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Purpose. The study of this scientific work concerns the treatment of the oolitic iron ore deposit of Gara Djebilet,
Tindouf, Algeria. Chemical and mineralogical analyzes performed on the representative sample taken from the stud-
ied area show high presence of phosphorus oxide P,Os. This negatively affects the quality of iron and steel products.
Quality improvement and reducing the content of impurities in the studied iron ore were the main objectives of the
present research study.

Methodology. To identify this ore, characterization is carried out on polished sections and thin blades, as well as a
chemical analysis of the initial sample, an XRD analysis of different size fractions of the initial sample, a chemical
analysis of major elements of iron ore from Gara Djebilet by XRF and quantitative analyses by EDX 74. Tests are
conducted on different types of roast slices with grain sizes of (-0250 + 0.125; -0.125 + 0.063; 0.045 + -0063 and
-0045 + 0.00) mm. Calcium chloride CaCl, additional to the dose ratio with iron ore: 10:90, 15:85, 20:80, 25:75 at
different temperatures, 600 °C, 700, 800 and 900 °C. After cooling, the roasted mass is analyzed with XRF.

Findings. Different size fractions of the crude sample were analyzed by XRD. The obtained results show that the
mineralogical composition comprises: hematite, phosphorus, silica, alumina and lime. The best results are achieved
with the following parameters: the particle size range - 0.063 + 0.045 mm, upon the complete release of the useful
component of its matrix with a P,O5 content equal to 0.06 % and Fe,0; equal to 61.67 %. The effect of CaCl, (alkaline
earth metal additive) on phosphorus during the roasting of iron ore in the ratio of 20 % CaCl, and 80 % Fe,O5 con-
tributes greatly to the reduction of phosphorus in the ore from Gara Djebilet, Tindouf, Algeria.

Originality. The Gara Djebilet iron deposit has not been exploited yet due to its high phosphorus content. The
originality of this research work resides in the application of the roasting process using calcium chloride at different
grain sizes, temperatures and concentrations.

Practical value. This method allows us to reduce the phosphorus to an acceptable level for the steel industry. The
present process is simple, economical and does not require investment in industrial equipment.

Keywords: iron ore, Gara Djebilet, dephosphorization, roasting, calcium chloride

Introduction. The oolitic iron ore of the Gara Djebi-
let deposit is not considered as a commercial product
due to its high phosphorus content.The objective of the
study is to reduce the phosphorus content and increase
the iron content in order to meet the steel industry re-
quirements. Research works are carried out on oolitic
iron ores of high phosphorus content. Several articles
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have been published in various international journals.
Tonkov (2012, 2013) subjected the oolitic iron ore to
900 °C for one hour. The application of leaching, physi-
cal separation and salts washing resulted in a phospho-
rus reduction of 0.7 to 0.15 %. A study on the potential
of micrococcus species to remove phosphorus (P) from
Nigeria's Agbaja iron ore was carried out by submerged
culture technique by O. W. Obot (2012).Obiorah S.M.O.
et al. (2011) conducted a research study on the effects of
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residence time, dilution rate, leachate concentration,
and the interaction of variables on dephosphorization of
Agbaja iron ore. They used the chemical leaching tech-
nique [H,SO,] and 23-factorial surface response meth-
odology. The goethitic fraction can be removed with a
heating pretreatment of about 300 °C for 1 h followed by
caustic leaching. The direct reduction technology by the
addition of sodium carbonate (Na,CO;) and magnetic
separation was developed by Zhu, D. Q. et al. (2013) to
treat high-phosphorus iron ore from Western Australia.
According to Yang, M. et al. (2015), the results indicate
that the phosphorus in the mineral is associated with
goethite and exists mainly in the Fe;PO; amorphous
phase. The phosphorus remains in the amorphous phase
after having been roasted below 300 °C. Li, Y. L et al.
(2012), obtained the best results for the removal of phos-
phorus in direct-reduction roasting from Ningxiang-
type high-phosphorus oolitic hematite, provided that
the dephosphorizing agent NCP and the new dephos-
phorizing agent TS are used together. A better rate of
recovery was obtained by direct reduction roasting with
dephosphorization agent followed by two steps of crush-
ing and magnetic separation by XU, C. Y. et al. (2012).
The P content decreases by 0.82 % in the crude ore and
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0.06 % in the concentrate. A new method (based on gas
separation plus melt separation) was proposed by Tang,
H. Q. et al. (2010) to remove phosphorus from iron ore
with a high phosphorus content, in which phosphorus
content was 1.25 and 50.0 % iron content.

Identification of the deposit. Location and reserves.
The Gara Djebilet iron deposit is located in the south-
west of the Tindouf basin, 130 km south-east of the
town of Tindouf, near the Algerian-Mauritanian bor-
der, as shown in Fig. 1. The studied mine is in the ex-
ploration phase and has not entered production yet.
Three main separate deposits have been recognized
throughout the East-West region extending over ap-
proximately 60 km. The exploitable reserves of Gara
Djebilet are around 1.7 billion tons at 57 % of iron, lo-
cated in two important lenses: the so-called “West”
lens with 780 million tons and the called “center” lens
with 900 million tons (Bersi et al., 2016).

Ore characterization. Observation in polished sections.
The observation of the polished sections shows primary
minerals representing roundish-grained magnetite at
0.2 mm of brownish color (Fig. 2, a). Hematite forms
the fouling structure around the magnetite grains
(Figs. 2, b, ¢).The presence of goethite — hydro-goethite
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Fig. 1. Geographical location of the Gara Djebilet deposit (Bersi et al., 2016)

Fig. 2. Original minerals:

a — grains of magnetite and aggregates of hematite between grains of non-metallic minerals; b — rims of hematite around grains

of quartz and magnetite; c — magnetite with rims of hematite
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in the intergranular space of ore in which magnetite
grains is 3.2 %, hematite 5—10 % and goethite-hydro-
goethite 20—25 %.

The structure is composed of rounded grains of clay
minerals. Sometimes the grains have a clear zonal struc-
ture (Fig. 3, a).The nonmetallic components of the ore
grains are cemented and shine in a light reddish brown
space (Fig. 3, b). Often, non-metallic grains are observed
in the central part composed of a clay material, this part is
surrounded by a border of the metallic unit of the ore and
mineral chlorite (Fig. 3, ¢).The ore rate (metal unit) is of
the order of 45—50 %, while the non-metallic unit con-
sists of 50 to 65 % of the mass of the rock.

Characterization of Gara Djebilet iron ore by X-ray
Sfluorescence. The chemical analysis of the initial sample
was carried out at the research laboratory of the SOMI-
PHOS-EI Hadjar steel complex, Annaba, Algeria. The
obtained results are shown in Table 1.

The results show that the ore is relatively rich, while
the phosphorus content is high, 1.89 % of P,Os. The

particle size analysis is performed in the laboratory of
Development of Mining Resources and Environment of
the University of Badji Mokhtar, Annaba, Algeria. The
samples were screened with a series of different mesh
sieves. The particle size analysis should separate the
grains of the ore and classify them by diameter. In order
to provide this study with more information about the
sample to be studied, a chemical particle size analysis is
carried out at the Laboratory of the National Office of
Geological and Mining Research of Boumerdes, Alge-
ria. The results of analysis of the various size fractions of
the major elements, Fe,O; and P,05 by X-ray fluores-
cence are presented in Table 2.

Characterization of the initial sample by XRD. The
taken sample were finely crushed and then analyzed by
X-ray diffraction (XRD). The obtained spectra are com-
posed of several peaks, corresponding to the mineral-
ogical composition. The results obtained relating to dif-
fraction spectra X-ray of the original sample, are shown
in Fig. 4.

Fig. 3. The structure of minerals:

a — zonal structure of clay minerals; b — non-metallic components (central part) in the cement matrix; ¢ — grains of clay minerals,

surrounded by a border of the ore mineral and chlorite

Table 1
Results of chemical analysis of iron ore from Gara Djebilet by X-ray fluorescence
Element Fe,0; | SiO, | CaO | ALO; | MgO | MnO | P,Os SO, K,O | Na,O | PAF
Component (%) | 57.00 | 5.92 4.68 3.97 1.28 1.89 1.07 0.48 0.19 9.86

Table 2

Results of particle size analysis of the major elements of the iron ore from Gara Djebilet by X-ray fluorescence

Size fractions, Yield, |Cumulative refusal, | Cumulative passers, Iron content, Content P,05
(mm) (%) (%) (%) (%) (%)
+2 53.65 53.65 100 59.62 1.76
2+1 13.96 67.61 46.35 56.18 1.63
-1+0.5 10.91 78.52 32.39 60.70 1.92
-0.5+0.25 06.41 84.93 21.48 57.04 1.80
-0.25+0.125 06.56 91.49 15.07 57.81 1.74
-0.125 + 0.063 06.02 97.51 08.51 61.09 1.97
-0.063 + 0.045 01.04 98.55 02.49 60.82 1.90
-0.045+0 01.45 100 01.45 59.57 2.12

Total 100 - -
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Fig. 4. X-ray diffraction spectrum of the initial sample of iron ore from Gara Djebilet

The XRD shows a mineralogical diversity including:
clay, silica, hematite, goethite; since elements with a
rate less than 1 % are not detected by the XRD, for this
purpose an alternative method of analysis is used.

Sample characterization by SEM. Using a SEM mi-
croscope, an image was taken for the iron ore sample
from the Gara Djebilet deposit as shown in Fig. 5, with
a magnification of 3000 times.

According to Fig. 6, the EDX analysis conducted by
SEM of an iron ore sample taken from the Gara Djebilet
deposit shows, on the one hand, a large peak of two ele-
ments represented by O and Fe. On the other hand, the
presence of silica and alumina (Si and Al) indicates the
presence of a clay fraction in this iron ore (8 %). The
presence of Ca and Mg is reflected by a minimal presence
of carbonates (calcite and dolomite). Finally, it is clear on
the spectrum that this sample contains phosphorus
(probably in the form of apatite) with a rate of P = 0.39 %.

Materials and method. Collection and characterization
of samples. The iron ore samples on which this work is
based are collected from different locations in the Gara

Djebilet deposit, in order to cover the maximum area of
study with an acceptable level of reliability. The iron ore
sample is crushed and subjected to chemical analysis us-
ing XRF in order to define the chemical composition of
the crushed crude iron ore from Gara Djebilet.

— 30 pm
ENSMM

Fig. 5. Observation of Gara Djebilet iron ore by SEM
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Fig. 6. Quantitative analysis by EDX 74
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Roasting of iron ore from Gara Djebilet. Different
types of slices were roasted with particle sizes of (-0.250
+ 0.125; -0.125 + 0.063; -0.063 + 0.045 and -0.045 +
+0.00) mm, adding CaCl, to the iron ore dose ratio of
10:90, 15:85, 20:80, 25:75 at different temperatures of
600 °C, 700, 800 and 900 °C. After cooling, the roasted
mass is analyzed by XRF; the results obtained in Table 3
show the effect of roasting with additive on the iron ore
as regards the extent of the dephosphorization.

Effect of particle size distribution on phosphorus reduc-
tion. Fig. 7 shows how particle size influences the reduc-
tion of phosphorus during roasting. It can be seen from
the graph that as the particle size decreases, there is a
decrease in phosphorus as well.

Effect of temperature on phosphorus content in iron ore.
Fig. 8 shows that the temperature affected the phos-
phorus during the roasting of the Gara Djebilet iron ore;

Table 3
Results of Gara Djebilet iron ore roasting tests
Particle size P,04 Fe,0, Weight Weight |Temperature P,04 Fe,0,
classes (mm) (%) (%) CaCl, (g) | Fe,0;(g) (C) (%) (%)
600 1.56 57.93
700 1.39 57.97
-0.250 + 0.125 1.74 57.81 10 90 300 114 58.68
900 1.03 58.96
600 1.18 60.67
700 1.09 61.84
-0.125+ 0.063 1.97 61.09 15 85 300 1.02 61.97
900 0.97 62.01
600 0.29 60.78
700 0.09 61.19
-0.063 + 0.045 1.90 60.82 20 80 300 0.06 61.67
900 0.13 60.96
600 0.65 59.53
700 0.48 58.61
-0.045+0.00 2.12 59.57 25 75 800 0.39 53.39
900 0.40 53.46

—
N A

after roasting

0.8 =4—0.125 mm
o 06 — ~#-0.063 mm
A 04 \‘\_ ~4—0.045 mm
B
02 — ==_0.045 mm
"‘-.\_. ;_'_'______,_7‘
0 T
10 15 20 25
Weight CaCl (g)

Fig. 7. Effect of granulometry on phosphorus during
roasting
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Fig. 8. Effect of temperature on phosphorus during iron
ore roasting
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the increase in temperature increases the rate of phos-
phorus removal.

Effect of CaCl, additive on phosphorus content in iron
ore. The calcium chloride is used to roast iron ore from
Gara Djebilet; it influenced the phosphorus in the iron
ore in the main, as it contributes to the reduction of
phosphorus as shown in Fig. 9.

Results and discussion. The effect of the granulome-
try of the particles as a function of the CaCl, dosage
with respect to the iron ore is studied. It can be seen
from Fig. 7 that the decrease in particle size affects the
dephosphorization of the iron ore. The best results
are achieved for the particle size range of -0.063+
+0.045mm. The P,O5 content reached 0.06 % and that
of Fe,0; was 61.67 %, which is consistent with the previ-
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Fig. 9. Effect of CaCl, (alkaline earth metal additive) on
phosphorus during roasting of iron ore
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ous work as indicated in the bibliography. Fig. 8 shows
that an increase in the temperature from 600 to 900 °C
resulted in a phosphorous removal rate in the iron ore.
When the temperature is high, good dephosphorization
is obtained. The best results are obtained for a granu-
lometry of -0.063 + 0.045 mm, when the useful compo-
nent of its gangue is completely released with a P,Os
content equal to 0.06 % and Fe,0; equal to 61.67 %.The
effect of CaCl, (alkaline earth metal additive) on phos-
phorus during the roasting of iron ore in the ratio of
20 % CaCl,and 80 % Fe,0;, as shown in Fig. 9, con-
tributes greatly to the reduction of phosphorus in the
Ore from Gara Djebilet, Tindouf, Algeria.

Conclusion. In this study, the possibility of using an
alkaline earth metal (CaCl,) for a dephosphorization of
the iron ore from the Gara Djebilet deposit, with a view
to its exploitation. It has been found that the iron ore of
this deposit depends on the parameters of the roasting
process, such as, particle size, temperature, and oxidiz-
ing additive. However, it is proven that the dephospho-
rization of iron ore from Gara Djebilet depends on the
variables process mentioned above and has given very
encouraging results.
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Mera. [locmimkeHHsT 1aHOI HAYKOBOI pOOOTH IO-
B’sI3aHi 3i 30araueHHSAM OOJIITOBOI 3aJ1i3HOI PyIY POIIO-
puia Iapa Ixe6inet, Tinnyd, Amkup. XiMiaHi i Mi-
HepaJIOTiuHi aHaJli3u, BUKOHAHI Ha MpeaCcTaBHULIbKO-
My 3pa3Ky, BiliOpaHOMY i3 JOCTiAXKYyBaHOI 00IaCTi, MO-
Ka3yloTb BUCOKUI BMicT okcuay docdopy P,Os. Lle
HEeraTMBHO BIUIMBAE Ha SIKiCTb METaJypriiiHOI MPOAYK-
wii. TMominimeHHs SKOCTI HUISIXOM 3HUKEHHST BMICTY
JIOMIIIIOK Y TOCIIIKEHil 3aMi3Hii pyai OyJ0 roJI0BHOIO
METOIO TIPEACTABICHOTO TOCTiIKeHHS.

Mertomuka. s ineHTrdikaliii jaHoi pyau BUKOHA-
HO BUBYEHHS aHITi(IB i Tpo3opux nutidiB, XiMiYHIIA
aHaJIi3 BUXiTHOTO 3pa3Ka, peHTTCHOCTPYKTYPHMIT aHA-
JIi3 (bpakiliii pi3HOI BEIMYMHU 3 BUXiTHOTO 3pa3Ka, Xi-
MiUHMI aHaJli3 OCHOBHMX €JIEMEHTIB 3aJli3HOI pyau 3
lapa [IxxeGiner 3a AOMOMOroK peHTreHomidbpakiiii,
KiJTbKiCHI aHaJi3u i3 3actocyBaHHsiM EDX 74. Tectu
MPOBOMAUJIMCS Ha Pi3HUX TUMAX CIIEYEHUX 3pi3iB i3
po3mipoM (dpakuii (-0250 + 0.125; -0.125 + 0.063;
0.045 + -0063 i -0045 + 0.00) MM. Xmopua KaJbllito
CaCl, OyB momaHWii MO 3aJli3HOI Pyay y IIPOITOPILisIX:
10:90, 15:85, 20:80, 25:75 3a pi3HUX TeMmIIepaTyp, Bil-
nosigHo, 600 °C, 700, 8001900 ° C. ITiciist 0XONIOMKEH-
Hs cTieyeHa Maca OyJia IpoaHaiizoBaHa 3a TOTIOMOTOI0
PEHTIeHOCTPYKTYPHOT'O aHaTi3y.

PesyabTaTi. byio npoBeneHo nudpakiiiiHe nocii-
TKEHHS (hpakiiii pi3HOI pO3MipHOCTI, Y3ITUX i3 CUPUX
npo06. OTpuMaHi pe3yabTaTh MOKa3yloTh, 110 MiHepa-
JIOTIUHUI CKJIa# BKJIIOYae B cebe remaTtut, ¢docdop,
KBapll, TIMHO3eM i BarmHO. Halibinbin onTuManbHi pe-
3yJIbTAaTU JOCSITHYTI MPU HACTYITHUX IapaMeTpax: Jia-
[a30H BeJMYnMHM YacTUHOK -0.063 + 0.045 MM, miciis
IIOBHOTO BUBUIPHEHHSI KOPHMCHOTO KOMITOHEHTa Ma-
tpui BMict P,Os Binmosinae 0.06 % mpu Bmicti Fe,0;
piBHoMy 61.67 %. Briius CaCl, (106aBKM JTy>KHO-3€-
MeJILHOTO MeTaty) Ha pocop Ii yac MpoKaproBaHHS
3ajizHoi pyau y BigHoweHHi 20 % CaCl, i 80 % Fe,0;
3HAUHO CMPUsIE 3HMUKEHHIO BMicTy docdopy B pyai 3
ponosuuia [apa JIxe6iner, Tinayd, Amkup.
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HaykoBa HoBu3Ha. PonoBuliie 3amizHoi pynu apa
JI>xeOineT 11e He eKCIUIyaTyeThCS Yepe3 BUCOKHUI BMICT
docdopy B pyai. OpuriHaIbHICTb 1i€T TOCTiITHULIBKOT
poOOTH TIOJISITAE B 3aCTOCYBaHHI IPOLIECY MpPoxXKapro-
BaHHS 3 BUKOPUCTaHHSM XJIOPUCTOTO KaNblilo Pi3HOI
3E€PHUCTOCTI, 13 3aCTOCYBAaHHSAM Pi3HUX TeMIlepatyp i
Pi3HUX KOHUEHTpaLIii.

IIpakTiyna 3HauumicTs. Lleii MeTon 103BOJISIE 3MEH-
1IyBaTU BMICT ¢docdopy A0 piBHS, TOMYCTUMOIO IS
MeTaTypriiiHoi MpoMuUcI0BOCTi. [cHytounii mpotiec npo-
CTUI1, EKOHOMIYHUI i HE BUMAara€ BKJIaJleHb Y IIPOMUC-
JIOBE O0JTamHAHHS.

Kimowosi cioBa: 3anizua pyoa, Tapa Jucebirem, de-
gocghopuszauis, npoxcaprosants, X10puod Karvyiro

eas. WMccrenmoBaHuss HaHHOI HaydHON pabOTHI
CBsI3aHbI C oOoraileHUeM OOJUTOBOI XKeJIe3HOU pyibl
mecTtopoxneHus apa [Ixeouner, Tunnyd, ALKup.
XUMUYECKUE U MUHEPAJTOTMYECKIE aHAIU3bl, BIOJI-
HEHHbIEe Ha MPeACTaBUTEILHOM 00pa3iie, OTOOpaHHOM
M3 McclenyeMoil 00J1acTH, TTOKa3bIBaloT BHICOKOE CO-
nepxanue okcuaa pocdopa P,Os. D10 oTpuiiateabHO
BIIMSIET HA KA4eCTBO METaJUTypPTUUYECKOM ITPOMYKIIVH.
ViydireHre KayecTBa IyTeM CHIDKECHUS COMEPIKaHMS
mpuMeceil B MCCIeTOBaHHOM KeJIe3HOU pyme OBLIOo
TJIABHOM 1IEJIBIO MTPEICTAaBICHHOTO MCCICIOBAHMS.

Metomuka. 151 uaeHTU(UKALIMY TaHHOM PYIbl BbI-
MOJTHEHO M3y4YeHME aHILIMMOB M MPO3PAYHbIX IILIH-
(hoB, XMMMYECKHUIT aHAJIM3 UCXOMHOro 0Opa3lia, peHT-
TEHOCTPYKTYPHBII aHanu3 ppakuuii pa3IuyHoON Bear-
YUHBI M3 WCXOJHOTO 00paslia, XMMMYECKUIl aHaJIU3
OCHOBHBIX 2JIEMEHTOB kKesie3Hoi pyasl u3 apa JIxe-
OWIeT MOCPENCTBOM PEHTIeHOAUMPAKIIMU, KOJIude-
CTBEHHbIC aHaIU3bl ¢ mpuMeHeHrueM EDX 74. Tectsl
MIPOBOIMIINCH HA pa3IMIHBIX TUIIAX CIICYCHHBIX CPE30B
¢ pasmepom dpakuuu (-0250 + 0.125; -0.125 + 0.063;
0.045 +-0063 u -0045 + 0.00) MmM. Xyopun KajabLus
CaCl, 6bu1 1OOABIICH K XKEJIe3HOM pye B IPOIIOPIIUSIX:
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10:90, 15:85, 20:80, 25:75 mpu pa3IUIHBIX TEMIICPATY-
pax, coorBeTcTBeHHO, 600 ° C, 700, 800 1 900 ° C. IToce
OXJIaXKIEHUS CIIEYeHHAsI Macca Obljla MpOaHATU3UPOBa-
Ha TIPY TTOMOIIM PEHTIEHOCTPYKTYPHOI'O aHAJIM3a.

Pesyabrartel. bouto mpoBeneHo AMdpaKkIIMOHHOE HC-
ciaenoBaHue (hpakUMil pa3IUyHON pa3MEepHOCTH, B3s-
TBIX U3 ChIPBIX MP00. [TosyyeHHbIE pe3yabTaThl MTOKa-
3bIBAIOT, YTO MUHEPAJIOTMYECKUI COCTaB BKIIIOYAET B
cebst rematuT, ¢ochop, KBapll, INMIMHO3eM U U3BECTb.
Hawn6osree onTuMabHBIE Pe3YBTAThI JOCTUTHYTHI IIPU
CJICIYIONINX TTapaMeTpax; IMaIa30H BeTMINHBI YACTHII
-0.063 + 0.045 MM, mocJie TTOJIHOTO BBICBOOOKIEHUS
TOJIE3HOTO KOMITOHEHTa MaTpullbl comepxkanue P,0s
cootBercTByeT 0.06 % mpu conepxanuu Fe,0; paBHOM
61.67 %. BozneiictBue CaCl, (106aBKU I1ETO0YHO3E-
MEeJILHOTO MeTaJjijia) Ha (pocdop Bo BpeMs ITpoKaIBa-
HMS XKeJle3Hou pynbl B oTHoleHuu 20 % CaCl, u 80 %
Fe,0; 3HaUUTEeIbHO CITIOCOOCTBYET CHUXKEHUIO COMep-
kaHus1 pocdopa B pyne u3 MectopoxaeHus ['apa [Ixxe-
ounet, Tunayd, Amxup.

Hayuynas HoBu3Ha. MecTopoxeHue KeJIe3HO py-
el Tapa JIxxeOumeT elle He SKCILTyaTUPYeTCsl M3-3a
BBICOKOTO cofepxxaHus docdopa B pyne. OpuruHaib-
HOCTh 3TOIl HCCIIeHOBATEILCKO PabOTHI COCTOUT B
IIPUMEHEHUM TIpoIiecca MPOKATUBAHMS C NCITOIb30Ba-
HHEM XJIOPHCTOTO KAJIbLNS pa3IMIHON 3¢pHUCTOCTH, C
MIPUMEHEHNUEM Pa3IMYHBIX TEMIIEPATYP U Pa3HBIX KOH-
LICHTPALIUIA.

IIpakTHYecKas 3HAYMMOCTD. DTOT METOI TTO3BOJISIET
yMeHbIIaTh coAepxkaHue docdopa 10 YpOBHSI, AOITY-
CTUMOTO IJISI METaJLTyprUuecKol MPOMBIIIIEHHOCTH.
CylIeCcTBYIOIIMI TTPOLIeCC MPOCT, SKOHOMUYEH M He
TpeOyeT BIIOXKEHUI B MPOMBIIILIEHHOE 000pyI0BaHKE.

KmoueBble ciioBa: scesesnas pyoa, Iapa icebunem,
degpocghopusayus, npokasugarue, Xa0pud Kaibyus

Pekomerndosano do nybaikauii Azzye Mecayd. Jlama
Haoxodxcerns pykonucy 30.10. 16.
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