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Purpose. The preliminary study of Ain Barbar (Algeria) feldspar quality improvement is aimed to obtain high
purity of feldspar (orthoclase) without iron oxides and quartz to meet the standards of glass manufacturing and
ceramics.

Methodology. The feldspar of Ain Barbar quarry was crushed and sieved. The mineral was characterized by
X ray diffraction and chemical analyses with X ray fluorescence. The material (-250 +45 um) was washed followed
by physico-chemical concentration (magnetic separation and flotation) by new condition. The study of the main
parameters of magnetic separation and flotation process in different ranges was realized.

Findings. Washing and high intensity magnetic separation (12 Ampere) afford to reduce the iron-bearing im-
purities up to 0.09 % Fe,0,, and the flotation is the best way for the separation of K-feldspar from quartz by ap-
propriate reagents for this purpose (HBr, amine).

This method for beneficiation of feldspar ore (orthoclase) assaying on average, 15.16 % Al,0;, 70.40 % SiO,,
0.03 % total iron oxides, 13.51 % K,O and 0.14 % Na,O, provided several types of products which can be used in
the ceramic and glass making.

The most striking result in this experimental study is the depressive effect of HBr on quartz and activation of
the orthoclase, HBr addition controls amine adsorption on k-feldspar through adsorption of Br~ ions onto min-
eral surfaces.

The use of HBr in flotation was found to increase the K-feldspar (orthoclase) grade in the concentrate. This
study clearly demonstrates an effective separation of feldspar (orthoclase) from quartz.

Originality. The originality of this study consists in the use of hydrobromic acid as a new reagent to activate
orthoclase and depress the quartz in the flotation process, with a comparison of the obtained results with the use
of hydrofluoric acid or hydrobromic acid in orthoclase flotation, showing that the use of hydrobromic acid (800 g/t
of HBr) gives a concentration of 90 % orthoclase and 8 % quartz with 13.51 % K,O, while in feed it is 56 % ortho-
clase and 39 % quartz with a K,O content of 7.78 %. On the other hand, the use of hydrofluoric acid (800 g/t HF)
provides a concentrate of 80 % orthoclase and 18 % quartz, with a grade 0f 9.52 % of K,O in the same conditions.

Practical value. The results obtained with magnetic separation followed by the flotation method can be suit-
able specifications for ceramics and glass. Besides, the use of hydrobromic acid is economical and less threatening
for the environment in comparison with the use of hydrofluoric acid.
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Introduction. Feldspar is extensively used in var-
ious industrial applications such as glass and ceram-
ics due to its alumina and alkali contents. The miner-
alogical composition of most feldspar minerals can
be expressed in terms of the ternary system: ortho-
clase (KAISi;Oy), albite (NaAlSi;Og) and anorthite
(CaAl,Si,0g4). Chemically, the feldspars are silicates
of aluminum, containing sodium, potassium, iron,
calcium, barium or combinations of these ele-
ments [1].

In industrial applications, the removal of colored
impurities and quartz affects the quality, but the ratio
of K,0/Na,0 is more crucial for identifying the qual-
ity of the raw material. A ratio of 2/1 to 3/1 is required
for ceramic products whereas for high-voltage insula-
tors, abrasives and electrodes production, the ratio
must be higher [2].

Feldspar is used in the manufacture of glass as a
source of alumina and as a partial replacement for soda
ash. It is also used in the production of ceramics.
About 65 % of all feldspathic material is used in the
glass industry, 30 % in ceramics and 5 % in fillers and
other applications. Chemically, the specifications of
feldspar products for application in both ceramic and
glass industries are nearly the same, total SiO, 65—
68 %, free quartz < 8 %, A1,0; 18—19 %, K,O and
Na,O 11.5—13.5 % and Fe,0; 0.08—0.2 %. However,
the glass industry requires coarser feldspar concen-
trates (420 x 74 um) in comparison with those neces-
sary for ceramic production (98 % < 74 um). Cengiz
Demir [1],conducted differential flotation of Na—K
feldspars by fluoride activation in the presence of 15 g/1
NaCl and found an increase in the potassium content
of the feldspar concentrate.

The best flotation results with Voineasa pegmatites
containing equal amount of Na- and K-feldspars us-
ing amine collectors were achieved when Na-feldspar
was depressed with NaCl [3]. Bayraktar et al studied
Demirci-Turkey pegmatite containing 4.8 % K,O and
2.40 % Na,O; mica and oxides were first removed fol-
lowed by separation of Na- and K-feldspars and quartz
using NaCl, these researchers achieved a concentrate
assaying 3.3 % Na,O and 13.10 % K,O.

Giilsoy et al [4] studied the similar feldspar ore
from the same region assaying 5.94 % K,O, 3.14 %
Na,O using magnetic separation followed by flotation
with HF and NaCl; a concentrate assaying 3.1 % Na,O
and 12.65 % K,O was achieved. Boulos, and al [5],
confirmed that Na+ ions depress Na-feldspar in the
presence of amine (G-TAP) at natural pH. Similarly,
Na ions were found to be effective in the selective sep-
aration of feldspar minerals in HF medium.

Giilgondl [6] determined that various feldspar min-
erals particularly K-feldspars display different surface
and floatability properties due to the presence of nano
impurities on the mineral surface.

Demir and Giilgoniil used mixtures of pure miner-
als to explain the separation mechanism of feldspar
minerals by microflotation experiments. However, it
was also observed that pure minerals do not always
imitate real ores such as pegmatite, granite, syenite etc.
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The formation conditions of feldspar ores particularly
the existence of perthitic structure in the ore or rock
greatly influence the separation conditions.

Materials and Methods. Characterization stu-
dies. The ficldstone (feldspathic rhyolites) sample
used in these experiments was obtained from AinBar-
bar quarry of Annaba (East of Algeria). The ore sam-
ple of 90 Kg was reduced to <1 mm in size by a jaw
crushers, mixing, quartering and dividing to obtain
representative samples of 500 g.

All the ore samples were ground in a ball mill to
produce a sample below 500 um, the particles of ap-
proximately 250 pum were separated by particle size
analysis using a sieving device of RETSCH type with a
diameter of 200 x 50 mm, the particle size measure-
ment range is from 0.045 to 4 mm on a vibratory sieve
for 20 min at an amplitude of 60, which amounted to
about 80 % by weight of particles in the size range from
250 to 45 um. The particle size analyses were carried
out to determine the optimal mesh release.

The characterization was completed on representa-
tive samples by means of optic microscope, diffraction
of ray X and X-ray fluorescence in order to better de-
termine the aspect of the qualitative and quantitative
characteristics of the feldspathic matter.

Experimental procedure. The separation of feld-
spar (orthoclase) from quartz is difficult because they
reveal the similar surface properties. The froth flota-
tion is one of the methods for feldspar separation from
quartz. But all conditions of this method to get high
selectivity are reported to be used in acidic medium
with amine as collector and with addition of fluoride
(hydrofluoric acid) as modifier; a shortcoming of this
reagent system is that it is expensive and involves using
environmental pollutants.

In our investigation, we applied physical and physi-
co-chemical processes on samples for the reduction of
iron oxides and quartz, the double sided linking by flo-
tation with different collectors including petroleum
sulfonate, diamine solution with HF and HBr as mod-
ifiers in order to obtain a quality product for ceramists.
During this study, the examined parameters were ef-
fects of current intensity of the coil, pH, and concen-
tration of different reagents used.

The material of 500 g of the size of fraction
250/45 um was subjected to magnetic separation tests
aimed to remove the ferriferous inclusions contained
in the K-feldspar (orthoclase) material. The range of
the current variation in the magnetic separator that
was used is from 5 to 12 Amperes, and drum rotation
rotor is 60 rpm.

The magnetic separation performance highly de-
pends on the physical particle properties to be sepa-
rated (and size of the magnetic nature), the quality of
the applied magnetic field, and the difference in
magnetic susceptibility between the separated parti-
cles. The magnetic separator of high intensity labora-
tory work dry is composed of three coils surrounding
the electromagnet provided with a splined rotor ro-
tating between the pole pieces of a magnetic circuit.
The magnetic poles or pole pieces, between which
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the rotor rotates, are subjected to a magnetic induc-
tion [7].

The main magnetic separator parameters are the
magnetic flux density which varies from 1.2 to 2 Tesla.
The next step is enrichment by flotation concentrates
obtained by magnetic separation.

The first condition to obtain good flotation is to
achieve a grinding of the maximum releasing minerals
from each other; and a suitable release of the particles
to float, in our case the mesh of 250/45 um is estimat-
ed at the release. In some cases, it is necessary to des-
lime pulp before the float and to avoid the recovery of
the mineral particle surfaces. The pulp containing
20 % solids mixture with water, is stirred in a condi-
tioning tank to ensure the homogeneity of the medi-
um. The first time round, dispersants AP 801 and AP
840 are added to avoid any kind of agglomeration be-
fore floating the concentrate (feldspar), then the hy-
drofluoric acid or hydrobromic acid is added to modify
the surface feldspar particles during conditioning to be
driven to the surface by the air bubbles; this process is
repeated every time before flotation concentrates for
5 min. After that, a diamine or petroleum sulfonate
agent is added to the collector.

The flotation operation is repeated for each collec-
tor and modifier. After flotation, washing, drying and
filtering follows, (Table 1). The tests were performed
in laboratory of valorization of mining resources and
environment, Mining Department, Badji Mokhtar
University, Annaba.

Results and Discussion. Chemical analysis
and X-ray Diffraction analysis. The results of
chemical and mineralogical analyses are shown in Ta-
ble 2 and Fig. 1, 2 respectively, these results demon-
strate that the ore contains quartz and orthoclase with
minor amounts of albite, anorthite, and small quanti-
ties of clay minerals. The sample has K,O and Na,O
contents of 7.78 and 0.33 % respectively.

The XRD spectrum and tine section confirm that
orthoclase is the principal mineral and other minerals
present are very minor to trace their amount.

Particle size analyses. The collected results from
chemical analysis of size fractions reveal that the totals
of SiO, contents vary from 70.89 to 75.61 %. As for the
ferriferous inclusions, their contents of Fe,O5 are 0.18
to 1.06 % showing an excess of iron in the raw material
which does not meet the required standard (Fe,0; <
<0.03 % and quartz < 8 %). Besides, we noted that the
iron oxide content increases as the particles diminish.
The contents of K,O and Na,O and SiO, are homoge-
neous almost in all size fractions. The results of the
chemical analysis of size fractions are given in Table 3.

Evaluation of efficiency of iron removal. The effi-
ciency of iron removal can be calculated by the follow-
ing equation

E(%)=|1- Fe,O,content in cc.)ncentrate 1100.
Fe,O, content in feed

Table 4 shows the effect of the current intensity on
the effectiveness of iron oxide removal from feldspar,

Table 1
Conditions used in Denver flotation experiments
Parameters Conditions
Temperature of medium 20-25°C
Particle size -250 +45 um
Impeller speed 1200 rpm
Solids by wt.% 40
Collector type Diamine, Petroleum sulfonate
Amount of collector 150 g/t
Frother type Pine oil
Conditioning time for collector 5 min
pH Acidic pH (1.5—4.0) HF, HBr
Conditioning time for HF (300—1200 gr/t) H,SO, as much as needed
Conditioning time for HBr (300—1200 gr/t) H,SO, as much as needed
Conditioning time for frother 3 min
Flotation time 5 min
Table 2
Chemical composition of the fieldstone sample
Oxides SiO, | ALO; | K,0 | Na,O | Fe,O; | CaO | P,Os | MgO | TiO, | PbO | ZnO | MnO | PAF
Contents (%) | 73.26 | 14.71 | 7.78 | 0.33 0.79 | 0.59 | 0.31 | 0.05 | 0.02 | 0.02 | 0.03 | 0.01 1.04
ISSN 2071-2227, HaykoBun BicHuk HI'Y, 2016, N2 6 69
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Fig. 2. XRD pattern of investigated fieldstone sample

Table 3

Results of chemical analysis of size fractions of k-feldspar sample

Fraction, mm | Yield (%) | SiO, | ALO; | K,O | Na,O | Fe,O; | CaO | MgO | P,Os | TiO, | MnO | PAF

+4 26.02 73.25 | 15.39 | 8.45 | 0.30 0.18 0.52 | 0.01 0.31 | 0.01 | 0.02 0.82
—442 30.54 75.61 | 13.18 | 8.81 0.33 0.20 0.30 | 0.02 | 0.29 | 0.00 | 0.02 0.61
-2+l 13.00 75.60 | 12.31 | 8.48 | 0.30 0.55 0.60 | 0.02 | 0.31 | 0.02 | 0.01 1.27

-1+0.5 07.11 70.89 | 16.76 | 8.56 | 0.34 0.65 0.21 0.03 | 0.30 | 0.02 | 0.01 0.89
-0.5+0.25 04.04 73.46 | 13.46 | 7.98 | 0.28 1.06 0.87 | 0.01 0.32 | 0.00 | 0.01 0.98

-0.25+0.125 03.52 73.56 | 13.62 | 820 | 0.36 0.96 0.89 | 0.02 | 0.28 | 0.00 | 0.02 1.24

-0.125 +0.063 04.03 72.40 | 15.75 | 7.60 | 0.35 0.76 0.59 | 0.01 0.34 | 0.07 | 0.01 1.04

-0.063 +0.045 01.82 74.61 | 14.52 | 7.37 0.27 0.57 0.05 | 0.01 0.35 | 0.05 | 0.01 1.04

-0.045 09.92 74.12 | 14.46 | 8.50 0.32 0.70 0.20 0.01 0.33 | 0.03 0.01 1.14
according to obtained results by high intensity mag- pere, it is noted that the iron impurity content de-
netic separation (MSHI), we found a significant im- creases from 0.32 to 0.09 %. The optimum efficiency
provement in feldspar content and a remarkable de- of removal of iron oxide was obtained in the range of
crease of impurities such as hematite was obtained in 71.81 %.
the range between 10 and 12 Amperes. With the in- Effect of the pH on separation of k-feldspar (or-
crease in the intensity of the electric current at 12 Am- thoclase). Separation of feldspar from quartz can be
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Table 4

Reduction of iron content in size fractions
of the 250/45 um material, at different intensities
of magnetic field

Intensity (4) | Fe,O5(%) | Fe,05(%) E (%)
5 0.28 06.6
7 032 0.24 25.0
9 0.19 40.7
10 0.11 65.7
12 0.09 71.81

achieved with cationic collectors in acid circuit at a pH
value in the vicinity of 1.5 to 2.5. Other works, found
that at the pH range of 2.5 to 3, a maximum selectivity
could be reached [8].

Fig. 3 and 4 show a maximum selectivity at pH of
1.8 to 2 in both cases, when using the HF or HBr mod-
ifier and diamine as a collector, at concentration of
150 g/t. The contents and recovery of K,O achieve a
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Fig. 3. Effect of pH on orthoclase separation with
HF and Diamine (150g/t)
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Fig. 5. Effect of pH on orthoclase separation with
HF and petroleum sulfonate (150 g/t)
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maximum, when we use Diamine collectors and hy-
drobromic acid (HBr) as an activator of orthoclase and
quartz depressor (12.65 %; 85 %) respectively.

The results obtained are justified by the point of
zero charge of feldspar (1.5 to 2) and quartz varying
from 2 to 3.7; at pH 1.5 to 2.5 above the value of the
point of zero charge the surface orthoclase takes a pos-
itive sign whereas the quartz has a negative sign which
allows creating new sites (a better surface activation of
orthoclase) to increase the adsorption of collectors
(diamine).

Considerable contents of SiO,, more than 90.61 %,
in tailing signify a better depress of the quartz when us-
ing HBr with 150 g/t Diamine at pH = 1.8. The use of
HBr increases the quartz depression (increases the
speed of sedimentation), compared with the use of HF
because the molecular weight of HBr is greater than HF.

From Fig. 5 and 6 it is noted that the use of petro-
leum sulfonate as a collector in both cases (HF, HBr)
reduces the recovery of K,O, and the content of K,O is
almost constant when the pH > 3, which means that
the adsorption of the collector by the quartz surface is
started (the start of flotation of quartz in this pH).
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Fig. 4. Effect of pH on orthoclase separation with
HBrand (150 g/t Diamine)
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Effect of the concentrate of hydrofluoric or hy-
drobromic acids on separation of orthoclase with
pH =1.8:2 and 150 g/t diamine. Flotation studies
in acidic medium were carried out in two main parts:
the amount of F~ and Br™ ions required to activate and
depress the minerals (orthoclase) was systematically
optimized by using 150 g/t of Diamine or petroleum
sulfonate. All experiments were performed at pH 1.8 to
2 adjusted with H,SO,. Tables 5, 6 illustrate that some
selective separation between K-feldspar (orthoclase)
and quartz occurs at substantial recoveries.

It is also found in the present research that condi-
tions of k-feldspar formation greatly affect the optimum
dosage of HF and HBr. For instance, altered feldspar
requires higher HF and HBr dosage for activation. HF
and HBr removes altered layers and cleans the surface to
facilitate the formation of alumina fluoride complexes.

Pine oil was added to the flotation cell as a frother
because HF addition increases the collector consump-
tion and deteriorates the quality of bubble.

The addition of either HF or HBr as pH regulators
and modifiers increases the selectivity of the feldspar
flotation and the quartz depression as shown in Table
5. The best results were recorded when we used HBr as
a modifier with diamine as a collector at a concentra-
tion of 800 and 150 g/t respectively.

The use of petroleum sulfonate as a collector and
HF or HBr as a modifier does not give satisfying results.

Comparison of obtained results with hydrofluoric
or hydrobromic acids in orthoclase flotation. Com-
paring the obtained results with the use of hydrofluoric
acid or hydrobromic acid in orthoclase flotation, shows
that the use of hydrobromic acid (800 g/t of HBr) gives a
concentration of 90 % orthoclase and 8 % quartz with
13.51 % K,O, while in feed it is 56 and 39 % quartz or-
thoclase with a K,O content of 7.78. On the other hand,
the use of hydrofluoric acid (800 g/t HF) provides a con-
centrate of 80 % orthoclase and 18 % quartz, with a grade
0f 9.52 % of K,O in the same conditions. Then the use
1200 g/t of HF gives concentrates of 86 % orthoclase and
12 % quartz with 12.55 % of K,O as shown in Table 6.

Separation of orthoclase by magnetic separa-
tion followed by flotation. The operation of ortho-
clase processing from Ain Barbar quarry is dia-
grammed in Fig. 7.

Conclusion. The beneficiation of feldspar ore (or-
thoclase) assaying on average 15.16 % Al,O;, 70.40 %
Si0,, 0.03 % total iron oxides, 13.51 % K,0 and 0.14 %
Na,O, provide several types of products which can be
used in the ceramic production and glassmaking.

Attrition by washing operation is necessary for the
enrichment of K-feldspar, as well as magnetic separa-
tion is designed to remove the iron-bearing impurities
as presented in our study.

The separation of orthoclase from quartz by flota-
tion with conditions used in this study is very impor-

Table 5

Effect of the concentration of hydrofluoric or hydrobromic acids on orthoclase separation with pH = 1.8

to 2 and 150 g/t Diamine

Concentration of HF (g/t) feed 300 500 800 1000 1200
Grade of K,O (%) 7.78 8.92 10.70 11.32 12.50 12.55
Recover of K,0 (%) 100 56.41 63.25 70.0 76.92 78.00
Concentration of HBr (g/t) feed 300 500 800 1000 1200
Grade of K,0 (%) 7.78 8.95 9.81 13.51 13.34 12.33
Recover of K,0 (%) 100 46.50 62.35 90.40 86.00 85.04
Feed: Condition without any addition (concentration of HBr and HF = 0 g/t); HBr: Hydrobromic acid; HF: Hydrofluoric
acid; K,O: Potassium oxide in concentrate

Table 6

Effect of the concentration of hydrofluoric or hydrobromic acids on orthoclase separation with pH =1.8

to 2 and 150 g/t petroleum sulfonate

Concentration of HF (g/t) feed 300 500 800 1000 1200
Grade of K,O (%) 7.78 8.92 9.50 9.52 9.65 9.66
Recovery K,O (%) 100 56.41 63.25 70.0 76.92 78.00
Concentration of HBr (g/t) feed 300 500 800 1000 1200
Grade of K,0 (%) 7.78 8.42 8.54 9.22 9.24 9.30
Recovery K,O (%) 100 46.50 62.35 78.40 84.00 85.04
Feed: Condition without any addition (concentration of HBr and HF = 0 g/t); HBr: Hydrobromic acid; HF: Hydrofluoric
acid; K,O: Potassium oxide in concentrate
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Sample orthoclase

73.2 % SiOy; 14.71 % Al,05; 7.78 % K,0;
0.79 % Fe,05; 0.33 % Na,O

Crushing — 10 mm

Sieving 0.5 mm

+0.5 mm

Grinding — 250 um

Sieving 250/45 pm

—45 um

Attrition

Magnetic separation (MSHI)
0.09 % Fe203

* HF or HBr

li * Diamine or petroleum
sulfonate (150 g/t)

| Conditioning

l

15.16 % Al,05; 70.40 % SiOy;
0.03 % Fe,03; 13.51 % K,0 and 0.14 % Na,O

Flotation

Tailing

Fig. 7. Proposed flow sheet for orthoclase processing from Ain Barbar quarry

tant because it gives good results in terms of economic
cost and protection of the environment (the use of
HBris economical and less hazardous than using HF).
Flotation of K-feldspar (orthoclase) with pH of
1.8; 2 by diamine as a collector and HBr as an activator
at dosage of 800 g/t is better than the flotation by pe-
troleum sulfonate and HF in the same conditions.
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Mera. IlonepenHe BUBYEHHSI TTOKpallleHHS
SIKOCTi TIOJIbOBOTO ILTATy pomoBuila AliH-Bbapbap
(AXMp) 3 METOI OTPUMAaHHS TMOJBbOBOTO ILIMATy
(opToKJIa3a) BUCOKOIO CTYIEHSI YUCTOTU, O0€3 OKCHU-
IIiB 3ajTi3a Ta KBapily, 1110 BiIIIOBiIae craHAapTaM BU-
pPOOHMIITBA CKJIa Ta KEPAMiKH.

Metonuka. I[lonboBuii mmmar 3 Kap’epy AWH-
bap6ap OyB nonpibHeHuii Ta npocisiHuit. OTpruMaHa
XapaKTepuCTUKa MiHepaly MeTOmaMKU pPEeHTIeHO-
CTPYKTYpPHOTO aHaji3y (peHTreHomn@paKIiifHOro
aHai3y), XiMiYJHOTO aHai3y Ta peHTreHodIiyopec-
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LeHTHOro aHajidy. Martepian (-250 +45 MkM) minga-
BaBCsl MPOMUBAHHIO 3 HACTYMHOIO (Di3UKO-XiMiUHOIO
KOHIIEHTpaIli€lo (MarHiTHA cemaparis Ta (oTarist) B
HOBUX yMOBax. BuBUeHi OCHOBHI ITapamMeTpu IpoLEeCiB
MarHITHOI cemnapariii Ta JIoTallii B pi3HUX Jiarma30Hax.

Pe3yasraTn. IIpoMuBaHHS Ta BUCOKOIHTEHCHUB-
Ha MarHiTHa cernapaiis (12 Am) 103BoJisi€ BMEHITUTU
JTOJTIO 3aTi30BMicHUX goMimnok 10 0,09 %, a doTaiist
€ KpalluM CocoOOM IJIsT BiTOKpEeMJIEHHSI KaJliEBOTO
MOJILOBOTO IIIIATY BiJ KBaplly 3a TOMOMOIOIO BilIO-
BiTHUX pearcHTiB (OPOMUCTUIA BOIEHb, aMiH).

¥V cepenHbomy, y npo0Oi MoJIbOBOTO 1IMAaTy, 30ara-
YEeHOro LM MeTomoM, Mictuthest 15,16 % Al,Os,
70,40 % Si0,, 0,03 % okcumis 3aii3a, 13,51 % K,O ta
0,14 % Na,O, 110 103BOJISIE BUKOPUCTOBYBATHU IIPO-
IYKT Y KepaMidHili i CKJISIHifi IPOMMCIOBOCTI.

Haiibinpimmii iHTepec TpencTtanise edekT, SKUii
OpOMUCTUI BOIOEHD 3ilICHIOE Ha KBapll (TTpUAYIICH-
Hsl) Ta opTOKa3 (akTuBallis). JlomaBaHHSI GpOMUCTO-
IO BOJHIO I03BOJISIE KOHTPOIIOBATH aAcopO1Iito aMiHa
KaJIiEBUM TIOJIbOBUM ILITMATOM IIJISIXOM aAcopOLii io-
HiB Br~ 1o moBepxHi MiHepaJy.

Byno BusiBIeHO, 1110 BUKOPUCTAHHS OPOMMCTOTO
BOJIHIO Y mpolieci (h1oTallil 30i7bIIye BMIiCT KaJTi€BOTO
MOJIbOBOTO IIMNaTy (OpTOKiIa3y) B KOHIEeHTpari. Jlo-
CJTiIPKeHHS TToKa3aJio e(peKTUBHICTh BiTOKpEeMIIEHHS
MOJILOBOTO ATy (OPTOKJIA3y) Bil KBapILy.

HaykoBa HoBu3Ha. BukopucraHHsi GpoMuCTO-
BOIHEBOI KMCJIOTH B SIKOCTi HOBOTO peareHTa IjIsT ak-
TUBAallil OPTOKJIa3y Ta MPUTHIYEeHHS KBaplly Y npoleci
¢orarii. [IpoBeneHe MOpPiBHSIHHS pe3y/IbTaTiB JOCIi-
JIDKEHHST (PTOPHCTO-BOIHEBOI Ta OPOMUCTO-BOTHEBOL
KUCIOT y Tipoueci duorauii oprokiasy. [Ipu BmicTi
56 % xBapiy Ta 39 % oprokia3sy, i3 BMictom K,O y
7,78 % y BUXimHIN CHPOBUHI, 3aCTOCYBaHHSI OpPOMIIC-
To-BomHeBoI KucioTH (800 T/T.) Ha€ Ha BUXOMi CHIiBBiI-
HoteHHst 90 % oproknasy, 8 % kBapiy 3 13,51 % K,O.
3a aHaJIOTIYHUX YMOB, BUKOPUCTAaHHS (DTOPUCTO-BO-
HeBoi kucnotu (800 r/1.) 3a6e3neuye BMmicT 80 % opTo-
kia3y Ta 18 % kBapiy, 39,52 % K,O B KOHLIEHTpaTi.

IIpakTuyna 3HaYuMicThb. [IponykT, oTpumMaHuit
3a JOMOMOTOI0 MArHiTHOI cerapalii 3 HacTyITHOIO
droratiero, Binnmosigae crienudikamii mis KkepaMiku
i1 ckia. Kpim Toro, BUKOpUCTaHHSI OpOMUCTO-BOIHE-
BOI KMCJIOTH € €KOHOMiIYHO BUTiTHUM Ta MEHIII LIKi-
JIUBE JJIs1 HABKOJMIITHBOTO CEPEAOBMINA Y TTOPiBHSIH-
Hi 3 BUKOPUCTaHHSM (DTOPUCTO-BOAHEBOI KMCIOTH.

KumrouoBsi ciioBa: Aiin-bapbap, kanrieguil noavo-
ULl Winam, MazHimHa cenapauis, gpaomauis, ckao,
Kepamika

Iens. [NpexBapureabHOe M3yYeHUE YIYUIICHUS
KayecTBa IOJIEBOIO IIIAaTa MECTOPOXIACHUS AitH-
Bapbap (Amkup) ¢ LETbIO MNOJXYYEHHUS IIOJIEBOTO
mmaTa (OpToKJa3a) BEICOKOI CTENeHU YMCTOTHI, Oe3
OKMCJIOB XeJjIe3a U KBaplla, COOTBETCTBYIOIIETO CTaH-
JlapTaM IPOM3BONICTBA CTEKJIa U KEPaMMKU.

Metonuka. IloneBoil mmar u3 kKapbepa AWH-
bap6ap Obl1 u3MenpueH u mnpocesiH. [lodydyeHa xa-
pakTepucTUKa MIUHepajla MeToIaMu PEHTTEHOCTPYK-
TypHOTO aHanu3a (peHTreHoan(pPaKIIMOHHOIO aHa-
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JI3a), XUMUYECKOTO aHaiu3a U peHTreHodyopec-
LleHTHoro aHanu3a. Marepuan (-250 +45 Mxm) mox-
BEprajicst IpOMEIBKE € TTOCIICAYIONIEH (pU3NKO-XUMHU-
YeCcKOil KOHIIEHTpallMell (MarHWUTHAasI cemapaius 1
¢oTanyst) B HOBBIX YCIIOBUSIX. MI3ydeHBI OCHOBHBIC
napaMeTpbl TIPOILIECCOB MAarHUTHOM cemapaluuyd U
doTanyu B pa3IMYHbIX AUaNa30HaXx.

Pesynbratsi. [IpoMbIiBKa 1 BBICOKOMHTEHCHUBHAS
MarHutHas cenapauusi (12 Am) Mo3BOJISIET YMEHb-
IIUTh JOJIO >KeJe30COoAepXalluX MpuMeceit no
0,09 %, a ¢aoTanmus SBISETCS JYYIINM CITOCOOOM
IUJIST OTIEICHUST KaJTMeBOTO TIOJIEBOTO II1T1aTa OT KBap-
11a C TTOMOIIbIO COOTBETCTBYIOIIUX peareHToB (Opo-
MUCTBII BOOOPOI, aMWH).

B cpennem, B ipo0Oe moJjieBoro 1imnara, oooramieH-
HOTO 3THM METOIOM, comepxurcsa 15,16 % Al,Os,
70,40 % SiO,, 0,03 % okcunos xkene3a, 13,51 % K,O n
0,14 % Na,O, 4TO MO3BOJISIET UCIIOIb30BATh MIPOAYKT
B KEPAMUYECKOU U CTEKOJIBbHON MPOMBIIILIEHHOCTH.

Haubonbiiunii uHTEpec TmpencrasiseT 3P dexT,
KOTOpPbIA OpOMUCTBINA BOAOPO, OKa3bIBA€T HA KBapIl
(nmomasiieHMe) U opTokia3 (akTuBaLys). JlodaBieHue
OPOMHUCTOrO0 BOMOPOIA ITO3BOJISIET KOHTPOJIMPOBATh
ancopOIMI0 aMUHA KAJIMEBBIM TTOJIEBBIM IIITIATOM ITy-
TeM aJicopOIIMK MOHOB B~ B MIOBEpXHOCTH MUHEpaa.

bbuto 06HapYXEHO, YTO UCMOJB30BAHUE OPOMU-
CTOTO BOAOpoOIa B mpoliecce (hJI0Talluy YBEIUINBACT
comepXaHue KaJreBOTO II0JIEBOro Imara (OpTOKJIa-
3a) B KOoHIeHTpaTe. McciiemoBaHue mokaszaiao 3¢-
(EeKTUBHOCTD OTHCIICHUS ITOJICBOTO IITaTa (OpTOKJIa-
3a) OT KBaplia.

Hayuynas Hosu3na. VMcnoib3oBaHue 6poMUCTO-
BOJIOPOIHOI KUCJOTHI B KaueCTBE HOBOIO peareHTa
ISl aKTUBALlMM OPTOKJIa3a W YrHEeTeHMs KBaplia B
npouecce Guoraruu. IlpoBeneHoO cpaBHeHUE pe-
3yJIBTaTOB UCTIOIb30BaHUsI (DTOPHUCTO-BOAOPOIHOM 1
OpPOMUCTO-BONOPOTHOM KUCIOT B TIpoliecce (iora-
uuu oprtokiasa. Ilpu comepxanuu 56 % kBapua u
39 % oprokiasa, ¢ conepxanneMm K,O B 7,78 % B uc-
XOOHOM CBIpbE, IPUMEHEHHE OPOMMCTO-BOIOPOI-
Hoit kucnotel (800 1/T.) HaeT Ha BBIXOIE COOTHOIIIE-
Hue 90 % optokiasa, 8 % kBapua c 13,51 % K,O. I1pu
aHAJIOTUYHBIX YCIOBUSIX, UCITOJIb30BaHUE (DTOPUCTO-
BonmoponHoit kuciaoTsl (800 r/T.) obecneuynBaeT co-
nepxanne 80 % oproknasza u 18 % kBapua, ¢ 9,52 %
K,O B KOHIIEHTpaTe.

IIpakTUyeckast 3HAYUMOCTb. [Ipomykr, Tomy-
YEHHBI C TTOMOIIbIO MarHUTHOM cemnapaluu ¢ 1Mo-
caenyrouiei yortanuei, COoTBeTCTBYET crieluduka-
UM IJI1 KepaMUKU U cTeKJIa. Kpome Toro, NCIoib-
30BaHNE OPOMUCTO-BOTOPOTHON KHCIOTHI SIBIISIETCS
SKOHOMUWYECKN BBITOOHBIM M MEHEE OITaCHO IS
OKpYXalollell cpenbl 10 CpaBHEHUIO C MCIIOJIh30Ba-
HUEeM (PTOPUCTO-BONOPOTHOI KUCIOTHI.

KmoueBnbie cioBa: Aitn-bapbap, kaaueewtii no-
Ne80il wnam, MazHumHas cenapauus, promayus,
cmekno, Kkepamuka

Pexomendosarno 0o nybaikauyii dokm. mexH.

Hayk O. €. Xomenxkom Jlama Haoxo0xuceHHs PyKO-
nucy 08.12.15.
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