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20 The expression "polymerisation reactor" or, more briefly, "reactor",
is used herein to denote the whole of the pieces of equipment which define
the volume that, in the course of polymerisation, is occupied by the various
phases which partu:lpate in the reaction. The polymerisation reactor o
essentially comprises a polymerisation vessel which is _prdvided with one or
25 more agitators and one or more deflectors and possibly one or more
condenser coolers. The polymerisation vessel and -possi'bly the agitator or
agitators and the deflector or deflectors are provided with a chamber for
the circulation of cooling fluid. The condensers, the purpose of which is to
extract from the reaction medium part of the heat produced by the
30 polymerisation reaction essentially comprise a chamber for condensing the s
vapours produced by the reaction medium in the polymetisation vessel and

one or more coaling fluid circulation chambers.
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pressure Ic means ressures of
vessel, comprise an autoclave provnded thh one or more agitators and one

or more deflectors and posmbly one or more condenser coolers.. In the course
of the polymerisation reaction, viny!l chlonde polymer forms deposits on the
internal surfaces of the reactor. It is necessary to remove those polymer

deposits as they in turn cause other polymer deposits to be formed on the

ents,

intex'-'nal surfaces of the reactor, thus resulting in the formation of a crust.

which is detrimental to the transfer of heat and which causes contammatxon

- of the polymer formed.

The nature of the polymer deb_osit on the internal surfaces of the
reactor is such thét', in industrial production of the poiymers as described
hereinbefore, the-'general practice in the past was to open the reactor and
manually scrape at the deposits of polymer on the walls, agitators and
deflectors. Such an operation is net. only expensive but also constitutes a
health hazard for the operator. Various processee have already been
proposed, for removfng the deposits of polymer from ‘the polymerisation

reactar surfaces, in particular operations which involve cleaning by means
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The applicants have found in fact that, by effectlng 1njectlon and
condensation of steam within the polymerisation reactor, afté'r spraying the
aqueous coating solution inside the reactor, all the parts of ti'le internal
25 surfaces of.the reactor where polymer deposits are likely to be formed are
covered with a layer of regular thickness of the aqueous coating s‘olution.'
The applicants found:that, when a suitable aqueous coating solution is used - ' .
in accordance with the invention, the formation of polymer deposits on the
internal: surfaces of the polymerisation reactor when a vinyl chloride-base =
30 monomer composxtmn is polymerxsed in the reactor is substantially reduced
and even suppressed. . ‘
The aqueous coating solution used may be any aqueous solutions
containing a coating or covering substance, which are usually employed for
- . coating the internal surfaces of polymerisation reactors, for the purpose of
35 substantially reducing the formation of deposits of polymer on said surfaces
when a vinyl chloride-base monomer composition is polymerised in such
reactors. ' ' ' )



-4 In particular, the aqueous coating sol ution used may advant ageously be a
solution containing resin extracted from pine wood, as described i.n the..
pLgsent applicants' French patent application No. 8205143. The exp eSSIQn
resin extracted fronlplne wood" is usegq to denote the resin \ f »enalgs
5- after separation of pine oil, turpentine and rosin from 2Xt r-ac
of_pi ne wood which is produced by neans of a solvent which is capable of

extracti ng rosin @AngrEieGisho ¥hs. %abéé@ne&i.ﬁ Q&htxbh%éﬂ%éf‘ aHGQ{EhBéélFsl in a
- col d node of, (r)é)eratlon Such a sopl vent rrg for exanple h¥droca§ﬁbon

extracted fiPGif EYYFop Fontajpingresinextepcte fé'Pﬂ'bWé‘e("ém?f ﬂscﬂeﬁﬁ‘[‘ ehin 838 ene
~(e.g. xylol )p.reéame @lucanmlﬂrem pbaantpéppmiaednbuo.t B20514G¢c Theecexpiessisn bed in

U pat it Mg $iigHedh DA oo A i Mhe W ™ 1
conpri ges araftayusapasatiork @if i pinetadl, ﬂﬂmeedend;absml from Tiee estraohbf @inequeous
coating sol do‘&%ﬁ.ﬁh?@gﬁﬂi@w@g%éﬂs’h dJ‘?olCSﬁtC&/R ch'i? %nge%ﬂ ¥xt§§&hwéehat |

the resin eﬁracte ne woo represen
[ ERR] of t haosintandneasinaysfsybetanegs ptherrthgatrgsin from pingh.46 aperldime

- advant ageougpyratidh. $a€h %%M%%BQ%# @Qa%héb'rﬁ‘ar&ﬁ%% @kﬂﬁcf@ﬂﬁfah‘?d
rosin such as that descrlg&% Int sent appilcants French}cﬁfit

appl i cation ca! tan syefy s A §°l&e% 19extolial} GF exviene (2g; Y
cont ai nighg rresmrmayam prepaied byi meaﬁtodssﬁﬁedémﬁbednbdxsIpaCetﬂ:CNds 2hw/3 ng the

| f t d
g ebret o (e Thi geky RO HIN S BaRRis Bkt T ARy TR BRI o
65(/e two ch& CoaquxghEa!thme vwdt—eﬂsacteﬂe'edmﬂt cohpribes andaquesus aikalky|
dup. The t dﬁéé& W&ixh@dsorl@ééﬁ‘ &Q\tt 9f§a§{'} % %ﬁatm 61§ ‘f@tﬁe}’ e and

m xture of rivatives of rosin are pr ctlons I nvol vi ng
‘the doubl e IserR¥edovithinetheyreadter ﬂ%/B%nQi‘éllussucEx%IT@G @Flﬂrﬁml‘ﬁPw fr9§1 n t hat

may be {@nt igineddod Gepfliehts Bkt OCULAD d Bt MABOLRd Rleial BBHBESs anyglr i de,
rosin nmodified by fumaric acid, hydrogenated rosin, disnuted rosin produced

by dehydrogé’ﬁﬁ?'i%n reaction, and pol ymerised rosin. 30 The ol ution
general |y cont ai 1§ i radsn ﬂmssu:lé%aﬂ&gab@s‘l?rtabthsye & @guebusocdatirigysoretigt of

dified Jt tal d d I
The amount _GPPiRiling /BOBIE oyt el 28, theb d5aeaneE iR ane Premit Shelfelte or ¢ ne
'reactor is g"eneclal pgtestlchpmlhatlmhe\lmmcﬂlﬂ-ﬁﬁwor d%osmrsplaesxsmmeﬁrmmwré to 2
per. [Jz:tBR] Fﬂ'im Ermt%aﬂ]ﬂg é&iﬁf@ﬁ@ﬁlsphetsnﬁc r fcle on WI tﬁmcar oxythglﬂds

operatlon of prayin ueous coating_ sol e’ reactor i_s
-general I'y pdm@v Eynﬁ%’én@”@m%tcjgeblsg %peameng whigk Rayiigular mention

may be made of acids of abietic type and acids of pimaric type. The

_ molecules of i-esinic acids ﬁave two che‘mically' reactive centres, the double

3 . bonds and the carboxyl group. The term "modified rosin" is used to dencte

,’) - 25 any derivative and mi’xtur_e ‘of derivatives of rosin wﬁich are produced by

reactions involving the double bonds of the abietic type acids. Examples of

mddified rosin that may be mentioned include in particular rosin modified by

maleic _anhydfidl'e,.= rosin modified by. fumaric acid, hYdrogenated rosin,

dismuted rosin produced by dehydrogenation reaction, and polymerised rosin.
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by weight of maodified rosin...lt comprises an aqueous alkali metal hydroxide °
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35 The operation of spraymg the aqueous coating solution within the

reactor is generally performed by means of at least one full cone type
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25 from 1 to 5 bars. It is carried out at one or more suitable points therein, so
as to be able to reach all the parts of the internal surfaces of the reactor;
where there is a likelihood of polymer deposits bein§ formed. When a
propellant fluid is used to supply the spray nozzle or nozzles with the
aqueous coatmg solutxon, this operatmn may be carried out by way of the -
30 spraying cireuit. It may be performed in any case by way of a partially ‘or
totally independent cir(:uit. The amount. of steam condensed must be
sufficient to cause the aqueous coatmg solution to spread out over the parts

of the internal surfaces of the reactor where polymer deposits are hkely to
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form. It must not be excessively large, in order not to cause excessive
35 entrainment of the aquéous coating solution over those surfaces, so that,

after the injection operation, there is a sufficient amount of coating
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and the tenngg thrﬁtgfnglhgupmbgngf tHef petbpyered. It is 15 advantageous
for the tenperature o e cooling surface to be |nt t a val.ue

b ch s at et it asert B sbuRucn e iesRof e 4T |SpaerRRetreash dhd o5
during the . opessitie mn aof: onrthea!rmmgxtsifeaeambmjentedtdndtﬂheg:etripermoé ofighé | ui d.
By way of ex 0 r,f & {| t eam
condensed wi ?‘Iilmln%t T’ﬁe reac ﬁ?e gg%l%g?lg If%@‘# esen Q lf '?é %E/BEW %Qj%témm ght

of. the 3@ eanthmpmtoecpartmnbﬁmmemaé@ntfaebs@If imnere@mn whighsapef atbaet:tay be

performed at t@r&ﬁomﬁe %Eﬁﬁ suPfaRe! 423 génetraﬁ gﬁégen@%f %E'&Q?Pfoft' me -

for which steamis Tnjected f pressure”of ener al rom 30
120 seconds. 28%®f éﬁﬁd‘aﬁeﬁﬁhﬁlﬁ'fﬁesd’ﬁﬂaﬁd‘ﬁagt%|"éﬂ q&her Haﬂss Eeanarqqyahahe abl e -

L or. 25b' " cgammﬁrg optﬂonaémsearaeeﬁ:ts ;\rﬁﬁﬁ?ﬁf&' étgmtu? aifﬁrnlﬁxtld’fvétﬁbh'pﬂ'n é\étbg igow be
escri be Wi re nce e gcco r.awi ngs, .
“i'n which: é\ﬁf%gg’fgl §"‘i@:\a€gr ?F@&Fr%?’f)%s € &G é\ﬁ B ilffﬂepi d8 | og
reactorlgnd adheanaqlgmuatfmsthsminﬂmtmneem‘tnhegcddhmgrsa&mnertp b:eornahtﬁmbd [y a
DSt pmood! H%iae GAfbioR et mopt oaudl AHSE°C 4o SR I GllerdlP BonagH 18TE)

view of a po i 0 Teact e appara us us rea i'ng" t he
reactor, conand ?&tﬁ: syriagdbe (ﬂﬁdrﬁmﬂ inipctingsteam, by cincylatinguthe copling he

appar at us COPR{d. BSwhyf dx3 1é,vwitnd§%eﬁﬁej'tsuﬁaee%hﬁ:erm%eefrzast:t thhich is

.supplied with gas-is provid ‘TSJ carfy out -the operation of sgrayl ng
" the aqueous Efﬁgm ﬁgngeﬂsegl wﬁhxrhstpﬁgrqqq:éor generally represents about 7

20 weight of the steam injected. Temperature control of the cooling surface
-may be performed at any moment before injection of the steam. The period
of time for which steam is -injeeted at a pressure of 3 bars is generally from
30 to 120 seconds. ‘ _ '
Two embodiments of epparatus .which are particularly suitable for

25 carrying out the process according to this invention will now be described,
by way of examples, with reference to the accompanying drawings, in which:

Figure 1 isa vertical_ cross-sectiohal view of a polymerisation reactor
and the appai-atus used for treating the reactor, constituting a first
embodiment, and ' | . _

30 Figure 2 is a vertical cfoss-sectienai view of a polymerisation reactor
and the apparatus used for treati'ng the reactbr, cohstituting a secend
embodlment. ‘ _ : _

Referring - to Fxgure 1, the 'apparatus compfiseé two totally
independent circuits. One circuit which is supplied with gas is provided to

35  carry odt the operation of _-spraying the aqueous cdating solution, using the

' gas as a propellant fluid. The other 'circﬁit which is supplied with steam




gas as-a propellant fluid. The other circuit whichis suppl i ed Wi t h steam
LB, t 0 i nject steam after the operation of sprayi ng t he aqueous

ol UIIOI’I Referring to Figure 2, the apparatus illustrated t her ei nv ,
¢ a single circuit. The circuit which is suppliéd with steam serves
out: 5 bot h the aqueous coating solution spraying operation,

usi ng t he sgr¥gsntadniass sieepesitanthe opeepticmal sprayinehs eafeusiendtiSer at i or\fv
after the agu@ess coating solution has been sprayed in-the reactor. As

-shown in Fi gurﬁé 1 and 2, the apﬁ_. aratus conprises a tank - containing the
amount of aqueolefETEHG tR) Figrat fothe Bpﬂ?é'ag‘ﬁrﬁ%ftraé?fﬂ thereip compgises acone

type spraysingezticut) $hsmrmtt fMidhoist ipplisAkvith fsyea&nt‘s@wlésl £o Barrfhsutt ank 1 .
i s connect qﬁen its u art Ito a sour.ce ;}not shown r{g ueous coat i ng
sol-ut?on b§° sa°<5‘F° "h 1§ Folytion FPFRYIRg SPETEIINa NG ‘*o‘St B T enot

shown) by propelshti flufd, phd\theleﬂbam ijeatior ypearstionnaftar tke Gqudsusaddatirgnt i ng
conduit 7 éoslu gpng“% %%%ath E_pe reaetc:nlr ' - Referring to Figures 1

and 2, the po ynerl conprises a polymerisation vessel 8 which
essent ially conﬁmsr@slra i d-?nlguﬁasaﬁdarad chvthe Bpparsdusidarhprisesprotanded with a
frame or o) uid
~circlati ngﬁﬁm E%@En@%{ ?Jtz;n qué 30%\/4 g&gwonll'% @Q@gﬁ%&g A()‘idtqgof%hvm th..
duct 14 coRRNEAIYPE BPRRY aowe\klswmeﬁtedewptf;ﬁ gkt hby 2econduibol-yHher taskt i on
reactor. Thes e6lebtdl il Wsdugper Pardlb %&Haatzﬁat ah%vm) $1h§qtﬂéﬂtx¥ r&ratfr@t ion

~vessel 8 is connected to.a source (not shown coqling |UI by condui t
16 connect¥OYHY By, meansiaf & rprduil 4 ?Q%F"s%lﬁé‘? a@érﬁhﬁﬁ’f’""i’@el (got, f¥ted to -
an outl et pi peohuiefs ;Bhﬁxd‘éapvkrithgarf bxpahsionl all @6l Mg afravertingldonduit 7t s upper
part, the .caover %’B gﬁgBr a pi pe.20 i ntended for |oading the 25

vessel w t,‘ﬁ PR ﬂ honmers, a pipe 21 for |oading the other
ingragients nec%sﬁaarlylgftorl’lgheequ'lay\m itbatpobymeriestidri ceactar pompridés hor
degassi ng reactred 03 tiqn

pol yner i sdt Qﬁﬂﬁemg&&‘} %sr?%gﬁ geéfm Amﬂ'f’?odu a'ﬁk‘é ;%ﬁrog'?/} Eozzl e 2.
The frane ms\e'mshys Paovifled hetraglframeror1$eiestoh+byed agctaaoxr bl,ca gefibeifior 25

- which 30 j7 87 § Sl R MG é.hafagiﬂﬁe&g%e@'ﬂﬁ@rﬁeh@arﬁ@ s Sorly ROl 1€ Corm

pol ymeri sation vessel 0X_ or 26 _being provi de
a seal betl@ueh F’Pﬁ@"?o‘t’&hyas%t ‘QFO&F\’?PIH% bcﬁ/éfﬁl"fo ﬁ@l‘s?fﬁmm‘.i\ thegure 1,

the agpar mnsﬁémﬁdrsesa@tlaﬂ MHePessifiY fRANtiidulthoh QBhdriiferS UBPLY the St eam -

froma source at is no hown in the drawi n
( li LAt f BSLs connected to a source ?lznot shown) of coohng fluid

polymerisation vesse
. by a conduit 16 connected to an intake pipe 17. A dlscharge conduit 18 is
connected to an oqtl,et pipe 19 of the cooling fluid circulating chamber 13. .
In its upper part,'the cover 10 comprises a pipe 20 intended for loading the
25 vessel with the monomer or monomers, a pipe 21 for loading the other
ingredients necessary for the polymerisation operation, a pipe- 22 for
degassing the unreactred monomer. composition at the end of the . .
polymerisation operatmn and a pipe 23 for mtruduczng the spray nozzle 2.
| The frame assembly 24 of the agitator 11 is fixed to a rotary shaft 25 which .
30 passes through the cover 10 along the centre line of the polymerisation
- vessel 8, a stufflng box or gland 26 be1ng provided to form a: seal between
the rotary shaft 25 and the cover 10. :
. As shown in Figure 1, the apparatus comprises an independent conduit
27 for the supply of steam (from a source that is not shown in f_he drawing),
35 the conduit 27 being constricted at its downstream end and entering the
vessel 8 by way of the pipe 23 and being provided with an expansion vaive- 28

b
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35  the clonduit 27 being constricted at its downst r eam end and entering
the vessel 8 by way of the pipe 23 and .bei ng provided with an expansi-on.

v\g/ve 28 ... 0 oL oo e 8 and a purge neans 29. T par:at us
al'so corrprlses shut - of vaI ves 30 31, ¥, 33, 34, 35, 36, 37 38 and
pressure gauges 39 and 40. Wth the apparatus shown In Figure e

pI\Q..CGSS is perforned in the foll owing manner: with the valve 35 being
cl osed, the anal ¥ BErge3meafs 39 Fhe dpparatus |a%eﬁbmin|‘l§bsva’ﬂuvﬁﬁf Yaesdo; Blare

opened, t he ati,ng sol ution t rayed i s introduced
into the tarﬁ%n%ga%[ho‘{shgg g%géngrfge%sfrgiggug? seﬁ"d ﬁ’ﬁe pressure of the - -
- expansi on val ve owith tadjappamtus shtwr irs Eligureel] . bhalpne¢e$hepwfbmae82n kise
opened, and the valy d eqd. | ter
about 60 sec%ﬂﬂwmgt rﬁ'@"’\%'l 3‘?"7’35%6% 353%8@{93&%@8‘ H] @89@%}%‘3&4 aﬁgr ature
of thescool icigsedurthaceslvgs Alvand) Sheans ppmdodé‘-eyamamtnc’f @qaﬁ@uﬁépw@a the
sel ect ed Va's’dﬁ:t&)ﬁ O B spraled' s in'i!Fod%@QJi D fHeUtdhi 1 Qﬁd RAE 98IV 3@farid"391

expansi on val ve 2 |s aéauste he sel ected valu he 38
cl osed, the WSI%"QG he Péﬁ%“HE%I °f éh%l eXRRTRNY valve f%é‘?JH%FeF&P '%?B(S’G'(ec
seconds, 15 value hyhepalivag32 He epdned, 3ahd fhen \xalbveaBr‘ém 33,84osmd] 35nd t he

val ve 38 i s ;o8 SGjefled Al %Ba@%ﬁ&rp()g?@gp%‘% + sx% > df q0fle 38331e closed
and purging Is effected.for about Seconds eni ng e-varve sz, ..
Ref er APng t @nti IupEe 2'31°§ﬁ@3 pr8pctemparatyrg; af crdme@qhag surface 14li d al so

bei ng St eamhaifngdbedt GRdvidddlyardendeo BANRe P at THR: 3BPEItRlUFaeS By 20
conpri ses the shut- of valv%iﬁ30 3 32, 33, 34, 35 and 43 and the

pressure gafde® tigg (the ¢e aﬂé‘ﬂés doRFe3HTE| of the exnangion el s

per f or med i 128the afighdtedi g thenselectedevalaky echidb vhbven@8ciosed, the valves 33

and 34 are Cdl&b%@?thé#@v&@k‘&ﬁ%p@ﬂe@,%d%u@f@ RPerected! 38 BELLNY s@zf:orﬁﬂ eous
coati.ng solytion. to Z'Pfr O:g7 rayed i |nt{a§d‘iced bnto E?of tank 1, and
t he vabves oprping, the ¥alvedl T herkalve p¢ apd the yaly qffg"%‘?ﬂefjace 41
havi ng been ﬁpﬂteiellabdsﬂ ﬁOtﬁcendé,otlmdaMEdBatamhaa sdtecloesd \sadupurging is
circulati ng ectgg%r %90&& sdecoa{;%%)p §'%Hg§58 ve(337expan5| on . valve 6 is _

v v

adj ust ed toF he sel ec al 'ue i'S opened and purging is ‘
ef fect ed for abolRefafrisg¢orfigurer¥, d’pmnrop;llahe fluit \aendgit 5, sudB. fldidealsal ve 43

is closed arg; erdsthyas gg@dago dzH&i{'O” of
t he.aqueous coagr %o | ut é&' @imd thlon of T?Hel %#Fé‘%# er out 60
secondg, t hé:omgrwgg the sgipfdog%valves. 30, 31 32 3, 34, 35 and 43 and the pressure

' gauge 39. '

With the apparatus shown in Fxgure 2, the process is performed in the

following manner: the valve 35 belng closed, the valves 33 and 34 are closed,

;'the valves 30 and 31 are opened, the amount of aqueous coating solution to

25 ‘be sbrayed is introduced into the tank 1, and the valves 30 and 31 are closed.

' The temperature. of the cooling surfacé 41 having been breviously taken to

- " and held at the selected value by éirculating the cooling fluid, the pressure
of the expansion valve 6 is adjuéted'to the selected value, the valve 32 is

~ opened and _purging is effected for about 30 seconds, by opening the valve
30 43. The valve 43 is closed and. the valves 33, 34, and 35 are opened

to allow introduction of the aqueous coating solution followed by
injection of steam. After abdut'60 seconds, the valves 32 and 35
are closed and purglng is effected for about 30 seconds, by

opening the valve 43.
35 . Many polymerisations may be performed in a polymerisation reactor

" after treatment by the process according to the invention,. without cleaning
the reactor between such operations. In the course of an experiment, more
than 200 operations for the polymerisation of vinyl chloride in
microsuspension were thus carried out in a reactor which had been treated .

40 in accordance with the invention, without the internal surfaces of the ractor



are closed.and purging is effected for about 30 seconds,. by openi ng the

val ve 437737 Many pol yneri sations nay be perforned ina

pol:ymer n- reactor after treatmnment”by the process accordlng to the N,
i nvent i Qr,/04 t hout cl eaning the reactor betmeen such operatlons I'n the
course o~ an  experinent, npre than, erations

, pol ymeri s ahaving bgen \AraYiously) ?qu?ﬁie‘j ?nS(:‘F ESBEﬂE’T‘B‘?f Wea'i RAUSRIAG. | eqd outv»
“ih a reacthe V\l‘vaetbmasbrhﬁreébd raeaZth 40:apacxtyn aa:cmawnpmMédw Witk a
|nvent|on, Wi t h én er surfaces of dt e ract‘ T 9 _havi.n been
_previ ous| yT8MS" cpt i?ﬁ o ﬁJB‘T’ dechor a0d: fAAndeTen Se019s) iTORI HES OFnd'r eact or
conpri sed mt%am%xdapea:pf yhaubacﬁoamaqamﬂfmized!hmwmeacdqimeswf/m apiat at or, a
def |l ect or nd S of the
Feactor wats G8 figmel e queBH, Soatidy olhith Phed Montdhgd urtbiicgenn 2 120
aqueous co@eimg@insoiwadden Theedesetaramsedireatet keforacrash pplymesisaéiofood.

- The react o4 e\“@ﬁorﬁreﬁ{ ¢fe bﬂ&é@fﬁ% BQ{;IAI ehEaTn! WhsORRIASL LI the sbRRe course

of the experl ment, it was_ foun hat t few pol yner _deposits which were

formed on.RAWMEROBPesits Whichawere farmadeon thr infernplrurfaces %r*ﬁmeécw t he

subsequentwegiePinaéd iftiableoby the stibsRatemnapAa®ichi elthltreatBenthigodopdmat i on. :
Altho h man e{j{Beratl ons can be carried out wthout renewi ng the reactor

treat %Y to be preferable for the treatment to be repeated
before each pol ArBbugraimany epafaatohertannb@rcéefxeﬂo;utedv&hautt henewivignthages .
provi ded t he ro ess o_the h st degree. .\ he ,15 eactor is

to be tred)éé'amﬁy 5nf[, % HPSEES gge%%tp’d?%éaﬁg m{e%ﬁ\%ﬁtmt %I s first
enpti ed, aededtied |bafm1enalacbupblam1satmnf bpeﬂmcbn/\nmhovdnrerto rd-tfairerthe

L1 eal Tont .o RO FEDyRled*BP! AT p0LL) 90 i FHARMECedel SGPREPRLT O e

react or. pas oar ecover
‘pol yridr i S&'Bﬁ@)ﬂﬂ"‘llﬂgﬂ d¢i reatedchn uslherthe@rwmmcapedxpg itethe inueationnitoist he 20

reactor, idhst NEnbS@! JARNRET intafth) tARrRAL VAR irRhb@NWRRCHALEQN Aierbegi n.
Although the process of the invention, which is concerned wth treating a

pol yner i sdfPMetalMbrexshee Phopatins salugion is gliewed tp gHsPfBrgadra8dfPon of a
vinyl chl gehéterbang passpr ncommeldtl tho a5 SRRk ca&étymdescmib&ﬂe in :

AN S M MK WL KL

treatzong pebovsey insthel wal mhef,snunhwmsuwm bpéra®ionatam sgim.

pol yneri'sation it hods \are partorired. Depending 0.t he dLidehent iRt hods.
treating a pol_ymensatlon reactor and in particular a reactor for
polymerisation of a vinyl chloride-base monomer éomposition, is specifically
described in relation to reactors in which the microsuspenei'on

25 polymerisation method is employed, it can also be successfully applied to

treating polymerisation reactors in which suspéhsion or emulsion

polymerisation 'm_ethods are performed. Depending on the diffefent methods -

&t

used,. as referred to above, polymerisation of a vinyl chloride-base monomer
composition is generally effected at a temperature of from 10 to 90°C and-
30 preferably from 40 to 75°C, and the duration of the polymerisation reaction
is generally from 8 to 20 hours. _
The following examples are given to illustrate the invention.
Example 1 _ _ ,
. A coating solution containing 3% by weight of resin extracted from
35 pine wood in an aqueous solution containing 1% by weight of sodium
hydroxide is prepared with agitation at a temperature of 40°c.



“used, as referred to above, polynerisation of a vinyl chloride-base mononer
conpositicon-is generally effected at a tenperature of from10 to QOOCand
30— . preferably from40 to [ERR], and tBe duration of the polyner
reaction is generally from8 to 20 hours The fol |l owi ng ‘exanpl es #
tolﬁ;l ustrate the invention. Exanple 1 A coating solution contain 9
ht of resin I

cont ai ni ng 1%. qﬁ'};?%h%g%l:%(%%ﬁr%h 8{?%)%?%@9?2 @%agg%%ﬁ the CH%' B?on
a tenper at urselu@fonﬁ Enﬂqar a sted® msmjeatmf ép@ﬁaumspmeﬂmetryq)@eshdmmf #h
Figure 2, 2gkgo H‘Qh@oﬁﬁ?ﬂ&' ! th@gmemgﬁbn réatc%a,mo%fp?%s%% Phsipbars,

“is sprayed over a period , secondd I n the interior I'yner i sat i on
react or comgfaqlaye aroddes with acframe-byrs igi@tont t@fhca@mamp% ceglit@gtor, a

def | ecgor amghi@ Ei‘?@ulblﬁ‘iﬁn5chambtfztl Ui Fhel Ledd ads Qﬂecmgh‘%ﬂ sux:EQEesard?a tRé t he
i nt er nal surfia\ces of . the pol ynerisation reactor ch -are pelished

mechani cal | y° V“ée’l*ﬁ?t’rﬂ" W‘?FF%‘" hdch aE‘?)BPWRfdsmFchﬁlﬂba'slsé] '21’5 Whigg, the
‘circul ati ng coaligg sdﬂﬂaé&eraqelzusnngl UI d circulati on chanmber of the.

aytocl ave, the ¢ face is, s to.at ratueof apd. t hen,
bg 10 way of t ecgglé@kl{ﬁ'a Wakegt o sﬁ?%{W%glnE‘ngﬁF ation ?’L"’P{Bﬁﬁ%ﬁ El”éeam i s
injected i ntautctdlmer, ghe tcobling sdefaca :spsasmmeteoipeaaﬁmbarfsm ﬁ:/eﬁd ahpsrbyd of
40 sec I n t hat . i's
used tgﬁlper 6 n?fgmgeg%rdcf'%arrg\dé@g%{é&%% %’Wxgn ﬁy?‘ zeﬁ? 8? ST YHETYS gdf'? n
‘operation, the ercdeniander wpu'essurﬁeowcﬁdws desrca pbridd iorf @rmohdqoat ent No 75.
13582, 15 ~ whi qReVYat O@HHL& &?%é&%ﬁﬁrwhm thbareq PAnal Inarr i, | ialedPty POSE,

thefollovvln are intr uce into the reactor 1.18 t°
of a pol yvi qufoomwﬁoréeds@@rqﬁgsneaﬁr@n viowt ghlsrids nonnsnexoghcpeiaynonatter
content, prRvia@tsidhnes GpRh ethel Prddass meﬁéﬁbédlfiﬁeﬁ%ngﬂ pRdRe NO 75 13582/ ai ni ng

1.55% by wei ght vmt ect to the _po I auroyl per oxi de,

0. 73 t1%f awb R a0 I@EFEPPG@' g’@e’ﬁ?@gﬂ%?@c cont ai ni ng 40. 2% content by

wei ght of dry rranﬁthatnitﬂ?vosw%hs’fﬂﬂ@@ﬁh@&ﬂ-ellﬁtﬁohﬂc&mﬂtﬁltﬁé rBBéter: and not

' cont ai ni ng any pglgytn§ t|on initiator, 25 0.313 t of an equeous
Iut|on of sodiumd dgé benzenesul phonate - -

- 1.18t of a polyvmyl chloride seeding latex containing 40% by weight

dry matter content, previously prepared in the micro-suspension mode,
20 containing 1.55%, by weight with respect to the polymer, of lauroyl
peroxide, ' -
- 0.73 t of a polyvinyl chloride seeding latex containing 40.2% content -
by weight of dry matter, previously prépared in the emulsion mode, and not
containing any polymerisation initiator, | |
25 - 0313t of an equeous solution of sodium dodecylbenzenesul-phonéte
containing 10% by weight thereof, and '
- 11.5 t of viny! chloride.. . _
With the speed of agitation being adjusted to 50 rpm, the reaction
mixture is. heated to a terhperature of 52°C and maintained at that
30 temperature throughout the polymerisation operation. After 3 hours of
polymerisation at a température_ of 52°C, 0.52t of the 10% by weight
aqu_eo'us solution of sodium dodecylbenzenesulphonate is added.
After 18 hours of polymerisation at 52°C, a drop in pressure is
" observed. When the pressure has dropped 2 bars, the unreacted vinyl
35 chloride is degassed and the reactor is emptied. |

b



cont ai ni ng 10% by wei ght thereof, and - 11.5 t of vinyl chleride. Wth -

#eX of agitation.being adj usted to 50.rpm the reaction mxture is :
terrperature of [ERR] and r’rﬂntal ned at that 30 t enperature "
the pol ynerisati on operatiofn. After 3 hours of polynerisation
at a t Q) rature of 52 C, 0.52 t of the 10% by wei ght aqueous sol ution of .
,sodi um od%g‘ ?Qéenesul phonate is added. After 18 hours of polyneri satlonv-
cat [ERR], a—éb%p—rn pressure is observed. = Wien the pressure has dropped 2
bars, the unreadt apafingy solgtion centriningl 3% sbylergighte @f aregin mroditiedthyr | s
enptied. - mdR G 0Ridb iR Q%1% 1Y HOlHE BeGRNAbAGS p3AMnI Rty RS T OST N

nodi fied by nmaleic an%/ de in oo by wei ght aqueous sol ution
_pot assi um I/BFEERTeUL Wik ﬁBE‘EHPBdat Wt@r agitation, at [ERR]. 5

Usi nggan appar atisn ﬁntabpaxtaw@oﬁlﬂwmyﬂmrﬁv@wref‘iguré 1K % 18 of b 6qtdgng
solution is Sﬁ ayle under a. nitrogen pressure bars over ricod of 45

" seconds wi BRI IS SPTINES; Wader i nitEogs Pr%ﬁlﬁﬁfr?garﬁ?rﬁ oygr °da8?oaa ave
prgw ded \C/i\lséd‘brﬂa afihimt &1 polgmeeichE6h Ofe.aoamcmaimmufa d Ud (25Cin cubmiclave chanber
and a condenser

|,.ish i f the .
10" pol yror PEARIS, YIUEED ABYRLS' G oRHeG AnBSUbH THy SUFMERLET BT 00 |
[ ERR]. By end Mmtden@wm@er.l mhe haeea:oﬁlthagmbbhlsmbdantmhhsdmgsmmtims of

- th t ocl t t
empondt &E“@(*ﬁ%ﬁkﬂaﬁ 189045 s 18 B b B¢ ol SRR R 1 BT © 51 10 @
of steamis inj Byteincylatingewatae lméaetqs!plmatﬂtadmimm@ ghammbersraf thever a -
period of l@tocla@fé %ﬁ&oﬂﬁs codl8f f%bé!ﬁ@{}él?atﬂhgncﬁm %rfa‘é’ge& %é@%e% in.that

manner, is used to perfgfima see m cf osuspensi on Vi nyl l orid

pol yner i saf‘?‘B‘PPr@E‘éﬁea‘Pf 8?1 C japd $herkyameanspf ﬁ"t‘h@ﬁ?ﬂ%‘é’s@“ﬁé&& f‘lS‘écPfl n
French pat gieanNg lﬁﬁc%%%ﬂd@tﬂél feabest, b8 desrebiife ¥ 2baQ) 0bé¥%a péPiod of

For that pgégose the followi ng are i ntroduced into the reactor: - 6 t
of waler, econfis- g t of a polyvinyl chloride seeding l'atex with a 40% by
wei ght content The qroyymarisdtesn redotvt,OMBeéry tregutedan Etdat manfies,r BSusepeiasi on

per oxi de. Bt S lgkbyydlehlo WORFE bnlofich FolielBfing el 1, .

- 40.2% by wiei gheordentenwithfther pravess elescribed iio FSlepciprpmbentz o 75 elﬁﬁBb on, and

-not cont ai ﬁ'ﬁtﬂghed under the No:2 309 .569.
20 For that purpose, the following are introduced into the reactor:
' - 6 t of water, -
- 1.18 t of a polyvinyl chloride seeding latex with a 40% by weight
content of dry matter, previously -'prepare'd in microsuspension and
containing 1.5% by weight with respect to the polymer of lauroyl peroxide, '
25 - 0,73 t of a polyvinyl chloride seeding latex with a 40.2% by weight
content of dry matter, previously prepared. in emulsion, and not ‘containing
any polymerisation initiator, | : _ :
-0313t of a--10% . by weight aqueous solution- of sodium
dodecylbenzenesulphonate, - |
| 30 - 0.565 t of copper sulphate, and
- '11.45 t of vinyl chlaride. .
With the speed of agitation being set at 50 rpm, the reaction mixture *
_ Is heated to a temperature of 529C and maintained at that temperature
o throughout the polymerisation operation. As soon as the mixture iS at 520(_‘_,,
35 831/h of an aqueous solution containing 0.68 g/l of ascorbic acid is
- continuously introduced. After 3 hours of polymerisatibn at 52°C_, 0.52 t of



any polynerisation initiator, -0.313 t of a 10% by weight -agugous
sol ution of sodi um dodecyl benzenesul phonate, 30 - 0. 565 .
co\pﬁer sul phate, and -. "11.45 t of vinyl chloride. Wth the - f
‘agitation being set at-50 rpm the react?on nixture s heated t
teffPerature of [ERR] and nmintained at that tenperature throughot he

'p,ol.‘.;fmeri sat | ,0n eratiQn.. As soon as the mxture is at [ERR], 35 83 1/h'
of ‘an aqueoh’%e &@ﬁ’u?’f S EPAEHER GOteR of P°@P%§EW&?“%EP%F“M‘°@SFR #Hhuousl'y
i ntroduced. adddder 3 hours of polynerisation at 52 C, 0.52 t of 12 the

10% by wei ght aq S | ution of, sadi um dodec nzenesul.phonate i s added.
"After 16 hours o%?gegl %ﬁnﬁ}oﬁgsatqr}oﬁolg{ne[rmﬂqn g dg%p 1§ ﬁ’?%%s’ﬁr@rqs?rgbéserved.

When the prebwaved. hWheditbp peessdrebbassdraphed i2ritarsdthet inbrodottiag uwé cigaedus
ol ution of o L iy ; - oy .
degassad, _atdotps f aeasibie biiddk AR, PIENUSRRE) Uiyt LKL BebgRet”

degasséd, an ; |

cont ai ni ng 34 Hie tescken isemetiedrut ed rosin in a 1% by wei ght aqueous

sol uti on of gggebrem hydroxide is prepared, with agitation, 10 at a
tenperature 0 .. Using an apparatus of the type shown in Figure 2, 4.8
kg of the coatin 1NGi Shotien spptajing Aih dyrwaight @4 digretes rosindn all% bars,
over a perilpdweight aqeesansisiution o dealuBlydsakite s pPasdrer, waMRDEgithtign,2 50

[ ERR] @t ocC tavgergrt(e)rvitded Mélﬂ%a frame-type agitator and a deflector. The
mechani-tal | 5 155MPHRVYERY™Y fr'er nal reactor surfaces are 85 [ERR] in area;

.the cooling surfldsiegasm apparftuf ERRthe Byypei stawmtinnBigeeé €2, 4.8 Kghefamel i ng

fluid circ j er_of the agutoclave, the cooli surface is. adj u,sted"
to a 'terrpeE‘J"aﬂ{gl'jirngq"(‘):‘ﬁ'R %E sgﬁ%ly%#é'ﬂg? ﬁ(ji:%afmgtrg%e ﬂﬁ&é? g%f'spp %Psﬁrpér'(?% J3
bars, is irffeébeecinds; lie a gmiyroerisatéion aedétor panpridingf a G ®ecautdeldvg way of

.the coati nqarsoiduhimhsgrﬁé@ngg%@ler%&écor@ﬁd Dao'd%%%@?t A SAREeL yhen
treated in th.at manner, 1S ‘US to carry oug a seede m Cr osuspensi on vi nyI
chl ori 42 pdojisked terasd repetostsupfrces pradSonddncseai the condingravctsse atescri bed
in French patzeny2No 75 13582, published- under the No 2 309.569. For that

pur pose, the''folé}’O\l/:v;rrégl are 25 i nt roduced i.nto the reactor:

ating water in the cooling fluid circulation chamber of the
autoclave, the cooling syrface is adjusted to a temperature of _20°C én‘d then
2 kg_- of steam, under a pressure of 3 bars, is injected in the reactor over a
20  period of 60 seconds by way of the coating solution spraying circuit.
The polymerisatibn reactor, when treated in that manner, is used to
carry out a seeded microsuspension vinyl chloride polymerisation operation,
in accordance with the process des_cffbed' in French patent No 75 13582,
published under the No 2 309 569. For that purpose, the following are
25 introduced into the reactor: ' '
- 13.8 t of water, : :
-. 238t of a polyvihﬂ chloride seeding latex with a 40% by weight
. content of dry matter, previously prepared in microsuspension and
| containing 1.5% by weight with respect to the polymer of lauroyl peroxide,
30 - 146t of a polyvinyl chloride seeding latex with a 40.2% by weight
content of dry matter, 'previously prepared in emulsion, and not containing
any polymerisation initiator, S .
- 0.625t of a 10% by weight aqueous solution of sodium
- dodecylbenzenesulphonate, and R
35 - 22.9 t of vinyl chloride.



L 13.8 t of water, - 2.38t of a poI yvi nyl chl ofi de seed-i_'r}g_' latex
“with a 40% by wei ght content of dry matter,. previously prepared ,in

mcrosuspen3| 0, nd containing 1.5% by3 wei ght wth respect to the poI yner u
of | auroyl “pe , 30 -  14.6t of a polyvinyl chloride seeding- '
'atex with a. Yo by -wei ght content of dry matter, previousty prepared in.

-efrul si on, and n#titkc eitd speridnaf adgiyation jmng st atoho rpm; Lisg rraction mixtOre625 t n:*'

Godecyl bonPehERE TS Y MR o Tnal oRflilills ipygpn the

Wth the speladweofsaagntoaera:tmrbet‘\tig%rs?éhoms &Opalpmerishon @&églﬁnLrW‘xQere is
heated t
eated to e R JBLAE dhesleboldian of SERRAA WA S AHIHRI Rt

pol ymeri sa ours poI yneri‘sati on at [ERR] 1 04 t
of th® 1098€8ednei ght aqueous sol ution of SOdI um dodoecyl benzenesul phonat e

s 5 added. affdrers Hdurl M polPrhePOANAR ot SAtdAperatur@ &femﬂﬂ ) ump o [ERR],

a drop in pressure is noted. Wien the pressure ?rcs dr rs, the
unr eact ed REaS§HTedRNBacdeWhen 4R REsssHre fies drapPed GB'F’ ‘éﬂ’r’ﬁ?‘?@ Vigybnpl e 4
10 chlfrig@a HewhsSed wihd tie feutitar i erapBiddby wei ght of pol ynertsed :

rosin, in E 1%Py? wei ght aqueous sol ution of sodi um hydroxide is prepared, ¢
wth aglta 40 C. Using an apparatus of the type shown in Figure 1,
3 kg ¥ the coaﬁlmtmlmwm centyiniagelds byneteigha afigalygerisqrt swiyria of 4

Corpriai ngt&' b FEH&? “ahioohe spuilPn FEA o phicolich, B8, EBRAE Wt | DEC! °_r

-agi tat or asgitatistefat &8P6:. The area of the unpolished |nternal surfaces of
~the polynerisat E@?L} i BO.aSo¥ fHACGHaR] is 45
[ ERR] By ci rculgtglﬂﬂ Séﬁt"%?a'%‘%‘?ﬁt mguﬁ Wplg%??cu atglson charrbersréaof t he -
20 aut otdlighien lqmat%mr\dgr auriteaaen presuiretqd 4 baesnanrd avalr @ PSFIoREMR] and

then 13 kg &f sséshal) MﬁtHlﬂJaeﬁé%éﬁEandnh?eéc%@Tc%hdﬂén )é 2 nnaitedemendent
“circuit, under a pressure of "4,5 bars, over_ a period of 45 sefonds The

pol yrer i saRToyifeA el 8rthrognaim iepeiier bipe spitatonAndra detleqlory the PR or m an
oper ati on ¢fothd hﬁpauﬁaenﬁts}ﬁapemxyfaeés a@tthanpdlymérisition Meatiatteis - SBm? -
For that pUrpQse }. off |§ |rﬁroduced into the reactor and the

_ -and the cooling surface area isd>m

?

By circulating water in the cooling fluid circulation chamber of the
20 autoclave, the cooling surface is set to a temperature of 25°C and then 2 kg
of steam is injected into the reactor by way of an independent circuit, under
a pressure of 4.5 bars, over a period of 45 seconds. | '
- The polymerisation reactor, when treated in that manner, is used to
_ ;;::&perfurm an operétion for the suspension polymerisation of vinyl chloride.
25 R For that purpose, 11 t of water is introduced into the reactor and the
‘speed of agitation is set at 120 rpm. 6 kg of partially hydrolysed polyvinyl
alcohol and 1.6 kg of cyclohexyl peroxydicarbonate are also introduced, and -
then,.after the reactor is closed and put under vacuum, 8 t of viny! chloride -
is-introduééd. - 3
30 " The temperature of the reaction mixture is raised to 64°C, which
corresponds to a relative pressure of 10 bars. That temperature is
maintained until the relative pressure in the reactor drops to 6.5 bars. The
duration of the polymerisation operation at 6_4°C is 10 hours.
T The unreacted monomer is degassed, and the reactor is emptied.



speed of agitatfon is set at 120 rpm 6 kg of partially hydrol ysed
pol yvinyl ajcohol and 1.6 kg of cyclohexyl peroxydi carbonate are al.
iQLr oduced, and then, after the reactor jis closed and put under vae
of vinyl chloride is introduced. 30 The tenperature of

tion mixture is raised to 64 C, which corresponds to a rel at

pr\essure of &BmPBafstive tHIgd Al gn@eg,ﬁ;ye is maintained until the relative
pressure in bars. The duration of the

pol ymeri sati on op&essiforBidt spgiRTespectigelytarEesPPe to Fxampiasd r?un”oﬁ‘é’r“l s
degassed, anghd B&cH @afbPike | palfhéshtion cééra%ﬁparlﬂa' t‘.’@eﬁr@géﬁuﬁcnﬁth@ and D

Tests A, B, Cand D respectlvely correspond to Exanples 1,7 2, and 4 and
each conpri s@PREFPOSy REA; L8 Gﬁlydb%"r’%ﬁtf%h congitionsatIRg t§6§eut'1’§§ﬁ ippdhe

appar atsus angbovieb@entiohed T as@ile® butC emsli trbstiiserit! €ot WARA Whedreactort e 5

~above-nenti oned | es but the treat IS

Sub] ect ed 1 TVSFERS RPRIE DM ISRS RPN CR SPRHES SOEIT GHE Y, e FepRtor

react or, undeidet InBe sae condididns amel cudequems yOdesstnot idokde oy subsequetat any
'subsequent % no”f (gf steam After the reactor is enptied and opened, the
foll ow ng ob rvé’tlons . are made: In accordance with Exanples 1, 2, 3
and 4, total absehﬁer@embytmrxsdm‘pplsed sndi apenad,t the fabowtiog .observatioos dance
-wth tﬁﬁt A o RQ4a¢mer deposit is present- on.the internal surfaces of the
reacto In accordance with test B, there is a |layer of polyner
whi ch adheres st rbn@ftoyr‘iaﬂcﬁh\elthrﬁwps dur acend 61 tatak abseaee ¢¥f palymer:
particul ar tfgobipd Gtk thedacesw.f ace of the condensation chanber of the
-condenser cooler., I'n accordance with test C_ there is a po Iymer(ﬂn Qosm in

the formof aggl dRePSEELaNGs, WitR tatt cfnad ROlyTeR slepait ( HePrassRt

| n accor danciatevnbihsur&sdes Bf th8@esctos. a uni f or m deposit of poI ymer on the
intern sur f aces, of th reac es, 5 each
conpr i ié a serie o?ccﬁ'(‘) ﬁﬁrWégtﬁeﬁﬁéogB‘?rgﬁscﬁtiayﬁeﬁp% Bf%h?gﬁrgﬁm ng
the reactor staingbebo thelintyraahsurfases offthe eactorapp pasticslar tthe intermghent t-o
whi.ch the r nvg%(ggurj‘_agezgyg‘l RO d%ns Qﬁ]nefﬁﬁarRQexngtﬂesé‘értdgﬂse%oc%%tt'0”5 are thos'e

used |n Exa

In accordance with test C, there is a polymer deposit, in the form of
_ agglomerates, on the internal surfaces of the reactor. ’
20 In accordance with test D, 'there is a 'uniform.deposit of polymer on
" the internal surfaces of the reactor. | ' :
Examples 5 to 8

Examples 5 to 8 each 'comprise ‘a series of polymerisation operations
- performed without cleaning the reactor between such operations. The
" 25 apparatus, the treatment to which the reactor is subjected and the
polymerisation conditions are those used in Examples 1, 2,3 and 4. The
< ' reactor is treated before each polymerisation operation.
Comparative tests E, F, Gand H ' |
Tests' E, F, G and H correspond respectively to Examples 5, 6,7and 8

- 30 and each comprise a series of polymerisation operations. The coating
- solution, the apparatus and the polymerisation conditions are those used in
the above-mentioned Examples, but the treatment to which the reactor is
subjected comprises merely spraying the coating solution in the reactor,
- under the same conditions, and consequently does. nct include any further’

35 injection of steam.




reactor is treated before each pol ynerisation operation. Conparative tests

- E,-F, G and H Tests E, F, G and H correspond respectively to Exanples 5, 6,

7 and 8 30 and each conprise a serids$ of polynerisation operations. Thg_y
coati ng gofllutli on, the apparatus and- the pol ynerisation ¢onditions are those
used inl Y\Above- nent i oned Exanples, but the treatnment to which the
seactor’ ubj dat Exacpbex i K5, 7nmcb8,y afperayinnte tthenc 860, 209, 260 end 330i n theg
‘r eact or, 0 onseq s e any
further’ %?ym&ﬂ?at?wrﬁe‘?-?ﬁb{\éeaﬁ%pe@ﬂ? & ﬁ&‘ P%sbt 5’¥' gﬂg7hg%gd , g\:‘é?er nore - -
“than 300, mffm@otaﬁah%mqmrmr@atu on oper ations respectively, no drop
in the heat trar!ﬁf&%tsceefﬁl@lﬁm l—fifafftéyeoﬁﬁ,asnozsIﬁémpoi%éﬁsﬁt&rﬁ F, G-

and H, after only 3 25, '35 and 40 pol-ymerisations 5 respectively, a
drop i% thé‘eww@%r&f’@?” ol heatetransfier qosticient of the rRgttop. is I”Ht‘iche case .

of test F, thhgfe @56 of StestiGh, that drép BKREh that"MOKRKES Gt tienpbesibleue t he
pol yneri sation o At . the end of each series of polynerisation

erations
oper at i ons, °°§F‘PB$ é%@"lryé'?fd'ﬁ?rnqns"p&‘fﬁff'l"éﬁ and opened, the foll ow ng
observati ons ar eAtmabe:entdOof each seriés) dfxpolphesisbtiof . @p‘aﬂaﬁpni,oéﬁbr ahsence of
pol ymer dep05| ts.within the reacto ht posit of ]
polymer is TPATHTG "°t ?)'“B’tt}"aSra(gI eqﬂengﬂ {r??ehrhrﬂwépﬁgbs%rd? Eseé‘% aﬁ %e reactor, and
is eaddol y r enovdd Exarmpies &¢ 6emd Gpywitak absemgeoff pdipmer elrposite within [the ,
reactor. In tests E, G and H, a deposit of polynmer is found on
the inter nafa surfaces of the reactor. In test F, a substantial deposit of
polymer is foundn&xamme iTneckiohtl denasitaefpolymerts feund taobe presephonitbel ar on
the internghiepaayl s&wsé@sc%foihé heagedtd eash ik OBk FhRbvEd Ewes&s)@d@nt 20

In tests ‘E, F, G_and removal of the deposits’requires a |ong and
expensi ve WE"%H‘?%OEF%WEHH“SB%F‘hf-h%ﬁe%*?%'h is performed under a high

~pressygse (400 bas apsts! B, Teahd fH, aeddposit of pblienstie pOSolrR ahsmenmeﬁﬁaltat es
di smant | i n% *he copq_.enser cool er.
urfaces of the reactor.

In test F, a substantlal deposit of polymer is found on the mternal

3

surfaces of the reactor, in particular on the internal wall surface of the
'condensatnon chamnber of the cogler. ’ _ _

20 In tests E, F, G and H, removal of the dGPOSltS requxres a long and
expensive hydraulic cleaning operation’ whlch is performed under a high
pressure (400 bars). _

In test F, removal of the deposits also necessitates dxsmanthng the

condenser cooler.



16 CLAIMS 1. ‘A process for treating a polynerisation reactor, conprising
the steps of-.spraying an aqueous coating solution within said reactor, -and
alN-ér sprayi ng of the aqueous coating sol u4—1—61'=r—-'r‘n]'”e’c‘t’rn’g’éﬁagJ nsi.ng
steamw thin said reactor. 2. "A procdés ac n -whi ch
t ke -aqueous coating sol ution contains resi ﬂﬂm \“mm)r ne od. 3.
-.?.brocess according to claim2, in which th mcoating ution 10
ontains from1 to 10% and preferably from2 to 5% by weight of resin’
extracted from pi ne wood. 4. A praceagvaccording to claim2 or claim 3,
. in which.the amobunt of aqueous coating solution to be sprayed wi-thin the
reactor is such that the 15 resin extracted from pine wood represents
fromO0.2 tol2 g Aepsro[:EﬁRioron‘reahag ian;bﬁrynahsatibﬁaeecmeeanpﬁs'mgiuﬂrerseem or. 5.

A process according to clai ueous, coatin

“cont ai ns rmﬂffsPE%Y '?Qesq" aqﬂﬁo%s coapﬂg B&SE‘@ES@@'&%‘?' hFES DCI?agnr# qéfkgr
whi ch t he nsm‘ahngdof dbe naquecse | eeting Solotiohhinjestiny ahdr erediebsing osteam
nodi fied w Qydride, rosin nodified with fumaric acid, .

hydr ogenat e .rosr n, dismuted rosin and polynerised rosin. 25 7. A
process according to claim 5 or claim 6, in whi ch the aqueous coating

~sol ution cont ai ng JrEQéQs actc%réigg”t%naa%q %%Mh thOTYdedul coZtiRY s\'ﬁﬁltﬂﬁt of .

- nodi fied rosin. rocess according to any one of claims 5 to
7, in whi chc'{ﬂﬁé‘“aﬁﬁﬂﬁte"é‘facé%&ﬁﬁ PiRMWERE: sol ution to be sprayed within the
reactor is such that the nodified rosin represents fromO 2 to 29 per

[ ERR] of t arega of the internal surface f. the reacto

. process acco'rdr n'g Argcess\ReGREdigg to) PR 'f‘d” jch the Rﬂ‘r’et?HstcﬁﬁtIBBéPlér‘ttic’Sn of
‘sprayi{iy t heoragine fuemcb ol mmﬁsahdltpreferabtwffbrhmetbeﬁetw wesgletf beaksih by
.rreans of ete)lteéacscgdgpoe_nfp%é wooge type nozzl e connected to a feed circuit. 5

4, A process according to claim 2 or claim 3, in which the amount of
aqueous coating solution to be sprayed within the reactor is such that the
15 . resin extracted from pine’ wood represents from 0.2 to 2 g per m2 of the

) internal surface areas of said reactor.

5. A process according to claim 1, in which the aqueous ceating solution
contains modified resin. | ' ' '

20 _ _
6. A process according to claim 5, in which the modified rosin is
selected from the group formed by rosin modified with maleic anhydride,
rosin ‘modified with fumaric acid, hydrogenated rosin, dismuted rosin and

polymerised rosin.

-

25 . _ .
7. A process according to claim 5 or claim 6, in which the aqueous

coating solution contains from 1 to 10% and preferably from 2 to 5% by
weight of modified rosin.

30 8. A process according to-any one of claims 5 to 7, in which the amount
of aqueous coating solution to be sprayed within the reactor is such that the
modified rosin represents from 0.2 to 2 g per'm2 of the area of the internal

surfaces of the reactor.

LR



10. A process accor di ng tg cI aim 9 ‘in which the slupﬁ!@ ﬂﬂiqueous

coat'i ng ution to the nozzle is effected by 1““'” l ution
t hrough circuit by means of a punp7 10 ccording tou
claim n whi ch the supply of aqueous coat i ng solution to the nozzle is

- effected by propel ling said solution through said circuit by nmeans of a -
“p-r\opel | ant 9.| ui dAV\/prdHess Sadmdhgvvtd hanyespecdf thiinsel aquea;num odadh rtipe &

ol ution. s according.to c n i e

pr opel | ant ?ﬁ"ﬁ?ﬁo fas%rfg ﬁ%t%%’e?v ?h’re‘ggsr 6&’53 6"-31 Ft%lh H'MI rgg.cttop °r ogen
and st eam &ﬁ‘ected/bypmaesef aﬂ:deasilar@ tubl aone type mtfzzm aomet:Ietﬂ (§0 _’Bzf,eerin.

whi ch the o%&ﬁtl on of spraying the aqueous coating solution wthin the
react or effected at a pressure of from1l to 5 bars. 14. A process
accords'ng to any one of clainms | 'to 13, in. which the operation of
injecting sjgam A‘(’)"intdﬁlegs té&%ufcﬁﬁgt&rcxamer hh@hﬂﬂﬁrtﬁé'%PW o?pégd(édﬂ.@ the5

aqueous coat I ng ut'l on, formed at pressure of rom1l

bars. 15. cq@tmgcf@&tsoratq:yrwa@ﬂeds ahipcterk by Prepelling sqid; splytion thrayghch t he

anount of sgae@mrcgnruj,emggﬁgmgtwmpthe reactor, after spraying of the :
aqueous coating solution, represents from 15 to 35 g per [ERR] of the area 3
of 30 the internal- surfaces of the reactor. 16. A process for treating =

a ]pol Viger i SHLi gnArem’eed aceui‘xﬂh@rltol eldish & inewdictbahersipdhs ofi beaeoust h
t . :
eactor wheibatPeRtRILA M do e it Sfctellby pradefting sQTINTER hAVGR"

clainms 1 tosaiéceircuit by means of a propellant fluid which is inert w1th respect to the

ke

aqueous coating solution.

15 12. A procees according to claim 11, in which the propellant fluid is a gas

selecte'd from the group formed by air, nitrogen and steam.

13. A process eccording to ‘any- one of claims 1 to 12, in. which the
operatlon of spraying the aqueous coating solutton w1th1n the reactor is .
20 _effected at a pressure of from 1 to 5 bars. '

14, A process according to any one of claims 1 to 13, in which the
operation of injecting steam within the reactor, after the operation of
spraying the aqueous coating solution, is performed at a pressure of from 1

25 to'5 bars.

15. A process according to any one of claims 1 to. 14, in which the:
amount. of steam condensed . within the reactor, after spraying of the
aqueous coating solution, represents from-15 to 35 g per mz' of the area of- _ 4

T

30 the internal surfaces of the-reaetor.

16, A process for treating a polymerisation reaetor, substantially as

hereinbefore described with reference to the accompanying drawings.

- 35 17. A polymerisation reactor when it has been treated by the process

according to any one of claims 1 to 16.




