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French Patent application FR 07/59891 filed on 17
Decenber 2007, the content of which is incorporated
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of nitrogen oxides (NOx) in certain treatments of said streams, such as high-
temperature oxidations (HTOs). The formation of NOy necessitates equipping
these operations with a unit for abatement of these NOy. This is because NOy
contribute to the formation of photochemical smog (a significant form of
atmospheric pollution) and to the formation of acid rain.

The invention aims to solve this problem by providing a novel glycerol-
containing product that does not lead to the aforementioned problem when it is
used in a process for manufacturing dichloropropanol.

The invention therefore relates to a product that contains glycerol and at
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The inorganic nitrogen-containing compound may be chosen from
30 ammonia, hydrazine, chloramines, inorganic ammonium salts, metallic or
ammonium nitrates, nitrites, cyanates, isocyanates or isothiocyanates, and
mixtures thereof.
The organic nitrogen-containing compound may be chosen from the
nitrogen-containing compounds present in cells of plant origin, preferably from
35 amines, urea, proteins, peptides, amino acids, nucleic acids, glucosinolates and

degradation products thereof (isothiocyanates, thiocyanates, nitriles,
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propanediol (propylene glycol), 1,3-propanediol, 1,2-butanediol, 2,3-butanediol,
30  1,4-butanediol or a mixture of at least two of them. 1,3-propanediol is
particularly preferred.

In the glycerol-based product according to the invention, the diol content is
generally greater than or equal to 0.001 g diol/kg of product and less than or
equal to 100 g diol/kg of product. This content is often less than or equal to

35 90 g/kg, commonly less than or equal to 50 g/kg, frequently less than or equal to
10 g/kg, usually less than or equal to 1 g/kg, commonly less than or equal to
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preferably less than or equal to 20 g/kg.
The glycerol-based product according to the invention may also comprise
30  alkyl esters of fatty acids, usually at least one alkyl ester of fatty acids, glycerol
esters, generally at least one glycerol ester, and salts, commonly at least one salt,
as described in Application W02007/144335 in the name of Solvay SA, from
page 5, lines 12 to 20.
These esters are generally present in a content greater than or equal to
35 0.1 g/kg of product, often greater than or equal to 1 g/kg and frequently greater
than or equal to 5 g/kg. This content is generally less than 50 g/kg of product,
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The glycerol-based product according to the invention may have an alkali
30  metal and/or alkaline earth metal content as described in WO 2006/100315 of
SOLVAY SA, the content of which is incorporated herein by reference, and
especially the passages from page 7, line 11, to page 9, line 10.
The glycerol-based product according to the invention may contain
elements other than alkali metals and alkaline earth metals as described in
35 WO 2006/100319 of SOLVAY SA, the content of which is incorporated herein

by reference, especially the passages from page 2, line 3 to §, and from page 6,
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nitrogen is less than or equal to 1 g N/kg of product.
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The treatment from step ¢) may be carried out under reduced pressure. The
treatment may be chosen from the group consisting of evaporative concentration,
30  evaporative crystallization, distillation, fractional distillation, stripping,
liquid/liquid extraction operations, and any combination of at least two of them.
The term "evaporative concentration” is understood to mean a process of
partial evaporation of the product that makes it possible to concentrate the
residual product to less volatile entities. The term "evaporative crystallization" is
35  understood to mean a process resulting in the crystallization of a compound by

removing, by vaporization, a compound that promotes its dissolution in the
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30  often greater than or equal to 80°C and frequently greater than or equal to 100°C.
This temperature is generally less than or equal to 280°C, often less than or equal
to 250°C, and frequently less than or equal to 200°C. The temperature in the
glycerol-depleted zones is generally greater than or equal to -20°C, preferably
greater than or equal to -10°C, particularly preferably greater than or equal to

35  0°C. This temperature is generally at most equal to the temperature of the

glycerol-rich zone, preferably at least 5°C below this temperature, particularly
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The distillation, fractional distillation or stripping treatment may be
preceded or followed by an operation which may, for example, be a settling,
centrifugation, filtration, adsorption or ion-exchange operation. When it is a

35  settling operation, the operation can be improved by passing through a coalescer.

The adsorption operation is preferably an operation for adsorption on activated
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In the process for manufacturing dichloropropanol according to the

invention, the hydrogen chloride may purified such as described in FR 08/56138
of SOLVAY SA, the content of which is incorporated herein by reference,
30  especially the passages from page 2, line 33, to page 16, line 21.

In the process for manufacturing dichloropropanol according to the
invention, the reaction between glycerol and the chlorinating agent the hydrogen
chloride may be carried out in a reaction medium such described in
WO 2006/106154 of SOLVAY SA, the content of which is incorporated herein

35 by reference, especially the passages from page 14, line 15, to page 17, line 10.

The reaction with the chlorinating agent may be carried out in the presence
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30 The process for manufacturing dichloropropanol according to the invention
may be carried in equipments made of or coated with materials which are
resistant to the corrosion by the chlorinating agent under the process conditions,
such as described in PCT/EP2008/062845 of SOLVAY SA, the content of which
is incorporated herein by reference, especially the passages from page 1, line 30,

35 topage9,line 17, and from page 19, line 25, to page 20, line33.

The chlorination reaction is preferably carried out in a liquid reaction
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The dichloropropanol formed can be separated from the other constituents
of the reaction medium by any separation treatment, for example by distillation,
30  stripping, extraction or adsorption. After this treatment, the other constituents of
the reaction medium may be subjected to supplementary separation treatments
and/or be recycled. Among the other constituents of the reaction medium are
heavy products such as, for example, various chlorinated and/or esterified
isomers of glycerol oligomers.
35 In the process for manufacturing dichloropropanol according to the

invention, a separation of the dichloropropanol from the other compounds of the
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In the process for manufacturing dichloropropanol according to the
invention, a separation of the dichloropropanol from the other compounds of the
30  reaction mixture may be carried out according to methods such described in
WO 2006/100315 of SOLVAY SA, the content of which is incorporated herein
by reference, especially the passages at page 2, lines 3 to 29, and from page 23,
line 3, to page 24, line 13.
In the process for manufacturing dichloropropanol according to the
35  invention, a separation of the dichloropropanol from the other compounds of the

reaction mixture may be carried out according to methods such described in
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fr omlz?tﬁg organic clompounds g\R)Cs) in the presence of sunlight to form a
30  photochemical smog, a significant form of atmospheric pollution, particularly in
summer. These nitrogen oxides may also dissolve in atmospheric moisture to
form nitric acid, a component of acid rain.
The invention also relates to a process in which the dichloropropanol
obtained according to the process for manufacturing dichloropropanol according
35  tothe invention is subjected to a dehydrochlorination reaction in order to obtain

epichlorohydrin.
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SA, W0 P168585 irPhhe name of SOLVAY SA, the content of which is hereby
incorporated by reference, more specifically the passages at page 2, lines 26 to
31, and from page 22, line 10 to page 23, line 19.
The process for dehydrochlorinating the dichloropropanol may also be
30 carried out such as described in WO 2006/100318 in the name of SOLVAY SA,
the content of which is hereby incorporated by reference, more specifically the
passages at page 2, lines 23 to page 3, line26, and from page 24, line 17 to
page 31, line 18.
The process for dehydrochlorinating the dichloropropanol may also
35  comprise a step of treating water effluents such as described in EP 08150925.9 in
the name of SOLVAY SA, the content of which is hereby incorporated by
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The epichlorohydrin and the uses of epichlorhydrin may be such as
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Exanple 1 (according to the invention) Figure 1
represents one particular diagramof an installation
wanioeh71se8s been used to apply the dichl or opr opeCEP2008/067624
producti on process according to the invention. A
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the line (3). AdistillatiorCichdMS(6) was supplied
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reactor (4); the residue fromthe colum (6) was
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b) the plant oil is subjected to a transesterification operation in the presence of
methanol so as to obtain a product that contains glycerol and at least one
25 nitrogen-containing compound and of which the total content of nitrogen-
containing compound expressed as elemental nitrogen (N) is greater than 1 g
N/kg; and

c) the glycerol-containing product from step b) is subjected to a supplementary
step in which a fraction of the glycerol obtained in step b) is subjected to at

30 least one purification treatment so as to obtain a product that contains



in cells of plant origin. 5. Product according to

Claim4, in which the nitrogen-containing conpound is
W@roodog®Ees ¢ conpound chosen from am nes, urea, PCT/EP2008/067624

proteins, peptides, am no acids, nucleic acids,

gl ucosi nol at es and degradati on products thereof

(i sot hi ocyanates, thiocyanated8-nitriles,

oxazol i di net hi ones), nitrogen-contai ni ng

phosphol i pj ds hl or ophyl | , sinapine, and m xtures
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pr odutttalaooendefingtrogenacoptaimeg odmpbweadnspiestea a5 elemental
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obtain an oil of plant origin; b) the plant oil is

subj ectedrewsnaccpisineiotdping pdatwhieh B drEfipaion trpafrpgat is
5pr espRivagPEarABS BanMleSRd@®d tpPestie 2l id chbsefl e dapbrative

and at | east e nltr?

contai ns gl ycerol n en-contai ni n
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nit&gggﬁ (N) is greater than 1 g Nkg; and c) the

gl ycerol-contai ni ng product fromstep b) is subjected

to a sgfplenentary step in which a fraction of the

gl ycer of- Potsieas foe thannfasugipg lgchileyopiobjead tia dviieh aglyrergbt
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t hat contai nsgl ycerol and at | east one

ni tHoYEREsAREINI ng conpound and of which the total

content of nitrogen-containing conpound expressed as

el enent@lProdets agenlifd\Np (lsinh 8sia vHietnthe dichiprapropandl ig of

nitr Lk f .prod L. Process r di. .
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optionally carried out under reduced pressure, and is

chosen ¥& g)fﬁcé%ﬁaaﬁé@fﬂtﬂg\/t@ (donc@rn mai¢hohe epighloorhadiip ebtained is

15CT Yebplctedzah ir@tioflvedhi | | ation, fractiona

distillation, stripping ,liquid/liquid extraction

operations and an onbi.nation of at | east, two of
t hem até?“b?ﬁ‘fc“@%”%%‘% CoORMHBIEAL rﬁﬂﬁ%@e&FEYﬁ DFO 4B S0 as to
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one of .Cl ajns. .1 518 I ted wth chi oripat | .
cgentiess PUIBEELeRers BRI ATENE" bbby Bafito L RBERb e ora
di chlwixtpr opanledstitwo slitheweted to a dehydrochl ori nation
reaction in order to obtain epichlorohydrin. 10.

20Pr 0Ce88makia Mt iige [ Lp S hiMb8midedr WHoBAmida€so as to obtain a
epi chl orohydrin obtained is subjected to a reaction

wi t h:€°38UPda8% one conpound containing at |east one
active hydrogen atom so as to
a polyamine, a polyamide or a polyaminoamide, so as to obtain a water-

resistant resin for the treatment of paper; or
an amine or an amine salt, so as to obtain a cationizing agent; or

25 = acompound chosen from phosphoric acid, a phosphoric acid salt, a
phosphorus oxychloride, a phosphoric acid ester, a phosphonic acid, a
phosphonic acid ester, a phosphonic acid salt, a phosphinic acid, a phosphinic
acid ester, a phosphinic acid salt, a phosphine oxide or a phosphine, so as to

obtain a flame retardant; or

30 = amonoalcohol containing from 12 to 16 carbon atoms or an amine chosen



obtai n an epoxy derivative, selected fromthe group

consi sting of an epoxy resin, a glycidyl ether, a
w@booeioaysks ester, a glycidyl am de, a glycidyl POT/EPR2008/067624

a mxture of at least two of themy or anmonia, an

am ne, a pol yam noam de or a polyimne, so as to

obtain a coagul ant; or a pol yd#i-ne, a polyam de or a

pol yam noami de, so as to obtain a waterresistant resin

for the treat t of pa n.amne.o n_am ne

ol v 19 6 en e Sl B age g g

¢ onp calkak ya mixgs narhimo i qoh ols phyetic amaeis dpntampﬂgmpdsust o1 nitrogen

acid t. ' id

oot eraﬁ&ln in % Lk &lﬁlgﬁlgéél 8%@?%815&2& @ gﬂ 1n% o?%

phos mﬁyﬁlﬁyla@mly@aume s@ abmn ﬁn @uﬁabarcr thaf 1§3h1@91m@ram¢cbmto
saci d @8 t&hpodiROSR P fs;2¢1 d salt, a phosphine oxide

or a phospﬁlne S0 as to obtain a flame retardant; or
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according to any of clainms 1 to 5 in a process for
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