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LR "scb9 T durdarendeiusBalit Blahufacturing processes. “High

purity litharge, for example containing less than 0.01 % metallic lead, is

typically required.

Litharge of sufficiently high purity for use in the glass
industry has been manufactured by the Barton pot process for many
years. In this process, lead is molten and fed to the Barton pot where it
is agitated and contacted with air at a temperature up to 600°C. In the

Barton pot, the pool of molten lead is stirred by high speed blades. This

ocesses are

throws up droplets which are oxidized by the air, but the oxidation is '

incomplete. The solid powder product, containing from about 70 to 99 %

'PbO, is entrained in the air stream while the heavier lead dopiets .fall

back into the pool.

The Barton pot process is limited by the requirement for
multiple:steps, involving an expensive train of equipment, and also by
the fact that the maximum size of a Barton pot is limited, which
frequently . creates the need for a number of Barton pots to achieve a
desired production level. The Barton pot process and other prior art
processes are described in ,LEAD OXIDES - Chemistry - Technology -
Battery Manufacturing Uses - History, (1974), Independent Battery

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

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).



Manuf act ures Associ ation, Inc., Florida USA, at pages 2.1 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 2,235,4?; %%ﬁ41),
and Vehernkanp et at. 3,322,496 (1967). 12 APR 2005 WD 02142212'% APR 7005
PCT/ EPOL/ 13493 2 In describing a "fused litharge furnace”" with reference to
Hughes USV®ex4apr 975, 955 (1910) and Petraeus US pat ent P€OEPHGA493(1897) ,
which is said to be now nainly of hfstorical interest,, this book comments
that "A m xed bath of lead and litharge at about 1000C has 5 al npst
fantastic corrosive and erosive properties,, which has caused ngjor

probl ens. The book al so describes the "funme type process,,, which produced
a "snoke" from whi chiradpswibirct aoffufehdtipape ifotmacsi 2@twasferercovered in a

bagh . | P 5 d -1 S Pat ent
2?862?2?8 %§§§§55 H%tf’éﬁ gﬁ%’%%ﬁ?@ﬁ&%lg%@eas&? Oug g%%@% gb?t?zhg%%el e(raate inon
fluid ene(byom), IvhictBad daiflltai b emew gyainiyl ¢f histarigapintsiasy, is dwek i nl et
section angom%mer{;stggggt cA as9bd baat gf@;@%d %a@%ag%w@t EMOM%E' cal

upstack on one ahd a"vertic ownst ack e ot her side, the inlet
sect i onshawimgstl fantaside reoirakivaoand exyosivangopediase whisbuhae afusgdseous fluid
pressure and.. ed inlet, whereby the raw feed particles are

entrai ned gﬂadgr 8@%%\ ugally whirled around the mill by the pressure fluid.

The portion of the +l ebokhashelesathacent ,,Fd?ﬁétw?&aﬁ%ce@, Wehiknas the

upstack itself and the portion of the classificati on chanber adjacent the
upst ack foPm@ed 20-910ken BAT MEt oA™Y L R RATHS'SI FiZ@ar®dn secti on

i s preferabbspaenenald aghblisll aralgdt Daspatent e8511,00€8 exdraystn@utlet in
the center so that the i hter}rﬁo rticles on the inner periphery of the

cent ri fldgaapaidiedte PRGNALEW- ¢ $&¥1-cal path until exhausted through the
outlet.. Preferably, ﬂgézalce%% 3,648,936 relates to a constant acceleration fluid
energy mill. Said fiuid energy mill is comprising a lower inlet section and
‘an upper classification section connected by a vertical upstack on one
side and a vertical downstack on the other side, the inlet section having
15 tangential nozzles connected to a source of gaseous fluid pressure and a
raw feed in!et, whereby the raw feed particles are entrained and
centrifugally whirled around the mill by the pressure fiuid. The portion of
the inlet chamber adjacent the upstéck, as well as the upstack itself and
the portion of the classification chamber adjacent the upstack form part
20 of an antifriction curve. The classification section 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, nozzles
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.
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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 mlrriszfﬂ?r iqge
refining of litharge is inpossible. One of the inportant proble PR
technol ogy of refining litharge is the dosage of litharge to provide a
const ant wd @w24:1p a continuous reactor. 30 12 APR 2005 YOr@pd43as2 3

PCT/ EPO1/ 13493 Summary of the Invension The primary object of the present
invention is to provide a 5 process for the refining of |itharge. Another
object of the invention is to provide a | oopreactor. Qher objects and
advant ages of the present invention will becone apparent fromthe follow ng
description, taken in connection with the acconpanying draw ng, wherein,

by way of sll,,llﬁﬁglrya;,rgneqnqeﬁx@ﬁpl e, 10 an enbodi ment of the present
invention is disclosed. In a first enbodi nent the invention relates to a

process for the Co%brb!ﬂﬂ&yf@!ﬁjbﬂd o0cHef pRISEROVBARBH 65 kb thhaviee { yel | ow | ead
oxide) hereinafter defined as litharge, having a starting content of free

netal |i& Bregessoor dpsuelining 6F A6 30 % by vvel ght to litharge having a
resi dual 15 reduced content of free netall | ead. of | ess than 10 % by v
wei ght, preferabl yA™@ rt%&?ﬁ%&ﬁ‘”ﬁ%'wm ‘@fﬁ‘f"qena OPEIRA PN section 4
of a | oopreactor i roducin ed m of.said | ead ‘
cont ai ni ng | ead oxpéggaﬁ 5993%% gvarftﬁ%?do ﬁ?%pg%seﬂlgr'%\é ioganéctl on 4 of |
sai d | ooprigaoter apbett froen @ fiolibweihg stestiiginr taken trhemneationdth ng sai d

fir S_t gaset%lésacfc!)rl#p%nk/mgodr%a}irgg,rm%jegéfn(,)%y way of illustration and example,
10 an embodiment of the present invention is disclosed.

“In a first embodiment the invention relates to a process for
the continuous refining of ortho-rhombic litharge (yellow lead oxide)
hereinafter defined as litharge, having a starting content of free metallic
lead of about 1 to about 30 % by weight to litharge having a residual

15 reduced content of free metallic lead of less than 10 % by weight,
preferably less than about 1 % by weight in a reaction section 4 of a

loopreactor.1, by

introducing a fluidized mixture of said lead containing lead |
oxide and a gaseous fluid into said reaction 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,



section 4 via a by-pass section 3, said by-pass section 3 being |located in
the reaction section 4 of said | oopreactor 1 downstreamto said inlet
section 2, 25 mxing said fluidized mxture of the inlet section 1Z it fngg he
gaseous fluid of the by-pass section 3 in said reaction section 4 by
propelling the resultant m xture in a direction which is essentially

t angent i MO @E2H ke initial direction of said first flui BYYERP R ure,
thereby reacting the particles of t ead containing | ead oxide with said
gaseous 30 fluid, 12 APR 2005 WD 02/42212 PCT/ FP01/ 13493 4 passing said
resultant, still reacting m xture through a curved path 4a, 4b in said
reaction section 4, the curved path 4a, 4b being defined by a tractrix
antifriction curvat yassingeaald. $eslPaint, Noill r&dbihg, dJGturendoopghated herei n

by reference) thrqugh a,cl.assification 5 sectign whi.ch_.is, defined
partratty Boreiast P ar A SERYPr PR B QuBePtard  Roul t ant
still reacbeimg defited dybei hgpcthiviatéifidtiono chvatirer (sqeard.BclRes. domtaining a -
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reaction tenperattre wt sald reaction secti 0 provide the desired
reduced resbdisds comeming ¢f parllyl fddgcedabigher santerteefdnoxirdecteen passi ng
the outlet ik QBa P arSCRGHR i;sggt-a L dohtARhE" ihify) S8qdd: [mtla_g
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second gaseéousnt pUunen-veactad mefpbicteashwibint saith clastificafigaserticadnt i on section

4 at a location downstreamto said outlet section 6 to reaccelerate the
part i cl’@ vel oci ty adjusting the number of reaction cycles by adjusting the

particle velocity, reaction time and reaction temperature within said
reaction section 4 to provide the desired reduced residual content of

metallic lead of said lead oxide when passing the outlet section 6,

separating said lighter particles from the classification

15 section 5 via said outlet section 6 by introducing a second gaseous fiuid
via an injection section 7 into said reaction section 4 at a location
downstream to said outlet section 6 to reaccelerate the particle velocity

and to interfere with said introduced mixture of feedstock material and
first gaseous fluid being provided to said 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 mixture of lead containing lead oxide is conveyed in a
loopreactor 1 by oxidizing the free metallic lead to a desired reacted
amount. The litharge having the desired residual content of free metallic

25 lead and a brilliant and yellow color is passed through a reaction section

4, a classification section 5 to an outlet section 6.

A further embodiment of the present invention relates to a

loopreactor 1 comprising

a reaction section 4 being generally circular,



and to interfere with said introduced m xture of feedstock material and
first gaseous fluid being provided to said reaction section 4 by the inlet
20 section 2 and said gaseous fluid introduced by the by-pass sectiOaPR R05
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
oxi di zi ngygd haxfipee netallic lead to a desired reacted rpamment13498he | it harge
havi ng the desired residual contents of free netallic 25 | ead and a
brilliant and yellow color is passed through a reaction section 4, a
classification section 5 to an outlet section 6. A further enbodi nent of
the present invention relates to a |oopreactor 1 conprising a reaction
section 4 being generally.circu , . AP 5 4 POL/ 13493
5 10 at | east oneirﬁ%fe%%c?P%nh%&f8%%5?3?h%?gf?¥gb§%g%§%ﬁ§?$§§(inserting a
m xt ur e of ifseedsy @ackixtaterdf feedstdcla mpdsedusnd laugeasdons ofligdiidto sai@ct i on
section 4, _at Jgast gﬁgvby-pass section 3 for inserting gaseous fluid into

sai d react ir%ancmgecste’lcgn , said by-pass section 3 being |located downstream
to said inlet secti Rakf dhBepl.8acd is0BiSest FRNindertd g%§kjiﬁahion section
5 provided domnstregﬁltg séﬁg ?%?et Sseg?}on 2 Qn% séfg y-Sass section 3,

at | eastt offdooaeidetreamsion cacon bei Agidpaytrass sedtprcldasading claceied section

5, provi dego@ksérasmiearg%ﬁd éé:foée%wz% heladiRRCddBBnSeCtion 4 for  removing
particles fromthe centritugal path 4a, 4b of feedstock material being

propel l ed through sai didsepiRE®a¢LeEIch aNffodticl RRNNSBREM B 861 PetSeCtion 7
for introducing a second gaseous fluid into the reaction section 4

provi ded d&@FHQT e@Rftsgid Yy gpass section 3,

at least one outlet section 6, being part of said classification
10 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

15  outlet section 6.

Brief Descriptipn 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 invéntion

in particular by introducing a first fluidized mixture of Igad cdntaining-
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



15 outlet section 6. Brief Description of the Drawing Fig. 1 is a schematic
representation of the basic elenents of 20 the |oopreactor 1 according to
the present invention. Detailed Description of the Preferred Enbodi]mpﬁ?{m@s
referred to above a.serious problemin the technology of 25 refining o
litharge is to provide a constant flow of the high densit material in a
react or. WRPX42p20bl em i s overcone by the present i nventPFSé:Pmi”r‘?“gﬁarti cul ar
by introducing a first fluidized m Xture of |ead containi ng |ead oxide
(litharge) and a first gaseous fluid into a reaction section via an inlet
section 2. In order to avoid plugging in the reaction systema 30 further
streamof said first gaseous fluid is introduced into said reaction

section 4 VNEtyp. gREs BEIDrBAUENg wREr Wish 98as i g Rsseald!ty B3y | ocat ed
downst r eamihQasfy @r tdddentiantethesSystem2hel IBofabtioe ! @id fitdt rhiteef erred to
introduce said first gaseous fluid transversell%/mto the stream of the first

| L APR 200% fo@ysso¢k DBt BENEper 8 agys IS@raydtinEe asnsiuggl PAY oduci ng

said first gaseous féddstetiereatalalacyordadingl & Yonstanar@dhvy opkatdanggnti al to
the center of the Ioo_glregct or. 1 sa’hp first mxture of feedstock material
and gasecouL iy daterelBigac FmsS8'Scent ri fugal path 4a, 4b of feedstock

material. Accordingly, a.constant flow said. high densit) terial
litharge is possi bl eigy Biﬁ"gca)‘?‘a'ps?- 6§§%°%gj;tai 8ﬁ%3a‘a Eigy 3fls SE@ rﬁ% of said
first gasepgsodd dud isirtniduedddet baitiostsednd ot feedstook rheedist aoki mat eri al
and first seous fluid of _a_gen ly circul reactor at elevated
t enper at ur efgg‘i?;ygalsﬁ LrJSod#l]J'%ldngﬁ)fsgi gegéa%g ug'??wlﬁﬁjd%%rjg%?%sru%ga%ltevr%feft ureis to
noved in thempesgtior. By igtraduand iseid gireohs ifsikssemesdtdny madgenisi al to the
initial,gdi rrﬁS\Féao[% Ble Ldi2edd i'hs.-% d%rgéﬁcﬁad%?cﬂ it 4k g @n?ter%ﬁ'tﬁ%% to this
centrifugal acceleration of the [Ttharge material |'ower weight particles
and initial direction of the first introduced fluidized mixture. Due to this

centrifugal acceleration of the litharge material lower weight particles and

higher weight particles can be divided in a classification section 5.

The mixture of introduced feedstock material and first

15 gaseous fluid preferabfy should have an inlet temperature of a about 630
to about 670 °C. In the same way, within the reaction section 4, in
particular béfore entering the classification section 5 the temperature in

the loopreactor 1 should be kept at that temperature selected in the
range of 600 to about 630 °C. Accordingly, the remaining metallic fead

20  will be practically quantitatively oxidized to the desired litharge product
having a low content free metallic lead and a bright yellow color. The
present invention even allows the preparation of litharge having a
residual content of free me‘tailic 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 part‘l_ally reduced, higher content of non-reacted metallic lead and lighter
particles containing a ‘partiaHy reduced lower content 6f non-reacted

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



hi gher wei ght particles can be divided in a classification section S. The
m xture of introduced feedstock material and first 15 gaseous fluid
preferably should have an inlet tenperature of a about 630 to abq tfg7ﬁﬂ§;
In the same way, within the reaction section 4, in particular be 04
entering the classification section 5 the tenperature in the |oopreactor 1
shoul d beydkentiat that tenperature selected in the rargeEpd/1680 to about
630 C. Accordingly, the remaining netallic lead 20 will be practically
quantitatively oxidized to the desired litharge product having a | ow
content free netallic lead and a bright yellow color. The present

i nvention even allows the preparation of litharge having a residual
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has the neaniimgustfeattiorelratsi sterted dhehst @ptiiong nconbentoottomset &y | i ¢ | ead,

the content therepf has.not, been. ex i |y reduced. In order to
optim ze t RETPETY A ﬁg’]o%ar g@e%%sea%’c%jr%apﬁﬁ%&sg&ﬁ?eg‘ 5 present i nvention, the

process, | s ad st ed | A RY Bflorf Nealpacl cant 15180 did B aBogart ol es

have to undergo the circu rocess on
reactor 1 of the present invention is the injection of a second gaseous

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 fiuid via the inlet sectioh 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,A Ehe 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. | ' o '

30 For cost reasons said first gaseous .ﬂuid preferably Is an

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




several tinmes until the desired content of |lead is obtained. Once a
continuous reaction has started up, the reaction nmay be nonitored by
sanpling at a |location close to the outlet section 6. 10 A further
important feature of the process and the loop reactor 1 of the pridsgtit 2005
invention is the injection of a second gaseous fluid via a injection
section ¢ 0L the loopreactor 1 at a location downstgeappglsbhe outl et
section to reaccelerate the partigle velocity to interfere with said
introduced first mxture 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 punp

like a water-jet punp and _further divides heavier fromfiner articles.
Thus, in-aWEV%iEa “@ﬁﬁgﬁ¥ﬁ%ﬁW? g??“?%t$ﬂP?88ﬂ@eH’ﬁTQﬂ' éﬂo“bF@%sure of for
exanpl e abipgdcti® qFSith4ra® at d@empanatire ialbytraffe pSiabbG2630 28 abaat pa) as the
cond fluid. A di ngly, i nt ing.the f tock materi
and gaseout/i 1 Gi AeiYPTE T BF “HEProRe s otn A i er VSt b GRS adte 1 uid
provi ded teedibe I eaetios td thy vichendyf pas Sirstegadcons JuM tiftreduceel ipei ty of 5000
to 20000 ft/mn a C%”thugyﬁ;%ﬁﬂ%iZiQﬁ é@gcgjqpeggnmbesa%ain}ained. The
t enper at ur &Py €558 SRS FaSesGY's IMTPY et 0dGed s SBiet @At y shoul d be
wi t hi n t heratiarigedpfstabioube 68Rcted oy tizodinm@Tds@f tha tabgw édferimechenbodi ment ,
the weight. ratio.of -the . feedstock tecial, to fir epus fluid
introducedn%%sFﬁgo?éégF%gﬁ3Eg'g %3%H§§‘%H@t?%f%ég%éi?%%%:gyrg‘éélected in
t he range afowtlBoubbdut: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 firstrthageois theurduing w@itio, of theAPRNROGS WiO® 24D212

PCT/ EPQY/ 1349 3nix 8-k 6Lk dsBodi RREMLAnk AirdthGasd88E R bRIRRIAL kR I n order to
allow the 1njection of litharge at a tenperature in the range of about 630
to about inlet'section 2 and first gaseous fluid introduced by the by-pass section 3

relative to the volume of the second gaseous fluid introduced by the
injection section 7 is of some importance. Preferably, said volume ratio is
selected in the range of about 100 : about 0.1 to about 100 : about 10.

15 More preferably said volume ratio is selected in a range of
about 100 to about 2.

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 adjus'ted as being too short, the desired reduction in

20 content of free metallic iead 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 throughdut '
the time, the overall weight load of the reactor is adjusted to from about
25 25 to about 50 % by weight ba_sed 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 loopréactor 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.




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 5
t he by-pass section 3 is of sone inportance. Preferably, said volunme ratio
is adjusted to be selected by the dianeters of the tubes definind?tARR 2005
inlet section 2 and the by-pass section 3 in the range of about 10 : 1 to
about 3 : about 1. Furthernore, the volume ratio of the conbi ned vol une of

i 0 sai d MOXRHPE20f feedstock material and first gaseouSCFEYAA343? ovi ded by
the inlet section 2 and first gaseo%s fluid introduced by the by-pass
section 3 relative to the volume of the second gaseous fluid introduced by
the injection section 7 is of sone inportance. Preferably, said volune
ratiois selected in the range of about 100 about 0.1 to about 100: about
10. 15 More pref er allighosghdhicobppeatet pothes pgmketimcntionahasahgen of about

100 to abo -« Fi nal renai ni X | O I f tock materia
in the reg%F%PefFW?”%%VU%Eéﬁei%yTﬁgpg%hggﬁ%%'gﬁ%%?%f%tgégggéﬁ%g seconds.
| f the reseth omthémepuspasdf usaed daginbei rhendm! shrerttjortshe desinged reducti on

in 20 cont f free i wi L ' d e the
reaction ??%%esrétg{ﬁq ﬂgﬁée%ddéé&gtftn ’%htnaér}g}, O{Fﬁé%i gg)\é‘géﬁ?%é&eﬁi a worse
than opti ewrthprigdeof igeseews @uidsnusadddhe tfeedskddnwmmtedaisfednntd kiowv of t he
reaction t g t I ' ctor is
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particles utofteederttok thareslesl of iMtidencepefdbd roazienecihtiaeyo imfieghr densi ty
litharge, g figh.0ensec RAktbaLnttHe MR iHLaRNE0gn fhd pladtGayiing the
reaction section 4 of the loopreactor 1 via the outlet section 6, the

| i t har ge pilgaiietednssbeing yeriéedl Bus 8o thairckieyredopasiiamtlt By alédrperature in

order 49 aNoidiifed WithBelor-6AGH P Bnl Qi Udiied posfiohead oxide) at a
tenperature of about 450C. 1 Z APR 2005 ;

The inner surface of the reactor preferably is constructed of
" a material which can withstand the litharge material. In order to prevent
corrosion by litharge (although it is not in liquid state in the present
reactor 1), the interior hot surface of the loopreactor 1 is kept below the

15 melting point of the litharge (888°C).

The residual content of metallic lead in litﬁarge obtained by
the presen't 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.




WO 02142212 PCT/ EPO1F13493 9 Although this apparatus of the present

i nvention has been described primarily for the refining of litharge, it
may al so be used for such other purp®ses as drying, chenical reags ixPN9a05
coating, agglonerating or deaggl onerating, and many ot her functions,
depending 5 on the type of gaseous fluids used, the feedstock material fed
into the reactor, the velocities dHflMBessures of the gaseous fluid as
they pass into the reactor, the angles of incidence of the nozzles
relative to interior of the reactor, etc. It is to be further noted that
al t hough the rRlepeacter (Y comprigiggr at ed as being vertical, this being the

preferred posig jcaBiod dechBy (B!geReraliPciR@Iadt i | i zed in the horizontal or any
ot her desired position, The inner surface of the reactor preferably is

constructed ofétlepshapeiniehpeqiond®) feapssrntidyanaentially infredvginge gt erial . 1n

order to RkRYEBE fee8RBbEORERAaMNG 4 firBPgARolRHabReHiId ftd SaiddRlactioh | 1 quid state
in the present reactor 1), the interior hot surface of the | oopreactor 1

is kept BECHP e 15 nmelting point of the litharge (888C). The residual

content of metalddseoh&Bflphds ddctiorm(3) oraRderinteslsdtond ishBam it 8&atirdt AMRANt | ON can
be determ ned by dissolving the |ithar gepggr oduct at roomtenperature in an

aqueous SJB‘PlﬁalddﬁaBtfonaF@éE"?rbgﬁvcﬁadﬂ byspass, (3) GeiBg Rroyiregomnetied o i t har ge
i's produck infet Eé&tior(@Puct |itharge is 20 conpletely dissolved w thout

resi due, providing_ an '&Pti cal l%} clear solution, within sogme seconds. 10
CLAI M5 12 APR ¢jassification serlig &3dreyidgdijounsisamdp sgiddnilesectioni?) @B8et i on (4)
gener al | Ysafd byepdsdisecidn {3past one inlet section (2) for essentially
tangentially 1ntroducin m xture of feeds}oc,k material and a first

first
gaseous react ia}&asf 9'?%10‘?4?1? 8eé{9§&6% Bglpg par 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),

said injection section (7) being provided by inclined nozzles, connected to a

source of gaseous fluid under pressure, leading into said reaction section (4).

2. The loopreactor (1) according to claim 1, comprising of one injection section
(7).

3. The loopreactor (1) according to claim 1, comprising one inlet section (2).

4, The loopreactor (1)‘according to claim 1, comprising one by-pass section (3).
5. The Ioopreactor-(1) according to claim 1, wherein said by-pass section (3) is

provided to essentially radially inwardly or tangentially introducing said second

stream of said first gaseous fluid into said centrifugal path of feedstock material.




section (4), at |east one by-pass section (3) for inserting a second stream
of said first fluid into said reaction section (4), said by-pass section
(3) being provided downstreamto safltl inlet section (2), a classl%ARatilbn
section (5) provided downstreamto 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

react i ongsect irp& Idofleac®r (1)Q¥RYIAMG tBRfhrh @l Rkt diféhsibiishiduagl pat h
(4a, 4b) of ,fezgpstock_ terial b,elaa%) r0£el | ed t hrough said |oopreactor (1)
and at | 88N §fANdJaltby-BRsSIecHID @%s ited {aravide R s§finedi@tie fbithgas eous
fluid i nfiew of the firstasikiuRNofFesdsteuk rdbridl AW ififk? daSBMBFlUIBRBVIEE] fthe out | et
section &S%BosaléllBh%)ectl on section (7) being provided by inclined nozzles,

connect e ps€ e of gaseous fluid under pressure, |leading into said
reaction section (4). 2. The | oopreactor (1) according to claim1,

Lol a1, capRoerar s kB BeRpEinadE ety Whsrensad R SoReRAR o (1)
?ccor di ntgomprisasainmpbn ds_hdg@:ljbﬁie{ige_rﬂm@ ttaymsmwasgy wsmgmfbaid a)assiﬁ'x;ati&ltil_e (3) |
oopr eact or.. according to claim erein sai -pass section is
pr O\F/)i deds?%'oéi(%)eﬁﬁlcﬁl'?? bR (Rt HKIASQF*&? V[e&or Pgﬁﬁgﬂ?ﬁfqa@%‘ ﬁ?‘?ct'Bauci ng said

second @&)reamof said first gaseous fluid into said centrifugal path of
feedstock material. 11 1Z APR 2005 6. The | oopreactor (1) according to
claim1l1, wherein the dinension of said inlet section (2) and said by-pass
section B83) aPeocees faticentituouyp redinindef ithdrfel hawihgraadtatingfcotitbat offfleew of t he

Lot LA, Bk AL 8 35 B B BB e B Lo e
sai d out bettestex fieométsl)ic leadiwpless dmnaboopth%erydeeightuive readtered defined
commun cB AT HARE 7 hRIBbY “Sai 0"cl 2esi {1 cat 1o Section (5).
a first fluidized mixture of said lead containing lead oxide and a first gaseous
oxidizing fluid is introduced into said reaction section (4) of said loopreactor (1) via an
inlet section (2),
further said first fluid is introduced into said reaction section (4) via a by-pass
section (3), said by-pass section (3), dividing the reacting mixture within the
classification section (5) into heavier particles containing a partially reduced, higher
content of non-reacted metallic lead and lighter particles containing a partial reduced
lower content of non-reacted metallic lead,
adjusting the number of reaction cycles by adjusting the particle velocity,
reaction time and reaction temperature within said reaction (4) to provide the desired
reduced residual content of metallic lead of said lead oxide when passing the outlet
section (6),
separating said lighter particles from the classification section (5) via said
outlet section (6) by introducing a second gaseous oxidizing fluid via an injection

section (7) into said reaction section (4).

9. Process according to claim 8, 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. '




8. Process for continuous refining of litharge having a starting content of
free netallic |lead of about 1 to about 30 % by wei ght of Iitharge] 3p%?® a
residual reduced content of free netldllic |ead of |ess than about % §
weight in a reactor as defined in any one of clains 1 to 7, whereby a
first fluidized mxture of said | ead contain[nq | ead oxide and a first
gaseous 18xi diFZPeR§sAceRrdingdo ciatm §aubergby theqveaight datiaeidhe tedsteel i on (4) of
sai d | oopKAREGdI 86 thekkrst\gaBedtit fluidinBbdiRaltb Bie reddtion{detlidit@) Btrd hiet st fluid is
i ntroduced intQ said reaction section g4) via a by-pass Ssection (3), said
by- pass S$EEHAR) EFFlectidin disignanal aRoutd it RO Ie@PauLW t #havt Phe
classification section (5) into heavier particles containing a partially
reduced, higher content of non-reacted netallic |l ead and |lighter particles
Contai i g o BpreeaRoratineda Ao ROr SIER SRE Tt B IR HLaBIeEn REBANG o | cad.
adj usti ngakhe nunber of reaction cycles by adjusting the particle velocity,
reaction tinme and reaction tenperature within said reaction (4) to provide
the desired reduced residual content of netallic |ead of said | ead oxide
when passigng tHeceddtacedrding @6 tiali 8(WhereBLead aist Ngdsadiel | i ghter particles
fromthe classification section (5) via said outlet section (6) by
i ntroducing a second gaseous oxidizing fluid via an injection section (7)
into said reaction section (4). 9. Process according to claim8, whereby
said |lead oxide is introduced into the reactor via the inlet section (2)
having a starting content of nmetallic | ead exceeding about 10 % by wei ght.
12 10. Process according to claim8, whereby the weight ratio of the
f eedst oc material to the first _gaseous, fluid introduc to the reaction
sectton () by oesaubnade b A fBsrepLteatitie il 44 easptnpeel apout 1
abogt f 1 taad?lbmugsmmd igratdiduced tblthe F¥ptierssection (4)dit Adernperatre malacteg,her eby
sai irst uid is an en ¢ |ning gas. 12. Process according to
clai m 8, "Wh&apge gf;?tﬁ’uT‘ gﬁ& "‘fqﬂoﬂf)@}qa‘!sd?ai r. 13. Process according to claim 8,
whereby the m xture of said feedstock materi al

14. Process according to claim 8, whereby the mixture of said feedstock material

and said first fluid is introduced into the reaction section (4) having a velocity selected

in the range of about 5,000 ft/min to about 20,000 ft/min.

15. Process according to claim 8, whereby the volume ratio of said mixture of
said feedstock material and said first fluid provided by the inlet section (2) relative to
the volume of said first fluid introduced by the by-pass section (3) is selected in the
range of about 10 : about 1 to about 3: about 1.

16. Process according to claim 8, whereby the reaction temperature in the

reaction section is adjusted in the temperature range of about 600 to about 670 °C.

17. Process according to claim 8, whereby the volume ratio of the combined
volume of said mixture of said feedstock material and said first fluid provided by the
inlet section (2) and said first fluid introduced by the by-pass section (3) relative to
the fluid introduced by the by-pass section (3) relative to the volume of the second
fluid injected by the injection section (7) is selected in the range of about 100 : about
0.1 to about 100 : about 10.



and said first fluid is introduced to the reaction section (4) at a
tenperature selected in the range of about 630 to about 670 C. 14, Process
according to claim8, whereby the midBure of said feedstock materiZaVlPR a9
said first fluid is introduced into the reaction section (4) having a
velocity selected in the range of about 5,000 ft/mn to about 20,000
ft/mn. 15. Process according to claim38, whereby the volune ratio of said

m xture qf ‘F’(S%Jsg%eééreﬁ @aw «’é\hr\]/ége%ﬁn@' ?cgﬁdiﬁ}l?l 'éM ded by the

inlet section relativ sal rst | ntroduced by
t he by- p&ayspeyaire.dmrqdyyed W'tBéIVQ@F@dS@'?Pt?%@th?a@T@@ Qf)ﬁbalﬂi&ﬂoolfdmm bout 1 to
~about 3: aBQQtLgodohftlﬂaﬁn Process according to claim@8, whereby the reaction
tenperature int reaction section is adjusted in the tenperature range
of about 600 to about 670 C. 17. Process according to claim8, whereby the
vol ume ragi o ‘P"roée@@ a@.@dmhg%icla?ﬁ?hWﬁer%%ﬁ'@'rgad%ﬁttlmeeof@ﬁe feebstobigedst ock
material and said first rovid inlet section (2) and said
first fl maieqawitbimibeeasiordhds B?luﬁtﬁgén @@d@nmf(a@pwrbtod@hqwéms@c the fluid

i ntroduced by the by-pass section (3) relative to the volune of the second
fluid injected by the injection section (7) is selected in the range of
about 100 : about 0.1 to about 100: about 10. 12 APR 2005 13 12 APR 2005
18. Procegs aq:?@ééilsragcare.nglt@umnﬁis WAGESPHhe 8 SRR uBé&b%b%@du& at

anbi ent tenperature, introduced with a velocity selected in the range of
about 5, (adiagtedicahayt 23 krakous 58 3oby velHng, based oprtae selisl fapdwe@ ng to cl ai m
8, whereby,idg reaction tine of the feedstock material within the reactor
(1) is adjusted in the range of about 1 to about 5 sec. 20. Process
according to claim8, whereby the overall volune |oad of the reactor 1is
adjusted to about 25 to about 50 % by vol unme, based on the solid feedstock
mat eri al .




