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Provi si onal Patent Application USP 60/976845 filed on

02 Cctober 2007, the content of which is incorporated

herein by reference. The present-invention relates to

the use of a conposition containing silicon (Si) and
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conposition i s usedjgdisRANEHWGHVESSELIgIt ended to be in
contact with a m xture containing a chlorohydrin,

hydrogen chl oride and water. Chlorohydrins are
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manuf act uri ng di chl oroprgpanol by reaction between
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t he3@LURE §A&laat #80t2006/02028ladedéril@ a process for manufacturing
dichloropropanol by reaction between glycerol and hydrogen chloride. Several
corrosion resistant materials are mentioned for the fabrication of equipment used
in the process. However, some of those materials have a resistance to corrosion
25 by the reaction mixture at the process conditions which is not optimal. This
would result in a risk of contamination of the process product by equipment
materials components and request therefore replacement of the equipment
susceptible of negatively affect the economy of the process.
The invention aims to solve this problem.
30 In a first embodiment, the invention therefore relates to the use of a
composition comprising silicon, oxygen and calcium, wherein silicon is present

in an amount higher than or equal to 235 g of Si per kg of composition and



conmposition conprising silicon, oxygen and cal ci um

wherein silicon is present in an anount higher than or
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is present in an anount |ower than or equal to 25 g of

Ca per kg of conposition, as a material for coating an

equi pment or as a constituent Thterial of equipnent,

intended to be in contact with a m xture containing a

chl orohydrin, hydrogen chloride and water. In a second
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In the use according to the invention, the composition is preferably an
enamel.
One of the essential characteristics of the first embodiment of the invention
30  resides in the low content of calcium in the composition which renders it less
prone to corrosion by the mixture containing a chlorohydrin, hydrogen chloride
and water.
One of the essential characteristics of the second embodiment of the
invention resides in the high content of potassium in the composition which
35  renders it less prone to corrosion by the mixture containing a chlorohydrin,

hydrogen chloride and water.



and water. One of the essential characteristics of the
second enbodi nent of the invention resides in the high
w@wwesm79of potassiumin the conposition whi chPCERE®O%062845

it less prone to corrosion by the m xture containing a
chl orohydrin, hydrogen chloride and water.One of the
essential characteristics of the-third embodi ment of

the invention resides in the |low content of titanium

in the conposition which renders it |ess prone to
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In a first variant of the first embodiment of the use according to the
invention, the composition may in addition comprise potassium. The potassium
content of the composition, per kg of composition, is generally higher than or
equal to 0.1 g of K, often higher than or equal to 1 g of K, in many cases higher

30  than or equal to 4 g of K and frequently higher than or equal to 10 g of K. That
potassium content is usually lower than or equal to 60 g of K, often lower than or
equal to 50 g of K, in many cases lower than or equal to 30 g of K and frequently
lower than or equal to 25 g of K.

In a second variant of the first embodiment of the use according to the

35  invention, the composition may in addition comprise titanium. The titanium

content of the composition, per kg of composition, is generally higher than or



equal to 0.1 g of K, often higher than or equal to 1 g

of K, in many cases higher than or equal to 4 g of K
waeafexguent |y hi gher than or equal to 10 g OPCKEPZDN$062845

pot assi um content is usually |ower than or equal to 60

g of K, often |ower than or equal to 50 g of K, in

many cases | ower than or equal-4o 30 g of K and
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invention, the composition may in addition comprise calcium. The calcium

content of the composition, per kg of composition, is usually lower than or equal
30  to 50 g of Ca, often lower than or equal to 25 g of Ca and in many cases lower

than or equal to 15 g of Ca. That content is frequently higher than or equal

to 0.1g of Ca, often higher than or equal to 1 g of Ca, in many cases higher than

or equal to 5 g of Ca and in particular higher than or equal to 10 g of Ca.

In a second variant of the second embodiment of the use according to the

35  invention, the composition may in addition comprise titanium. The titanium

content of the composition, per kg of composition, is generally higher than or



cases |lower than or equal to 30 g of K and frequently
| ower than or equal to 25 g of K In a first variant
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i nvention, the conposition may in addition conprise
cal cium The cal ci um content of the conposition, per
kg of composition, is usually 1dwer than or equal to
50 g of Ca, often |ower than or equal to 25 g of Ca
and in many cases |ower than or equal to 15 g of Ca.

Th aetqu@ptatoen b of ¥i, foFtef| URht} thah bg&fial tohB8 oPTi, (ﬂﬂﬂﬁhy t&es higher

O bt el dhe %@raqﬁfé%usﬁ?yelaagﬁrqﬁ%f%f e@ué'}ftg Lol Tt

partﬂtamufrarontang harsuilhalower thagwakqitad tdl@) g odHTi, Ganerhlly Bwwer than

SECHN ué(lq{) '46?4%@& S 1 \%gptﬂgl% ﬁf@cﬁﬂl g 6)1}‘ T1t Hl gi?fcases

accor nven 1 ONn 1 ONn
5ad dlpWﬁbﬂilan onpuaseo 10 g afTiand fraguentiy komer rhan@m:@lml tQ)$ g of Ti.

the conposhi QE‘marﬁ%f tﬂég;eégnd(é%’%gﬁhéﬂt QP thel Re Q@d’@)@dﬁﬁ% kY the
hi gher than orequal Ti, often higher

ha
or '@Yemiontwigh i 1%?““‘??1 to |ﬂ?F tﬁaﬂy%&%&i@é thei fyRETMRTARe fhe
eq Ltaim;io@mén @fteh cdntaial Obeir kg goesthpysithing bigitord hadh a@ﬁmﬁ‘l‘ﬂ h@her

t nahaBe damibi P0%ar'sy BRI Dol niEBHAhY Rt o 4 &
10eqL@_K tamd dcigmoh amamouht lewet thaeor edpah tao25 gqli€h. to 20 g
of Ti, ‘rﬁﬁxlqy @%f Vé’@(fonﬁré%ogfm&lq ldg hetug ;:%Ogdl %toTﬂhe
nt |

and frequ ower t an or equa ?
t hiingentgn; %@mcomp()&lh@l Hequsntly epraidpraen ke 6F cQraRosiféq, silicon in

accgy Fhdlght hzhth@anh BY. | @8 &sil SothdM irCal arhdunk AR
third var |ta%t o aég &]Pltarst O(ytgoodllrrlzor:t t he coa OSnItI%O%rg

of t'8AN ebal 194} & Bl aRg N wB A B PPN lowsn thatber savalig 1
15anmoafiifi. hi gher than or equal to 300 g of Sl, pot assi um

inan alngl%h Vargan? { F %gco(r)lgi ee%océlllmen?ot‘1 th? uses ac‘fgrcf] n%ffo the

caIC|un1|n an anou or equa
Ca. inventmnfvdueh 1y identicalrto thff flﬁﬂh ealmlc oﬁdhe émtc@mh«vénnerrofthe

th & sftof %tgh @Qnt'éli?is :jd}? kg Y @(Sﬁlfé(%ﬁwnt EH%c&PHP&SAnH&fﬁ@ higher

frequently contai ns, onposition, silicon |n
an BbehtduRl §H90 2 ofat, Rﬂ*aSéwamn MGATBHE figher than or equal to 4 g
20POt IS dd B i aﬁ@muomﬁhﬁf ort de@hl t0r25e0dfal'a, hd Ata@iv@d in an

K and t| ani in an a wer than or equal to 10
g ofmeynt qwrﬁq“ﬁ‘}rteﬂu?}éggg Ofa‘? t he second embodi ment

of t he Tuske tdrd@ntiodimdno of the usewantdiog torhe ¢lventon, the titanium

&g&e?r}gh{ @ hllﬂﬁoglﬁéﬁ E) %/ E‘%h@%}%{‘% X r§1‘cfo hlts gieﬁér'éll%hllghﬁr thal% or
conqmsl toilohg 0§ i, |0ét91m highenthamapemal t9 Gaef Tt immaoy C@qmmgher

25t 0 tﬁ%’oﬁecﬁfal 94 g Bpfﬁa?n%l' fH!Ej‘ubﬁH;ﬁlﬂ AR ol 991% StOSTIOMThat
equal to 4 cal cium i an anount Iovver than or

equEpNitE %%@t &fof@a Jowerdhan erfauahioide einlingdhmany sases lower
t haa®br @dbdo 6 @ofl0i.g of Ti .

In a first variant of the third embodiment of the use according to the

invention, the composition may in addition comprise potassium. The potassium
30  content of the composition, per kg of composition, is generally higher than or

equal to 0.1 g of K, often higher than or equal to 1 g of K, in many cases higher

than or equal to 4 g of K and frequently higher than or equal to 10 g of K. That

potassium content is usually lower than or equal to 60 g of K, often lower than or

equal to 50 g of K, in many cases lower than or equal to 30 g of K and frequently
35  lower than or equal to 25 g of K.



In the third enbodi mrent of the use according to the
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frequently lower than or equal to 110 g of Na.
The content of aluminium, per kg of composition, is usually higher than or
equal to 0.1 g of Al, often higher than or equal to 1 g of Al and frequently higher

35  than orequal to 5 g of Al. That aluminium content is generally lower than or



conposition often contains, per kg of conposition,
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of Ti, potassiumin an anmount higher than or equal to

4 g of Kand calciumin an anmount |ower than or equa

to 25 g of Ca. In the first three enbodi ments of the

use according to the invention, the conposition may in
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hi gi&f or equal to 5 g of Sr. That strontium content is generally lower than or

equal to 15 g of Sr, in many cases lower than or equal to 10 g of Sr and
frequently lower than or equal to 8 g of Sr.

30 The content of zinc, per kg of composition, is usually higher than or equal
to 0.1 g of Zn, often higher than or equal to 1 g of Zn and frequently higher than
or equal to 5 g of Zn. That zinc content is generally lower than or equal to 15 g
of Zn, in many cases lower than or equal to 10 g of Zn and frequently lower than
or equal to 8 g of Zn.

35 In the first three embodiments of the use according to the invention, the

composition may in addition comprise at least one of the elements selected from



than or equal to 5 g of Ba. That bariumcontent is
generally | ower than or equal to 30 g of Ba, in many
w@a®mes437esver than or equal to 20 g of Ba and fPELERIDS/§62845

| oner than or equal to 10 g of Ba. The content of iron
per kg of conposition, is usually higher than or equa

to 0.1 g of Fe, often higher tHan or equal to 1 g of

Fe and frequently higher than or equal to 5 g of Fe.
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30 In the composition used in the invention, those elements are preferably
present in combination with the oxygen, preferably in the form of oxides.

One particularly preferred composition in the use according to the
invention comprises oxygen and per kg of composition, 100 g of Na, 315 g of Si,
8.1gof K, 13 gof Ca, 7.6 g of Co, 63 g of Zr and 22 g of Ba. The composition

35 contains, in addition, aluminium, magnesium, titanium, iron, strontium and zinc,

each in an amount less than 5 g/kg of composition. That composition has been
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carboxylic acid for example, to the hydrogen chloride, to the composition of the

emilztloned

mixture containing the chlorohydrin, hydrogen chloride and water, to the nature
30  and to the implementation method of the equipment and to the features of the
equipment to be protected.
The factors linked to the hydrogen chloride are, for example, its chemical
purity and its physical state (dissolved, dispersed, gaseous).
The factors linked to the equipment are, for example, the shape, size,
35  complexity, access to the surfaces, easiness to control the surface characteristics

(like the temperature) of the equipment to be protected.



340 g of Si, 14 g of K 15 g of Ca, 5.4 g of Ti, 7.8 g

of Co, 22 g of Zr and 4.3 g of Sr. The conposition
W@wWA#I18q in addition, barium iron and zi nc, PEEEP2008$1062845

an amount |less than 5 g/kg. That conposition has been

obt ai ned by analysis of the outer |ayer of an

enanel | ed steel bar sanple provitted by the firm THALE.
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specifically less than or equal to 4.0 mol/kg.
The chlorohydrin is preferably chosen from dichloropropanol,
30  monochloropropanediol, and mixtures thereof.

In this case, the content of chlorohydrin (as is and/or in the form of esters)
of the mixture in the use according to the invention, expressed in g of
chlorohydrin per kg of mixture, is generally greater than or equal to 50, often
greater than or equal to 100, frequently greater than or equal to 200 and more

35  specifically greater than or equal to 500. This chlorohydrin content is generally
less than or equal to 994 g/kg, often less than or equal to 950 g/kg, frequently



In the use of the conposition according to the

i nvention, the contact with the m xture containing a
w@kdoongdtyeri n, hydrogen chloride and water, i SPCT/EP2008/062845

generally carried out at a pressure greater than or
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hydroxylated olefin. The process for obtaining the mixture containing the
chlorohydrin, hydrogen chloride and water, may carried out in any mode, like for
30 instance, the continuous mode, the batch mode and the fed-batch mode.
The term “olefin” is used here to describe a compound containing at least
one carbon-carbon double bond. In general the compound may contain atoms
other than carbon atoms, such as hydrogen atoms and halogens. The preferred

olefins are ethylene, propylene, allyl chloride and mixtures of at least two
35  thereof.
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35  the polyhydroxylated aliphatic hydrocarbon and/or may be produced in the

process of preparing the chlorohydrin and/or may be prepared prior to the
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In the use according to the invention, the polyhydroxylated aliphatic
hydrocarbon may contain nitrogen containing compounds as described in
FR 07/59891 of SOLVAY SA the content of which is incorporated herein by
reference, especially the passages from page 1, line 28, to page 3, line 20.

In the use according to the invention, the polyhydroxylated aliphatic
hydrocarbon may contain glycerol oligomers as described in FR 08/52206 of
SOLVAY SA the content of which is incorporated herein by reference,
especially the passages from page 1, line 19, to page 4, line 18.
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The reaction for obtaining the mixture containing chlorohydrin, hydrogen
chloride and water may be carried out in the presence of a catalyst such
described in WO 2005/054167 of SOLVAY SA, the content of which is

30  incorporated herein by reference, especially the passages from page 6, line 24, to
page 8, line 15, and such described in WO 2006/020234, the content of which is
incorporated herein by reference, especially the passages from page 12, line 20,
to page 18, line 3, and in FR 07/59891, the content of which is incorporated
herein by reference, especially the passage at page 8§, lines 18 to 21.

35 The reaction for obtaining the mixture containing chlorohydrin, hydrogen

chloride and water may be carried out for a catalyst concentration, at a
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In the process for obtaining the mixture containing chlorohydrin, hydrogen
chloride and water, a separation of the chlorohydrin from the other compounds
35  of the reaction mixture may be carried out such described in WO 2005/054167 of

SOLVAY SA, the content of which is incorporated herein by reference,
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in WO 2006/100315 of SOLVAY SA, the content of which is incorporated

30  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 obtaining the mixture containing chlorohydrin, hydrogen
chloride and water, a separation of the chlorohydrin from the other compounds
of the reaction mixture may be carried out according to methods such described

35  in PCT/EP2008/052972 of SOLVAY SA, the content of which is incorporated

herein by reference, especially the passages from page 1, line 31, to page 27,
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chlorohydrin, hydrogen chloride and water, is preferably obtained by reaction
glycerol, glycerol esters, or a mixture thereof, with a chlorinating agent that
30  contains hydrogen chloride, in the presence of a carboxylic acid.

In this case, glycerol oligomers which may be partially chlorinated and/or
esterificated, are compounds that may be present in the mixture in the use
according to the invention. The content of these glycerol oligomers per kg of the
mixture containing the chlorohydrin, hydrogen chloride and water, is usually

35  higher than or equal to 1 g, commonly higher than or equal to 10 g, often higher
than or equal to 30 g, often higher than or equal to 50 g and frequently higher
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t he chlorohydrln hydr ogen chl oride and
composition’is used as a material for coating an equipment. In this case, at least

one part of the surface of the equipment is covered by the coating material. The
surface of the equipment which is covered is preferably that which is intended to
be in contact with the mixture containing the chlorohydrin, hydrogen chloride

30  and water. This surface may be an internal surface, an external surface or both.
The entire surface may be covered with the material. In this aspect, the
composition may be an enamel and is preferably an enamel. By enamel, one
intends to denote a fused inorganic vitreous superficial coating containing mainly
silicon oxide.

35 In one version of the first aspect, the material for coating the equipment

comprises at least two superposed layers, an inner layer and an outer layer, and
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parts that ensure leak tightness at these couplings, instruments needed to transfer
30  compounds between the containers, instruments and apparatus for measuring the
various parameters needed to control storage (pocket temperature probe, for
example), transfer of the compounds and to implementation of chemical
reactions and physical operations.
The invention also relates to a process for manufacturing a chlorohydrin
35  comprising several steps, in which a polyhydroxylated aliphatic hydrocarbon, an

ester of a polyhydroxylated aliphatic hydrocarbon or a mixture of the two is



The m xture containing the chlorohydrin, hydrogen

chloride and water nmay be single phase or nmultiphase.
wakiog/og7%¢ ur e may, for exanple, contain one orPGDER2008/062845

l'i quid phases with optionally one or nore solid phases

i n suspension and/ or one or nore di spersed gaseous

phases. The nmixture contai ni ng 4le chl or ohydri n,

hydrogen chl ori de and water may be gaseous. The

m xture containing the chlorohydrin, hydrogen chloride

ancrey@é®vitiRYhiRinhiigehgbnt taecaitathdIiRIr6 @Ml dHdRGink B ing the

chl oroh drin %droﬁg@n chl oride and water is often

Ilqlb%&c ring 19 [edpVeREBRct according to the invention,

whi ch ils the dflerohgdtin mhsufacopog ptoacess acsord8gdo # iavention, the

oS A SR PR 000, ST O e 898 v
Scoviemster fghemigal eatmienporrpliy sicildleatimig o§ 9¢ma@@d@ﬂsqdr@

eq U BARRH iMHeCR1drShyePMEh SR fAcuri| r@ée%?' y that which is
intended to he in contact with t fg%fifre containin

the chl/OMERY HIEITRACHQY dicaydpetinn &%Y&@ Hedlehe reﬁﬁﬁl@s%hat
su rtﬁl@@ﬁlacﬁi&urb% tad chlofodl tiah nifaameing @fbces@t wEmal, for example,

fa
ot 19 AR P pitan of SuSiph i S ERT HE Vet SRS fhe pagecss.

10be an ehameg tharstbrage gpepst mleathxtrymay]bemdelfoy Syneia mé lst;orage of
ON&pt ?ﬁl%ﬂgﬁiﬁéggaggmﬁat%oﬂtaﬁlﬁscﬁéjhﬂ/cﬁgé&l 16t 'atn'a%fclf%e dof the

superficla cont al ni ng y silicon o
| n Rehydeersilased @fph@h@hydrpgarb% petore ugepatorpge of fhglpurgss before

Coaﬁréarﬂrﬁeﬂthﬁoﬁgél bPike '&hlo@&ﬂﬁhh%@@du@éd |sﬁfi‘§ge df\Re catalyst and of its
er and an outer

super posed yers
andt! f?ﬂ&“ér f%‘i}‘&th% g‘ilFﬁ?nglégea{ it é@ﬁi)é%‘intﬂ% Hwé(é”é’d%/‘?‘% for
15t heexappld, oah hpdrocizaredimgnt tiaetded to racendritbacatdlfstandut er
con ed of

| ayt[r%atmentF%or cfhsso"l-lw?% the ca atl sE u}%mong he p gs&cglo&%a?ment s96ps

'S ver
neasentrtem hyy beanadd, hoy eedampter, oﬁopﬁr@trqms é@wpammrcwauss‘lpplng,

gengi@ alt%n gcrvﬁgérﬁﬁoﬁ Qilf}acq{one&lt'%_h% ta‘ﬁd%lt%atm hQaft tc%hange

greater equal frequentl y greate
t haifaBpg é‘&fb‘é}‘)lmé OBCYGUW??I and nore specifically greater

20t han 0rAﬁ@ﬂg&hets@p‘?lysreﬁmvachhltﬁanﬁt}ét aks}sbeaﬁann&% ﬁﬁp%@hddlé for
ofte e?]% t han..or

| ess t E tf 1 . ﬂ
{ o St pP et Rsdeua Brede SRR prg i gt Sl spor
nor e fhp«dascbeftweai thy vhiées idvas obequgualt it ovhich4hd¢rvhenAcal

t hi 1%5(&%%? sﬁﬁ{agg c%e&ucal Q%dlplgygicalstr@ 31'21%1'1‘[9 lt'elk% '1&6

suit a er alned by a S|ng e
deposi tTlmﬁhdﬁmbxdrmbémafrd wubepostssacaupivgite tsrigvention may

25t hig s\ﬁ%je%ieg% a"d@ﬁycﬁ‘@éﬁélﬂgmeﬁ ?éa%ﬁ@tpld/ r%@l!iﬂ%ra'n%%éxﬁé‘
internedi ate | ayer hetween the surf ace of

equi prrehite el “eRpeidsy deysef gkerto desarive a&@gltppwgi copfiining at least

one oxygen bridged on a carbon-carbon bond. In general the carbon atoms of the
carbon-carbon bond are adjacent and the compound may contain atoms other
than carbon and oxygen atoms, such as hydrogen atoms and halogens. The
30  preferred epoxides are ethylene oxide, propylene oxide, glycidol and
epichlorohydrin.
The epoxide is preferably epichlorohydrin and the chlorohydrin is
preferably dichloropropanol.
Therefore, the invention also relates to a process for manufacturing an
35  epoxide comprising the process for manufacturing a chlorohydrin according to

the invention, followed by a process for dehydrochlorinating the chlorohydrin.
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durl?aﬂﬁ ilh]e“ev]aﬁl ous steps of the process.

The process for dehydrochlorinating the chlorohydrin may also 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 reference, more

30  specifically the passages from page 1, line 18 to page 12, line 10.

The epoxide obtained in the process according to the invention, preferably
epichlorohydrin, may be subjected to a reaction with a compound containing at
least one active hydrogen atoms in order to produce epoxy resins or glycidyl
ethers or glycidyl esters or products usable as coagulants or wet-strength resins

35  orcationizing agents or flame retardants or ingredients for detergents or

epichlorohydrin elastomers.
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Table 1
Composition N° Manufacturer
1 PFAUDLER Std Dark Blue
2 DE DIETRICH Std Dark Blue DD 3009
3 THALE Std Dark Blue
4 THALE Light Blue TP 2000
5 THALE White
6 DUKER
7 ESTRELLA
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medium comprised, per kg of composition, 77 5 g of Na, 9.6 g of Al, 330 g of Si,
192 gof K, 14 gof Ca, 6.2 gof Co,33.7gof Zr,6.3 gof Ba, 54 gof Fe, 12.1 g

of Srand 10.8 g of Zn. The composition contained, in addition, magnesium and

titanium, each in an amount less than 5 g/kg.

The composition of the reaction medium averaged over the 720 h of

operation comprised, per kg of reaction medium : 10.8 g of hydrogen chloride,

292.5 g of dichloropropanol, 73.8 g of water, 202.2 g of monochloropropanediol,

21.1 g of dichloropropanol esters, 81.6 g of monochloropropanediol esters, the

balance being composed of adipic acid, glycerol, glycerol esters and partially

chlorinated and/or esterified glycerol oligomers.




containing at | east one active hydrogen atom
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mixture containing dichloropropanol, monochloropropanediol, hydrogen

25  chloride and water.

Rugosity measurements have been performed on dull and shiny areas of
the equipment part with enamel composition 6 using an interferometry
microscope. This microscope gives 3D images of the surface analyzed, from
which rugosity parameters have been obtained according to

30 Method XP E05-030-1 (AFNOR, French Association of Standardization,
December 2003). The surface area analyzed are 224x295 um corresponding
to 736x480 pixels and 112x147 um corresponding to 736X480 pixels. The

rugosity parameters are presented in Table 3.
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chloride, 253 g of dichloropropanol, 100 g of water, 294 g of

were shiny (visual

L'][a‘gle & have

monochloropropanediol, 5 g of dichloropropanol esters, 80 g of

monochloropropanediol esters, the balance being composed of adipic acid,

glycerol, glycerol esters and partially chlorinated and/or esterified glycerol

oligomers, and

In the gas phase above the above liquid mixture.

After 741.5 h, 1.e. ~ 31 days at a temperature of 130°C and at a pressure

of 1.25 bar absolute, the samples have been withdrawn from the autoclave.

The corrosion rates have been obtained by weighing the bars before and

after the tests.

Those rates are summarized in Table 2.



Figure 1 top. Area (a) of Figure 1 is the area of the
equi pnent part protected by a gasket fromthe contact
WaWaok/043186 M xt ure cont ai ni ng di chl or opr opanol , PCT/EP2008/062845
nonochl or opr opanedi ol , hydrogen chl ori de and water.
Area (b) of Figure 1 is the area of the equipnent part
in contact with the mixture com’ai ni ng
di chl or opr opanol , nonochl or opr opanedi ol , hydr ogen
chl oride and water. Rugosity neasurenents have been
performed on dull and shiny @pras of the equi pnent
part with enanel ("an‘ani tion 6 usi ng an Lnterferonet ry
m gr osexgeple Thils fostesiciope gi ves SPIrpsrapeaic Gpmyyear)
sur|f ace anal yzdd, from whi ch| r ugGss phaspar anetleqed nayeire
beent obt ai ned dccordimng to Met hod)BEPSEOS- 0830-1 (ABRDR,
French Associ at|i on of St andar di zappoqy Decenber 02938) .
The gurface arga anal §Zzed ar € ZZ4xggp; M correspopgsng
t 0 [F36x480 pixgtsand  Ti2x47Fmmcgrresponding
7136480—pi-xets—The r§g03i;y paranéférs ar preg%ﬁg%d
i n Pable 3. Tablle 3 Ra2: arithneticldveragel devidtion
of n.hensueftate Rz : maxi mal anplitude of the surface
Rpm : average maxi mum surface peak height Rvm:
average maxi num surface valley depth Rq : average
guadratic deviation of the surface Surface index :
ratio of the total exposed three di nensional surface
area (XYZ) and the lateral surface area (XY). This is
a neasure of the relative flatness of a surface. A
value of 1 neans a totally flat surface. Exanples 4 to
8 (according to the invention) Polytetrafl uoroethyl ene
bars hol di ng steel bars covered with enanel, with the
outer enanel |ayer having the conpositions 1 to 5
di scl osed in Table 2, have been placed in an autocl ave
: Inaliquid mxture conprising, per kg of reaction
medium : 20 g of hydrogen chloride, 253 g of
di chl oropropanol, 100 g of water, 294 g of
nmonochl or opropanedi ol, 5 g of dichl oropropanol esters,
80 g of nonochl or opropanedi ol esters, the bal ance
bei ng conposed of adipic acid, glycerol, glycero
esters and partially chlorinated and/or esterified
gl ycerol
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absol ute, the sanples have been wi thdrawn fromthe

aut ocl ave. The corrosion rates have been obtai ned by

wei ghi ng the bars before and afi%r the tests. Those
rates are summari zed in Table 2. Table 2 n.t. : not
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6. Use of a composition comprising silicon, oxygen and titanium, wherein
silicon is present in an amount higher than or equal to 235 g of Si per kg of
composition and titanium is present in an amount lower than or equal to 10 g
of Ti per kg of composition, as a material for coating an equipment or as a
constituent material of equipment, intended to be in contact with a mixture

containing a chlorohydrin, hydrogen chloride and water.

7. Use according to any of claims 1 to 6 wherein the composition
comprises in addition at least one of the elements selected from sodium,

aluminium, magnesium, cobalt, zirconium, barium, iron, strontium and zinc.



7. Use according to any of clains 1 to 6 wherein the
conposition conprises in addition at |east one of the
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cobalt, zirconium barium iron, strontium and zinc.8.

Use according to claim2 or 3, wherein the ratio

bet ween pot assi um and cal ci ume¥bressed in equival ent

of electrical charges is higher than or equal to 0.05

and [ ower than equal to 2. 9. Use according to any of
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0.2 mmand |ower than or equal to 2 mm 14. Use
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contact wt Xture containing a c roh
hydrogen chl oride and water, is carried out under at
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m xture. 15. Use according to any of clains 1 to 14

whey f¢n térﬂﬁergﬁyé Bgﬁé}tthz;nsor equal to 60°C and lower than or equal
20 to 200°C,

e at a pressure higher than or equal to 0.04 bar absolute and lower than or equal
to 20 bar absolute, and

wherein the chlorohydrin in the mixture is present as is and/or in the form of

esters, the mixture containing

25 e the chlorohydrin in an amount expressed in moles of chlorohydrin per kg of

mixture, greater than or equal to 0.1 and lower than or equal to 8 and/or

e the hydrogen chloride in an amount greater than or equal to 1 g per kg of

mixture and lower than or equal to 750 g/kg of mixture, and/or



sel ected from contai ners where conpounds are stored,
chem cal reactions and/or physical operations are
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connect these containers, parts that ensure the |eak
tightness at these couplings, instruments needed to
transfer conpounds between the ¥bontainers, instruments
and apparatus for neasuring various paraneters needed
to control storage, transfer of conpounds or to

| pd exmbi AlanQithovht SRR Bah of 8@kl tdS §/kad nkyisd &l lower than

oper ati on e .according to any of clains 1 to 15
mheréﬁﬁqP%éokﬁQgﬁ% &@ﬁ?%ﬁnlng t he chl orohydri n,

hydrogen chl oride and water is obtained by reacting a
pol yhydioXist ateddiag ipirat éfclimdr de ds vdwrreiatheestipment isa
poI Qéh:‘)éfgdq}%fh E&rﬁgmﬁl]l 'vﬂ{é@é écﬁn ae Q@r Hﬁ@d %ﬁerﬁlcgi EhMdns gfld/or

orinatl agent cont al ns

5 hy onlwgléﬁl eraéhona are caried|\ggis talingrdi e, and conplings figat connect

whehedeltohghedd) p @it QMY ElérisOrel the Ié@@%gﬂtngé’sckﬁnthese couplings,
nmonochl or opr edi ol ., di chl oropropanol and.m xt.ures
t hePe me“ég eﬁﬁ‘gtop%ﬂ?fﬁ'iGP@RQT%E?G“%CP&%‘N“@WS instruments

hydmﬂc@pmﬁnmmanghwoﬁn@bmuiﬁpaﬁm&mﬁsac&bdtmamw&a@bu@bng
aolclgz!hn%%r? Igyg o ”ougﬁnﬁl Fg)hlral%p n%ehn\{a 1001 of cb cal reactlo 3 %nd ?hyswal

oxXy rocar

10pol gpeyadiooxy| at ed al i phatic hydrocarbon or a n1xture of

the two, is reacted with a chlorinating agent that

cont ai ngs_ g El&g)?dﬂng q &Hy' &%lalﬁ@ rTRB '15 'vﬂﬁrénli‘ theUi ture contalmng
accordjng to an Process . fo

mantdf SEOfHYAGn alﬁ/dé%&R |CB]€“é6 ﬁﬁﬁi W§Yeﬁ & qhﬁﬁénisﬂr lat@égmfgoar

][ralrpmﬁgtdmyrmgecaalthads BYdedrbora @ @5 tfth pcﬂylti}}}dad)){'ﬁla]tSd aliphatic
0]

d |
chi BRBRERI T 230N SEELPor TP HBPUIA 19 cBthay mains

15re§nm&qymcgkymbdyl ethers or glycidyl esters or

products usabl e as coagul ants or wet-strenght resins

or cati pf“U%E 9&0@(@9 tSc1¥m HS @'ﬂ@re’irﬁﬁl@rcﬁl%% dfh is chosen from
i ngredients for ents or epichlorohydrin
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19. Process for manufacturing an epoxide comprising the process for
manufacturing a chlorohydrin according to claim 18, followed by a process for

dehydrochlorinating the chlorohydrin.

20. Process for manufacturing epoxy resins or glycidyl ethers or glycidyl
esters or products usable as coagulants or wet-strenght resins or cationizing
agents or flame retardants or ingredients for detergents or epichlorohydrin
elastomers, comprising the process of claim 19 wherein the epoxide is
epichlorohydrin and wherein epichlorohydrin is submitted to a reaction with at

least one compound selected from monoalcohols, monocarboxylic acids, polyols,



aci ds, phosphinic acid esters, phosphinic acid salts,

phosphi ne oxi des, phosphi nes, ethoxyl ated al cohol s,
w@bdoghetes or phenyl ene oxi des, and mi xture of BCT/EPHS$/062845

two of them or wherein epichlorohydrin is submtted

to a reaction of honopol yneri za3t1i on.

polyamines, amino alcohols, polyimides, polyamides, polycarboxylic acids,
ammonia, amines, polyaminoamides, polyimines, amine salts, phosphoric acid,
phosphoric acid salts, phosphorus oxychlorides, phosphoric acid esters,
phosphonic acids, phosphonic acid esters, phosphonic acid salts, phosphinic

5  acids, phosphinic acid esters, phosphinic acid salts, phosphine oxides,
phosphines, ethoxylated alcohols, alkylene or phenylene oxides, and mixture of
at least two of them, or wherein epichlorohydrin is submitted to a reaction of

homopolymerization.



