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Abstract: Liquid glass is a widely used reagent in mineral raw processing and it is the subject of quite a number of studies. The paper
presents the results reflecting its novelty and proves that the mechanisms of liquid glass effect and actively depressing or activatingforms
are defined by the nature of the mineral and the process conditions. Thus, the authors proved that during floatation of the pulp with pH
of more than 11, the depressive impact of liquid glass on fluorite is decreased due to reducing the adsorption of SiOz> ions on the
negatively charged surface of the mineral. It is proved that the liquid glass consumption intensifies the effect of disjoining pressure of
fluid films resulting in the increase of the content of generated class -0.071 mm in the finely ground iron-vanadium middlings. Liquid
glass reduces the coercive force intensity and substantially weakens the magnetic properties of minerals thus improving iron-vanadium
concentrate quality during further recleaning.
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1. Introduction 6 T
Liquid glass is one of the most common reagents used in 3 o | -'“. |
mineral processing. High adsorption properties of liquid _§40 7 =
glass make it possible to use this reagent in a variety of ore = / ‘\ e B !
pretreatment and dressing processes. In addition to valuable £37 '—"_T‘:f - —— |
technological properties liquid glass is non-toxic, . e | ) |
ecofriendly, inexpensive, widespread and available reagent. : . &=
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Despite the fact that a good deal of research is devoted to the 0 2000 4000 6000 8000 10000

liquid glass, yet at present there is no general Liqus; glaos concentration,

theorysufficiently approving which form of existence of
liquid glass is the most active.Knowing that most of the
authors carried out investigations studying the liquid glass
effect on various minerals and in different conditions using a
variety of processes, we may consider that there is no single
mechanism of liquid glass effect — common to various
minerals and different conditions. Perhaps the mechanism of
liquid glass effect and actively depressing or activating forms 2+ !
will be defined by the mineral nature and the process 44 T  — = ol
conditions. To clarify the mechanisms of liquid glass effect | | | i  S=— z
we have carried out investigations and obtained some results | | $
reflecting the novelty of the work. T ™ ; ; ) '

Fig.1. Effect of liquid glass concentration on fluorite
species floatation:
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Fig.2. Effect of bquid glass concentration on electrokinetic
It is known that liquid glass is a common depressor in poteatial of the calcite and fluorite species surface
floating non sulfide minerals [1],[2],[3]. It is proved that -white, “O-grex, —e-vickt, ~¢-culcke

mineral floatation suppression with liquid glass is caused by

extensively hydrated silicate compounds:H,SiO3, HSiOz— o L 3.

and SiO;7, which concentration is defined by pH value. Further liquid glass dens_lflcatlon_to 8000 mg_/dm mcrgasezs
Professor M.A. Eigeles and other scientists found out that PH value to 11.2 while the ion adsorption of SiOs™
liquid glass in weak concentrations activates the fluorite and ~ dropsresulting inminimization of the reagent depressive
calcite floatation [1]. However the investigations being effect. The electro kinetic potential of the minerals being
carried out proved that little activation of fluorite species ~Studied becomes negative when the density of liquid glass
occurs in high reagent density. According to the results equals t0_5_00 .mg/dm _and its value increases continuously
obtained the liquid glassdensification from 500 to 3000 Wit densification of this reagent.

mg/dm® decreases the yield of fluorite species by 5-10%,

calcite — 2.5% with increasing pH from 7.2 to 10.8 (Fig.1,2).  1hus the minimization of the liquid glass depressive effect is
associated with increasing pH value resulting in densification

of SiO;%ions which adsorption on the negatively charged
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surface of fluorite species is decreased. Diverse floating of
fluorite species is due to the different energy state of their
surfaces as evidenced by the results of electrokinetic
potential measurement. Thereby the electro kinetic potential
of white fluorite equals to 1.35 mV, green — 1.61 mV and
violet — 1.79 mV [4]. Another important reason for different
floating of fluorite species is the cubic form of crystal lattice
of hexaoctahedral class exposed along definite cleavage
planes. In cleaving grainsaccording to the features of cubic
forms of a crystal structure, perfect cleavage in the form of
octahedron is observed within white fluorite, in green and
violet fluorites besides perfect cleavage in the form of
octahedron appears cleavage in the form of rhombic
dodecahedron and cube combined with octahedron.
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We have also studied the liquid glass effect in order to
intensify the process of grinding titanium-magnetite ore from
the Kopansky field compared toother reagents: soda ash,
sodium oleate, sodium tripolyphosphate and tallol [5]. The
results of titanium-magnetite ore grinding for 40 minutes
with adding various reagents are presentedin Fig.3. The
presented data approved that the liquid glass has the greatest
effect on the process of grinding titanium-magnetite
oresamong all reagents beinganalyzed. If the reagent
concentration is 160 mg/dm>predefined classgrowth-0.071
mm equals 12%.

Intensification of the class growth -0.071 mm is explained by
dispergation of the particles due to the disjoining pressure
enhancement of adsorbed layers and greater mobility of the
matter in the mill. Disjoining pressure is caused by molecular
impact of the solids on the fluid boundary film and formation
of double electric layer on the phase boundary. Disjoining
pressure of plane-parallel fluid film [7], [8] located between

the particles equals to the pressure P(H) at which fluid film
in stable state impacts on the particles trying to separate
them. When using liquid glass the electrical and molecular
components of disjoining pressure are increased due to the
fixed SiO5%, HSiO; ions and the H,SiO; molecule, thereby
the equilibrium thickness of the fluid layer is reduced and
disjoining pressure is increased. Thus, the finely ground
ferromagnetic particles can be classified according to their
real size. It is known that to prevent adhesion of finely
ground particles and to increase the separation efficiency of
magnetic particles it is reasonable to use chemical reagents
[6]. The data resulting from the study of the reagent effect on
the flocculation ratio of finely ground iron-and-vanadium
middlings are presented in Fig.4.

The experimental results approve that liquid glass is the most
effective reagent. It is found that the particle flocculation
ratio is decreased from 20.5% to 3.7 %, if the liquid glass
concentration is 160 mg/dm®. Moreover this reagent acts as a
reagent-dispersant. Liquid glass when interacting withfinely
ground iron-and-vanadium middlingsweakens the magnetic
properties due to reducing the coercive intensity resulting in
prevention of magnetic adherence of the magnetite particles
with magnetite and ilmenite particles.

The results of experimental studies of liquid glass effect on
characteristics of wet magnetic separation approvethat when
liquid glass concentration is 160 mg/dm? ironweight
percentage in the concentrate increases to 57.90 — 64.16%,
and the iron recovery in magnetic fraction — from 86.00, to
91.48%. Weight percentage of titanium dioxide is reduced
from 11.32 to 5.84%, and the titanium recovery — from 69.52
to 34.43%.

2. Conclusions

1) Floatation activity of fluorite species depends on the
crystal lattice form and natural concentration balance of
proper types of adsorption centers.

2) The liquid glass depressive effect on fluorite with pH of
more than 11 is decreased due to reducing the adsorption
of SiOs* ions on the negatively charged surface of the
mineral.

3) The liquid glass consumption intensifies the effect of
disjoining pressure of fluid films resulting in the increase
of the quantity of generated class -0.071 mm in the finely
ground iron-vanadium middlings.

4) Liquid glass reduces the coercive force intensity and
substantially weakens the magnetic properties of minerals
thus improving iron-vanadium  concentrate quality
during following recleaning.

References

[1] Eigeles M. A. “Reagents — Regulators in the Flotation
Process”. — M.: Nedra, 1977. — 216 p. (book style)

[2] “Improving  of CleaningFloatationSelectivity by the
Methodof Steaming of Carbonate-Fluorite Ores from the
Suransky  Field”  /Chizhevsky  V.B., Degodya
E.Y.//Mining Information and Analytical Bulletin. — M.:
Moscow State Mining University, 2006. — No.2. — P.390-
392.(conference style)

Volume 5 Issue 8, August 2016

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20161375

DOI: 10.21275/ART20161375

1986


http://www.multitran.ru/c/m.exe?t=5254251_1_2&s1=%F0%E0%E7%ED%EE%E2%E8%E4%ED%EE%F1%F2%FC%20%F5%EB%EE%EF%F7%E0%F2%ED%E8%EA%E0
http://www.multitran.ru/c/m.exe?t=21935_1_2&s1=%F0%E0%E7%EB%E8%F7%ED%FB%E9
http://www.multitran.ru/c/m.exe?t=5475903_1_2&s1=%E4%E7%E5%F2%E0%EF%EE%F2%E5%ED%F6%E8%E0%EB
http://www.multitran.ru/c/m.exe?t=5475903_1_2&s1=%E4%E7%E5%F2%E0%EF%EE%F2%E5%ED%F6%E8%E0%EB
http://www.multitran.ru/c/m.exe?t=5475903_1_2&s1=%E4%E7%E5%F2%E0%EF%EE%F2%E5%ED%F6%E8%E0%EB
http://www.multitran.ru/c/m.exe?t=3209765_1_2&s1=%EF%F0%E8%20%FD%F2%EE%EC
http://www.multitran.ru/c/m.exe?t=5475903_1_2&s1=%E4%E7%E5%F2%E0%EF%EE%F2%E5%ED%F6%E8%E0%EB
http://www.multitran.ru/c/m.exe?t=5254251_1_2&s1=%F0%E0%E7%ED%EE%E2%E8%E4%ED%EE%F1%F2%FC%20%F5%EB%EE%EF%F7%E0%F2%ED%E8%EA%E0
http://www.multitran.ru/c/m.exe?t=3014435_1_2&s1=%E3%E5%EA%F1%E0%EE%EA%F2%E0%FD%E4%F0%E8%F7%E5%F1%EA%E0%FF%20%E3%F0%F3%EF%EF%E0
http://www.multitran.ru/c/m.exe?t=5003259_1_2&s1=%ED%E0%F0%FF%E4%F3%20%F1
http://www.multitran.ru/c/m.exe?t=6492388_1_2&s1=%E2%20%F1%F0%E0%E2%ED%E5%ED%E8%E8%20%F1
http://www.multitran.ru/c/m.exe?t=167589_1_2&s1=%EF%EE%EA%E0%E7%FB%E2%E0%F2%FC
http://www.multitran.ru/c/m.exe?t=6633417_1_2&s1=%E3%EE%F2%EE%E2%FB%E9%20%EA%EB%E0%F1%F1
http://www.multitran.ru/c/m.exe?t=6633417_1_2&s1=%E3%EE%F2%EE%E2%FB%E9%20%EA%EB%E0%F1%F1
http://www.multitran.ru/c/m.exe?t=6633417_1_2&s1=%E3%EE%F2%EE%E2%FB%E9%20%EA%EB%E0%F1%F1
http://www.multitran.ru/c/m.exe?t=4114452_1_2&s1=%E4%E8%F1%EF%E5%F0%E3%E0%F6%E8%FF
http://www.multitran.ru/c/m.exe?t=2947317_1_2&s1=%F0%E0%F1%EA%EB%E8%ED%E8%E2%E0%FE%F9%E5%E5%20%E4%E5%E9%F1%F2%E2%E8%E5
http://www.multitran.ru/c/m.exe?t=1081750_1_2&s1=%EF%EE%E2%FB%F8%E5%ED%E8%E5
http://www.multitran.ru/c/m.exe?t=935916_1_2&s1=%E0%E4%F1%EE%F0%E1%F6%E8%EE%ED%ED%FB%E9%20%F1%EB%EE%E9
http://www.multitran.ru/c/m.exe?t=474945_1_2&s1=%EF%F0%EE%EC%EF%F0%EE%E4%F3%EA%F2
http://www.multitran.ru/c/m.exe?t=2971518_1_2&s1=%F0%E5%E7%F3%EB%FC%F2%E0%F2%FB%20%FD%EA%F1%EF%E5%F0%E8%EC%E5%ED%F2%E0%EB%FC%ED%FB%F5%20%E8%F1%F1%EB%E5%E4%EE%E2%E0%ED%E8%E9
http://www.multitran.ru/c/m.exe?t=6383599_1_2&s1=%EF%F0%E8%20%E2%E7%E0%E8%EC%EE%E4%E5%E9%F1%F2%E2%E8%E8%20%F1
http://www.multitran.ru/c/m.exe?t=4969128_1_2&s1=%E6%E5%EB%E5%E7%EE%E2%E0%ED%E0%E4%E8%E5%E2%FB%E9%20%EA%EE%ED%F6%E5%ED%F2%F0%E0%F2
http://www.multitran.ru/c/m.exe?t=4969128_1_2&s1=%E6%E5%EB%E5%E7%EE%E2%E0%ED%E0%E4%E8%E5%E2%FB%E9%20%EA%EE%ED%F6%E5%ED%F2%F0%E0%F2
http://www.multitran.ru/c/m.exe?t=4969128_1_2&s1=%E6%E5%EB%E5%E7%EE%E2%E0%ED%E0%E4%E8%E5%E2%FB%E9%20%EA%EE%ED%F6%E5%ED%F2%F0%E0%F2
http://www.multitran.ru/c/m.exe?t=3475960_1_2&s1=%E2%E5%EB%E8%F7%E8%ED%E0
http://www.multitran.ru/c/m.exe?t=1259960_1_2&s1=%EC%E0%E3%ED%E8%F2%ED%EE%E5%20%F1%F6%E5%EF%EB%E5%ED%E8%E5
http://www.multitran.ru/c/m.exe?t=1722628_1_2&s1=%EF%EE%EA%E0%E7%E0%F2%E5%EB%FC
http://www.multitran.ru/c/m.exe?t=4599436_1_2&s1=%EC%E0%F1%F1%EE%E2%E0%FF%20%E4%EE%EB%FF
http://www.multitran.ru/c/m.exe?t=4599436_1_2&s1=%EC%E0%F1%F1%EE%E2%E0%FF%20%E4%EE%EB%FF
http://www.multitran.ru/c/m.exe?t=4599436_1_2&s1=%EC%E0%F1%F1%EE%E2%E0%FF%20%E4%EE%EB%FF
http://www.multitran.ru/c/m.exe?t=2313880_1_2&s1=%E8%F1%EF%EE%EB%FC%E7%EE%E2%E0%ED%E8%E5
http://www.multitran.ru/c/m.exe?t=1743_1_2&s1=%EA%EE%EB%E8%F7%E5%F1%F2%E2%EE
http://www.multitran.ru/c/m.exe?t=2915268_1_2&s1=%EA%EE%FD%F0%F6%E8%F2%E8%E2%ED%E0%FF%20%F1%E8%EB%E0
http://www.multitran.ru/c/m.exe?t=1589292_1_2&s1=%EF%EE%E2%FB%F8%E5%ED%E8%E5%20%EA%E0%F7%E5%F1%F2%E2%E0
http://www.multitran.ru/c/m.exe?t=2815185_1_2&s1=%EF%E5%F0%E5%F7%E8%F1%F2%EA%E0
http://www.multitran.ru/c/m.exe?t=2072905_1_2&s1=%EF%EE%E2%FB%F8%E5%ED%E8%E5%20%E0%E4%F0%E5%F1%ED%EE%F1%F2%E8

International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391

[3] Degodya E.Y. “Study of the Effect of Various Reagents
on the Flotation ofFluorite  Species”//Present-
DayProblems of Integrated Utilization of Natural and
Technogenic Raw Minerals: Proceedings of the
International Plaksinsky Scientific Conference". — SPb.:
The Wind Rose, 2005. — P. 82-84.(conference style)

[4] “Study of Fluorite Floatation Regularitiesby Different
Collecting Agents” / Degodya E. Y., Shavakuleva O. P.//
Scientific Basisand Practice of Processing of Ores and
Technogenic Raw Materials: Materials of International
Scientific and Practical Conference. — Ekaterinburg,
2006. — P. 114-117.(conference style)

[5] Chizhevsky V.B. “Quality Improving of Iron-Vanadium
Concentrate in Processing of Titanium-Magnetite
Ores”/V.B. Chizhevsky, N. A. Sedinkina, O.P.
Shavakuleva//Progressive Methods of Dressing and
Integrated Utilization of Natural and Technogenic Raw
Minerals  (Plaksinsky  Scientific ~ Conference -
2014):Materials of International Scientific and Practical
Conference under general editorship of the RAS
Academician V.A. Chanturiya. — Almaty, LLP "Arko",
Karaganda, 2014. — P. 582-584.(conference style)

[6] Shavakuleva O.P. “Effect of Grain Size of Ferromagnetic
Minerals on the Magnetic Properties”/O.P. Shavakuleva,
M.V. Vecherkin//Mining Information and Analytical
Bulletin, 2006.- No. 1. — P. 340-342.(conference style)

[7] Zimon A.D., “Dust and Powder Adhesion”/A.D. Zimon. -
2-nd revised and corrected edition— M.: Chemistry, 1976.
— 432 p.(book style)

[8] Chanturiya V.A. “Chemistry of Surface Phenomena in
Flotation”/ V. A. Chanturiya, R. SH. Shafeev, - M. :
Nedra, 1977. — 191 p. (book style)

Author Profile

Degodya Elena Yur'evna received the diploma in

a Mining Engineering in 1995 and Science degree in

s Mineral Dressing in 2006. From 2001 she stays in the

N institute of Mining and Transport of Magnitogorsk

' state Technical University to carry out researches in
Mineral Dressing.

ShavakylevaOl’gaPetrovna received the diploma in
Mining Engineering in 2003 and Science degree in
Mineral Dressing in 2007. From 2003 she stays in the
institute of Mining and Transport of Magnitogorsk
State Technical University to carry out researches in
Mineral Dressing.

Volume 5 Issue 8, August 2016

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: ART20161375 DOI: 10.21275/ART20161375

1987


http://www.multitran.ru/c/m.exe?t=3119615_1_2&s1=%F1%EE%E2%F0%E5%EC%E5%ED%ED%FB%E9
http://www.multitran.ru/c/m.exe?t=3119615_1_2&s1=%F1%EE%E2%F0%E5%EC%E5%ED%ED%FB%E9
http://www.multitran.ru/c/m.exe?t=5104702_1_2&s1=%F1%EE%E1%E8%F0%E0%F2%E5%EB%FC
http://www.multitran.ru/c/m.exe?t=1137513_1_2&s1=%E4%EE%EF%EE%EB%ED%E5%ED%ED%EE%E5%20%E8%20%E8%F1%EF%F0%E0%E2%EB%E5%ED%ED%EE%E5%20%E8%E7%E4%E0%ED%E8%E5
http://www.multitran.ru/c/m.exe?t=1671859_1_2&s1=%E4%E8%EF%EB%EE%EC%20%E8%ED%E6%E5%ED%E5%F0%E0
http://www.multitran.ru/c/m.exe?t=1671859_1_2&s1=%E4%E8%EF%EB%EE%EC%20%E8%ED%E6%E5%ED%E5%F0%E0
http://www.multitran.ru/c/m.exe?t=1671859_1_2&s1=%E4%E8%EF%EB%EE%EC%20%E8%ED%E6%E5%ED%E5%F0%E0
http://www.multitran.ru/c/m.exe?t=3369232_1_2&s1=%EF%F0%E5%EF%EE%E4%E0%E2%E0%F2%FC%20%E2%20%E2%FB%F1%F8%E5%E9%20%F8%EA%EE%EB%E5
http://www.multitran.ru/c/m.exe?t=3369232_1_2&s1=%EF%F0%E5%EF%EE%E4%E0%E2%E0%F2%FC%20%E2%20%E2%FB%F1%F8%E5%E9%20%F8%EA%EE%EB%E5
http://www.multitran.ru/c/m.exe?t=3369232_1_2&s1=%EF%F0%E5%EF%EE%E4%E0%E2%E0%F2%FC%20%E2%20%E2%FB%F1%F8%E5%E9%20%F8%EA%EE%EB%E5
http://www.multitran.ru/c/m.exe?t=1671859_1_2&s1=%E4%E8%EF%EB%EE%EC%20%E8%ED%E6%E5%ED%E5%F0%E0
http://www.multitran.ru/c/m.exe?t=1671859_1_2&s1=%E4%E8%EF%EB%EE%EC%20%E8%ED%E6%E5%ED%E5%F0%E0
http://www.multitran.ru/c/m.exe?t=1671859_1_2&s1=%E4%E8%EF%EB%EE%EC%20%E8%ED%E6%E5%ED%E5%F0%E0
http://www.multitran.ru/c/m.exe?t=3369232_1_2&s1=%EF%F0%E5%EF%EE%E4%E0%E2%E0%F2%FC%20%E2%20%E2%FB%F1%F8%E5%E9%20%F8%EA%EE%EB%E5
http://www.multitran.ru/c/m.exe?t=3369232_1_2&s1=%EF%F0%E5%EF%EE%E4%E0%E2%E0%F2%FC%20%E2%20%E2%FB%F1%F8%E5%E9%20%F8%EA%EE%EB%E5
http://www.multitran.ru/c/m.exe?t=3369232_1_2&s1=%EF%F0%E5%EF%EE%E4%E0%E2%E0%F2%FC%20%E2%20%E2%FB%F1%F8%E5%E9%20%F8%EA%EE%EB%E5



