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ABSTRACT

A new modification of the miniature mixer-settler is described,
The new bank is fabricated from stainless steel and flucrothene,
and it can be used for elevated temperature operation. Changes in
stage design increase phase separation and minimize back-mixing.
Described also is a new feed system, composed of Zenith (ear Pumps.
Picbures and production drawings are included.

. KAPL-1246
= ‘
ol ®0 oo » sse o ses ee
. i .0 o0 o
. o * s ee s 09 e @ .
s % o 222 3 210 g
. e 9 98 e e 8 * see o oage




i

e

A RECEWT MODEL OF THE MINIATURE MIXER-SETTLER

He Wo Alber and J. W. Codding

INTRODUCTION

o Early miniature mixer-setiler models have been described in several KAPL
reports,Ls 2,3 and the development, installation, and operation of these units
have been discussed in varicus Quarter g Progress Reporis of the Chemistry
snd Chenmical Engineering Section. 4,5,6 2 Thig report describes the most
recent miniature model, designed for use in high temperature process work.
Five such units have been built and are currently in operation; two of them
in the high-sctivity-level Mini Cascade.

When process studies at room temperature only had besn contemplated, the
material Homalite (a glasslike thermosetting plastic chemically stable to

pitric acid at 25°C) was used for stage-block construction, rather thsn

fluorothens, since it allowed for precision machining of the stages. This
made possible the use of mass production techniques for the impeller heads,
with complete interchangeability of parts &s well as asseybied units. As
kigher temperature processing showed promise, especially with respect to

 throughput rates and %o decontamination in Purex systems, the resulting chemical

and thermal instability of Homalite required the return to fiuorothenme as a

: meteriasl of construction. Accordingly, the Mini bank was redesigned so that
 the compresgsion of fluorothene would nobt reguire the fabrication of 8 "tailor-
made" impellsr head for each bank, as in some of the earliest models.

DESCRIPTION

The new unit has a l/QQZEQﬁwtﬂlﬁﬁ plate of Type 347 stainless steel

running the length of the bank and "sandwiched" between two 1/2-inch-thick
sheets of flumrethaﬁe, the whole held together by a stainless steel framework.
(See Fipures K8-1492, K5-1488, and KS-140k,) All milling operations for stages
and adueous and organic poris are done op the inner surfaces of each fluorothens
sheet. Only two types of machining operations, cther than shaping and f;mibhngﬂ
are required on the stainless plate: (1) a 1/2-inch x 1/8-inch slot as the port
from each mixing section to its sebtling section, and (2) @rzlllng, for froame-
vork support and l&q&;& entrance and exit lines,

Runs performed to measure the efficiency of a 12-stage Homallite bLank were
described in KAPL-961.3 The results indicated that loss of efficiency with
increasing total flow rate was caused primerily by poor hydraulic operstion
rather than by low mixing efficiency. In order to increase phase separation
and minimize back-mixing, several chanpes in stage desipn were incorporated
in the new units. Each sebtling section was increased from 3/8 inch x 1/ inch
to 3/6 inch x 3/8 inch and in addition, the end settling scsctions were made
5/8 ineh x 3/8 inch. The total h@lﬁu@;§‘  St  is ab@mt 10 ce. The ports
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connecting adjacent stages have been increased in size and made in the form
of slots rather than holes. The effective length of the aqueous port was
increased twofold by comstricting the bottom of the mixing section to with-
in about 1/8 inch of the bottom of the impeller.® The result of this change
is to decrease the effect of impeller revolutiouns per minute on interface
level; back-mixins is theref@re less llkely to occur for a glveﬁ impeller
'S§eed ‘

In order to eliminate the water bath in which the Hom&llte banks were
immersed for controlled temperature operation, a 3/8 inch stainless
_steel tube was brazed to the bottom of the center stainless plate. Water
from an external bath was pumped through this tube; the metal plate pro-
vided sufficient heat capaemty for conﬁtant ﬁempera%urw opwratzsn up to
ab@uﬁ 8o'c.,

The bank was designed to Fit the existing 1mpel§er heads. (See Figure
K5-1489.) End plates bolted to each end of the center plate provide
s&@p@xt for the head as well as for the entire unit. Figure KS-925 shows
two 16-stage units in cascade. ~ o

The bark shown in Figure KS-1488 required 130 hours of machining time,
and the impeller head (Figure KS-1489) required about 140 hours. Approxi-
mately 70 dollars worth of fluorothene was used with the cost of the re-
maining materials, fittings and gears amounting to not over 150 dollars.
Five such banks have been built for us by the Westlake Manufacturing
Cefﬁaratiﬁn of Canast@+a, New Ysrk.

The gyringe feed bystem.has been replaced by an arrangement of Zenith
Gear Pumps, shown in Figure KS-926. All gear pumps (one for each feed
stream) are driven from one shaft through standard Boston Change Gears, thus
assuring constant flow ratios. Total flow rates to the Mini banks can be
conveniently adjusted by the iraham Variable Reducer which drives the

; ;Shaft, Flow rates from 0.1 to 5.0 cc per winute with an accuracy of + 1%
_can be easily obtaired with this wyﬁtemn The Zenith pump arrangemﬁnt
eliminates two problems inherent in the other method of feeding; namely,
the QEQQSSity of shuttine down the run from time To time in order to re-
£ill syringes, and the occasional surging ef feed str&ams due Lo 1nterm1‘ten+
blnélmg of bﬁe syrivges.

#Modification pr@p@ﬂ@ﬁ by‘gg Se anﬁlﬁgs3 duPent Savannah River
Lab@rat@rya

KAPL-1246

Sscese

- .

o seeee
secees




11

CONCLUSION

The banks described here have been operated almost continuously over a
peried of six  months under a wide variety of temperatures and flow sheet ~
conditions. No sign of degradation or loss of efficiency has been observed,
and operation has been the most tronble-free in our f‘our vears of Mini ‘
operating experience. - o o ,

Although further slight changes in bank design may be desirable, as
~different process conditions arise, we feel that the current model will

give long use at high efficiency. Relatively little additional Mini develop-
ment work is centemplated in thls 1abmrat0ry. (See pp.25 to 31 for banmk
production drawings.) . ﬂ ‘
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