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INTRODUC TION

Radioactive tracers have been shown on previous
occasions to provide the ciuickest and mést conv‘enie‘nt means of
determining residence times of kilns and furnaces. For that_ reason
this method has been adopted in the present case, where an oil;-fired
rotary kiln was employed in thé convel“sion of hydrated alumina to
alumina. Mr. G.Viens of the Extraction Metallurgy l')ivisyion was in
charge of the tests which were conducted on behalf of the Aluminum
Company of Canada, who also supplied the npaterial.

The kiln has outside dimensions of 14% ft in length and
25 in. in diameter. The speed of rotation and inclination of the kiln
can be adjusted to give the desired resideﬁce time. The feed rate
during the test was 60 lb/hr.

: Silv.er-ll(), half-life 270 days, was selected as the
tracer isotope, both because it adheres readily to most mineral

powders and also because it was at hand in the laboratory.

J‘{Head, Physics and Radiotracer Section, Mineral Sciences Division,
Mines Branch, Department of Mines and Technical Surveys, '

Ottawa, Canada. ‘



TEST DETAILS |
" The 'Aétibé.siiﬁéf was made up as a diliite silver

nitrate‘s.olﬁtien, contai‘ning‘;boﬁt 2 inillicuri’eetotai ;céivity. This
solutmn, about 15 m11111itres, Was mixed thoroughly with about % lb
of hydrated alumina powder, taken from the feed material The
‘mixture was added to the feed at 3:05 pm on November 18, | 1959.
The movement of feed along the feeder screw ihto the klln was_ such
that the time redmred for the actlve charge to enter the klln completely
was probably between 5 and 7 minutes . B

- Half—honrly‘sampleg‘;:»‘vere .‘taken‘ at the diecharge end
of the kiln unitil 7:30 pm. S | -

| | | rI‘he samples were ad_iusted to- constant volnme and the

actwllty determmed W1th a scmt111ation counter on Novemher 19

The results have been plotted in Flgure 1
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GCONGLUSIONS

'It is seen from Figure 1 that a Qeli—defined peak was
re,ache;l,‘.a_i'..o’und 3:52 pm. The precise ﬁrﬁe was not established, because
of insuffiéienf_ sarﬁples in the 'risin’g limb of the c_ur_vé. Assuming that
most of the charge entered the furnace gt 3:09 pm, one obtains an |
appréxirﬁate transit time for the undispers ed part of:tﬁe éharge of
43 minutes,

‘ Be_cause of the: i_nherent ﬁ.ncertainties i'nA establishing
‘the starting time a;nd time of arri__ifal of the .p:e‘akjof activity, a mk_)'re
éatisfactofy method of establishing cc;nta'.ctvti:m‘es» 'i"s to deri%re them
f;-dm the s;lope of the fal}iné iimb of the acti\;it}r'plot. Because the
.amo‘unt of activity afriVing at,:the dischargé end ’of the'kiln depends on
" the total activity left dis'tribtvjv.vtzed in the 'fur'nac.e at any ihstaqt, the
decrease in aéfivity ("éécay sloi)e"') should follow an Ve:vr.:pohentié,l law.
, ?roxﬁ the decay slope one éan then calculate fhe' average residence time .
which i;s equal to 1.. 44 times ,tile "half time" -'(timé' »reéﬁired for the
| actiififf to'fall to half its initial valﬁe). 'In:the pi'fesent case the half
time :;d;i-jire“d' f;:diii 't‘h.é’“'ciyui'v'é was 25 mihiites and for the-ave rage’
- reside‘n‘c'eﬁtvi“m_e 36 mmutes |

No reasonable 'éxplan_atidn cé.n be :in;erea at this tir.ne(
forfthe very slow c_ompo"heht W}‘1ic.h became evident in fhe .la.s"t féw'

: sarﬁplés . This ma;ir"rep'fesenf_ s'o;rig fféction of the charge Which
adherjéd: to the feed scﬁféw’ or a»ljtely-n.a‘,fivvéliy some-a,_dheéic‘m to tﬁe’ kiln

lining in cracks and porre‘s‘.




The level of activity j:roved to be much higher than’
necessary and 200-250 microcuries of silver-llo‘ would seem to be
sufficient for any future tests on this kiln.

The radiation dosage levels were monitored throughout -
the test and the feeder trough was checked for possible contamination

at the end of the test.
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