l?(}']%lch &lxtﬂ:@%&o(lgowddﬁyldﬂ'hddifion' ?flo%' & ()-1
& 3YM 10%" v& (l)‘etggnm, e:%hanol hQ(ane chlo#) o‘gr%;,g %t{nzl8 acetate, : E‘i)éa:}lglcy%r GutindD ad an
effective amount of solvent to the glycerol-rich mixture;
)] removal of any formed solid precipitate and; and finally followed by
(vi)  removal of the added solvent from the glycerol-rich mixture in vacuo, thereby yielding

the desired glycerol concentrate.

8. A process for the recovery of glycerol of claim 7, wherein the acidification of step (iii)

is carried out with any acid selected from the group of mineral acids to pH 0-7.

9. A process for the recovery of glycerol of claim 7, wherein the added solvents comprise

those of any organic group which are polar.

10. A process for the recovery of glycerol of claim 7, wherein steps (iii)-(vi) are carried out

at room temperature to 90°C.

11. A process for the recovery of glycerol of claim 7, wherein steps (i), (ii),(iii) and (v) are

carried out at atmospheric pressure.

12. A process for the recovery of glycerol of claim 7, wherein the recovered glycerol

concentrate is further subjected to vacuum distillation at 130°-220°C for purification.

13. A process for the recovery of glycerol of claim 1, wherein the removal of water in step

(b) is carried out by rotary evaporation.

14. A process for the recovery of glycerol of claim 1, wherein the removal of water in step
(b) is carried out by distillation under mild vacuum (10" to 107 torr) at temperature
between 60°C to 100°C.

15. A process for the recovery of glycerol of claim 7, wherein the removal of water is

carried out by rotary evaporation.
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soivent in vacuo in'step (d) is carried out by rotary evaporation.

18. A process for the recovery of glycerol of claim 1, wherein the removal of the added
solvent in vacuo in step (d) is carried out by distillation under mild vacuum (10" to 107

torr) at temperature between 60°C to 100°C.

19. A process for the recovery of glycerol of claim 7, wherein the removal of the added

solvent in vacuo in step (vi) is carried out by rotary evaporation.

20. A process for the recovery of glycerol of claim 7, wherein the removal of the added
solvent in vacuo in step (vi) is carried out by distillation under mild vacuum (1 0" to 107

torr) at temperature between 60°C to 100°C.

21. A process for the recovery of glycerol of claim 1, wherein the preferred solvent in step '

(b) is either methanol or ethanol.

22. A process for the recovery of glycerol of claim 7, wherein the preferred solvent in step

(iv) is either methanol or ethanol.



