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A laboratory device has been designed for separation fractions of powder materials m liquid 5uspe.nsion. Thedevice is working on the principle of Ar>.dreasens pipette and is scaled up for preparative se�arat�on of la�gevolumes of liquid suspension (50 1). Each component of the device is controlled by an electronic unit accordmgto preprogrammed parameters. Description of the device and technical details are given.
INTRODUCTION

One of the classical and simple methods of sepant­ing powJer materials is their sedimentation in liquidsuspensions. The method is suitable fo!: separation offractions in the range 1-80 µm and is frequently usedfor isolation o[ nearly pure samples of clay minerals( especially montmorillonite) assuming that density ofimpurities in the parent rock is higher then that ofthe separated mineral. Separating fractions with par­ticle diameters below 2 µm from watP-r suspension ofbentonite it is possible to obtain monomineral mont­morillonite - according to X-ray diffraction ar.alysis -but often with a variable content of amorphous phase[l]. However, at fine dividing the share of desired fr�c­tions sometimes does not exceed 1 % - t!ms the iso­lation of larger amounts of narrow fractions becomeswery time consuming. 

EXPERIMENTAL

A laboratory device has been designed working onthe principle of Andreasens pipette, scaled up forsedimentation of large volumes of water suspensions,fully automated, programmable with digital control.Scheme of the device is shown in Fig. 1. Its main partis a 50 l sedimentation vessel (1) with stirrer (2) anda pneumatic control valve (5) in the bottom - con­nected to sewerage. Into the neck of the valve endsa tube connected with the water supply - througha peristaltic pump (10) for destilled water (18), orthrough an elActromagnetic valve (14), filtration andionex columns (15, 16) to the water pipe. In the up­per part of the tube are holes for easy cleaning thesedimentation vessel by sprinkling. In th-� bottom ofvessel is a sieve (12) with 5 mm size of meshes for pre­venting penetration of coarse particles into the valveseat. Three level-sensors (6, 7, 8) are in three aJ­justable positions for the lower, the upper and thesafety level. The safety sensor ( 6) is installed for thedefective case of increasing the liqui<l level aLove theposition of the upper sensor (7). The sepc1rated frac­tion is sucked down though the pipe (17) with ad­justable position. The pipe is equipped with a valve
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(23) to prevent sucking air during decre�ing t�e level
of suspension oelow the mouth of the pipe. It 1s pos­
sible to adjust t.he fiow rate of suspension with a glass 
stopcock (24). . Ahove the sedimentation vessel are two kmds of 
dosing devices. The first on1\ - a belt. conveyer (3) 
with tipping vessels for precise dosin� of sa�ples, the
second - a screw feeder ( 4) for dosmg of fme po,:­
d,�rs. Th..: conveyer is operated by the co�trol u�1t
(20) through the position indicator (9), switched oy

Fig. J. The scheme of laboratory device for sepamti�n of
powder materialB: 1 - sedimentation vessel, 2 - stirrer,
3 _ belt conveyer, 4 - screw feeder, 5 - pneumatic valve,

· · · d 'k t 10 - pump:;, 7, 8 - level se11sors, 9 - pos1lzo11 m I a �r, 
for destilled wa/:cr, 11 - ai,· pump, 12 - sieve, 13, _14 -
electromagnetic valves, 15 - filtration column, 16 - wnex
column 17 - tube for sepa,.cted frnctiori, 18 - tank for des­
tilled w�ter J:, - tank for separeted fraction, 20 - control
unit, 21 - �ower unit, 22 - 1'egulated power supply, 23 -
air valve, 24 - glass stopcock.
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permanent magnets placed on the side of each vessel. 
The screw feeder is controlled by a time switch (20). 

Function of device. Each component of the device is 
controlled by the electronic unit (20) according to pre­
programmed parameters of the folloving cycle steps: 
- dosing the sample to be fractionated, simultane­
ously filling t\e sedimentation vessel .. ,ith water anc�
switching the stirrer. - stop stirring. Passed the set
sedimentation time, the upper part of the suspension
is sucked down into the settling tank. (The cycle can
be repeated required times to get finely separated
fraction). Then a new portion of sample is fed into
the sedimentation vessel and the whole procedure re­
peated.

The control unit allows to preprogramatc time of 
sedimentation, number of separations c,f the same 
fraction, time of desagg;regi,tion of the butch and the 
number of samples. Other functions are fixtd set, or 
depend on the level of suspension. In c!lse of break­
down - when sedimentation vessel is fillerl J,Unve the 
upper level set - the device is automatically switd.,�d 
off. During operation of the devir..., it is possible to 
display the stage of the separation i.e. the topical cy­
cle, number of repetition, number of sample etc. 

CONCLUSION 

The device was designed with respect to a compro­
mise between the price and utility and enables pre­
cise separation of required fraction of powder samples 
on a preparative scale. Testing and uw� of t.he devir., 
proved its reliability. After installation a collector of 
fractions and modifying the control program it will 
be possible to use the device for complete fractional 
separation of powder samples. 
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LABORATORNE ZARIADENIE PRE SEDIMEI\JT!'.CNU 
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Jednou z klasickych a nena.rocnych metod separicie 
praskovych materialov je ich sedimentacne delenie v kva­
palnych suspenzia.ch. Met6da sa casto pouziva na izola.cin 
viacmenej cistych vzoriek ilovych mineralov (napr. mont­
morillonitu), kde sa vyuziva vyssia specificka. hmotnosf 
primesi miner£ .1 v materskej hornine. P1 ,.::toze obsah po­
zadovanych frakcii je casto velini nizky izolacia ich vacsich 
mnozstiev je casovo narocna. 

N avrhlo sa zariadenie pracuj ucc; na prindpe Andrease­
novcj pipety, <limenrnva.ne na sedimenta.ciu vacsich obje­
mov vodnych suspcnzii a urcc11,� na preparativnu izolaciu 
jcmnych frakcii pra.skovych m ateriilov. N acrt zariadenia. 
je na obr. I. Jeho hlavmi {:a.sf tvori sedimentacna na.doba 
s objemorn 50 Jitrov, opatreni miesadlom a v spodnej casti 
pneumaticky ovladanym vent.ilom, ustiacim na vypustnej 
strane do kanaiizacneho potrubia laborat6ria. Do hrdla 
ventilu je zavedeny privod vody bud' ccz peristalticke cer­
padlo (napr. pre <lestilovami vodu) alebo z vodovodneho 
potrubia cez elektromagneticky veut.il a iiltrai':nu a ionexo­
vu kol6nu. V nadobe SU instalovane tri hladinove snimace; 
vrchny slu:ii ako poist,ny pre pripad havarijneho presiah­
nutia hladiny suspenzie nad polohu stredneho, snimaca. 
Tru bica pre orlber separovanej suspenzie je vybavena. ven­
tilom z:,branujiicim nas<itiu vzduchu pri vyprizditovani 
nidoby. Nad sedimentacnon u:idohou su instalovane dva 
typy divkovadch zari:tdeni (pasovy s vyklopnymi nado­
bami a spirilovy) pre r6Zite dru hy separovanych vzoriek. 

Vsetky prv ky nriadenia sii ovla<lane elektronickou jed­
notkou, ktora riadi nasled(-.vny sled krokov: 

e plncnie nadoby vodou, zapuntie miesa<lla a davkova­
uie vzorky pocas plnenia nidoby. 

• vypuutie rniesad!a, vypust.enie vrchnej casti suspenzie
po stanovenom case \cyklns sa mo:ie op .... kovat) 

• vypusteaie obsahu nadoby, jcj vypla.chnutie a davko­
vanie novej vzorky.

Ovlid acia jednotka dovolhje zvolit', sedimentacny cas, 
pocet sepad.cii jednej narky, czs rozplavovania a pocct 
spracovanych vzoriek. Ostat.ne funkcie su zvolene fixne, 
alebo zavisia na polohe hladiny suspenzie. 

Zariadenie bola konstruovane s ohl'adom na. kompron:i.s 
medzi jeho ccn.Ju a. 'lzitkovou hodnc,tou a jeho pouff,a­
nie pri separ:kii montmorillonitu z bentonitu ukizalo jeho 
spol'a.hlivosf. Zmenou ovl:idacieho programu a instaEciou 
zberaca frakcii je mozne zariadenie pouzif. pre llplnu frak­
cmi separaciu praskovych vzoriek. 

Olr. 1. Schema labora/'6rncho zariadcnia ,ia separciciu

prciskovych matericilov: 1 - sedimentacnci nddoba, 2 -
miesadlo, 8 - doprnvn{kovy divkovac, 4 - spirdlovy
ddvkovac, 5 - pneumaticky ventil, 6, 7, 8 - hlarlinove

senzory, 9 - polohovy snimac, 10 - cerpadlo pre desti­

lovanu vodu, 11 - vzduchove cerpadlo, 12 -- sito, 13, 14

- elektr-omagneticke ventily, 15 - filtracnd kol6na, 16

- ione.rovci kv/6na, 17 ·- tnibica pre odber separovanej

frnkcie, 18 - ncidoba pre desti/ovami vodu, 19 - nci­
dolm pre scparovanu frakciu. :20 - ovlddr.cia jednotka,

21 - vykonovd cast' ovlticfocej jednotky, 22 - vzduchovy
ventil, 24 - sUenenti kohut.

Cernmir.s - Silikaty c. 1, 1994 




