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[57] ABSTRACT 

A method of dehalogenating a particulate composition 
in a calciner having a heating zone and a cooling zone 
is presented in which a dehalogenating atmosphere 
?ows through the calciner, including a constricted 
zone in the calciner, countercurrent to the movement 
of the composition through the calciner. The con 
stricted zone is formed by positioning a baf?e means 
in the calciner and the baf?e means in one embodi 
ment is preferably positioned in the cooling zone of 
the calciner with a face of the baf?e means being lo 
cated near, and preferably approximately at, the junc 
tion of the heating zone with the cooling zone. The 
?ow of the dehalogenating atmosphere through the 
constricted zone substantially minimizes diffusion into 
the cooling zone of the gaseous impurities removed 
from the particulate compounds in the heating zone. 
Various embodiments of a baf?e means and mounting 
means for positioning the baf?e means in a culciner 
are also presented. ' 

13 Claims, 6 Drawing Figures 
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CALCINER WITH BAFFLE MEANS 

BACKGROUND OF THE INVENTION 

This invention relates to an improved method of 
‘dehalogenating particulate ceramic powders, and in 
particular relates to an improved method of de?uori 
nating compositions comprising uranium compounds in 
a manner substantially insuring absence of recombined 
?uoride ions with the compositions. Still further this in 
vention relates to an improvement in the form of a baf 
?e means forming a constricted gas ?ow zone in a ro 
tary calciner having a heating zone and cooling zone. 
The constricted zone has a high ?ow velocity ofa de?u 
orinating atmosphere therethrough serving to prevent 
back diffusion to the cooling zone of the calciner of 
gaseous impurities removed from the treated composi 
tions in the heating zone of the calciner. This prevents 
recombination of gaseous impurties with the treated 
compositions in the cooling zone. 
Uranium oxides have varous utilities in the nuclear 

industry. One of the very important utilities of uranium 
oxides. especially uranium dioxide, is in nuclear power 
plants as a fuel in the generation of electrical power. 
Since it is necessary to enrich uranium with the 

U-235 isotope for proper operation of the nuclear fuel 
in the nuclear power plant. this enrichment step is con 
veniently accomplished with the uranium in the form of 
uranium hexa?uoride. But this compound must then be 
converted to a solid form such as oxide for convenience 
of introduction to the nuclear reactor. 
Uranium dioxide is typically produced form a hydrol 

ysis-precipitation-reduction reaction which starts with 
uranium hexa?uoride, and the uranium dioxide can be 
employed alone or in mixture with other ceramic addi 
tives such as gadolinium oxide, plutonium oxide, silicon 
dioxide and titanium dioxide as a fuel for neclear reac 
tors. 

in greater detail, one representative method of pre 
paring uranium dioxide from uranium hexa?uoride has 
uranium hexafluoride reacted with water to hydrolyze 
the fluoride and form a water solution of uranium oxy' 
?uoride and an acid. This water solution is reacted with 
ammonia to yield a precipitate of ammonium diuranate 
in a slurry. The ammonium diuranate slurry is con‘ 
verted to a dry particulate form of uranium dioxide by 
heating in wet hydrogen which achieves partial de?uo 
rination and reduction of the ammonium diuranate to 
uranium dioxide. 
Other methods of converting uranium hexa?uoride 

to uranium dioxide produce a uranium dioxide having 
varying amounts of ?uoride impurities, typically impu 
rity contents of about 3 percent to about 5 percent flu 
oride. Since the uranium dioxide is in a particulate 
form it is conveniently charged to a rotary calciner 
which has in sequence a feeding (or preheating) zone, 
an elevatd temperature or heating zone and a cooling 
zone from the uranium dioxide inlet end to the uranium 
dioxide outlet end of the calciner. The calciner uses 
gravity for working the particulate uranium dioxide 
from the inlet end to the outlet end. Typically a gaseous 
atmosphere is passed in the opposite direction to the 
movement of the uranium dioxide in the calciner. The 
gaseous atmosphere typically achieves de?uorination 
of the uranium dioxide while controlling the ?nal oxy 
gen-to-metal ratio of uranium dioxide. The gaseous at 
mosphere can have various compositions, such as wet 
hydrogen. dry hydrogen, a mixture comprising carbon 
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2 
dioxide and carbon monoxide, etc. One improved at 
mosphere used for this treatment of uranium dioxide is 
a mixture comprising hydrogen and carbon dioxide as 
disclosed in US. patent application Ser. No. 62.308. 
now abandoned, entitled “Ceramic Defluorination and 
Reduction Process.” The foregoing application was 
?led Aug. 10, 1970 in the name of Y. Nivas and as 
signed to the same assignee as the presennt application. 

In the operation of a rotary calciner, ittis preferred to 
pass the gaseous atmosphere countercurrent to the di 
rection of ?ow of the particulate composition being 
treated in the calciner. In this manner the incoming at 
mosphere is initially in contact with the particulate 
composition having the lowest ?uoride content and as 
the gas composition passes toward the gas outlet of the 
rotary calciner, it gains in impurity content removed 
from the particulate composition. In this manner the 
incoming atmosphere is‘in contact with-the lowest im 
purity composition near the treated composition outlet 
of the calciner and there results a minimum impurity 
content in the particulate composition as it is removed 
from the treated composition outlet of the calciner. 
However in spite of the desirable performance of this 

process. it has been determined that impurities re 
moved from the particulate composition and carried in 
the gaseous atmosphere can back diffuse in the calciner 
(i.e., go against the direction of flow of the gaseous at 
mosphere through the calciner) so that the impurities 
come in contact with the treated particulate composi 
tion in the cooling zone of the calciner. This produces 
a problem since the impurities recombine with the par 
ticulate composition which lowers the efficiency of the 
de?uorination process. 

SUMMARY OF THE INVENTION 

A method of dehalogenating a particulate composi 
tion in a calciner having a feeding zone, a heating zone 
and a cooling zone has the steps of passing the compo 
sition through the calciner, countercurrently passing a 
controlled gas atmosphere through the calciner and 
constricting the passage of the controlled atmosphere 
to form a zone of greater gas velocity than elsewhere 
in the calciner. Preferably the zone of greater gas 
velocty is in the cooling zone at a location near or adja 
cent to the heating zone ofthe calciner so that the back 
diffusion of gaseous impurities from the heating zone to 
the cooling zone of the calciner is substantially elimi 
nated. 
This invention also presents an improvement of pro 

viding a zone of greater gas velocity in a calciner com 
prising locating a baf?e means in the calciner chamber, 
and preferably locating the baf?e means in the cooling 
zone with one face of the baf?e means being located at 
approximately the junction of the heating and cooling 
zones. 

Accordingly it is an object of this invention to pro 
vide a method for dehalogenating particulate composi 
tions and minimizing subsequent contact of the particu 
late composition with the gaseous impurities removed 
from the particulate composition giving a lower impu 
rity content for the treated particulate composition. 
Another object of this invention is to provide a baf?e 

means positioned in the calciner in a manner not im 
peding the ?ow of particulate compositions through the 
calciner but substantially preventing the back diffusion 
of gaseous impurities and preventing recombination of 
the impurities with the treated composition. 
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Still another object of this invention is to provide 
scoops on the baf?e means enabling rapid passage of 
particulate compositions through the baffle means. 
Other objects and advantages of this invention will be 

apparent to a person skilled in the art from a reading 
of the following specification and the appended claims 
along with reference to the attached drawings de 
scribed immediately hereinafter. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 presents a cross sectional view of a rotary cal 
ciner incorporating a baf?e means as disclosed in this 
invention; 
FIG. 2 presents a sectional end view of the rotary cal 

ciner of FIG. 1 looking along the line 2—2 of FIG. 1. 
FIGS. 3-5 show isometric views of different embodi 

ments of the baf?e means with portions being cut away 
to more clearly illustrate each baf?e means. 
FIG. 6 shows a cross sectional schematic view ofa ro 

tary calciner with a temperature pro?le of the calciner 
for an experiment run as described in Example 1. 

DETAILED DESCRIPTION OF THE INVENTION 

This invention involves an improved method of 
dehalogenating a particulate composition in a calciner 
having a feeding zone, a heating zone, and a cooling 
zone involving the steps of feeding the composition to 
the calciner, passing the composition through the heat 
ing and cooling zones of the calciner, countercurrently 
passing an atmosphere of controlled composition 
through the calciner and constricting the passage of the 
controlled atmosphere to form a zone of greater gas ve 
locity than elsewhere in the calciner. This is done pref 
erably in the cooling zone at a location adjacent the 
heating zone of the calciner so that back diffusion of 
gaseous impurities from the heating zone to the cooling 
zone of the calciner is substantially eliminated. The 
composition can be dry, particulate composition such 
as uranium dioxide or a wet slurry such as thick slurry 
ammonium diuranate. 

In a preferred application. this invention presents a 
method of de?uorinating a particulate composition 
comprising uranium compounds in a calciner having a 
feeding zone. a heating zone and a cooling zone involv‘ 
ing the steps offeeding the composition to the calciner, 
passing the composition through the heating zone and 
the cooling zone of the calciner, countercurrently pass 
ing an atmosphere of controlled composition through 
the calciner and constricting the passage of the con 
trolled atmosphere to form a zone of greater gas veloc 
ity than elsewhere in the calciner. This again is done 
preferably in the cooling zone at a location adjacent the 
heating zone of the calciner so that back diffusion of 
gaseous impurities from the heating zone to the cooling 
zone of the calciner is substantially eliminated. 

In greater detail, a preferred application of this in 
vention involves a method of de?uorinating a particu 
late composition comprising uranium compounds hav 
ing a fluoride impurity of the order of about I to about 
5 weight percent or more in a calciner having a con 
trolled defluorinating atmosphere maintained in the 
calciner. The compositions comprising uranium com 
pounds capable of being treated in the process of this 
invention include uranium fluorides, uranium oxy?uo 
rides, alkaline diuranates such as ammonium diuranate, 
uranium oxides such as uranium dioxide, uranium tri 
oxide, uranium tritaoctoxide (U308), uranium sesqui~ 
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4 
oxide, uranium pentoxide, uranium tetroxide, and mix 
tures of the foregoing. This invention is also applicable 
for compositions containing compounds of uranium 
such as uranium oxides with one or moreceramic addi 
tives such as plutonium dioxide, silicon dioxide, tita 
nium dioxide, aluminum oxide (AI2O3), gadolinium 
oxide and mixtures thereof. The compositions can in 
clude metallic ?uoride impurities such as calcium fluo~ 
ride, magnesium ?uoride, sodium fluoride, etc. 
The defluorinating atmosphere is maintained in the 

calciner for chemically combining with the ?uoride 
ions in the uranium compounds and can be comprised 
of hydrogen, wet hydrogen, dissociated ammonia, wet 
dissociated ammonia, a mixture of carbon dioxide and 
carbon monoxide, a mixture of carbon dioxide and hy 
drogen and mixtures of the foregoing. A different at 
mosphere can be maintained in the heating zone than 
in the cooling zone, and the foregoing compositions of 
the defluorinating atmosphere would be maintained in 
the heating zone while the cooling zone could have an 
atmosphere generally non-reactive with the composi 
tion or an atmosphere preserving the oxygen-to-metal 
ratio at a selected value. Representative atmospheres 
for use in the cooling zone include inert gases (argon). 
dry hydrogen, wet hydrogen, dry carbon dioxide, wet 
carbon dioxide, dry carbon monoxide, wet carbon 
monoxide and mixtures of hydrogen and carbon diox 
ide. 
The particulate composition is fed to the calciner 

chamber such as by a rotating auger and the composi 
tion is moved through the calciner at the rate of about 
5 to about 20 feet per hour. A representative method 
uses means for rotating the calciner which is in an in 
clined position with the inlet end at a higher elevation 
than the outlet end or having a rotating reel move the 
composition through an inclined calciner. 
The heating zone of the calciner is heated, such as by 

use of a gas fed burner, or a series of such burners, to 
a temperature in the range of about 400° to about 
800°C, the selected temperature generally depending 
on the composition of the defluorinating atmosphere. 
The de?uorinating atmosphere is passed countercur 
rent to the direction of movement of the composition 
in the calciner and at a flow rate of about 0.5 to about 
10 feet per second through the calciner with the vol 
ume of atmosphere introduced to the calciner depend 
ing on the volume de?ned by the housing of the cal 
ciner. In the calciner, preferably in the cooling zone ad 
jacent to the heating zone of the calciner, the gas ?ow 
is constricted to form a region of greater gas velocity 
than occurs in the remainder of the calciner and this 
substantilly eliminates any back diffusion of gaseous 
impurities from the heating zone to the cooling zone of 
the calciner. As the composition passes through the 
calciner, it is first preheated in the feeding zone, then 
heated to an elevated temperature in the heating zone 
and finally cooled sufficiently in the cooling zone for 
discharge to the atmosphere without danger of reaction 
of the composition with the atmpsphere. 
This invention includes an improvement in a calciner 

comprising positioning a baf?e means in a calciner 
chamber with one embodiment being the arrangement 
shown in FIG. 1 which will now be described in detail. 
The number 10 generally designates a calciner with 
feeding zone, a heating zone and a cooling zone as 
shown in FIG. 1 with a cross sectional view being 
shown in FIG. 2. The calciner has a feeding means for 
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introducing a particulate composition 17 such as a par 
ticulate uranium containing composition. One example 
of the feeding means is a feed pipe 11 which feeds the 
particulate composition to rotating auger 12 in auger 
housing 13 sealed in chamber lid 14. Where a thick 
ened slurry is to be introduced into calciner housing 16, 
an arrangement as set forth in US. Pat. No. 3,579,311 
can be employed. Chamber housing 16 de?nes cham 
ber 15 which receives the particulate composition 17 
as it falls from the auger 12. Chamber housing 16 has 
an outlet 9 for the exit of the controlled atmosphere in 
the calciner and a heating jacket 18 housing heating 
means such as gas ?red heating elements 44 supplied 
by gas line 45. The heating jacket 18 surrounds cham 
ber housing 16, has exhaust 43 and generally defines 
the heating zone as shown in FIG. 1. A series of ?ights 
19 are held together by ?ight ring 20 and particulate 
dam 21 which dam is connected to chamber housing 
16, and the ?ights 19 are provided for stirring the com 
position 17 enabling excellent gas-solids contact in 
chamber 15 and expediting treatment of composition 
17. Dam 21 is in the form of a ring abutting chamber 
housing 16 and dam 21 serves to temporarily restrain 
composition 17 in chamber 15 so that it is subjected to 
a longer treatment in the heating zone. While FIG. 1 
shows a calciner incorporating a dam, the dam is not 
required and can be omitted in wllircahmevent ?ights 19 
are connected to housing 16 directly. As shown in FIG. 
1, ?ights l9. flight ring 20 and dam 21 form an integral 
connected to housing 16 by dam 21 and this unit ro 
tates as housing 16 is rotated by drive means 24 and 24’ 
at each end of the housing 16. This serves to circulate 
composition 17 to enable gas-solids contact and further 
accelerate the treatment of composition 17. Baf?e 
means 22 is connected to dam 21 by a series of rods 46 
so that the baf?e means 22 rotates with the housing 16 
in a direction of the arrow 48, and the preferred config 
urations a baf?e means 22 will be described in greater 
detail when discussing FIGS. 3-5 below. Baf?e means 
22 serves to restrict the passage of the gaseous atmo 
sphere in the portion of chamber 15 in which the baf?e 
means is located to zone 23. The controlled atmo 
sphere is introduced through inlet 47 and the particu 
late composition 17 is removed through outlet 25. 
Chamber outlet 25 and chamber lid 28 are stationary 
and are connected to chamber housing 16 by an air 
tight seal 48. 

Referring now to FIG. 3 there is shown an isometric 
view of one preferred form of the baf?e means 22 with 
a portion of the baf?e means 22 cut away to more 
clearly illustrate this embodiment and the connection 
of the baf?e means 22 to dam 21 by rods 46. The baf?e 
means 22 has a cylindrical shell 26 connected to an end 
plate or face 27 such as by welding which end plate is 
suitable for connection to the dam 21 in calciner 10 by 
rods 46. The baf?e means is similar to a cylindrical can 
with one end open, but a closed cylindrical can (or can 
with an end plate 27 at each end) can also be used. 
when the baf?e means is positioned in the calciner the 
orientation of the open end is not critical but as shown 
in FIG. 1 the open end is toward the outlet 25. The fact 
that end plate 27 is a solid surface forces the controlled 
atmosphere being introduced into chamber 15 to ?ow 
around baf?e means 22 in order to move toward outlet 
9 as illustrated by the arrows in chamber 15. 
Another embodiment of the baffle means is pres 

ented in FIG. 4 in an isometric view and the baf?e is 
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6 
generally designated by number 29. The baf?e means 
29 has a cylindrical shell 30 forming one open end and 
connected to an end plate (or face) 31 to form one 
closed end which has opening 32 and scoops 33. Open 
ing 32 is generally circular and the controlled atmo 
sphere of the calciner will ?ow through this opening 32, 
and opening 34 in scoops 33 and between baf?e means 
29 and the housing 16 of the calciner. The scoops 33 
have one side protruding away from plate 31 at the 
opening 34. The scoops 33 on the baf?e means 29 pick 
up or scoop up the particulate composition so that 
some of the composition passes inside the baf?e means 
29 in addition to ?owing in the opening between the 
baf?e means 29 and the housing 16 of the calciner so 
that some of the composition passes on its way through 
the baf?e means to reach the outlet 25. Cylindrical 
shell 30 has slots 36 for receiving ?ights 19 which will 
support baf?e means 29 in the calciner. 

In a discussion of greater detail of the operation of 
this baf?e means 29, the scoops 33 pick up some of the 
powder so that it passes through the baf?e. As the baf 
fle rotates with the ?ight assembly and calciner hous 
ing, the particulate composition is removed from the 
bed by the scoops. As the rotation continues, the pow 
der slides through the baf?e to the open end 30 of the 
baf?e. Further the openings 34 formed by the scoops, 
along with opening 32 in the end plate 31, permit the 
passage of the controlled atmosphere therethrough. 
Slots 36 are spaced about baf?e means 29 and are of 
a size to receive the ?ights 19 of the calciner so the 
?ights carry the baf?e means as the ?ights revolve. 

Still another embodiment of the baf?e means is pres 
ented in FIG. 5 in which 37 designates the baf?e means 
of generally cylindrical shape for cylindrical wall 38 
with a non-cylindrical ?attened portion 39. This can be 
easily constructed by cutting away a portion of a cylin 
der and welding a ?at plate 39 to the remaining portion 
of the cylindrical wall 38. An opening 41 in end plate 
(or face) 40 is provided for rod 42 (the full length of 
which is not shown in FIG. 5) which is adapted to fit 
into the corresponding opening in chamber lid 28 of 
calciner 10 in FIG. 1. When this embodiment is assem 
bled in the calciner, rod 42 is fastened or welded to 
chamber lid 28, and the baf?e means 37 is stationary 
in calciner 10 since chamber lid 28 is stationary. There 
would be no connection between the baf?e means and 
the dam or ?ight assembly in the calciner. The orienta 
tion of the ?at portion 39 is not critical but is preferably 
mounted so that it is directly above the moving bed of 
the particulate composition 17 enabling easy passage of 
the composition 17 between the baf?e means 37 and 
the calciner housing 16. In this position the controlled 
atmosphere in the calciner passes through chamber 15 
?owing through the opening between the baf?e means 
37 and the chamber housing 16. This creates a region 
of high ?ow velocity around the baf?e means 37 which 
substantially minimizes any tendency of the gaseous 
impurities in the controlled atmosphere in the region of 
the ?ights 19 from back diffusing toward the outlet 25. 
This substantially eliminates any subsequent recombi 
nation of the removed impurities with the treated com 
position in the cooling zone. 
The dimensions of the baf?e means are designed to 

provide a high ?ow velocity region of sufficient extent 
to substantially minimize the back diffusion of gaseous 
impurities extracted from the particulate composition 
in the heating zone of the calciner. The length of the 
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baf?e is determined by the length of the high ?ow ve_ 
locity region selected for minimizing back diffusion of 
the impurities and has a size in the range of about one 
fourth the diameter of the baf?e means up to the diam 
eter of the baf?e means (or greater) when the chamber 
of the calciner is cylindrical in shape (e.g., when the di 
ameter of the baf?e means is 6 inches its length could 
vary from about l-l/2 to 6 inches or greater). The di 
ameter of the baf?e is determined by the velocity de 
sired for the controlled atmosphere as it passes be 
tween the baf?e and the calciner housing and preferaly 
the diameter is about 0.75 to about 0.95, preferably 
about 0.8 to about 0.9, of the diameter of the calciner. 
In practice it is desirable to achieve a volume between 
the baf?e and the housing of the caldiner in which a 
flow rate of the controlled atmosphere of at least about 
2 feet per second can be easily achieved. When scoops 
are used on the baf?e, preferably 3 scoops are em 
ployed. The dimensions of the open end of the scoop 
will be described in terms of the axial dimension 
(length) and radial dimension (width) for a rectangular 
opening. The axial dimension of the scoop is deter 
mined by the average linear velocity of the particulate 
composition as it moves through the calciner chamber 
and the rate of rotation of the slight assembly and is 
preferably about 1 inch to about l-l/2 inches. The ra 
dial dimension of the scoop is determined by the depth 
of the bed of the particulate composition in the vicinity 
of the baf?e and is preferably about 1-1/2 inches to 
about 2 inches. 
Any material not reactive with the impurities con 

tained in the particulate composition or the particulate 
composition can be used for constructing the baf?e and 
representative materials include Monel, Inconel, Has 
talloy, and nickel. 
The method of this invention and the baf?e means 

for use in a calciner have been described in general and 
for a particularly preferred application for treating ura 
nium compounds with a controlled atmosphere for re 
moval of impurities such as ?uorides therefrom. How 
ever it will be readily apparent to a person having ordi 
nary skill in the art that other particulate materials con 
taining impurities can also be treated for removal of im 
purities with improved results through the use of the 
method and baf?e means mounted in a calciner as pres 
ented in this invention. Among other particulate mate 
rials capable of such treatment are titanium dioxide, 
zirconium dioxide, plutonium dioxide, gadolinium 
oxide and hafnium oxide. 
The invention is further described by the following 

examples of which Example 1 is offered to be illustra 
tive of the prior art practice and Example 2 is offered 
to be illustrative of this invention and does not serve to 
limit the invention in any manner. 

EXAMPLE 1 

The calciner shown in schematic simpli?ed form in 
FIG. 6 (with numbers corresponding to FIG. 1) is used 
without a baf?e for de?uorinating a particulate compo 
sition rich in uranium dioxide having an average parti 
cle size of 800 microns, a ?uoride ion content of 
30,000 to 50,000 parts per million and an oxygen-to 
metal ratio of 2.7. The calciner is fed with a screw 
auger 12 which is one inch in diameter, and the cal 
ciner has a chamber 15 which has an inside diameter 
of 6-V2 inches and a length of 78 inches from the outlet 
of the auger to outlet 25 (not shown in FIG. 6). The 
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8 
chamber wall (housing) 16 is made of Inconel, and 
heating is accomplished by natural gas combustion 
which serves to de?ne the heating zone which extends 
24 inches, beginning 18 inches from the outlet of the 
auger. Two gas inlets (not shown) of ‘A inch in diame 
ter are provided for introducing a controlled atmo 
sphere in‘to the calciner, and one outlet 9 which is 1 
inch in diameter is provided for removal of the con 
trolled atmosphere. A series of ?ights 19 which are 36 
inches long are held together in the heating zone by 
?ight ring 20 and are attached to dam 21. The dam 21 
is in the form of a ring having an inner diameter of 3 
inches and an outer diameter of 6-5‘: inches and is at 
tached to the chamber wall 38 inches from the outlet 
25 (not shown) for removal of the treated uranium di 
oxide. The end of the calciner receiving the composi 
tion is at a higher relative elevation than the outlet end 
of the calciner so that the calciner is inclined l’s inch 
per foot of calciner length. The ?ights are rotated as 
the calciner housing 16 is rotated at the rate of l-Vz rev 
olutions per minute to circulate the powder in the cal 
ciner. 

Three hundred pounds of the uranium dioxide de~ 
scribed above are fed substantially uniformly to the cal 
ciner over a period of 150 hours. A gas comprising a 
mixture of 50 percent by volume carbon dioxide and 50 
percent by volume hydrogen is fed to the furnace at the 
rate of 75 standard cubic feet per hour. The calciner is 
operated at 1-1/2 revolutions per minute. The average 
residence of a particle of uranium dioxide in the cal 
ciner is about 5 hours. The temperature of the heating 
zone is in the range of 575° to 625°C, and the tempera 
ture of the cooling zone varies from 500°C near the 
heating zone to 100°C near the outlet. 
The powder withdrawn from the furnace is analyzed 

for ?uoride ion content by pyrohydrolysis. This re~ 
vealed a ?uoride content ranging from 1,000 to 4,000 
parts per million with an averge of 2,000 parts per mil 
lion. 

EXAMPLE 2 
A baf?e means 22 in the form of a cylindrical can 

open at one end with a diameter of 5 inches and a 
length of 6 inches was installed in the calciner of Exam 
ple l with the end plate attached to the dam 21 and lo 
cated % inch from the dam 21 on the cooling zone side 
of the dam as shown in FIG. 3. The baf?e was radially 
centered in chamber 15. 
Two hundred and ?fty pounds of a particulate com 

position rich in uranium dioxide having an average par 
ticle size of 800 microns, a ?uoride ion content of 
30,000 to 50,000 parts per million and an oxygen-to 
metal ratio of 2.7 was fed to the furnace over ageriod 
of 100 hours. The same 50 percent H2 -50 percent CO2 
atmosphere was used and fed at the rate of 80 cubic 
feet per hour. The gas velocity between the baffle and 
the cylinder wall was estimated at l-Vz feet per second. 
The temperature conditions, operation of the calciner 
and rotation of the ?ight assembly were the same as in 
Example 1 and the temperature profile in FIG. 6 is 
shown in graph form. The treated uranium dioxide 
from this Example 2 had a signi?cant drop in ?uoride 
ion content to 200 to 500 parts per million with an 
averge of 300 parts per million. 

It is to be understood that although the invention has 
been described with speci?c reference to particular 
embodiments thereof, it is not to be so limited, since 
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changes and alterations therein may be made which are 
within the full intent and scope of this invention as de 
?ned by the appended claims. 
What is claimed is: 
l. A rotary calciner comprising 
a. a housing defining a chamber having a feeding 
zone, a heating zone and a cooling zone, 

b. heating means for heating the heating zone, 
c. feeding means for introducing a composition into 

the chamber, 
d. outlet means for removing the treated composition 
from the chamber, 

e. means for circulating the composition and moving 
the composition from the feeding means to the out 
let means of the chamber, 

f. gas inlet means for introducing an atmosphere into 
the chamber positioned so that the atmosphere 
moves countercurrently to the movement of the 
composition through the calciner, 

g. gas outlet means for removal of the atmosphere 
from the chamber, and 

h. a baf?e means having at least one face positioned 
in the housing of the calciner so that the baf?e 
means restricts the passage of the controlled atmo 
sphere to a zone of greater ?ow velocity around the 
periphery of the baf?e means and the gaseous im 
purities removed from the composition in the heat 
ing zone are substantially prevented from diffusing 
to the cooling zone of the calciner. 

2. A calciner according to claim 1 in which the baf?e 
means is in the cooling zone with one face being lo 
cated at approximately the junction of the heating zone 
and the cooling zone. 

3. A calciner according to claim 1 in which the feed 
ing means introducing a particulate composition into 
the chamber is comprised of an auger means. 

4. A calciner according to claim 1 in which the feed 
ing means introducing a thickened slurry of the compo 
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sition into the chamber is comprised of a pump means. 

5. The calciner according to claim 1 in which the 
means for circulating and moving the composition to 
the chamber includes an assembly of a series of ?ights 
and the assembly is fastened to the housing. 

6. A calciner according to claim 1 which is mounted 
with the outlet means for removing the composition at 
a point lower than the inlet means for introducing the 
composition so that the force of gravity aids in circulat 
ing and moving ‘the composition through the chamber. 

7. The calciner of claim 1 in which the baf?e means 
is mounted on a rod which is attached to the chamber 
wall. 

8. A calciner of claim 1 in which the face of the baf?e 
means has at least one opening therein and at least one 
scoop attached to the face at the at least one opening, 
the scoop and opening allowing the composition to pass 
through the baf?e means toward the outlet means of 
the calciner. 

9. A calciner according to claim 1 in which the baf?e 
is a cylindrical can with a ?attened portion. 

10. A calciner according to claim 1 in which the baf 
?e means is attached to the means for circulating and 
moving the composition through the chamber. 

11. A calciner according to claim 1 in which the 
means for circulating and moving the composition 
through the chamber comprises an assembly of a series 
of ?ights connected together and the series of ?ights 
are connected to a dam and the dam is connected to 
the housing of the calciner. 

12. A calciner according to claim 11 in which the 
baf?e means has slots on the periphery and the baf?e 
means is positioned so that the slots receive the ?ights. 

13. A calciner according to claim 1 in which the baf 
?e means is a cylindrical can with an open end posi 
tioned toward the outlet means for the composition. 

=i< =i< * >i= * 


