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Abstract: In the manufacturing process of magnesium cargoaad oxide from dolomites by carbon dioxide |éaglare
evacuated calcium carbonate waste, on one handratite other hand, in the carbide industry coulalbiined calcium
carbonate by practical application of some subsiized fractions-containing waste. In order to obtealcium carbonate
in different sorts as final products from the mené&d waste, studies regarding the elimination giurities were realised.
For this purpose, the hydrodynamics classificationcentrifugal field by passing the slurries thrbubatteries of
hydrocyclones, was taking into consideration assspn method. Rubber hydrocyclones of differaatters were fed
through aqueous slurries of calcium and magnesiydnolxides, and through slime of calcium carbonaspectively.
Different working variants, defined by pressurew$, slurries concentration, nozzles opening rati@se applied. The
obtained results relieve that the efficient usifidpydrocyclones is possible, in order to homogemizd to purify the lime
and the calcium carbonate slurries, remarking godraction yields.
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1. Introduction suspensions, for which the gravitational methode ar
inefficient. As far as the size of the particlesged through
A synthesis of the purification experiments for gomthe hydrocyclone decreases, the influence of the
waste containing lime and calcium carbonate iseuresi  gravitational forces decreases proportionally toe th
in the work. The experiments were carried out ideorto decrease of the partiCIeS mass. Thus is chosefietein
establish some processing technologies of thes¢ewas Which the hydrocyclone is used, evincing also its
calcium carbonate as final products in differenttssofor importance for the preparation of the fine grairmeav
various applications. materials [5].
In the carbide industry, after the lime crushing, a Purification experiments of the waste from the two
subsized fraction is separated, having a consitieranentioned industries, namely of the calcium carbona
content of impurities. Since it is a powdery fraati the slime from the industry of magnesium products, ad @as

subsized lime (< 5 mm) cannot be used in the carbi®f the lime milk obtained from subsized lime, aregented
furnace and’ therefore’ is considered a waste [1] in the work. The aim was the impurities removal dne

During the manufacturing process of magnesiurﬁrOdUCtS enrichment in useful substances by medns o
carbonate and oxide from dolomites by carbon diexidhydrodynamics classification. The applied method fo
leaching, calcium carbonate precipitates, includihg Separation have consisted in passing the slurhesugh
impurities from the initial raw material. Due to eth batteries of different diameters hydrocyclones. ioas
instability of the Mg(HCQ), solutions, under the Working variants defined by the variation of pressu
conditions from industrial installations, besidbe fmpure flows, slurries concentration, nozzles openingosativere
calcium carbonate, magnesium carbonate precipitates used.
the ratio between the two carbonates is of 3 -14 The
waste result in considerable amounts, correspontting 2. Experimental
half of the initial dolomite [2].

To separate the impurities (aluminium and iron
oxides, different silicates, unburnt stone) frone ttwo
waste, in order to use them at the manufacturealuiuon Limestones used as raw materials in the carbide
carbonate, the hydrodynamics classification in riiiglal  industry are of variable quality, usually secontérand
field can be taken into account, by using apparais inferior. The chemical analysis evinced the low teon of
hydrocyclone type [3,4]. useful substance, CaO (53.98 - 54.31%) and higheobn

The use of hydrocyclones is based on the effect of impurities, especially Si©(0.21 - 1.22%) and of those
centrifugal force upon the solid particles in liqunedium insoluble in hydrochloric acid (0.32 - 1.39%). Twaste-
where they are in suspension. The centrifugal fowkich lime (< 5mm), resulted by sorting of these limes®rhave
act upon the particles that pass through the hydione also contained significant amounts of impuritiebjck are
are by some hundred times higher than the gramitati concentrated in the fine fractions, accompanyingl an
forces, allowing thus the processing of fine graimmpurifying the useful product CaO. Since the limék

2.1. Materials
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slurry, obtained from the waste-lime, has a lowtenohof both having the same rotational sense in transversa
useful substance and is highly impurified, canmetused section, with reverse current motion in longitudisection.
as raw material for the fabrication of a good gyali From technological point of view, upon the solid
calcium carbonate. particles suspended in the liquid that passes tfirdhe

In the industry of magnesium products, rmativhydrocyclone act, on one hand, a centrifugal fdmemight
dolomites are used as raw materials for the matwiag about by the centrifugal acceleration, and on tkieero
of the magnesium carbonate and oxide. They camiledf hand, a centripetal force resulted from the ceetabradial
in lots of mineral deposits in our country, but fre circulation. The resultant force which decides \hketa
fabrication of mentioned products, significant amisu particle will be drawn in the overflow or in unden,
from the deposit of Voslobeni were used. The chamicdepends, first of all, on its size and specificgii as well
analysis carried out during two years evinced #&tian, in as on the specific weight of the medium; it is also
wide limits, both of the useful substances (30.33.93 % influenced by the extent of centrifugal force, asllvas of
CaO and 19.31 - 22.93 % MgO) and especially, of ththe centripetal one, which act upon the solid pltiThese
impurities content, namely 0.27 - 2.46 % siéhd 0.15 - forces are conditioned by the building parametdrshe
2.58 % RO; (Al,O; + Fe0s). During the technological hydrocyclone, by the feeding pressure, by the mmdiu
process, in the carbonation columns result Mg(H)gO viscosity and by the concentration of feed slurry.
solutions, in which particles of solid calcium canlate are
suspended. Due to the instability of these solstialuring
their separation from the calcium carbonate preati]
magnesium carbonate precipitates too; the two ceates
will be lost together in the mud of the thickenaesides the 3 <3
impurities from the initial dolomites. Like in thimitial ‘ ? 5
dolomites, the same inconstancy of the average
composition of the product considered as waste, was . - e
noticed: CaC@ content was of 70.6 - 75.5%, MgO from I 5 ) 1
magnesium carbonate was of 8.8 - 14.1%, insoluble [ ___ i 21 N
impurities in hydrochloric acid (insoluble) were 6f6 - - v
1.4%, as well as 0.8 - 1.1% iron and aluminium exi{b]. L F

2.2. Working method R Y

The two before mentioned products, considered as

waste, were purified by hydrodynamics methods in & '\ 2
centrifugal field, in order to separate the unddd@ _J
impurities, using classification apparatus of hygone r r_:’
type. Such apparatus were installed in two facsoé pIAR
country, where the equiments were arranged in vtthe ]'i,
experimental implementation on the flow sheet. %f{m

It had mention that many authors took interasthe ; ,(J/ f
theoretical description of hydrocyclones, e.g. Tireski HXTHY, 4
(2003) [7,8]. y

In Fig. 1 is presented a type of hydrocyclofe it can 1) e

. i . : ; s

be seen, its superior part is a short cylinder &g its xh{
inferior part has the shape of a cone with its dinected 't-'_
down (2). The rotational motion in hydrocyclone is i

obtained by the tangential feeding of slurry thiouge
feeding orifice from the cylindrical part of hydrmtone,

by means of a pump; the pressures of (0.5 - 3.5Patnd Figure 1. Hydrocyclone configuration: 1 - cylindrisection of the
speeds of 3 - 9 m/s were used. After entering thehydrocyclone body; 2 - conical section; 3 - feedzi@; 4 - underflow
hydrocyclone, the slurry comes up against the whthe nozzle; 5 - overflow nozzle

cylindrical part and flows as a thin layer, obtagpithus a

descending helicoidal current along the wall of tume Rubber hydrocyclones of different diameters, namely

(2). Since under normal conditions of flow and puee at 100 mm and 45 mm, were used during the experiments.
feeding, through the underflow orifice (4) canno¢ b They were fed with aqueous slurries of calcium and
evacuated the whole amount of fluid, a part ofiib{gger magnesium hydroxides and with slime of calcium
part usually) is forced to change direction near dhifice, carbonate, respectively. The experiments were ezhrout
moving vertically to the superior part of the hydyolone, using different working variants, depending on feed
from where is discharged through the overflow H&)l As flow, working pressure, different values of the ioat
this part of the current has also a rotational omtithe between the orifices of overflow nozzle (doo) ahdttof
resultant is an interior spiral in another perigthespiral, underflow nozzle (duo).
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The purification of slurries was realised 2 steps, hydrocyclone, in all the presented variants. Fetaince, in
namely: case of B variant, the content of Sihcreases from
- in the first step, a hydrocyclone of D = 100 mmsw 0.57 % in the feeding product to 2.92 % in the ufioe,
used in order to discharge the bulky particles frita and is reduced to 0.34 % in the overflow (purifigdduct).
slurry; In the second step of separation, using the
- in the second step, a hydrocyclone of D = 45 mrhydrocyclone with smaller diameter (D = 45mm), the
was used in order to restrain the granulometrictspm content of impurifying substances in the overflomquct
and for a more advanced reduction of the impurg@yinhave decreased.
substances content. Depending on the applied variant, the efficiency of
The classification technology of slurries in 2 twoseparation process is obvious by the charactevistiche
steps was performed in closed-circuit arrangemesing product obtained in the hydrocyclone overflow,dtsality
batteries of hydrocyclones with different diameteks it being significantly improved as compared to thattlod
can be noticed, the slurry from a storage vessslseahe product fed in the hydrocyclone.
hydrocyclone with D = 100mm; its overflow is colted in
another storage vessel and the part containing yheav  3.2. Purification of calcium carbonate slime from
components into the drain is evacuated. The slurtiie magnesium products industry
collected in the second vessel feeds the hydrongotd 45
mm diameter, in closed-circuit too. The calcium carbonate slime, resulted from the
In each Working Variant, flow measurements anH'liCkener, was diluted to slurries with concentmati

sample reapings from the feeding slurries, fromrftve ~ COrresponding to the feeding of hydrocyclones, alsout
and underflow were performed, in order to estabtish 132 g/drﬁ The feedlng flow of calcium carbonate-waste

main techn0|ogica| indicators, as well as the qEWe slime was of 9 ﬁ‘h The overflow from the hydrocydone

efficiency of operation. with D = 100 mm was fed into the hydrocyclone with
The characterization of the collected samples wdgnaller diameter (D = 45mm), with flow of 1.7 - 21g/h.
realised by means of chemical analyses in labgrator The useful product is the fine fraction obtained tive
The experiments were performed in pilot phase. overflow of the last hydrocyclone; the purified gzt in 2
steps was then processed to calcium carbonatenat fi
. . product.
3. Results and Discussion Some experimental variants, which were applied on

the installations of testing, as well as the oladirffect,
The working variants used for the purification both evinced by the variation of the samples compositiaken
the lime milk and of the calcium carbonate slime arperiodically, are presented in Table 2.
evinced by obtained results and distinctly presbftether For a correct interpretation of the obtained resuhe
on. difficulties that occured in the practical performe of the
experiment, realised on a rather large scale, nigst
3.1. Purification of lime milk from the carbide evinced. Thus, it should be mentioned that the siépa
industry of the bulky fraction from slime, silica especiallwas
preliminary realised in the vessel by which it wasveyed
Lime milk is obtained by slaking the walitee from to the testing installation. Therefore, from thars} that
the carbide industry. The lime milk was diluted it fed the hydrocyclone in the first step (B, C, Diaats in
slurry was obtained with an average concentratioh68 Table 2), the sand was removed before entering the
solid. The hydrocyclone with D = 100 mm was fedhwit classification apparatus. However, when the openatip
this slurry in the first step of purification; theverage of the overflow and underflow nozzles (doo/duo) was
composition is the following: 65.72% CaO, 1.79% $iO established, the real grain size of the partiakethe slurry
0.31% ALO; and 4% FgOs. was considered. The content of fine fractions i® th
Some working variants, in 2 classificatisteps, as hydrocyclone products is determined by the value of
well as the significant results concerning the axtion doo/duo ratio. From the researches have resultadthie
yields, both of the useful product and of the inifyimg  maximum efficciency is obtained in variant B (dasdd=
substances, are presented in Table 1. 2.6) and variant C (doo/duo = 3.0) respectively.e Th
The data presented in Table 1 evince tfieiesicy of reduction of the underflow nozzle (variant D) casighe
the separation process, indicated by an increasthén discharge of a part from the bulky product througk
content of useful substance (CaO) and a decreasieein overflow nozzle.
content of impurifying substances ($jQAI,Os; F&0Os, The analysis of results have evinced the concémdrat
insoluble in HCI) in the product from the hydrooyeé of useful product - calcium carbonate - in the @loer of
overflow. At the same time, the decrease in the Catbe hydrocyclone with D = 100 mm; its extractiorceeds
content and the increase in impurifying substanoes 81% in 3 variants from the Table 2 (B, C, D). The
underflow is noticed. decreases of the impurifying substances were not
In the first step of separation, by mearfstiee significant under the mentioned conditions; a daseeup
hydrocyclone with bigger diameter (D = 100 mm), &o 27 % of the substances insoluble in HCI (vari@2p&and
desanding of the lime slurry was performed; thus thup to 4 % of the iron oxides (C and D variants) haen
content of SiQ@ increased visibly in the underflow from noticed.
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TABLE 1. Hydrodynamics classification of the limitkrim 2 steps

- - —
Variant 5 - Worklggoparamedtle“r)s 5 Lime slurry Chemical analysis (%)

(mm) (mm) (mm) (mm) (15°Pa) in SiO, CaO MgO AbOs FeOs Insoluble

Feed 0.52 68.88 0.47 0.68 0.19 0.31]

Overflow 0.31 69.86 0.47 0.69 0.13] 0.10

A 100 20 20 10 11 Underflow 1.76 66.12 0.47 0.70 0.58 157

Feed 0.57 69.10 0.47 0.82 0.17 0.46

Overflow 0.34 70.13 0.47 0.46 0.14 0.26

B 100 20 20 8 11 Underflow 2.92 65.48 0.49 2.24 0.51 2.46

Feed 0.67 69.28 0.48 0.66 0.19 0.38

Overflow 0.38 69.78 0.48 0.56 0.14 0.20

D 100 20 18 8 11 Underflow 2.28 66.46 0.46 1.23 0.47| 1.42

Feed 0.56 69.72 0.48 0.76 0.14 0.28

Overflow 0.40 70.63 0.47 0.62 0.13] 0.22

B 45 ° 10 8 2.2 Underflow 0.81 68.26 0.50 0.88 0.15 0.37

Feed 0.62 70.06 0.49 0.72 0.13 0.30

Overflow 0.46 70.72 0.49 0.64 0.12] 0.26

B2 45 ° 10 6 2.2 Underflow 1.08 67.75 0.49 1.00 0.16 0.42

Feed 0.50 69.11 0.47 0.52 0.14 0.34

Overflow 0.38 70.98 0.49 0.40 0.14 0.20

Bs 45 o 8 6 2:2 Underflow 0.69 66.06 0.44 0.72 0.14 0.56

TABLE 2. Hydrodynamics classification of the aateicarbonate slime in 2 steps

Working parameters caca Chemical analysis (%)
Variant D dfo doo duo P e
(mm) (mm) (mm) mm) | a0°Pa) slime in Insoluble RO Fe0s MgO CaCQ
Feed 1.06 1.10 0.24 9.98 78.21
Overflow 0.86 0.98 0.24 9.15 81.82
B 100 745 18 ! 1-11 Underflow 1.35 1.26 0.24 11.29 75.22
Feed 1.04 111 0.24 9.87 78.25
Overflow 0.81 1.00 0.23 8.87 81.46
c 100 7x45 18 6 1-11 Underflow 1.68 1.11 0.27 12.58 73.52
Feed 1.06 1.11 0.24 9.87 78.25
Overflow 0.77 1.10 0.23 9.00 81.71
D 100 7x45 18 ° 1-11 Underflow 217 1.14 0.28 13.20 79.71
Feed 0.87 0.77 0.23 8.77 82.46
Overflow 0.80 0.70 0.22 7.50 83.50
E 45 5x12 10 5 2.0 Underflow 1.25 0.98 0.27 10.38 76.82
Feed 0.87 0.75 0.23 8.77 82.46
Overflow 0.76 0.59 0.23 6.62 83.73
K 45 5x12 8 4 2.0 Underflow 1.08 0.65 0.31 13.20 78.20
In the second step of classification, by meanshef t 4. Conclusions

hydrocyclone with smaller diameter (D = 45 mm), the

improvement of the technical parameters of calcium  Considering the results obtained in the performed
carbonate was meant and achieved, by decreasing H@eriments, it can be estimated that the purificadf the
classification size. From qualitative point of vieanly a |ime milk from lime-waste and of the calcium carbtat
slight increase in the CaGOcontent was noticed, waste, by hydrodynamics classification in 2 stejss,
concomitantly with a small reduction of the subs&® efficient to achieve the proposed aim.

insoluble in HCI (13%) and of ®; (21%) in K variant. In After the classification process in 2 steps, bdtthe
the above presented experiment, the classific&fett in  |ime milk and of the calcium carbonate slime, pretsu
this step is rather low due to the high contentfioé ith a higher content of useful substances (CaGZ@p
fractions in the prOdUCt that feeds the hydrocyeIOIB well and lower content of |mpur|fy|ng substances (2$ig203,

as due to the presence of some impurifying substn€ Fe,0,, insoluble in HCI) are obtained, as compared ® th
advanced fineness. The concentrating of th®;Rype characteristics of the initial slurry.

oxides, which in fact are clay and iron compouridsthe In case of the classification in centrifugal fieldsing
fine fraction from the hydrocydone OverfIOW, evaxcthat hydrocyck)ne apparatus' the extraction y|e|d amh'a“ty
they have a granulometry quite similar to thathef iseful of the purified products depend mainly on the ratio
components and are finely disseminated in the walci petween the orifice of the overflow nozzle and tbathe
carbonate slime. Therefore, such substances wjlhderflow one.

accompany the fine fraction from the hydrocyclone  The proposed purification technologies can conteibu
overflow. to the superior practical application of the twostea i.e.
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subsized lime from the carbide industry and calciur Policec S. L., Taubert L. M., Bucerzan I, Magol., Fenyves L., and

carbonate slime from the industry of magnesium pects]
by obtaining of high quality calcium carbonate asalf
product.

Kudler A. M., Procedeu de qgimere a carbonatului de calcigi/sau
carbonatului de magneziRO Patent 114441999

3. Taubert L., and Princz Hiltrieren und Separieren F&S19(1),2005
11-12.

When dolomites are used as raw materials fox Taubert L., Milos M., and Sayti LBook of Abstracts of the"2

fabrication of the magnesium oxide, the operaticaisied

out tend to the elaboration of a procedure for iobig

calcium carbonate coupled on the industry of maignes
products. Thus, both components from the raw nadteri
i.e. magnesium and calcium, can be entirely turted
account.
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