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Abstract
Besides oil and gas, Algeria has important mineral resources which are a determining factor for the economic development of the 
country. Among these latter, barite is, for its specific properties, needed  in big quantities in the oil industry as the major ingredient 
of drilling muds. Barite is also used as mineral filler, in barium chemistry (special glasses) and in the civil engineering and public 
works (heavy concretes). In order to answer the requirements of this use, barite ores have to be treated and the method here applied 
is flotation. Without this technique, there would be no mining industry as it is known it today. 
The present work concerns a long series of tests which allowed to specify the efficiency of various collectors (anionic and cationic)   and 
modifiers (barium chloride, citric acid, potassium dichromate,…) during barite flotation. Besides the nature and consumption of the 
reagents, the influence of pH was also studied. After a comparative study of the various reagents used, the selected anionic collectors 
giving very good results were the sodium dodecylsulfate, petroleum sulfonate and sodium alkylsulfate Sulfopon T35. As for the cation-
ic collector, Armac 18, a primary amine acetate, does not float barite and could be used in reverse flotation. 
The conclusions which were drawn in this work have been then verified on artificial binary and tertiary mixtures of pure minerals 
and on a barite ore. The best performance was reached with the use of Petronate L (1000 g/t; pH 6.5) for barite flotation, leading to 
the obtention of a barite concentrate with a 95.1% BaSO4 grade answering the oil industry requirements.
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Introduction
Algeria is a producer of oil and gas and mem-

ber of OPEC. Except these two energy sources, it 
has important mineral resources which are a de-
termining factor for the economic development 
of the country. Among these latter, barite is, for 
its specific properties (high specific gravity = 4.5, 
high chemical stability, whiteness and low abra-
siveness), needed in big quantities in the oil indus-
try as the major ingredient of drilling muds. Barite 
is also used as mineral filler (paper, paint, plastics, 
etc.), in barium chemistry (special glasses) and in 
civil engineering and public works (heavy con-
cretes).

In order to answer the requirements of these 
uses, barite ores have to be treated and the method 
here applied is flotation. Without the development 
of this technique, there would be no mining indus-
try as it is known today. This shows the impor-
tance of this concentration process that allowed 
the exploitation of low grade ores and complex 
ores [13].

The present work concerns a long series of 
tests which allowed to specify the efficiency of 
various collectors (anionic and cationic) and mod-
ifiers (activating agents and depressants) during 
barite flotation. Besides the nature and consump-
tion of the reagents, the influence of pH has been 
also studied. The conclusions which were drawn 

in this work have been then verified on artificial 
binary and tertiary mixtures of pure minerals in 
view of barite separation from both gangue min-
erals. The study finally ends by the application of 
the optimal flotation conditions to a barite ore, 
giving a concentrate answering the oil industry 
specifications. 

Efficiency study of flotation reagents 
The flotation of barite was the subject of nu-

merous studies of fundamental and applied type. 
The general conclusion to be drawn from them 

is that barite enrichment by flotation presents no 
great difficulties provided that the ore processed is 
not complex (barite-fluorite for example) or does 
not require forced grinding or low BaSO4 content 
and with carbonate gangue.

Among the used or proposed collectors for the 
barite flotation, have to be mentioned carboxylates 
and especially oleic acid and its alkali salts, sodi-
um cetyl sulfate, and some sulfonates of sulfonat-
ed lauryl alcohol. One could also consider the pos-
sibility of using cationic collectors (in the absence 
of a siliceous gangue) [2]. 

Materials and Methods 
Materials

As mentioned in a previous work [10], the ma-
terials used were a gravity concentrate of barite, 
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a calcite sample, virtually free of impurities and 
a very pure quartz (99.9%). Except the latter min-
eral, all the other have been, after fragmentation, 
sieved and only the particle size range from 0.074 
to 0.2 mm was used for flotation tests.

Methods
In order to study the efficiency of the various 

collectors and modifiers during the barite flota-
tion, it is necessary to specify that all the flotation 
experiments have been performed in batch mode 
in a Fagergreen cell (capacity of 500 ml), in the 
same following conditions :

• use of distilled water ;
• solid content of the pulp = 20% ;
• pH adjusted by H2SO4 or whitewash, fol-

lowed by a 5 mn conditioning ;
• after an optional addition of a modulating 

agent, the collector is allowed to act during 10 mn  
• addition of oil pine as frother, when nec-

essary.

Results and discussion
The anionic reagents

Research conducted in the area of flotation of 
non-metallic minerals, especially barite (and as-
sociated calcite and quartz), allowed us to choose 
a priori anionic as well as cationic reagents, that 
may float these minerals. The tests were realized 
with the following collectors and gave the results 
mentioned hereafter:

*Sulfopon T35 is a sodium alkylsulfate, prod-
uct of tallow fatty alcohol sulfonation. It consists 
of a white paste, poorly soluble in water. Accord-
ing to the literature [3], increasing the temperature 
would favorably influence the collector efficiency. 
Also note that the collector is self foaming.

Barite flotation with Sulfopon, realized with 
1000 g/t of collector, extends to a wide pH range 
(4.3–10.2) with average recoveries of 94%. The 
best results are reached at natural pH (6–6.3).

The flotation yield of calcite is much lower; 
indeed, between pH 7 and 8.7, flotation of carbon-

Fig. 1. Flotation of barite (1), calcite (2) and quartz (3) with sodium dodecylsulfate (• 200g/t, ο 100g/t) – Influence of pH
Rys. 1. Flotacja  barytu (1), kalcytu (2) I kwarcu (3) z dodecylosiarczanem sodu (• 200g/t, ο 100g/t) – wpływ pH 

Fig. 2. Flotation of barite (1), calcite (2) and quartz (3) with Petronate L (• 1000g/t, ο 500g/t) – Influence of pH.
Rys. 2. Flotacja  barytu (1), kalcytu (2) I kwarcu (3)Petronate L (• 1000g/t, ο 500g/t) – wpływ pH
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ate gives a recovery of about 50% for a collector 
consumption of 1000 g/t. At pH 500 g/t, flotation 
rate decreases with pH up to 6.2, value Žat which 
performance is canceled and below which it can-
not go down because of the mineral dissolution. 
Quartz hardly floats with Sulfopon in a wide pH 
range (between 4.2 and 10). 

*Sodium dodecylsulfate (SDS) is an anionic 
surfactant known as lauryl (C12H25SO4Na) which 
is considered as “type-collector”in non metallic 
minerals flotation. It consists of a white paste, 
easily soluble in water. Taking into account the 
low consumptions used (100 and 200 g/t), it’s the 
collector which has given the best results in bar-
ite flotation. Indeed, from figure 1, it follows that 
sodium dodecylsulfate is particularly efficient for 
the flotation of barite at pH higher than 6 (con-
sumption: 200 g/t).

SDS acts also as calcite collector. It can be no-
ticed that performance increases with pH, from 
natural pH (7.2). In acid medium (pH = 6.2), flota-
tion is almost zero, always for the same consump-
tion of 100 g/t. 

In the pH zone (between 4 and 9.5), SDS didn’t 
float quartz ; this is valid, in general, for all the 

anionic collectors.
*Sulfonate Sinclair S-40: it is a sodium sulfon-

ate of molecular weight 461, mahogany colour, 
water emulsifiable. Its composition is following: 
sulfonate: 41.5%; Na carboxylate: 0.95%; salt: 
1.08%; water: 4.37%; petroleum: 52.1% [7].

Barite flotation tests carried out in the pH range 
comprised between 3 and 10 have given a maxi-
mum flotation rate at natural pH (6.2), with a con-
sumption of 500 g/t. This recovery decreases up to 
33% and up to 62%, respectively at pH 3 and pH 
10, which gives a bell-shape curve. Increasing of 
the collector consumption to 1000 g/t didn’t led to 
a significant performance improvement (augmen-
tation < 5%). 

The figures 500 g/t and pH 6.2 will be therefore 
retained for which the best results were obtained. 

For the calcite flotation with a consumption of 
1000 g/t and at pH 8 to 10, recovery was 96% on 
average. With 500 g/t, recovery of this carbonate 
is poor, while it’s about 12% at acid pH (6.2).

*Petronate L is a petroleum alkylsulfonate 
containing 62% of sulfonates of molecular weight 
from 415 to 430. Like all the sulfonates, Petro-
nate L is completely miscible in oil and can be 

Tab. 1. Flotation with Armac 18
Tab. 1. Flotacja z odczynnikiem  Armac 18

Fig. 3. Flotation of barite (1), calcite (2) and quartz (3) with Armacflote MFA 18  (• 1000g/t, ο 500g/t, Δ 250g/t) - 
Influence of pH

Rys. 3. Flotacja  barytu (1), kalcytu (2) I kwarcu (3) z Armacflote MFA 18  (• 1000g/t, ο 500g/t, Δ 250g/t) – wpływ  pH
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Fig. 4. Flotation of barite (1), calcite (2) and quartz (3) with Petronate L and BaCl2 – Influence of pH (A: Petronate L 
(500); B: Petronate L (500) + BaCl2 (500).

Rys. 4. Flotacja  barytu (1), kalcytu (2) I kwarcu (3) z Petronate L and BaCl2 – wływ  pH (A: Petronate L (500); B: 
Petronate L (500) + BaCl2 (500)

Fig. 5. Flotation of barite (1), calcite (2) and quartz (3) with Sodium dodecylsulfate and citric acid - Influence of pH. (A: 
NaDS (100); B: NaDS (100) + citric acid)

Rys. 5. Flotacja  barytu (1), kalcytu (2) I kwarcu (3) z dodecylosiarczanem  sodu i kwasem cytrynowym – wpływ pH. 
(A: NaDS (100); B: NaDS (100) +kwas cytrynowy)

Fig. 6. Flotation of barite (1), calcite (2) and quartz (3) with Sodium dodecylsulfate and K2Cr2O7 - Influence of pH. (A: 
NaDS (100); B: NaDS (100) + K2Cr2O7 (500))

Rys. 6. Flotacja  barytu (1), kalcytu (2) I kwarcu (3) Sodium dodecylsulfate and K2Cr2O7 – wpływ pH. (A: NaDS 
(100); B: NaDS (100) + K2Cr2O7 (500))
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water-dispersible (preferably hot water). It is par-
ticularly useful as emulsifier and wetting agent for 
various solvent systems [14].

To assess the interest of this collector, barite 
and calcite have been floated under the same con-
ditions as those used during testing with Sinclair 
S-40. From figure 2, it can be observed that Petro-
nate L floats barite with significantly better recov-
eries (100% at pH 6).

As for calcite, it floats with 250 g/t at pH 6, 
reaching a yield of almost 40%, a figure that ris-
es with the reagent consumption, from 1000 g/t, to 
a maximum value of 97–98% in the pH range 6–9.7.

*Aeropromoter 825: a mixture of sodium sul-
fonate, fuel oil and water, mahogany brown, made 
by the US company Cyanamid. Its molecular 
weight is low (about 350). It is present in viscous 
form which heating increases the fluidity [4]. It 
can be dispersed in hot water.

As the sulfonates above mentioned, the Aero-
promoter 825 floats barite effectively at a rate of 
500 g/t. The recovery is 75%, at pH 6. In order 
to improve this latter, barite has been floated with 
1000, then 2000 g/t. The best result was obtained 
at natural pH (yield of 95%). At acidic pH, the ef-
ficiency of this collector is showing a considerable 
fall.

Calcite floats to almost 100 % for a reagent 
consumption of 1000 g/t and this in the same basic 
range as barite. As for quartz, it doesn’t practically 
float in the pH range 3-9.

*Sulfosuccinate 2875: it’s a reagent which for-
mula is:

ROOC – CH2 – CH.COO- M+     [174]
SO3 – M+

It is used as wetting agent, auxiliary collector 
and fatty acid emulsifier for a variety of flotation 
processes. The flotation tests of the considered 
minerals, carried out at different values, cover the 
area from 3 to 10.5. The flotation barite perfor-
mance remains constant for consumptions higher 
than 500 g/t and reaches 100% for 1000 g/t. For 
a lower consumption (250 g/t), it passes through 
a maximum between pH 6 and 9.

For calcite, the consumption of 1000 g/t is suf-
ficient to achieve an average yield of 94% in the 
alkaline range (pH 7 to 9).

At acidic and neutral pH, sulfosuccinate ac-
tion on the flotation of quartz is zero. This mineral 
abruptly and totally floats from pH 8.

The cationic reagents
Among the amines, Armac 18, Armacflote 

MFA 18 and amine triisooctyl have been used. 
*Armac 18 is a primary amine acetate formula 

R-NH3 + CH3COO- where R is an alkyl radical 
containing 18 carbon atoms or 16–18 carbon at-
oms saturated chains by hydrogenation; the R18 
amine itself is insoluble in water. 

The pH range for which a maximum flotation is 
observed with Armac 18 is indicated in the table 1.

*Armacflote MFA 18: with a consumption of 
500 g/t, it floats barite at pH 4.5–9.5 with a poor 
yield of 5–8%. When flotation tests of gangue min-
erals (calcite and quartz) are conducted at 500 g/t, 

Tab. 2. BaSO4/SiO2 separation using sodium dodecylsulfate (200 g/t) at pH 7

Tab. 3. BaSO4/SiO2 separation using Petronate L (1000 g/t) at pH 6.5

Tab. 2. BaSO4/SiO2 rozdział z wykorzystaniem dodecylosiarczanu sodu (200 g/t) przy pH 7

Tab. 3. BaSO4/SiO2 rozdział z wykorzystaniem Petronate L (1000 g/t) przy pH 6.5
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a very low recovery of calcite (5–15%) is noticed 
between pH 6 and pH 9.8. As for quartz, it floats 
to 98 % at pH 6. This yield decreases slightly with 
increasing pH up to 10. For a consumption of 250 
g/t, quartz remains at the bottom of the flotation 
cell and only 4% float at pH 4 (Figure 3).

At the end of the barite flotation experiments 
that were realized with different anionic and cat-
ionic reagents, a comparative study has allowed to 
test the efficiency of these latter. So, were selected 
those that gave the best results: Sodium dodecyl-
sulfate, Petronate L and alkylsulfate Sulfopon 
T35, with respective consumptions 200, 1000 and 
1000 g/t, particularly in the pH range between 6 
and 9.5. It must be added that the best yield (99%) 
was reached with sodium dodecylsulfate at pH 6.

Among the cationic reagents, it has been no-
ticed that Armac 18, with 500 g/t, does not float 
barite and could therefore be used in reverse flota-
tion, as it was proposed by italian authors [5],[16].

Efficiency study of the modifiers
Barite is often associated in nature with gangue 

minerals such as calcite, quartz, etc. The use of 
collectors allowing the selective flotation of the 
useful mineral often requires the use of modifiers 
such as barium chloride, citric acid, sodium sili-
cate, potassium dichromate, quebracho, etc. [15].

Given the large number of combinations relat-
ed to the flotation tests conducted in the presence 
of collectors used alone, different modifiers will 
be combined only with the collectors that gave the 
best results, i.e. Sulfopon T35, sodium dodecyl-
sulfate and Petronate L.

The main conclusion of this study is that the 
distinction between an activating and a depress-
ing agent is not as clear as one might think. A re-
agent may act as activating agent of a mineral with 
a given collector and as depressant with another; 
furthermore, it can activate the flotation of a min-
eral in a pH range and, with the same collector, 
depress this mineral in another pH area.

*Barium chloride: is an inorganic compound 
with the formula BaCl2. It’s a white chlorine and 

barium salt, soluble in water. Like other barium 
salts, it is relatively toxic.

Combined with:
–Sulfopon T35, BaCl2 depresses barite, main-

ly at natural pH while it has no effect on gangue 
minerals, but with a low depression of calcite at 
basic pH in presence of 500 g/t of Sulfopon. 

With a double amount of the same collector, 
barium chloride activates calcite. 

–Sodium dodecylsulfate (100 g/t), BaCl2 (500 
g/t) gives a maximum flotation yield (85%) for bar-
ite in basic area (pH 9.5). Note that if the amount 
of barium chloride is increased while maintaining 
the same collector consumption, a depressing ef-
fect on barite is obtained, on the other hand.

For gangue minerals, it is noticed that calcite is 
activated and quartz doesn’t react at all and that, 
for the same combination of reagents.  

–Petronate L : the action of BaCl2, when com-
bined with this petroleum sulfonate at 1000 g/t 
and pH 6, is only interesting for barite which it ac-
tivates; indeed, adding BaCl2 improves the recov-
ery from 35 to 60% and even 70% (at pH 10.2).

In these conditions, quartz doesn’t float while 
calcite floats to 93% (Figure 4). 

– Among the cationic collectors, it is Armac 18 
(or primary amine acetate) that has been added in 
the cell after BaCl2. Barite which floats at 1000 g/t 
of Armac 18 with a maximum yield of 80% at pH 
7, is activated by BaCl2 and reaches a maximum 
recovery of 85% at pH 7.5. This upper limit de-
creases progressively as the pH increases. 

For calcite, floated at 500 g/t of collector in the 
basic range, it’s depressed by BaCl2 allowing only 
a recovery of 20% at pH 9.5; this one becomes zero 
at pH 6. It is known that quartz floats with amines.

*Citric acid is an organic acid of formula 
C6H8O7.

Will be considered the same collectors used in 
combination with BaCl2.

Note that in all tests, citric acid was added at 
500 g/t.

–Sulfopon T35: as previously mentioned 
(§ II.1), Sulfopon T35 exerts a good action as col-

Tab. 4. BaSO4/SiO2 separation using Sulfopon T35 (500 g/t) at pH 6.5
Tab. 4. BaSO4/SiO2 rozdział z wykorzystaniem Sulfopon T35 (500 g/t) przy pH 6.5



275Inżynieria Mineralna — LIPIEC – GRUDZIEŃ <2016> JULY – DECEMBER — Journal of the Polish Mineral Engineering Society

lector on the  grains of pure barite and mainly at 
natural pH, where recovery reaches 94% when 
collector consumption is 500 g/t. As soon as it is 
added the same amount of citric acid, the mineral 
is completely depressed over the studied entire pH 
range. 

In the same conditions, it appears unneces-
sary to add the depressant in flotation of calcite 
and quartz with Sulfopon as both gangue minerals 
float, the first quite little and the second, not at all.

–In the presence of sodium dodecylsulfate (100 
g/t), citric acid is an activating agent of barite at 
acidic pH and depresses this one beyond pH 6 and 
pH 8.8 (Figure 5).

Calcite, which floats with dodecylsulfate from 
natural pH, undergoes the depressing action of cit-
ric acid. Quartz does not react at all in the pres-
ence of citric acid.

From pH 8, quartz is depressed when Petronate 
L is used as collector and combined with citric 
acid. As for calcite, it is activated by citric acid 
in the presence of Petronate L (especially at pH 6 
where recovery reaches 96%). 

-It was also tried to estimate the action of cit-
ric acid on the considered minerals in presence of 
cationic collectors. As mentioned before, Armac 
18 alone floats the three minerals. Adding citric 
acid depresses them. This depression is important 
especially at pH 9.5 for barite (for a consumption 
of acid of 2000 g/t). Note that when the collector 
consumption is multiplied by 4:

– calcite is totally depressed between ph 7 
and 10.5;

– quartz undergoes the depression effect in 
the pH range 6–9.

– The tests with Armacflote MFA 18 have been 
limited to the consumption of 1000 g/t of the col-
lector which, when combined with citric acid (500 
g/t), allowed the obtention, at pH 9.5, of a rate bar-
ite flotation of 62%, hence the role of activating 
agent played here by citric acid. This role is also 
found with calcite which yield is much more im-
portant (95% at pH 9.5). Quartz finally undergoes 
depression at pH 6.

*Potassium dichromate is a common inorgan-
ic chemical agent (formula K2Cr2O7) with a very 
bright, red-orange color. This mineral salt, indi-
cated in the literature as a depressant of barite, 
was found effectively as such in certain limits of 
pH during the flotation tests carried out with all 
the collectors used in our study, except Petronate 
L. When combined with this latter, the dichromate 
has an inverse effect on barite flotation, and slight-
ly activates it especially at pH 6–8.

Note that the dichromate was used everywhere 
at 500 g/t.

– Sulfopon T35: according to the figure 6, it 
is noticed that the dichromate activates calcite at 
pH 8 when collector is Sulfopon T35 and that it 
depresses it at the same pH when dodecylsulfate 
is used. The quartz flotation is not at all influenced 
par the addition of dichromate.

*Sodium silicate is an inorganic salt, odorless 
and very soluble in water.There are two definable 
silicates: metasilicate (Na2SiO3) and disilicate 
(Na2O.2SiO2) [12]. It is the influence of the for-
mer on the action of the various collectors that has 
been investigated.

Added at 1000 g/t in all flotations, the metasili-
cate generally depressed barite, when used in pres-
ence of all the studied anionic reagents, with the 
exception of sulfonates Petronate L and Aero 825 
with which it activates the heavy mineral. Howev-
er, it is noticed that Na2SiO3 still depresses barite 
at pH 8.5. Calcite is also depressed, especially at 
pH 9.5, in presence of the same two collectors; on 
the other hand, it is activated by sodium silicate 
when this one is combined with the already men-
tioned sulfonates. It appears that sodium silicate 
addition has no influence on quartz flotation with 
used carboxylate, alkylsulfate and sulfonate, ex-
cept for the former in presence of which quartz is 
depressed from pH 9.

*Quebracho is an important compound of the 
tannins (complex mixtures of polyphénols), pro-
duced from a plant grown in Mexico. It has been 
recognized by many researchers ([1], [6], [8], 
[11]) as depressant of calcite. Indeed, this action 
has been confirmed during the tests realized with 
potassium oleate, dodecylsulfate and petroleum 
sulfonate Petronate L. 

Combined with all these collectors at 500 g/t, que-
bracho totally depresses calcite at basic (pH>7). With 
100 g of dodecylsulfate per ton, calcite is depressed 
by quebracho over the entire pH range (6- 10).

Artificial mixtures flotation
To verify studied reagents’efficiency for the 

separation of barite from the gangue minerals, ar-
tificial binary and ternary mixtures of these min-
erals were realized. Their particle size was com-
prised between 0,3 mm (48 mesh) and 0,074 mm 
(200 mesh) (the most fragile minerals being the 
finest). The proportions of the constituents in the 
binary and ternary mixtures were systematically 
50 : 50 and 40 : 30 : 30. 

The procedure adopted is that described in sec-
tion II.1.
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Barite (0.074-0.1 mm)/Quartz (0.2-0.3 mm) mix-
ture

Although barite-quartz differential flotation has 
become an almost routine operation in industrial 
practice, the tests performed in this study seem to 
open new paths. Indeed, the best results were ob-
tained in the following conditions, as mentioned 
in tables 2 and 3:

–dodecylsulfate (200 g/t) allowed barite float 
at pH 7, thus obtaining a 99.2% BaSO4 concen-
trate with a 98.4% recovery and a tailing grading 
98.2% SiO2 with a  recovery of 99.4%.

–Petronate L (1000 g/t) and at pH 6.5, gave 
a barite concentrate at 98.4% BaSO4 (recovery 
98.8%) and a tailing with same SiO2 content and 
recovery than before.

Barite (0.2-0.3 mm/Calcite (0.074-0.1 mm) mix-
ture

Recall that in order to not dissolve calcite, 
precaution was taken to not drop below acid pH 
6–6.5.

It is at pH close to this area that the two min-
erals could be separated. Table 4 gives the best 
result obtained with Sulfopon T35 (500 g/t); this 
allowed to reach content and recovery higher than 
98%, both in concentrate and in tailing (table 4). 
This separation is the best, especially as the col-
lector is used alone and without addition of froth-
er, hence the economic benefit.

Barite (0.074-0.1 mm/‘’Quartz +Calcite’’ (0.2-0.3 
mm) mixture

Barite was effectively separated from the two 
other minerals thanks to sodium dodecylsulfate (100 
g/t), sulfonate S-40 (500 g/t) and sulfosuccinate 2875 
(500 g/t) at pH 6.5. The comparison of the flotation 
parameters (content and recovery), allows to affirm 
that the  results obtained using the sodium dodecyl-
sulfate are excellent, as it is shown on Table 5.

Conclusion
After a theoretical research on flotation of bar-

ite, a systematic experimental study of the heavy 
mineral and associated gangue minerals (calcite 
and quartz) was carried out with various collectors 
and modifiers, at different consumptions and pH 
of the aqueous phase.

A comparative study allowed to test the effi-
ciency of the reagents used and led to the selection 
of sodium dodecylsulfate, petroleum alkylsulfon-
ate Petronate L and sodium alkylsulfate Sulfopon 
T35, among which the first has given the best re-
sults. These conclusions have been then verified 
on artificial binary and tertiary mixtures and on 
a barite ore, in view of separation of barite from 
gangue minerals. The application of the optimal 
flotation conditions resulted in obtaining a bar-
ite concentrate with a content higher than 95% 
BaSO4, a content which answers the oil industry 
users demand.

Tab. 5. BaSO4/SiO2 + CaCO3 separation using sodium dodecylsulfate (100 g/t) at pH 6.5
Tab. 5. BaSO4/SiO2 + CaCO3 rozdział z wykorzystaniem sodium dodecylsulfate (100 g/t) przy pH 6.5
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Studium porównawcze odczynników do flotacji barytu 
Poza ropa naftową i gazem Algieria ma ważne  dla rozwoju gospodarczego surowce  mineralne.  . Spośród nich  wazny jest baryt  
z uwagi na jego specyficzne właściwości, zapotrzebowanie w przemyśle naftowym jako główny składnik w płuczkach wiertniczych. 
Baryt jest również stosowany jako wypełniacz mineralny, w chemii (specjalne okulary) oraz w inżynierii lądowej i robotach publicz-
nych (betony ciężkie). Aby sprostać wymaganiom jakościowym rudy barytu muszą być poddawane przeróbce, metodą stosowaną we 
wzbogacaniu  jest flotacja. 
Niniejsza praca dotyczy długiej serię testów, które pozwoliły określić skuteczność różnych kolektorów (anionowych i kationowych) 
i modyfikatorów (chlorek baru, kwas cytrynowy, dwuchromian potasu) na proces flotacji barytu. Oprócz charakterystyki  i zużycia 
odczynników badano również  wpływ pH. Po przeprowadzeniu analizy porównawczej różnych odczynników  stwierdzono że wy-
brane kolektory anionowe dają bardzo dobre ( dodecylosiarczan sodu, sulfonian naftowy i sód alkilosiarczan Sulfopon T35). Co do 
kolektora kationowego  ARMAC 18, stwierdzono, że podstawowy składnik - octan aminy nie pływa na flotację barytu i może być 
stosowany we flotacji odwrotnej.
Wnioski, które zostały przedstawione w pracy zostały zweryfikowane na sztucznych dwuskładnikowych  mieszaninach  czystych 
minerałów i rudy barytu. Najlepsze wyniki osiągnięto przy zastosowaniu Petronate L (1000 g / t; pH 6,5) dla barytu wzbogacanego 
flotacyjnego, co pozwala na otrzymanie koncentratu barytu o zawartości 95,1% BaSO4, odpowiadającego wymaganiom przemysłu 
naftowego.

Słowa kluczowe: flotacja, baryt, mminerały płonne, zbieracz, modyfikator, odczyn pH




