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ABSIRAGT
A aew modifieatioa of the ainiatare adser-settler is desori'bed. 

fhe new bank is fabricated from stainless steel and flnorotbene, 
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, eoatposed of Zenith Gear Pa^s. 
Pictures and production drawings are included.
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A lECBIT lODlL OF MIimtBEE 1IX1B»S1TT£1S 

1» W. Alter aad J. W,. Coddiag

ITOOSUCTIOl
Earlj aiaiatare aixer-settler models hafe beea deseritei im several lAPl 

r e p o r t s , 3 and the developaeat, installation, amd operation of these naits 
have "been discussed in various Qmrterly Progress Beports of the Chemistry 
and Chemical Ingineering Seetioa.̂ j'5?6j> I ttis report deserihes the most 
recent miaiatare model, desigaed for use In high teaperatiare process TOrfĉ .
Five smeh imits have heea 1511111 and are cttrreatly ia operatioBi two of them 
1b the hxgh-aetlvitj-level Mini Cascade..

Ihea process studies at room tesperstiare only had heea eonteî latei., the 
aaterial loaalite (a glasslike thsrsosetting plasiie eheaieally^stahle to 
nitrie acid at 25®C)' was msed for stage-hlock.,eoBstrietiOB, rather thaa' 
flmorothene, siaee it allowed for precision Baehiniag of the stages. This 
rn.de possihle the nse of mass pro4ticti©a teclmiques for the i^eller heads, 
with complete latereha^eahxlity of part.s as well as asseahled mits.* As 
higher te^eratnre processing' showed promise, espeeially with respect t©' 
thr'oiagiiittfc rates and to decoatsmiaation in Fnrex systems, the resialtiŝ  ehemieal, 
and themal instahllity of Homlite reqmlred the return to flmorotheae as a 
*terial of eonstruction. Accordingly, the Mini haak was redesigned so that 
the eompression of flnorothene womld not retmire the fahrieatioa of a "tallor- 
aade” libeller head for each hank, as in some of the earliest models.

CSIPflOl

The new imit has a l/2.-in.ch-thiek plate of ^ps 3^7 stainless steel 
maning the length of the hank and ”saadwiehed’* hetweea two l/2~iaeh-thiek 
sheets .of flmorothene, the whole held together "by a stainless steel fraaework. 
(See Figures KS-lil-92, KS"l488, and All millijag operations for stages
and aqiieo-as and orgasie ports are done ©a tie inner surfaces of each flmorothene 
sheet. Only two types of mchining operatioas, other than shaping and fiaisliing, 
are required oa the stainless platej (l) a l/.2-iach x l/S-iaeh slot as the, port ,. 
from each mixing section, to its settli^ seetioB, ant (2) drilling, for̂  frame» 
work support and liquid entrance and exit lines,

Elias performed to measure the efflcieaey of a 12-stage Homalite hank were 
deserihei in KAPL~96l,3 The resalts indicated that loss of effieieney with 
inereasing total flow rate was caased primrily bj poo.r hydraalie operation , 
rather than hy low mixing effieieaey. Im order to iaerease'phase sepaxatioa 
and BiBiHize baek-aixiag, several changes ia stage design were ineGxporated 
ia the new BBxts. Ihch settling sectiom was iaereased from 3/8 incli x JJk- imeh 
to 3/8 inch x 3/8 inch and ia additioa, the end ,ssttling ssctions were made 
5/8 inch X 3/8 lack. The total''holimp,per'',;.st'dge'iis.: ahomt 10 ce. 'The points

HPL-1216 ‘
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eoitiieetlng adjacent stages hare oeen iaereased in size'and aade in tiie form 
0f slots rather than holes, Ihe effect I've length of the aqueotis port was 
increased twofold tj, coastrictij^ the ■bottom of the mixing section to with­
in about ̂ 1/8 inch of the bottom of the i^eller.* fhe result of this e'hange 
is to decrease the effect of impeller reTolmtlons per-min.'ute on interface 
levelj back-aixing is therefore less likely to oecvr for a gi*ren lai)eller 
speed,

la order to eliminate the,water bath ia which ,the Homlxte,basks were 
Iji^rsed for eoatrolled teniperat'Bre operation, a 3/8-ineh stainless 
steel t-abe'was brazed to the bottom of the center stainless plate. Water 
from an external bath was pumped throt^h this, tube; the metal plate pro- 
Tided sufficient heat capacity for eonstant te^'irature operation up to 
abomt 80®C,'

:'Ehe ‘bank was designed to fit the existii^ impeller heads, (See Figure 
KS“lk89,) .lad plates bolted to each end oJ the center plate proTide 
support for the head as well as for the entire m i t . Figure EB-925 shows 
two l6-stage units in cascade.

fhe bank shown ia Figure ]^”2.k88 required 130 hours of aaehinisg time, 
and the iii?©ller head (Figure KS~1^89) required about Ito hours. Approxi­
mately 70 dollars worth of fluorothese was used,with the cost of the re- 
miaisg sBterials, fittings and gears aaounting to not oTer 150 dollars.
Fi¥e basks ha.we been built for us by the Westlake Ifenufaettiring 
Corporation of Canastota, lew York,

The syrii^e feed system has been replaced by an arrangeaent of Zenith 
gear, Puaps, shown is Figure KS-926. All gear ptBips (one for each feed 
streaa) are- iri'rea from one shaft through standard Boston Change Gears, thus 
assuring constant flow ratios.. Total flow rates to the;Mini banks can 'be 
eoiiTeaiently adjusted "by the Graham Yariable Seducer which driTes, the 
shaft. Flew rates from, 0.1 to 5.9 ee per minute with an aecurscy of + 1$ 
ean^b© easily obtaiae,d with this system, The Zenith pia© arrangement 
eliainates two problems inherent la the other method of feeding; naafily, 
the necessity of shattiag down the run. from time to time in order to re­
fill syringes, aad the oeeasiosal siarging of feel streams due to intermittent 
bxndiiig of fhe syi'lnges.

^Modification proposed by A. S, Jejariî s, duPont Savasimh Siwer 
.̂ laboratory.

WL~12k6
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GOICLUSIOH
The banks described here have been operated almost continuously over a 

period 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 trouble-free in our four years of Mini 
operating experience,..;, , . , ,,

Although further sli^t 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 eoatei^lated ia this laboratory. (See pp. 25 to 31 for bank 
production drawings.)

■»o§
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