;noe3eb | (6T@% 't W112/.12212 PCT/EPOL/ 13~93 1 Process and apparatus for
the continuous refining of litharge Background of the Invention 5 The
i nvent i orwoebt/ar2¢s generally to the manufacture of orthor h@ehiEPol/izdbharge -
{yellow | ead oxide) and in particularlto a process for the continuous
refining of lithar %H‘wammu‘ﬁwmrr eactor for the refining of Iitharge.
Litharge is an inp e of commerce, used on a 10 large scale in a
nunber of industrial maswbacturing processes. High purity litharge, for
exanpl e containing less than 0.01 % netallic lead, is typically required.
Li t harge of PHPEeEsand ppRagatus for fhegontinupysnafinjngsef lithakgey has been
manuf actured by the Barton pot process for many is years. In this process,

| ead i s noBaskgapuricaf thetInventionn pot where it is agitated and contacted
with air at a tenperature up to 600C. In the Barton pot, the pool of nolten
| ead issstirred by hiTgk iapeetdobireldess gdhérallyhooine thandfagled of ohile? are

oxi dized by the ajr, but the oxidatjon is, jnconplete. The solid powder

pr oduct , cé?ﬂ'agma‘h@ar%m's@%ﬁe@%%@e@@%'% %Uéaret'r‘i’t?éirﬁé%ﬁﬁ forethe air
stream whi L (e efing &R itRRLET nd 2 ! |RRFKadBE Fof N GRkinjN&iBar ton
pot process is limted by the requirenment for nmultiple steps, 1nvolving an
expensi ve tittwirgeof equi pnent, and al so by the fact that the maxi num size of
a Barton pot is limted, which 2s frequently creates the need for a nunber
of Barton pots to achitbeme islesi feopirand ustticle dfeveinmediae, Baseldoanpat
process and ot her gri or art ts)r ocesses arei descr.i bed in "LEAD OXI DES -

Cheni stty [PreBcHRIE oy BAURPS, RhnTANSHHR | Mpnudacturing oresgpses 1 diigh,

| ndependeng, Baf fig{atgMBmRsH acAMHES cHREAGHhELESD thdR®.01 E}o%keﬁiany%zﬁa% pages
21 to 25. 30 Referénce is nade to Barton's US Patents 988,963 (1911) and
1, 060, 153 {ypdcdly, rerppikecand Bart on USA Patent 633, 533 {1899), Myer
2,235,487 (1941), and Vehernkanp et al. 3,322,496 (1967}. WO U2/ 2212
PCT/ EPUL/ 13- 493 2 | nLitksxgd wifnguffictdntbedight parige four oseeh wheéhglagker ence
to Hughes ,U% Pat ent 975,955 (1 183 ang CF)’t:?‘tr eus US patent 592,594 ( 1897),
which is sRO4SHY Bas R Hap ‘Féc refi BY dec SRriom @PERMOCESF JOhdBRMNY onment s
that " f m yesksbabhhr®d pleadsanchd ist Manes ad Aow At ARDoS vihamRSk
fantastic corrosive and erosive properties” which has caused maj or

probl ens. TFhaditiek ang soasaded beish wie at putampsiasung opcos600Hhi &h theoduced a

"snmoke" fr i r C i L: i was _I vered.i.n a
baghouse. %&?ﬁﬁe@}’ %Egﬁg%ncif @Egg[fiqgi@%{ %ngf)% %’ﬁéﬁ %SEgsggvﬁﬂ@eﬁgT@gt ent

2, 065, 218 (HkB36) hp dUiSpRatisewhich, GASB,BXRhizact| Bt else tedr, abaprbé agtidages! ier at i on
fluid energy mll. id fluid ener mll is conprising a |lower inlet
section an CQWR&%‘&% ﬁg‘é‘iy ppPwser Bﬂg@é&tt FBRtABRALEP BB/ 0 P19 &P upst ack
on onexsi dep@NGs repdihbah SRME aGkaf WHIR aﬁm{ea%ngeieafdh%ogl@tgtfagect' on
having is tangential nozzles connected to a source of gaseous flui

pressure abeckaintawhead!i nl et, whereby the raw feed particles are entrai ned
and centrifugally whirled around the mll by the pressure fluid. The
portion of the inletToaadbddonauhtaperdesshie lipitedcky de wedliramenbefoupst ack

Lol an T RCELAn ST, S 258 e |0y AR Go i oogl o oot 2ok

pr ef er abl ytrgermgetal thyt CiHeC Uhakindld Rae afF hesaktoRN X [taushitout atichn the
center so that the lighter particles on the inner periphery of the

cent ri Fugalrepaenhar@epkasathrl negdaloned ininbeaoh Baiten rothdgseehieveraugh t he
ARt I . ) g .
outiet. Prelafabintodledg) a2 yel iRt Bdlisy ddt bha q%%aéﬁ{jibtﬁ‘%tr' ﬁHBaf"%_E' on to

project pressure'f s thereinto 1 n a’genéra ptica
However , iprogeesefare hdeduripeddensifAD dDXIDESar Ghetfistrdi ¥ §achnokdgpti on of

idflud N . th fini. f lith i S i i ble.
,Sal ul Baetr%gF\gyMg]nu#acftL?rrmg Ssése L qlllrs] or(\)/,, (:IL9746Y,g%néespelnrgg:%%sbatt%ry

Manufactures Association, Inc., Florida USA, at pages 21 to 25.

30  Reference is made to Barton’s US Patents 988,963 (1911) and 1,060,153
(1913), Pope and Barton USA Patent 633,533 (1899), Mayer 2,235,487
(1941), and Vehernkamp et al. 3,322,496 (1967).
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One of the inportant problens in the technology of refining litharge is '
the dosage of litharge to provide a constant flow in a continuous reactor.
~0 WO Me/022222 PCT/ EP01/ 13- 493 3 Summary of the | nventi eecT/EHoe/ 1908 mary
obj ect of the present invention is to2provide a s process for the refining
of litharge. Another object of the invention is to provide a | oopreactor.
O her objects and advantages of the present invention wll becone apparent
fromthe foll owi ng description, taken in connection with the acconpanying
drawi ng, wherein, by y, of illustration and exanple, to an enbodi nent of
the present inventi onf,\rl]ageﬁF@lB'lr‘Ss%dcquf?g'tgF"F%ec %’fﬁ?&@if niith feferaneges®i on
relates to i?jg)i[(}?l’ Y t orbhCced i t har ge
+(yel l ow | ea%%iﬁ?hi%?%g?{%?gge i ne g@fdl ?’Fﬂgregfg Bﬁaglg%&agg ésrg%ﬁi ng
content of (£B8&)muthach iig shishtp bf absvutmainty ofthdsiorigel Mtbyeskeithist book

l'i t harge hayi Ldual i.s c ontent.of fre tallic |ead of |ess
‘than 10 % %é%leg’ﬁ% ?ﬁ%t(rjé?erpg%ldyg%ﬁsgp{%gngagdﬁﬁaﬁg%ﬁgfgﬁﬁ?glﬁp%i a% eaction
sections4 eimast ofemitested adordosiley drd ra8uivien@raépdrtidisdi waRHTIRGsUE8 884 sai d

| ead containing | ead oxi de and a gaseous fluid into said reaction section 4
of said | o6PRAIEP!TOS1 via an inlet section 2, further introducing said
first gaseous fluid into said reaction section 4 via a by-pass section, 3,
sai d by-pass section Bedlaek Rlseatiescrives iber face dipeeptdaensd ohicai d

| oopr eact or, str id i t_s i 2 5 mxing said fluidized
mxtur o of PrRASCATER "EHIAG B Wl 2" BERABR B e R e e
section 3 irecowredr éacd iayiwect] (Catbdek PPOPRkénind, SHe i8Syl ban; dAxture in
a direction which is essentially tangential to the initial direction of

sai d filPst GATGRERS &P H?Wr%?%réé 38)dacting the particles of |ead
containing |l ead oxide with said gaseous 30 fluid, WO 02/-12212

PCT/ EPOL/ 13~93 passi P fatent 2 20 reletes to megenstagt acselaratiarhflaicgh a
curved pat n el - i sect | . e rved.path 4a, 4b being
def i ned bylggét ’éf‘:“?‘r”f %aiﬁtf@fdr ?@gf%ﬁméﬁﬁ’%té{’ﬁ{rbﬁdﬁg g 'Bgef‘.s jon and

3, 648, 936, annuppeoradssifidationi sediion ebrnected) by ha augticsl apassikfogasion s

section 5 whjch i,s defined, partiall y a.continuation of said tractrix
curvature, ° anf’easUFfté??ﬁ W'?Sitaa’eg\étti%%oﬁﬂeit%‘?% H Hyelpostirsy hening heavi er

particles eomgahtiiNGoRREbhRddYd 16 WEEEhce eo(i@rﬁlﬁatpir%tssu Nz hgact ed

metallic lead and lighter particles containing a partial reduced 1 owner
cont ent of rawnfeedcirdet, muthereby theadaw tfieed particles asss fentmbined seeti on 5,

|l o adj usti - af i by adj ust i cl
vel ooty Pttty Reungh ABRGH AR AHERE SRR REb IR . The Sotelant o6
section 4 tioe levicembw sitjatesdiHeedpsdi) asividinhs GRELRRta & itBBIFaIHd ¢ | ead

of said | egd oxide en passi.ng the outlet section 6, separating said
li ghter patt§ &oégo'f‘\rlg}rﬁhtehgaéﬂ“gg%ti'qq chembieriadisernt Hie gpstagksiara sart et

Sectiono6 by dmMbrOFHEIJH cBraeCtied cRasitieson | dtclion is preferably generally

circular and has at least one exhaust outlet in the center so that the

lighter particles on the inner periphery of the centrifugal path are rotated
in a helical path until exhausted through the outlet. Preferably, nozzies
are provided in the classification section to project pressure fluid

25  thereinto in a generally elliptical path.

However, in view of the high density of litharge the direct
. adaption of said fluid energy mill for the refining of litharge is impossible.
One of the important problems in the technology of refining litharge is

the dosage of litharge to provide a constant flow in a continuous reactor.



via an injection section 7 into said reaction section 4 at a |ocation
downstreamto said outlet section 6 to reaccelerate the particle velocity
and to i went/ere2with said introduced m xture of feedstockcrmrer/izabs and
first gaseous fluid being provided to3said reaction section 4 by the inlet .
20 section 2 and said gaseous fluid introduced by the by-pass section 3.
The core of the invention is to be seen in particular in that a fluidized
m xture of |ead containing | ead oxide is conveyed in a | oopreactor 1 by
oxidizing the free netallic lead to a desired reacted anount. The |itharge
havi ng the_desired resjduyal content of free netallic 2s |ead and a
brilliant §H5“9@rlyoweﬁbﬁ ventlaBsed through a reaction section 4, a
‘classification section 5 to an outlet section 6. A further enbodi nent of
the present inventiofheepdmasy tabject! dofhreepoasent incempon $§ hg provigkRchi on
section 4 hej I circul.ar WO 02/.12212 PCT/ EP(I 1/13. 193 at

‘| east 05ne Pﬁ%sgggﬁ%#%ﬂlﬁgr&é‘g&mﬁ‘aI ly tangentially inserting a m xture
of feedstock materi aIA and a lgj.aseotja1 fluid . into said reaction section 4,

at |east one by- pass”88E1§0APIECE 8F (NS EWRPFIRY ig4Q dbpwdelaiaprsereios. sai d
reaction section 4, ghd bg-_ ass section 3 being |ocated downstreamto said
inlet section 2 in tRENFeEPIGEH Eced ANtageq of| hesprasent ilvyeniéw ivih 5
provi ded dexnshe s By i id hy- : ion 3, at
| east one outl et %;}:lgg:r?gﬁﬁ*gfﬁln E@+ ﬁ‘é"o;’@ﬁ %?Cﬁgﬁgﬁ’cﬁggi' i%oz?l}%lseg'ﬂggg&lttﬁon 5,
provi ded ather aecampenyiper drsiveing, wheseing byeaay iobnllsstedtian ahdf examprpvi ng

particles cent rd fugal th 4a,.4b . of feedstock material being

pr opel }‘(gd %rﬁ](r%%%cﬂaqg}ﬂeﬁ'}g ‘f%"—@ﬁ?%@égﬁ‘i'weaﬂa”é% disgsedone i nj ection section 7
for introducing a se@ond ,r%gseous fluid into the reaction section 4 provided
downstream to said i GufEereRedimntéhegpyventior gelates tom Broaese for awi ng

Fig. 1is ﬁé%ﬁﬂﬁﬂhbﬁsrﬁ‘é?frﬁﬁﬁgéfatoirfm-ﬂhrﬁ@ﬁ pﬂ%r&e&ﬁﬁ%ﬁe%@g%ﬁp%yfon of

| oopreactor 1 according tot present 1 nvention:
t he Pref erheigirafbedie®ned asslithefes, rieying aattaviéna ceatérausft freebmeraliia t he

t echnol ogy fini foLi e is.t rovi de a constant flow of the
hi gh densiltegarr(gftsgir’)?% r1i Ecgaa%toé'gc%d;r% hi' '%&oﬁ? @ﬁi“’i"ﬂgeo'(}%‘f'egn% ByIdURE present
i nventison riedupedt contdenat oY fiad maetaiontearl fofrieks fiHanditped, nhyt wegye! | ead
cont ai ni ng@; I eﬁ? ?xi de (litharge) and a first gaseous fluid into a
reaction SEERGRIY lessakham ahousek%dby aveight by dereadicay sectipn Wgofry i n t he
reaction yshiBcRor 17Byfurther streamof said first gaseous fluid is

i ntroduced into saié reaction section 4 via by-pass section 3, wherein said

by- pass section is I; |Ebtn‘?|%‘ xr pd first inlet system2 1In
particular, it is pr@?er r egfho\gn;ﬁl?l'tdfz%glu@&tg% @ffﬁ@t'eﬁ%scé’é‘ﬁg'%m%il%iad
transver sebyde @nche gaseeamfhifid it $aid 3kaction section 4 of said loopreactor

20 1 via an inlet section 2,

further introducing said first gaseous fluid into said reaction
section 4 via a by-pass section 3, said by-pass section 3 being located in

the reaction section 4 of said loopreactor 1 downstream to said inlet
section 2,

25 mixing said fluidized mixture of the inlet section 2 with the
gaseous fluid of the by-pass section 3 in said reaction section 4 by

, propelling the resultant mixture in a direction which is essentially
tangential to the initial direction of said first fluidized mixture, thereby

. reacting the particles of lead containing lead oxide with said gaseous
30 fluid,



WO 112/2212 PCT/EPI'11/13-193 G m xture. Thus, by introducing said first
gaseous fluid essentially radially inwardly or tangential to the center of
the | oop™me@o/#221d said first mxture of feedstock nateri alPCAEPOYEBRDUS
fluid is brought into a centrifugal p&th 4a, 4b of feedstock material.
Accordingly, a constant flow of said high s density material litharge is
possi bl e. By said by-pass section 3 a partial streamof said first gaseous
fluid is introduced into said stream of feedstock material and first
gaseous fluid of a generally circular |oopreactor at elevated tenperature.
By i ntroduci ng said dg®@ssbus $aidi desantestiilt aieackingt mristure ttbrougredain t he
reactor in i o) WChL LS i.a . gential to the initjal
*direction Oc%r? (ﬁe%ﬁtbs?a’;l\%%)r Q‘dh(g:'eo??ﬁ?ogi %% 'C}nrf%t’ ﬁt?]ee. éﬂl\}eedt éaﬁ%ﬁsa' 45

centri f ugalbeing edefired dy of traetrix thafdeiomtcrvalurkoysse Weisghbatanbi cl es
and hi gher ﬁwgi gtbt articles can be divided in a classification section 5,
*The m xt ur &' BFCi MG ool REEAsPBIEIN N dRfRIeNsRY Wrpdeh i3 gaswfication ui d
pref eral y ssbagh ds hanrhams | difffed PEARGIIRL BYC a0k RRM N &3040 g%?%x 670 C.
In the same way, within the reaction section 4, in partlchar efore

ent eri ng t KENeAtase; saidatassitase stilloreastingembéupe baing divided lietol begvieact or 1

shoul d be . 1. rature selected in the range of 600 to about
630 C. Acc@%ﬁ%‘%'g%y%&ﬁ%'e”t'ﬁgpn%i@?rﬁ@ﬁ}’mﬁe&f*?@ PRET 600FaN %@“BP&@%CE%‘? ly
quantitati vedtallaxieid ethd tighte @esiides cbhtélﬁfrﬁgeapF‘éédﬂéﬂ RAMLESY dohvel
content free netallic lead and a bright yellow color. The present invention

even al | owSONH RIRI-aepeiedomnetaitin igagewibin seidclpssifieation sestient, of free
metallic lead in the region of ppm Thus, by passing the |oopreactor 1 for
severallftines the comddustinariheentetheteef rerdion cackes by #djestingteid i c | ead

only. The ¢ L Lon dan.. l.assification process i
particul ar (bggﬁagebgg}sc!:tyf brze%%ggﬂatlg?ﬁ\%%c# E§F§t'§§,t%f’?'}?w% "l"'gﬁ'@t isafé]secti on
4, the curveactimt lsedtiondd teiprgvidef tmedidsired tacaniad Xedauall thetdr@Nof
curvature divi ﬂlwglg the reacte garti cles into heavier particles containing
a 30 parti &% aded say E%?O et when gestaa-theRutat sastign 6.c | ead and
lighter particles containing a partially reduced Power content of

non-react ed metal | i c SEBACRLNG hfaids dighte raticlesatfrom stbet i dasdficatiapher

cont ent, . of ; 1 --4%@5],{2 13~ a aificlead in a
sense c}f() tﬁg&g?%g\éﬁa %aﬁée% |on5€@$§g¢mﬁﬁ$®g¥né %agéfoglc[ﬁ%@%oqsofly@
starting coit emt infectiehakktidonh eAadints heaid orgaetibnt becwed Hast rotokerih
exceptional ly reduced. In,order to optinize the refining process according
Co the o pRREREPR dh s Ok 15tueBet Tatatrdleral the Bt tmiaciohe. | ead
cont ai ni ngahttteargerfess Wwith &kid W@ ol QcdNAfKE Rt HE FEddEHLIRMPEESHPNne or
several tines until the desired content of lead is obtained. Once a

cont i nuous fiFgagasestishiidids baingeraMided fie seicheeaeipimegctien rfbbyt teethély

sanpl i atedi ' il . i 6. 10 A further
port an Peair 2 P el G A8 NhAS e BT thahEpate sfetdtl oy esent
invention is the inj i 0 second gaseous fluid via a, injection
section 7 into the | gﬁ%rcgoggt%frt%f nyentie &Safcf gﬁ S&S\ﬂn’é‘t?%&'ﬂ"{a& '{“ ab&t | et
section 6 Foidizatceligiaee ofheeqtnr tdrbRing! RS Yoxigei 1 esdiRfs W tif $ai d
introduced first mxture of feedstock material and first |Is gaseous fluid
bei ng proviod’@(ﬁe?gofh%%kﬁ'@'rzmﬂ Bhe tihee ime@llicdead da 2 desirecheepgtagass

section 3. juht] T ' ' § cak; ' unp |ike
2 vat or - of ot THEANBIEREUIET IR BRERY ERaRRoRell A e lrdlan il i
a typi éal leasoandenbrillignt ars! yellowdobedswassetithhopgte sswraetioh $etioexanpl e

about 80 psi ( ' to out 90 psi (62 20 106 pa) as the second
gaseous flai g.¢ %5@%@%?}'{8?%‘3“%@&%%?8%%&% 'anhé' feedst ock material and
*gaseous fluid via the jnlet section 2 and the first gaseous fluid provided
to the reactor 1 by ?h%é"b“ye-rpﬁ @@PFPBHPghWWﬁs%nR/Q]V@&tW tlalsmoe o 20000
ft/mn a cpopresxeds 10@@rﬁini5n@ reaction can be maintained. The tenperature
*of said second gaseous fluid’introduced 2s preferably should be within the
range of about 630 Cyta8H8HisePriBn % bdiAgddNerh odi ment, the weight
ratio of the feedstock materi al Itrc]) f?r’s?aggas?eo sE?Pﬂl;ggl’bi ntroduced to the
reaction section by the inlet section 2 is selected in the range of about Z
about 1 to about 1 : about 3.



For cost reasons said first gaseous fluid preferably is an oxygen

contai ning gas. Most preferably said first gaseous fluid is air, Vi O

112/ . 122wo0oPa¥2HP(1 | /13.193 8 which is preheated to thePdagiPoed3493
tenperature in order to allow the inj&ction of litharge at a tenperature in
t he range of about 630 to about 670 C. The volune ratio of said first
gaseous fluid provided by the inlet section 2 relative to the volune of the
first gaseous fluid introduced by s the by-pass section 3 is of sone

i mportance. Preferably, said volune ratio is adjusted to be selected by the
di aneters of the tubest dedsthiang tinketi ﬁ¢%@10nse%tfoam ezsemmlaitmdabgepaaﬁy sectl on

3inther b t ut 1. Furthernpre,
'vol une rat ﬁﬁggﬁ‘tﬂ%g %g)tz uﬂ’%e%f Fe o%ﬁ(gﬁowatgng rﬁ’ﬁaﬁﬁgufﬁf %'Qe'&?osakd
mat eri al anéattiostsegéspeys fluid provided by the inlet section 2 and first

gaseous fluid introduced by the by-pass section 3 relative to the vol une of

*the second gaseous flat tedsht 5susedady sb&for ¥ $@ﬁ l.@ébr%i%@t Fﬁﬁ‘egué $i @ some
i nportance. Preferably, said volunme ratio is selected he range of about

100 : aboutintp 1sai@ HeRsttoM oBECtioabdut said. byspadsr ég@tl@ﬁer%mwngalataw:ﬂ une
ratio is selgeiad.1n @ §a6fggﬁle?f e?‘@&lﬂtz in et rQF&PQH gtl? Figal ly, the

remai ni ng reaction tine ck materla réatﬁtor 1 is adjusted

in the range of about eco e reaction ti

adj ust ed as being tod éhaég fact‘%g'ﬁg %Eeciliorne prr%@gpl ‘gﬂwpﬁtrﬁan'b&?ltsé‘ﬁ”ﬁ?tfree
metal |ic | eadtiohld anatsahe bgcpasvesttions,case the reaction tine is adjusted
as being to long, the disadvantage is a worse than opti mum production rate.

In order to allow a canghanbnklAMelsethgn VGG%W\Q?BaFﬂqBngllaoHésélh@atﬁéﬂe t he
overal | weight load of the reactor is adjusted from about 2s z5 to about

50 % bylOweisgitiopaseBraidedhatsibie unr@amartﬂh@sy of fadddenotian mectonad folhus,

Ceacted, Al pabeRRFORLIS RBLET AR e A TRRatk fostetel T2 e

out |l et secthemmg Gropélted tHridaghesan dshitbadtas 1tande cool ed down quickly ~o to
anbi ent tenperature in order to avoid a further reaction to mnium(red

lead oxide} at a tenpgrrid¢teodd iARRUbN48&%on 7 for introducing a second
gaseous fluid into the reaction section 4 provided downstream to said

15 outlet section 6.

Brief Description of the Drawing -

Fig. 1 is a schematic representation of the basic elements of

20  the loopreactor 1 according to the present invention.

Detailed Description of the Preferred Embodiments

As referred to above a serious problem in the technology of

25 refining of litharge is to provide a constant flow of the high density
material in a reactor. This problem is overcome by the present invention

in particular by introducing a first fluidized mixture of lead containing
lead oxide (litharge) and a first gaseous fluid into a reaction section via

an inlet section 2. In order to avoid plugging in the reaction system a

30  further stream of said first gaseous fluid is introduced into said reaction
section 4 via by-pass section 3, wherein said by-pass section is located
downstream to said first inlet system 2. In particular, it is preferred to

introduce said first gaseous fluid transversely to the stream of the first



WO 02D2212 PCT/EPO1/13-t93 9 Although this apparatus of the present

i nvention has been described primarily for the refining of litharge, it may
al so be we@d2@222 such ot her purposes as drying, chem cal PEIFEPVONSIII
coating, agglonerating or deaggl onera¢i ng, and nmany ot her functions,
depending s on the type of gaseous fluids used, the feedstock material fed
into the reactor, the velocities and pressures of the gaseous fluid as they
pass into the reactor, the angles of incidence of the nozzles relative to

eactor 1 ITPFTe aveny Satpalhsladf Sy oIR8 gR Eoehafunreral "

posi tion, iihwaeylyadrstanigenbiel bb ithé zedtdroftthe Iboprazersal sard st wiiare desi red
‘position. i nner surface of the reactor preferably is constructed of a

T
mat eri al \/\lrﬂr}gfﬁe S0l PREEAH PRhaFeRdmalyd isdiropolF _inq%na SEaETIfugs! prEvent
corrosion by, | it har @Rdead dhRiaRkI, A&Oﬁ‘@ih?ilaﬂl b1 Qfista it ﬁt)?l !ofs‘ SEDZP hp%‘,gsent

‘reactor 1), the interior hot surface of oopr eact or ept Dbel ow t he
i s mel tisng qssisiy roaterfd lithatge $epdB88€) . The residual content of netallic

lead in litharge obtained by the present invention can be determ ned by

di ssol ving the |itharke gaiodogipast semivnt Spepattisie streadm @OYeRUSIrsP! ution
of acetic acid. Ar}

appropriate high quality of litharge is produced if the
product | i t4R5EgHS o'sc@ﬁfﬂcii{C@By%ﬁPs‘%aé‘F \Fégewm%{ﬁeqsgg%lf@?t%radwrm ng an
optical ly qlreargseddils GuidWdrhian RFPaiBeCca =4221
PCT/ EPQL! 13- 40) T 0 har e O i rsd ey an 1¢ Rifar lo¥¥fRattbr 12€ dievated

refining oftemnaiaiye. wintgodugnarsdichgasenteftuidfther rasultenal hixtureds of

about to . % wmel ah Q lithar.age havj.n resi dual reduced
cont enéI1 Oof rﬁ?\Z%clj r’{i? g?/lrjlgédfozealﬁfe%%’?'feecé@nt%é’gﬁdgoﬁﬁse%a&{E?n%ri‘%ﬁ?tq g
reaction senitiabndifebtionf o treopfireBcneodited MyidiZdr ediveirg BUbi tstyrid ui di zed
m xture of said | ead containi ngrl ead oxide and a first gaseous fluid into
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section (4) via a S section y-pass section 13) being

| ocated in the reacti i ). - 0f I Q eactor, (1) downstreamto
said inlet section (2?‘, ﬁﬁg&mh%néés‘gﬁadﬁgé(gt%efeﬁgf% e(HaYﬁ(rJg‘uFB\é}nahr?% sai d
first gasegaseblsildid prefarablyedolidhagseehi ipret(témparapiepst biansut 830

resul tant m xt u%ﬁ i ? ao(gi rection which is essentially tangential to the
initial di f8ct?YHF BfOsatdIPi P8 SPMA ddedWHNI Ghe, radctiPBbSestRIL (4, nig t he
particl es ¢fztieadr GeRrdral ki j i Ld fd o ﬂﬁ%} | wid, 20
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by a tractr.li ifLd ¢tLi u tor e, t classification section (5)
which is der%'ﬁ%égg)tfp%drq ?élﬁb%yé%@c%tqcﬁgéﬁﬁgﬂ’gtpes%ﬁnala'{'rl"éﬂ:tr??g?”tﬁjf ure,
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residual content of free metallic lead in the region of ppm. Thus, by

passing the loopreactor 1 for several times the content can be reduced to

25 traces of free metallic lead only.

The classification section 5 and the classification process in
particular can be described by a curved path 4a, 4b in the reaction
section 4, the curved path 4a, 4b being defined by a tractrix antifriction
curvature dividing the reacted particles into heavier particles containing a

30  partially reduced, higher content of non-reacted metallic lead and lighter
particles containing a partially reduced lower content of non-reacted

metallic lead within said classification section 5. Higher content of non-



particle velocity, reaction tine and reaction tenperature within said 30
reaction section (4) to provide the desired reduced residual content of
metal | i c weay42Mi2 sai d | ead oxi de when passing the outl et PETIHEPON1IIS), WO
112/-12212 PCT/EPO1 / 13-493 11 separating said lighter particles fromthe
classification section (5) via said outlet section (6) by introducing a
second gaseous fluid via an injection section (7) into said reaction
section (4) at a location dowstreamto said outlet section (6) to

reaccel erate_the parti,cle 5 velocity and tgo interfere with said introduced
first and sreeé‘SEecF prﬂ“ﬁ%"lldﬁ% 'SPd}/é%déltB%’ks%&feﬁ?eal Presant i p¥ENgasehas i d

being providedning, Selat FeeilioRo SR iseart(l) Bhrddte o'anr%taﬁi‘éCFé)a%“ yr and
ssaid first gaseous fluid introduced by thé by-pass section (3). 'to 2.
Process accdrdengthaseel Apsnot beeeretsepsanally eediiaexi de is introduced into
the reactor via the inlet section (2) having a starting content of netallic
| ead exceedi ng about In0orddsytavsipgimize XhePrefrdss mocesdiangotding ltai thel,

wher eby .t h i s rati f the feedst Rttt
o SNl TRl S e

sel ect ed i reantiginirangehanrgeaberticles hawdd@s tuntiek§o aROWHircl|ar SRRELs dnedor Process
according to claim1l, wherebhy said first 20 gaseous fluid is an oxygen

! I eny ( .
cont ai ni ng SGY§TAIstine B e gtafited cen@nii o leavhdsebytained. fOmat agyaseous

fluid is aidynriddols BLPEESS j | gl reby the m xture of
sai d feedst ggkl mgttgriea?ﬁgﬁdqa}glg%r?%@g*pt’35%&?1?5%?)“%% §QiWPP§8D%C£cPVi nto the
reacti on seempling &) adocatidrenipeeadbuhe aelet¢ctedon 6.t he range of about 630 to
about 670 C. WO 02/.12212 12 PCT/EPI11/13~93 7. Process according to

claim Lo whereby the Anifytthice Bhpsdhet freadse oSk ti@tfiolcats anfl $ALd|ddpr st
gaseous fluid is jintroduced into the reaction section (4) having a velocity
sel ect ed | AEERE T RGNS PEASSHE IBVEUHOT 19 five IRiecHBBLR! 205B00df gsdaus

fluid via a injection section 7 into the loopreactor 1 at a location.
downstream to the outlet section 6 to reaccelerate the particle velocity to
interfere with said introduced first mixture of feedstock material and first
15 gaseous fluid being provided to the reactor 1 by the inlet section 2 and
the by-pass_ section 3. This injection section 7 practically acts as a kind of
pump like a water-jet pump and further divides heavier from finer
particles. Thus, in a typical embodiment, air is introduced with high
pressure of for example about 80 psi (55 x 10° pa) to about 90 psi (62 x
20 10° pa) as the second gaseous fluid. Accordingly, when introducing the
feedstock material and gaseous fluid via the inlet section 2 and the first
gaseous fluid provided to the reactor 1 by the by-pass section 3 with a
velocity of 5000 to 20000 ft/min a continuous oxidizing reaction can be
maintained. The temperature of said second gaseous fluid introduced
25 preferably should be within the range of about 630 °C to about 670 °C.

In a preferred embodiment, the weight ratio of the
feedstock material to first gaseous fluid introduced to the reaction
section by the inlet section 2 is selected in the range of about 1 : about 1
to about 1 : about 3.

30 For cost reasons said first gaseous fluid preferably is an

oxygen containing gas. Most preferably said first gaseous fluid is air,



8. Process according to claim1, whereby the volume ratio of said mxture
of said feedstock material and said first gaseous fluid provided by the
inlet se¥@on+422) relative to the volune of said first s gayarasifbui d

i ntroduced by the by-pass section (3)8is selected in the io range of about
10 : about 1 to about 3 : about 1. 9. Process according to claim1, whereby
the reaction tenperature in the reaction section is adjusted in the
tenperature range of about 600 to about 670 C. is 10. Process according to

claim1l1, whereby the volune ratio of the conbined volunme of said m xture of
sai d f eedstBEkN gt Bréhsated dosdhe desikad damwenatureuind oprevitaedlloy the inl et

section (2)ni jedifi S id: Qﬁ? by - section
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sel ect edl i thé hey-pasgaeetiopbdut &t QM ﬁrﬂwﬁbﬁah@_eﬁb‘?é‘fer@b@@osgi&/%[]m WO
(12/ 2212 PCT/EPO/13-t93 13 12. Process according to claim1, ereby the

reaction tia®o éf adisted babecralesaddy the diarmeters B the fgbes defipirigsthed] ust ed
in th t : P di t | aim 1,
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about 50 Y%mbypuv 8l uatoqutbhsed on the solid feedstock material. 14. A
| oopreactor (1) conprising a reaction section (4) being generally circular,

at | east one inlet seqgtihermo?e, tiae \efe@Rt Fald YBrteIEH b dy violidedyei ng a
first mxture of feedstock material and a first gaseous reactive fluid into

sai d ré%ct FBlY BeEIe R fagdstaek rpateriabpadyirshagsecus filshp(®)ided by teerti ng a

second is j 1! I i hd d iLd.reaction

section (4@&53?%&{)@??5?3#,gsggéﬁ%gﬁﬁgyﬁ%éﬁga%ér/%dvfjgghgodfvihgﬁgg%’?%%sai d

inl et sectieatiye)to helwdsine obtthenssewtd gaséd)s fhuodiideddieedsbyegm t o sai d
at | east one outl et

inlet sectjan (2) and said hy- L 3).,
Caction (o) SeEuThoERer 0f e TmBerenen: PeAeedly. s S G at e

i nner peri phlekdedPin 8/l . i) S Is ] i - es from
the centrifugal pe?th (4a,g%g§ ol?mi‘lteg(yjést?gﬁﬁlg)gtie?%aglrb%bﬁg;irgggbreg%gk ﬁgd t hr ough

said | gopreact or (1) yehd el S8R saREVLAHECTHAY IR, ah ks oduci ng

a second 25 gaseous fluird into the reaction Section Vi ownstream
to sai d ougbetit $6@itp@bous)2. 15. The | aopreactor (1) according to claim 14,
conprising of one injection section (7).

Finally, the remaining reaction time of feedstock material in

the reactor 1 is adjusted in the range of about 1 to about 5 seconds. If
the reaction time is adjusted as being too short, the desired reduction in
20 content of free metallic lead will not be achieved. In case the reaction
time is adjusted as being to long, the disadvantage is a worse than

optimum production rate.

In order to allow a constant flow of the reaction throughout

the time, the overall weight load of the reactor is adjusted to from about

25 25 to about 50 % by weight based on the solid particles of feedstock

material. Thus, based on the heavy, high density litharge, a high dense
particle stream is reacted.

After leaving the reaction section 4 of the loopreactor 1 via
the outlet section 6, the litharge product has to be cooled down quickly
30 to ambient temperature in order to avoid a further reaction to minium

(red lead oxide) at a temperature of about 450°C.
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11, Z"10%& ()- ! @ Z"109& repidual content of metallic lead in litharge obtained by

the present invention can be determined by dissolving the litharge
product at room temperature in an 'aqueous solution of acetic acid. An
appropriate high quality of litharge is produced if the product litharge is
20 completely dissolved without residue, providing an optically clear

solution, within some seconds.



| SF"10%&' ()- ?N O P Q R 0 }oP! Y3+&10%&M 10%&' ()- 10mm 10mm 10m m
| F=10%m m & ()-!Y3+&10%& ()-M " Y3+&10%&' ()-M y 8zX6P!:
@ 10%&' ()wels@1dok' ()-- yZ"10% PCT/EP01/13493
& ()-11yZ"109%& ()-! H3l &10%& ()-!d &108&' ()-8ez[ PE:! 10 10
10, 810%&' ()-! Y1@10%&' ()-! YI@10%&' ()- @ 10%& ()--!; @ 10%& ()--78a?PE: !
10! @"10%&' ()- Y109%&' ()-
| Phl &10%&' ()-1 @ 10%&' () - LI 109& () - &M 109%& () - 4a?PE: !
oR" R - /R’ | " /R’ - /R’ -
10! 698 10/%Qat8f§%lg@‘e9is:" 10%&' ()- F 10%& ()-Z

1. Process for the continuous refining of litharge having

a starting content of free metallic lead of about 1 to about 30 % by

5 weight to litharge having a residual reduced content of free metallic lead
of less than about 10 % by weight in a reaction section (4) of a

loopreactor (1), by

introducing a first fluidized mixture of said lead containing
lead oxide and a first gaseous fluid into said reaction section (4) of said

10 loopreactor (1) via an inlet section (2),

further introducing said first gaseous fluid into said reaction
section (4) via a by-pass section (3), said by-pass section (3) being
located in the reaction section (4) of said loopreactor (1) downstream to

said inlet section (2),

15 mixing said first fluidized mixtures with said first gaseous
fluid in said reaction section (4) by propelling the resultant mixture in a
direction which is essentially tangential to the initial direction of said first
fluidized mixture, thereby reacting the particles of lead containing lead

oxide with said first gaseous fluid,

20 passing said resultant, still reacting mixture through a
curved path (4a,4b) in said reaction (4) section, the curved path (4a,4b)
being defined by a tractrix antifriction curvature through a classification
section (5) which is defined partially by a continuation of said tractrix
curvature, said resultant still reacting mixture being divided into heavier

25 particles containing a partially reduced, higher content of non-reacted
metallic lead and lighter particles containing a partially reduced lower

content of non-reacted metallic lead within said classification section (5),

adjusting the number of reaction cycles by adjusting the
particle velocity, reaction time and reaction temperature within said
30 reaction section (4) to provide the desired reduced residual content of

metallic lead of said lead oxide when passing the outlet section (5),
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12%&;{%9{ @vgoy@@g‘é%mpt%nlgectlon ()7 into said reactlon sectlon (4) at a

location downstream to said outlet section (6) to reaccelerate the particle
5 velocity and to interfere with said introduced first and second mixture of
feedstock material and first gaseous fluid being provided to said reaction
section (4) by the inlet section (2) and said first gaseous fluid introduced

by the by-pass section (3).

10 2. Process according to claim 1, whereby said lead oxide
Is introduced into the reactor via the inlet section (2) having a starting

content of metallic lead exceeding about 10 % by weight.

3. Process according to claim 1, whereby the weight

15 ratio of the feedstock material to the first gaseous fluid introduced to the

reaction section (4) by the inlet section (2) is selected in the range of
about 1 : about 1 to about 1 : about 3.

4. Process according to claim 1, whereby said first

20  gaseous fluid is an oxygen containing gas.

5. Process according to claim 1 whereby said first

gaseous fluid is air.

25 6. Process according to claim 1, whereby the mixture of
said feedstock material and said first gaseous fluid is introduced into the
reaction section (4) at a temperature selected in the range of about 630
to about 670 °C.
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reaction section (4) having a velocity selected in the range of about
5,000 ft/min to about 20,000 ft/min.

8. Process according to claim 1, whereby the volume
ratio of said mixture of said feedstock material and said first gaseous
fluid provided by the inlet section (2) relative to the volume of said first
gaseous fluid introduced by the by-pass section (3) is selected in the

10  range of about 10 : about 1 to about 3 : about 1.

9. Process according to claim 1, whereby the reaction
temperature in the reaction section is adjusted in the temperature range
of about 600 to about 670 °C.

15

10.  Process according to claim 1, whereby the volume
ratio of the combined volume of said mixture of said feedstock material
and said first gaseous fluid provided by the inlet section (2) and said first
gaseous fluid ‘introduced by the by-pass section (3) relative to the

20 volume of the second gaseous fluid injected by the injection section (7)
is selected in the range of about 100 : about 0,1 to about 100 : about
10.

11.  Process according to claim 1, whereby second
25 gaseous fluid is air at ambient temperature, introduced with a velocity
selected in the range of about 5,000 ft/min to about 6,000 ft/min.
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range of about 1 to about 5 sec.

13. Process according to claim 1, whereby the overall
volume load of the reactor is adjusted to about 25 to about 50 % by

volume, based on the solid feedstock material.

14.  Aloopreactor (1) comprising
a reaction section (4) being generally circular,

at least one inlet section (2) for essentially tangentially
introducing a first mixture of feedstock material and a first gaseous

reactive fluid into said reaction section (4),

at least one by-pass section (3) for inserting a second
stream of said first gaseous reactive fluid into said reaction section (4),
said by-pass section (3) being provided downstream to said inlet section

(2),

a classification section (5) provided downstream to said inlet

section (2) and said by-pass section (3),

at least one outlet section (6), being part of said
classification section (5), provided at the inner periphery of said reaction
section (4) for removing particles from the centrifugal path (4a,4b) of

feedstock material being propelled through said loopreactor (1) and

at least one injection section (7) for introducing a second
gaseous fluid into the reaction section (4) provided downstream to said

outlet section (5).

15.  The loopreactor (1) according to claim 14, comprising

of one injection section (7).

10 10
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one inlet section (2).

10 18.  The loopreactor (1) according to claim 14, comprising

one by-pass section (3).

19. The loopreactor (1) according to claim 14, wherein
said by-pass section (3) is provided to essentially radially inwardly or
15 tangentially introducing said second stream of said first gaseous fluid into

said centrifugal path of feedstock material.

20.  The loopreactor (1) according to claim 14, wherein

the dimension of said inlet section (2) and said by-pass section (3) are

20 selected to provide a defined ratio of the flow of the first mixture of
feedstock material and first gaseous fluid provided to the reaction section

(4).

21.  The loopreactor (1) according to claim 14, wherein
25 said outlet section (6) comprises an open ended tube extending
transversely through said classification section (5), which is in

communication with the interior of said classification section (5).



