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A laboratory device has been desi
device is working on the principl

gned for separation fractions of powder materials in l'iquid suspe‘nsion.l The
€ of Andreasens pipette and is scaled up for preparative separation of large

.. i i din,
volumes of liquid suspension (501). Each component of the device is controlled by an electronic unit according

to preprogrammed parameters. Descripti
INTRODUCTION

One of the classical and simple methods of separat-
ing powder materials is their sedimentation in liquid
suspensions. The method is suitable for separation of
fractions in the range 1-80 um and is frequently used
for isolation of vearly pure samples of clay minerals
(especially montmorillonite) assuming that density of
impurities in the parent rock is higher then that of
the separated mineral. Separating fractions with par-
ticle diameters below 2 #m from water suspension of
bentonite it is possible to obtain monomineral mont-
morillonite — according to X-ray diffraction aralysis -
but often with a variable content of amorphous phase
[1]. However, at fine dividing the share of desired fr2c-
tions sometimes does not exceed 1% - thus the iso-

lation of larger amounts of narrow fractions becomes
wery time consuming.

EXPERIMENTAL

A laboratory device has been designed working on
the principle of Andreasens pipette, scaled up for
sediinentation of large volumes of water suspensions,
fully automated, programmable with digital control.
Scheme of the device is shown in Fig. 1. Its main part
is a 50 | sedimentation vessel (1) with stirrer (2) and
a pneumatic control valve (5) in the bottom - con-
nected to sewerage. Into the neck of the valve ends
a tube connected with the water supply - through
a peristaltic pump (10) for destilled water (18), or
through an electromagnetic valve (14), filiration and
ionex columns (15, 16) to the water pipe. In the up-
per part of the tube are holes for easy cleaning the
sedimentation vessel by sprinkling. In th» bottom of
vessel is a sieve (12) with 5 mm size of meshes for pre-
venting penetration of coarse particles into the valve
seat. Three level-sensors (6, 7, 8) are in three al-
Justable positions for the lower, the upper and the
safety level. The safety sensor (6) is installed for the
defective case of increasing the liquid level above the
position of the upper sensor (7). The separated frac-
tion is sucked down though the pipe (17) with ad-
Jjustable position. The pipe is equipped with a valve
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on of the device and technical details are given.

(23) to prevent sucking air during decreajsing th.e level
of suspension oelow the mouth of the.plpe.l It is pos-
sible to adjust the flow rate of suspension with a glass
peock (24). .
St(;fbove (the) sedimentation vessel are two kinds of
dosing devices. The first one - a.belt conveyer (3)
with tipping vessels for precise dosmg ofsam.ples, the
second — a screw feeder (4) for dosing of fine pow-
devs. The conveyer is operated by the cor_ltrol ur‘ut
(20) through the position indicator (9), switched by

Fig. 1. The scheme of laboratory 4evi¢:e for sepamtzfm of
powder materials: 1 - sedimentation vessel, 2 —'stzrrer,
8 - belt conveyer, / — screw feeder, 5 - pneumatic valve,
S, 7, 8 - level sensors, 9 - position indikator, 10 — pump
j’c;r destilled water, 11 — air pump, 12 - sieve, 138, .14 -
electromagnetic valves, 15 - ﬁltratiqn column, 16 - todnez
column, 17 - tube for separeted fraction, 1§ ~ tank for es-l
tilled water, 1y — tank for separeted fraction, 20 - contro
unit, 21 - power unit, 22 - regulated 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 tl,e sedimentation vessel *7ith water and
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.
he control unit allows to preprogramate time of
sedimentation, number of separations of the same
fraction, time of desaggregation of the butch and the
number of samples. Other functions are fixed set, or
depend on the level of suspension. In case of break-
down — when sedimentation vessel is filled above the
upper level set — the device is autoratically switcl.=d
off. During operation of the device 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 use of the device
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 FRE SEDIM'ENTACNU
SEPARACIU PRASKOVYCH MATERIALOV
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Jednou z klasickych a nendroénych metod separicie
praskovych materidlov je ich sedimentaéné delenie v kva-
palnych suspenzidch. Metdda sa ¢asto pouZiva na izoldcin
viacmenej Cistych vzoriek flovych minerdlov (napr. mont-
morillonitu), kde sa vyuzZiva vyssia Specificki hmotnost
priinesi minerd.a v materskej hornine. P1:toze obsah po-
zadovanych frakcii je ¢asto velmi nizky izolicia ich vaesich
mnozstiev je Casovo naroéna.

Navrhlo sa zariadenie pracujicc na principe Andrease-
novej pipety, dimenzované na sedimentaciu vaZsich obje-
mov vodnych suspenzii a uréené na preparativnu izoldciu
jemnych frakcii prdaskovych materidlov. Ndért zariadenia
je na obr. 1. Jeho hlavmi ¢ast tvori sedimentaénd nddoba
s objemom 50 litrov, opatrzna mieSadlom a v spodnej &asti
pneumaticky ovladanym ventilom, istiacim na vypustnej
strane do kanaiizatného potrubia laboratéria. Do hrdla
ventilu je zavedeny privod vody bud’ cez peristaltické cer-
padlo (napr. pre destilovani vodu) alebo z vodovodného
potrubia cez elektromagneticky veutil a iiltra¢ni a ionexo-
vi kolénu. V nadobe si instalované tri hladinové snimace;
vrchny slizi ako poistny pre pripad havarijného presiah-
nutia hladiny suspenzie nad polohu stredného snimaéa.
Trubica pre odber separovanej suspenzie je vybavena ven-
tilom zabranujicim nasatiu vzduchu pri vyprdzdiovani
ndadoby. Nud sedimentaénou nidobou si instalované dva
typy davkovacich zariaden{ (pisovy s vyklopnymi nddo-
bami a spiralovy) pre rézne drully separovanych vzoriek.

Vsetky prvky zariadenia sii ovlddané elektronickou jed-
notkou, ktora riadi nasledovny sled krokov:

e plnenie nddoby vodou, zapnutie miesadla a davkova-

uie vzorky pocas plnenia nddoby.

¢ vypuutie miesadla, vypustenie vrchine) casti suspenzie

Do stanovenom case (cykins sa mdze opukovat)

e vypustenie obsahu nddoby, jej vyplachnutie a ddavko-

vanie novej vzorky.

Ovlddacia jednotka dovoluje zvolif, sedimentaény ¢as,
polet separacii jednej vzorky, ézs rozplavovania a pocet
spracovanych vzorick. QOstatné funkcie si zvolené fixne,
alebo zdvisia na polohe hladiny suspenzie.

Zariadenie bolo konstruované s ohladom na kompron:is
medzi jeho censu a uZitkovou hodnctou a jeho pouziva-
nie pri separacii montmorillonitu z bentonitu ukdzalo jeho
spolahlivost. Zmenou ovlddacicho programu a instaliciou
zberaca frakcii je mozné zariadenie pouzif pre \iplni frak-
énu separdaciu praskovych vzoriek.

Olr. 1. Schéma laboratérncho zariadenia na separdciu
prdskovych materidlov: 1 - sedimentaénd nddoba, 2 -
miesadlo, 3 — dopravnikovy ddvkovaé, 4 - $pirdlovy
ddvkovaé, 5 — pneumaticky ventil, 6, 7, 8 — hladinové
senzory, 9 — polohovy snimaé, 10 - erpadlo pre desti-
lovani vodu, 11 ~ vzduchové éerpadlo, 12 - sito, 18, 14
- elektromagnetické ventily, 15 - filtraénd koldna, 16
- tonerovd koldna, 17 - trubica pre odber separovanej
frakcie, 18 - nddoba pre destilovani vodu, 19 - nd-
dobe: pre separovani frakciu. 20 - ovlddecia jednotka,
21 - vykonouvd éast ovlddacey jednotky, 22 — vzduchovy
ventil, 24 - skleneny kohuit.
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