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DETERMINATION OF PHYSICOCHEMICAL PARAMETERS OF DJEBEL
ONK PHOSPHATE FLOTATION (ALGERIA)

Purpose. To define the optimal physical-chemical parameters for the flotation of Djebel Onk phosphate in Eastern
Algeria, for obtaining a concentrate of high quality with minimal dispenses and environment protection and using
micro-flotation tests to achieve maximum recovery of the latter.

Methodology. In order to achieve our purposes we used: the thermodynamic analysis method to characterize min-
eral surfaces and to define equilibrium pH value necessary for a complete phosphate recovery; micro-flotation tests to
determine optimal quantity of sodium oleate and alkyl hydroxamic acid collector (AERO 6493) concentrations for a
maximum concentrate extraction; Zeta-meter system to measure the Zeta potential of the phosphate electrokineti-
cally to choose the suitable values insuring the best hydrophobicity of the particle surface.

Findings. pH equilibrium value for the “mineral-water” system makes 8.7 for Ca;(PO,),. The maximal mineral
recovery is obtained, it is about 88.6 %, at Oleate concentration till 30.44 mg/l. However, in the case of AERO6493,
it reaches 86 % provided pH value equals 8.7; Zeta potential (surface charge) values —20.45 and —10.87 mV, correspon-
ding to concentration of Sodium Oleate collector 30.44 and 75 mg/1 of alkyl hydroxamic acid collector, respectively,
answering the minimal necessary concentrations for a maximum apatite flotation at equilibrium pH value of 8.7.

Originality. The originality of this research is in the application of flotation process for the first time on Algerian
phosphate ore, performed in optimal conditions (pH, collector concentrations, Zeta potential). This leads to a com-
plete recovery of phosphate concentrate with minimal reagents dispenses and environment protection.

Practical value. Application of the obtained optimal physical-chemical parameters of phosphate flotation permits
a using phosphate ores rationally, obtaining a high quality concentrate with poor tailings. All this contributes to the

improvement of technical-economical parameters of Djebel Onk plant and environment protection.
Keywords: phosphate; flotation; pH; reagents; Djebel Onk deposit; thermodynamic analysis method

Introduction. Phosphorus is a chemical element of
atomic number 15 and symbol (P). It is a member of the
group of Pnitrogens. The simple phosphorus body
comes in many different colours: white-yellow, red and
purple-black, transparent. It is a primary constituent of
plants and animals’ life, this element plays multiple
roles in plant metabolism and is one of the essential nu-
trients required for plant growth and development; con-
sequently, its deficiency restricts crop yield severely [1].
Phosphate rock minerals are the only significant global
sources of phosphorus.

Since these nineteenth-century discoveries, phos-
phate has found widespread use in various fields, includ-
ing the fertilizer industry and the manufacture of phos-
phoric acid, which accounts for 80—90 % of global
phosphate consumption, and other sectors such as the
paint industry, ceramics, cosmetics and pharmaceuti-
cals, the food industry and others.
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Algeria is among the world leaders in the production
of phosphate. The main deposits are located at Djebel
Onk region in the east near the Algerian-Tunisian bor-
ders. Currently, in the Jebel Onk complex, phosphate is
concentrated by gravimetric classification, generating a
large amount of sludge relatively rich in P,0s, with the
presence of different heavy metals such as Uranium, Cad-
mium, Zinc, Copper, and Arsenic which are considered
environmentally harmful materials and polluting sources
of the air, soil and both surface and groundwater [2].

The analysis of different research showed that the
flotation is the most promising method which gives very
satisfactory results. It occupies the first place in phos-
phate beneficiation; around 80 % of the world produc-
tion is beneficiated by flotation [3].

Actually, flotation presents a kind of instability dur-
ing separation process. The principal cause of the char-
acteristics variation of minerals extraction at processing
factories is the variable and not improved physical-
chemical conditions of pulp while floating, due to ore
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structure variation, liquid medium and quantities of
chemical reagents injected in the pulp when the separa-
tion process is conducted [4].

Resolution of this problem can be made with the
help of practical experimentation and thermodynamic
analysis method. The main idea of this study is based on
pH values, determination of the best reagent concentra-
tion and thermodynamic and zeta potentials [5].

By using the thermodynamic analysis method to as-
sess the flotation medium we have considered the fol-
lowing equations:

- relationship between the equilibrium constant of
reaction (K) and contributed in reactions substances
concentrations ([C]);

- relationship between the standard free energy of
reaction(F,) and its equilibrium constant (K) or stan-
dard electrode potential (E);

- relationship between the reaction relationship be-
tween the reaction potential (£), its standard electrode
potential (£, and equilibrium constant(K) [6].

The aim of this modest work is optimization of physi-
cal-chemical properties of phosphate by using flotation
process, for instance the pH values and necessary Na-Ole-
ate and AERO 6493 concentration for a maximal phos-
phate recovery. According to the obtained results, the opti-
mal pH value for a maximum extraction of phosphate is
8.7; however, the Na-Oleate collector concentration need-
ed to have the best phosphate separation is 30.44 mg/I1.

Materials and Methods. There are several beneficia-
tion techniques for upgrading phosphate ores. The type
of ore and the associated gangue minerals defines which
and how many techniques are used, knowing that the
most of sedimentary phosphate is valorized by flotation
[7]. To optimize physical-chemical parameters of the
latter, the thermodynamic analysis method and Micro-
flotation tests were used .

Micro-flotation tests. The sample was ground in wet-
milled to 38 um. The size fraction [-106 +38] um was
used as a float feed. The flotation tests were performed
using alkyl hydroxamic Acid Collector (AERO6493) as
a frother and Sodium Oleate (C,3H;3;NaO,) as a collec-
tor. As regulators, hydrochloric acid (HCI) and Sodium
hydroxide (NaOH) were used.

The flotation tests were carried out in a micro-flota-
tion cell with a volume of 100 ml related to a purified
nitrogen gas for bubble formation (Fig. 1). For phos-
phate flotation we considered the following procedure:

2

Fig. 1. Micro- flotation cell:

1 — Nitrogen Tank; 2 — Pressure Regulator; 3 — Air Flow-
meter; 4 — Magnetic Stirrer; 5 — micro-flotation cell; 6 —
Stirrer Bar ; 7— poroua Material
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- 1 g of phosphate samples with range size [-106
+38] pm;

- condition time is 5 minutes in an agitator, it is suf-
ficient time for the collector adsorption on the phos-
phate particles surfaces; concentrations of Sodium Ole-
ate collector are [mg/1]: 0.034; 1.52; 3.04; 15.2; 30.44;
46.606; 76.11; 154.22; 228; 33; 258.33; 304.44;

- concentrations of alkyl hydroxamic Acid Collector
(AERO 6493) are [mg/1]: 20; 50; 75; 100; 150; 250.

The flotation tests were performed through 4 appli-
cations.

First series: in the condition of pH value equal to 8.7
Na-Oleate as a collector with various concentrations
from 0.30 to 304.44 mg/l, the aeration and flotation
time was 1 minute.

Second series: in the condition of alkyl hydroxamic
Acid (AERO 6493) as a collector and a frother at the
same time, with varied concentrations from 20—
250 mg/1, pH is maintained at 8.7,

Third series: in the condition of different pH values
from 2 to 12, adjusted by adding the hydrochloric acid
(HCI) and the Sodium hydroxide (NaOH), and the
concentration of the Na-Oleate collector is fixed at
30.44 mg/l in all tests.

Forth series: by using different pH values from 2 to 12,
adjusted by adding the hydrochloric acid (HCI), and the
Sodium hydroxide (NaOH), and the concentration of
the alkyl hydroxamic Acid Collector (AERO 6493) is
fixed at 75 mg/I in all tests.

For concentrate recovery calculation we used the
following equation

Recovery; % :%;XIOO, (1)

where Fis feed weight in g.; C is concentrate weight
in g.; Fis phosphate content in feed, %; C is phosphate
content in concentrate, %.

Electrokinetic study of phosphate surface. The electro-
kinetic measurements of phosphate particles surfaces
with Sodium Oleate and alkyl hydroxamic Acid Collec-
tor (AERO 6493) in different concentrations were con-
ducted by using a Zeta-meter system. After pulp condi-
tioning at pH value equal to 8.7 for 10 min, the latter was
allowed to settle for 5 min. The suspended particles were
transferred to the Zeta-meter cell where the zeta poten-
tial was measured.

Thermodynamic analysis method. In this work, the
thermodynamic analysis method is used to compute and
characterize the phosphate flotation system. Nowadays,
this method is largely applied in the mineral processing
domain, especially in the separation by flotation. It also
permits us to define the salts compounding composition
representing the minerals surfaces, to conduct physico-
chemical patterns for the mineral surface interaction
processes with the reagents, taking into account the laws
of the absorptive collector layer formation, as well as to
carry out entire chemical state of liquid phase for ionic
components of floating pulp.

The thermodynamic analysis method is based on
these equations:

- the equilibrium constant equation
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Different authors [5—8] confirmed the possibility to
estimate the surface quality of salt in minerals, relying on

Fig. 2. Zetameter System

thermodynamic calculation. The essence of this method is
creating a system of basic reactions of dissociation and hy-
drolysis of minerals in the joint solution, and resolving the
realized equations obtained on the basis of these reactions.

Besides, the elaborated system must be completed by
the equilibrium and electro-neutrality equations for
their conformity and unknown quantities. Gibbs ener-
gies’ species and compounds were used in Kcal/mol
once calculating the standard free formation energies:
According to [8] Ca;(PO,), — 927.70; Ca*? — 132.18;
Ca(OH), — 207.38; CaOH" — 171.55; HCO;5 — 140.31;
CO? —126.22; H,PO, — 271.3; PO} ; HPO} —261.5;
CaHCOY — 273.673; OH™ — 37.595; H,0 — 56.69.

Results and Discussion. Estimation of electrochemical
characteristics state of apatite surface. In order to estimate
the electrochemical characteristics state of apatite surface,
we used the following reactions and equations (Table 1):
reaction of dissociation (1—13), the equations of balance
and electro-neutrality (1.1, .2).

Table 1
Reactions and equations of thermodynamic system(K, F°, E°)
N° . . AF’reaction, | E°,V
React & Eq. Reactions and equations K Keal.
! CaCO, © Ca?* +COY Ki=10%7 11.28
2 CaOH* ¢ Ca* +CO¥ K,=10"" 177
3 Ca(OH), «> CaOH" + OH~ K;=10"% ~1.765
4 HCO; <> CO¥ + H* K=10"% 14.09
> H,CO, <> HCO; +H* Ks=10%7 8.69
6 H,0 <> H* +OH" =107 19.035
7 CaCo,,,, <> Ca’ +CO} K;=107% 4.50
8 CaHCO; <> 3Ca? + HCO; Ky=107% 118
’ Ca3(PO4 )Zcrist < 3C32+ + 2PO4317 K9 = 10730‘02 4096
10 Ca,(PO,),,,, <>3Ca> +2PO} Ky=1077 45.26
Il HPOI > H' +2PO}" Ky =102 16.4
12 H,PO; <> H* + HPOZ Kp=107% 9.8
13 H,PO, <> H,PO? +H* Ki3=1028 2.9
L1 Ca** +CaOH" + Ca(OH), +3Ca;(PO,),,,, = CO} + HCO; +H,CO,
1.2 2Ca?* +CaOH* +H* = CO% +3P0O} +2HPO? +H,PO;
ISSN 2071-2227, Naukovyi Visnyk NHU, 2018, N2 4 45
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As a result of full chemical computation, pH equilib-
rium values for apatite mineral were defined (Fig. 3), as
well as the regularities of potential determining ions con-
centrations at various pH values corresponding to them.

The pH equilibrium values for the “mineral-water”
system make 8.7 for Ca;(PO,),. Thus, the equilibrium
condition of the system corresponds to the minimum
value of its free energy, so the obtained pH equilibrium
value of system can be considered as value of potential of
minimal charge of apatite oxidized surface [9].

Evaluation of Sodium Oleate and alkyl hydroxamic
Acid collector concentrations and pH value necessary for a
complete apatite recovery by using micro-flotation.

Effect of Sodium Oleate collector concentration. Ex-
perimental results of apatite micro-flotation in condition
of pH value equal to 8.7, Na-Oleate being a collector
with various concentrations from 0.304 to 304.44 mg/I
are presented in Fig. 4. They show a gradual increase in
the particles floatability by increasing the Oleate concen-
tration till 30.44 mg/l, where a maximal mineral recov-
ery is obtained, which is about 85 %. With this concen-
tration, it is observed that the recovery gradually de-
creases till a minimum value of 40.1 % corresponding to
304.44 mg/1 of Sodium Oleate concentration. This de-
crease in phosphate recovery even provided the increased
concentration of the collector, is explained by the cre-
ation of collector multilayers which increase the particle
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density. Thus, it will be too difficult to transport the lat-
ter to the pulp.

Effect of alkyl hydroxamic Acid Collector. The micro-
flotation tests are conducted in the condition of alkyl hy-
droxamic Acid (AERO 6493) being a collector and a
frother at the same time, with varied concentrations from
20—250 mg/l while the pH value is maintained at 8.7,
which was adjusted by using HCI. Experimental results
are illustrated in Fig. 5. They indicate that the phosphate
recovery is proportional to the AERO6493 concentra-
tion; the particles were mostly floated at 250 mg/1 of col-
lector concentration where the recovery reaches 74.14 %.

Influence of pH values on apatite recovery in the pres-
ence of Sodium Oleate. During these tests, pH values are
varied from 2 to 12 by using HCI and NaOH, and the
concentration of the Na-Oleate collector is maintained
at 30.44 mg/1 in all tests. Results of pH values influence
on apatite recovery in those conditions are recapitulated
in Fig. 6. They proved that phosphate particles floated
completely up to pH 8.7. The recovery increases simul-
taneously with the increase in pH values up to an opti-
mum value of 8.7; at this value the recovery becomes
almost stable — it is about 88.60 %. The complete float-
ability at pH values equal to 8.7 confirms the important
role of the free Ca* ions for the phosphate micro-flota-
tion. The free Ca* ions interact with Oleate, or both and
enhance the micro-flotation. After pH 8.7, the free Ca*

[H,PO3]

[Ca3(PO4);]

[Ca(OH)zl

[CaOH*]

[C0%7].

[HCO3]

[CaCO,]

220 4

25 4

Fig. 3. Effect of pH on the ions concentrations, and equilibrium p H determination in the case of different phosphate oxida-

tion products
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Fig. 6. Effect of pH on phosphate flotation with Sodium
Oleate at 30.44 mg/!

ions decrease to the minimum as well as the formation
of CaOH* and Ca(OH), which increases gradually by
increasing the pH values, which explains the lower re-
coveries at this pH range [10].

Influence of pH values on phosphate recovery in the
presence of alkyl Hydroxamic Acid Collector (AER06493).
In order to investigate the influence of pH values and
phosphate flotation behavior in the presence of AERO
6493, the pH values were adjusted by adding HCI and

ISSN 2071-2227, Naukovyi Visnyk NHU, 2018, N2 4

NaOH. Fig. 7 presents experimental results; they show
the variation of phosphate particles recovery in the de-
pendence of pH values. It is clear that maximal flotation
of mineral particles reaches 86.00 % at pH of about 8.7,
which is confirmed by the method of thermodynamic
analysis (see chapter 3.1.) and in different bibliographi-
cal references [5, 7, 8].

Influence of collectors on Zeta potential values of phos-
phate surface. The kinetic Zeta potential has an impor-
tant influence on mineral surface hydrophobicity. So, in
order to investigate the effect of this parameter and its
behavior on phosphate flotation in the presence of differ-
ent collectors the zeta potential was measured. Results of
Zeta potential measurements are demonstrated in Fig. 8.

They show that the zeta potential (surface charge)
value —20.45 mV corresponding to a concentration of
Sodium Oleate collector of 30.44 mg/l, meets the re-
quirement of the minimal concentration for a maximum
apatite flotation at equilibrium pH value of 8.7. Howev-
er, the obtained results, conducted with alkyl hydroxam-
ic Acid collector with different concentrations, are pre-
sented in Fig. 9.

They justified that surface energy or Zeta potential
value corresponding to optimal collector concentration
75 mg/1, insuring a maximal phosphate recovery (Fig. 4)
at equilibrium pH value of 8.7, is about —10.87 mV. This
value of zeta potential implied that chemical adsorption

100

20 r

50 -

Recovery, %

40

20 -

pH

Fig. 7. Effect of pH on phosphate flotation with AERO
6493 at 75 mg/1

Naoleate concentration (mg/1)
a T T T
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]
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Fig. 8. Results of Zeta potential measurements according
to Sodium Oleate concentration
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Fig. 9. Results of Zeta potential measurements according
to alkyl hydroxamic acid collector concentration

was achieved on apatite surface. Thus, the obtained re-
sults testify that at potentials, corresponding to minimal
charge on apatite surface, we found optimum structure
of the collector sorption layer, consisting of both kinds
of sorption; chemically fixed Oleate ions (Ol") and phys-
ically adsorbed Oleate molecules (Ol,) [11]. The neces-
sary hydrophobicity of mineral surface and the thermo-
dynamic possibility of its fastening on bubbles are in-
sured by the chemically fixed collector.

The physically adsorbed collector plays the role of
kinetic functions at flotation as providing effective de-
struction of hydrolayers between the bubble and parti-
cle, and hardening the bubble-particle contact. As a re-
sults, effective flotation could be provided [12].

Conclusions.

The results obtained from full chemical computing
of apatite surface by using the thermodynamic analysis
method, and those of phosphate micro-flotation tests at
different Sodium Oleate and alkyl hydroxamic acid con-
centrations, allow us to conclude the following:

- pH equilibrium value for the “mineral-water” sys-
tem makes 8.7 for Ca;(PO,),. Thus, the equilibrium
condition of the system corresponds to the minimum
value of its free energy, so the obtained pH equilibrium
value of the system can be considered as the value of po-
tential of minimal charge of apatite oxidized surface;

- gradual increase in the particle floatability by in-
creasing the Oleate concentration till 30.44 mg/l where
a maximal mineral recovery is obtained, is about 85 %.
However, in the case of AER0O6493, the particles were
mostly floated at 250 mg/l of collector concentration
where the recovery reaches 74.14 %;

- in the case of Na-Oleate and AERO6493 concen-
trations of respectively 30.44 and 75mg/l, maximal apa-
tite recovery was found being respectively 88.6 and
86.0 %, at the same value of equilibrium pH 8.7, which
was confirmed by thermodynamic analysis method;

- zeta potential (surface charge) values —20.45 mV
and —10.87 mV, corresponding respectively to concen-
tration of Sodium Oleate collector of 30.44 and 75 mg/1
of alkyl hydroxamic acid collector, corresponded to the
minimal necessary concentrations for a maximum apa-
tite flotation at equilibrium pH value of 8.7.
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Meta. BusHaunTn ontuMaibHi (hi3UKO-XiMivHi T1a-
pameTpu dutorauii gocdariB pogosuia JIxedben OHK
Ha cXoli AJDKAPY 3 METOIO OTPUMAaHHS BUCOKOSIKICHO-
To KOHILIEHTPATY 3 HAMMEHIIIMMHU BTpaTaMU Ta IITKOI0I0
JUTSl HABKOJIMIIHBOTO CEPENOBUILA, BUKOPUCTOBYIOUN
MikpodoTaliiiHe TeCTyBaHHSI JJIsI Or0 MaKCUMaJlb-
HOTO BUJTYYEHHSI.

Metomuka. J1151 1OCSITHEHHSI METU Oy BUKOPHUC-
TaHi: METOJ TEPMOAMHAMIUHOIO aHAJTi3y JIJIs OXapaKTe-
pU3YBaHHS MiHEepaJIbHUX ITOBEPXOHB i BUBHAYCHHS T10-
KaszHuKa 6anaHcy pH, HeoOxinHOro aJist TOBHOTO Binl-
HOBJIEHHST (ocdaTiB; MikpoduoTalliiiHe TecTyBaHHS
IUIS BU3HAYEHHS ONTUMAJIBbHOI KUTBKOCTI HEOoOXimHOI
KOHIIEHTpAallil KOJIEKTOpa 0JIEIHOBOKHMCIJIOTO HATPilo Ta
ankin-rigpokcamoBoi kucinotu (AERO 6493) g mak-
CHMAaJIbHOTO BWJIYYEHHSI KOHILIEHTPATY; CUCTeMa BUMi-
ploBaHHsT 3eTa-moTeHUiay ¢docdaTy I eJIeKTPOKi-
HETUYHOT0 BUOOPY MOTPiOHOrO MOKa3HMKA, 1110 BiIo-
Bimae rigpodoOHOCTI MOBEPXHi YACTUHOK.

Pesyabratn. IlokasHuk OGamaHcy pH mist cuctemu
»MiHepan — Boaa“ ctaHoBuTh 8.7 mist Ca;(PO,),. docsra-
€TbCS MaKCUMaJIbHE BWJIYYEHHSI MiHEpaJliB, IO CTAHO-
BUTb OJM3bKO 88,6 %, mpu KOHLIEHTpallii ojeata 10
30.44 mr/n. OgHak y pasi 3acrocyBanHst AERO6493 no-
csraeThest 86 % 3a ymoBM nokasHuka pH pisHoro 8,7; 3e-
Ta-TIOTEHIIIAN (TTOBepXHEBUIA 3apsim) cTaHOBUTH —20,45 i
—10,87 MB, BinmmoBinaroun KOHIIEHTpALlii KOJIEKTOpa OJiei-
HoBoKwMcoro Hatpito 30,44 i 75 Mr/ muid KoJieKTopa aji-
KiJI-TiIpOKCaMOBOI KMCJIOTU BiMOBIAHO, 110 BiAOBIIa€E
MiHiMaJIbHO HEOOXiIHii KOHLEHTpALIil 11T MaKCUMalb-
Hoi (hJ1oTAllii araTUTiB 3a Moka3HuKa 6anaHcy pH 8,7.

HaykoBa HoBu3Ha. OpuriHajibHiCTh TaHOTO AOCITi-
JDKeHHsI TIOJISITa€ B TOMY, IO BIEpIle 3acTOCOBAHO
npotiec dbaoTauii Ha dhochaTHil pyai AJKUPY B ONITU-
MasibHUX yMoBax (pH, KoHIIeHTpallii KoJIeKTopiB, 3e-
Ta-noteHiian). Lle mpu3BoaAUTH 10 TOBHOTO BUJIYYE€H-
HSI KOHLIeHTpaty docdary 3 MiHiMaTbHUMU BTpaTamMu
Ta IIKOIOIO MIJIST HABKOJIMIITHBOTO CEPEIOBHIIIA.

IIpakTiyna 3HAYMMICTB. 3aCTOCYBaHHS OTPMMAaHMX
ONTUMAJIbHUX (Di3MKO-XiMIYHMX TTapaMeTpiB doTalii
docdary mo3BOJISIE palliOHATBPHO BUKOPUCTOBYBATHU
docdarHi pynu, oTpUMaTH BUCOKOSKICHUN KOHIIEH-
TpaT 3 HU3BKOIO KiJIbKIiCTIO BiIXOMiB. Yce 1ie CIpusi€ Mo-
KpalleHHIO TEXHiKO-€KOHOMIYHMX IapaMeTpiB 3aBOIY
JI>xe6en OHK i 3aXUCTy HaBKOJMILIHBOTO CEPEIOBUILIA.

KmouoBi ciioa: goocgham, cpnomauis, pH, peacenm, po-
dosuwe [nceben OHK, Memoo mepmoouHamiuHO20 AHANIZY
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ems. OnpenennTs onTUMAaIbHbIE (PU3UKO-XUMU-
yeckue mapameTphl ¢iotauuu (GpocdaToB MeCTOPOXK-
nenus Ixebden OHK Ha BOCTOKE AXKHUpA C LEJbIO M0~
JIy4eHUsI BBICOKOKAYECTBEHHOI'O KOHIIEHTpaTa ¢ Hau-
MEHBIIUMU TIOTEPSIMU U BPEAOM [UISI OKPYXKaroulei
Cpellbl, UCIOJIb3ysl MUKPOMIOTAIIMOHHOE TECTUPOBa-
HUE IS €r0 MaKCMMAaJIbHOTO U3BJICYSHUS.

Mertoauka. Jist 1OCTUKEHUS LUEJIU ObLIIA UCTIOJb-
30BaHbI: METOJ TEPMOIMHAMWUYECKOTO aHaau3a st
OXapaKTepM30BaHUs MUHEPATbHBIX ITOBEPXHOCTEH U
oIpeaesIcHUS TToKa3aTels 6anaHca pH, Heobxogmumo-
TO IIJIST TIOJTHOTO BOCCTaHOBIIeHUS (pocdaToB; MUKPO-
(1oTanIMOHHOE TeCTUPOBAHUE IJISI OIIPEASICHUS OIT-
TUMaJbHOTO KOJMYECTBa HEOOXOMMMOM KOHIICHTpa-
1IMY KOJUIEKTOPa OJICMHOBOKMCIIOTO HATPUS U aJIKUII-
ruapokcamoBoit kuciiotel (AERO 6493) mist makcu-
MQJIBHOTO M3BJIEYEHUS KOHLIEHTpAaTa; CUCTEMA U3Me-
peHus 3eta-noTeHuMana ¢pocdata 1st DJIEKTPOKUHE-
TUYECKOTO BBIOOpA TTOAXOMSIIETo MoKa3aTesl, COOT-
BETCTBYIOIIETO THUAPO(GOOHOCTU TIOBEPXHOCTU Ya-
CTHII.

Pe3yabtatel. [Tokazarens 6ananca pH mist cuctembl
,MuHepan — Boga“ coctasmsiet 8.7 mist Cay(PO,),. Ho-
CTUTACTCSI MaKCHMMAaJbHOE W3BJICUCHUE MHMHEPAJIOB,
cocTapisioniee okoyio 88,6 %, Npu KOHLIEHTpaLUU
oneara no 30.44 mr/n. OgHako B ciiyyae IPUMEHEHMUS
AERO6493 nocturaetcs 86 % 1ipu ycJIOBUU ITOKa3aTe-
a1 pH paBHoro 8,7; 3eTa-nmoreHuMan (MOBEPXHOCTHBI
3apsna) coctapisieT —20,45 u —10,87 MB, cooTBeTCTBYS
KOHLIEHTPAllMM KOJIJIEKTOpa OJIEMHOBOKHCJIOTO Ha-
Tpus 30,44 u 75 Mr/n 115 KOJUIEKTOpa alTKWI-TUAPOK-
CaMOBOI KUCJIOTHI COOTBETCTBEHHO, UTO COOTBETCTBY-
€T MUHUMAJIbHO HEOOXOMMMON KOHIIEHTpPALMU IJIst
MaKCUMAJIbHOM (DIIOTAlIMU aIllaTUTOB IIPU TTOKa3aTele
6ananca pH 8,7.

Hayunas soBu3Ha. OpUTHMHAIBLHOCTh TAHHOTO WC-
CJICIOBAaHUSI COCTOUT B TOM, UTO BIIEpPBBIC MPUMEHECH
npoiiecc doranuu Ha pochaTHOM pyae AJKUpa B OIl-
TUMAaJIbHBIX yCIOBUSX (pH, KOHLIEHTpalluM KOJJIEKTO-
poB, 3eTa-MoTeHIal). DTO IPUBOAUT K MOJHOMY U3-
BJICYECHMIO KOHIIeHTpaTa ¢docdata ¢ MUHUMAJIbHBIMU
MOTEPSIMU U BPEIOM JIJISI OKPY>KAIOIIEi Cpe/ibl.

IIpakTyeckass 3HAYUMOCTb. [IpuMeHeHUE TTOJTy-
YEHHBIX ONTUMAITbHBIX (PU3NKO-XUMUIECKUX ITapame-
TpoB Giotanuu dhochara mo3BojsIeT pALMOHATBHO UC-
MOJTb30BaTh (pocaTHbIE PYIbI, MOTYYUTh BHICOKOKA-
YeCTBEHHBIM KOHIIEHTPAT ¢ HU3KUM KOJIMICCTBOM OT-
X0moB. Bce 3TO cmmocoOCTBYeT YIy4IIEHWIO TEXHUKO-
SKOHOMMYECKMX TapamMeTpoB 3aBoaa JIxeden OHK u
3aIUTE OKPYXKAIOIIEH CPEIbI.

KmoueBble cioBa: gocpam, garomayus, pH, pea-
eenm, mecmopodicoerue lxuceben Onk, memood mepmoou-
HAMUYECK020 aHAAU3A
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