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ABSTRACT

The contact angles of industrial oleic acid, naphthenic acid and its ac-
cession at different temperatures adding the nonionic surfactant were
investigated by determining of surface tension. It revealed that the in-
dustrial naphthenic acid could increase the contact angle of sodium
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oleate in silica surface and improve the mineral hydrophobicity. The
optimized combination of fatty acids and nonionic surfactant enables
separation temperature of silicaand hematite dropped from 43 °C to 23

°C, the energy consumption was saved significantly.
© 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Itisthekey factor that thethree-phase contact angle
withwhich discussed thefloatability of theminerd par-
ticleswhen surfactants as coll ectorsto form associa-
tion. Thecritica micelleconcentrations(CMC) of some
ionic surfactantshave beeninvestigated at different tem-
peratures by the Lee-Wheaton equation using el ectri-
ca conductivities¥. SA.Kondratev? reported that films
bond strength onfloated minerd pellet bubbleincreased
by the addition of nonpolar reagent. The hydrophobic
surfaceismoretypical of theflotation practice surface.
The angle can reach the maximum static wetting angle
of more than 90°. His another research showed that
identifying the capability to form flotation complex de-
pended not only ontheavailahility of aregent absorbed
on aparticlesurface, but also on promoting the thin-
ning-down of water interlayer between amineral par-

ticlesassociated with particleand abubbl €2, It can be
rationally explained thefunction of additiveinflotation
the carboxyl salt ascollector. At theminera particles
surface membranes adsorbed fatty acid salt, the hy-
drophobicity increase can promote the generation of
the products“. Thethin -layer wicking techniquewas
proposed to measure the contact angle of liquid on
powder™. B. A. Bezuglyi reported that ahigh sensitiv-
ity of response shapeto the static curvature of liquid
surfacewas used to improvethetilting-plate method.
Theresultsof measuring contact angleswerewell con-
sistent with the data obtained by the sessile drop
method!®. With theautomatic polynomid fitting ago-
rithm (APF) was used to measure the contact angle,
thismethod need not the parameters of fluid proper-
tied”. According to Stalder!®, they without assump-
tions by defining the contour of thedrop asaversatile
B-splinecurve, taking advantage of thereflection of the
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drop onto the substrate to detect the position of the
contact pointstotest the contact angleof spherica drop-
letsand non-symmetric droplets. Dingleused thefinite
element al gorithm to deal with the appearance data of
liquid droplet to determinethe contact angl€¥. Whena
kindof liquidinfiltrateacapillary with radiusr, theclimb-
inglength L of the column bed and thetimet can calcu-
late the contact angle by Washburn equation,
L2=yrtcos6/2n. In this article the contact angles of dif-
ferent surfactants combination on SiO, wereinvesti-
gated under different conditions. By theoptimized com-
bi nation of sodium fatty acid and nonionic surfactants,
flotation separation SO, fromthe hematitein normal
temperature gained an excdl lent resullt.

EXPERIMENTAL

Themain instruments

Surfacetension measurementsweredetermined by
atype of K100 surface tension instrument of Kruss
Comp.. Theviscositiesof themixed collector solution
weredetermined by NDJ-7 rotative viscometer. The
determination of contact angleswerecarried out witha
saf-mademeasuringinstrument.

Reagentsand materials

The quality of industrial grade oleic acid has
192.8mg KOH/g of acid value and iodine value 140.
Thequality of industrial grade naphthenic acid is of
142mg KOH/g of acid value and neutral oil content
weight 18%. The surfactantsinclude Tween 80, poly-
ethylene glycol (PEG) 400 and polyoxyethylene -
polyoxypropyleneether (2010). They al wereof com-
mercia chemicasand wereused without further purifi-
cation. Theminerd of hematitewasprovided by Anshan
flotation factory.

Experimental operation

Silica was prepared by depth scavenging from
abovefactory tailing, with alcohol to removeorganic
matter, with 1.1 hydrochloric acid washed it twice, iron
content of thesilicawaslessthan 0.1%, canbeseen as
pureslica, particleszedistributioninthe200-325 mesh.

A tubeinner diameter of 5.76 mm, to ensurethe
height of SIO, packed bed the SiO, filled wasaways
5.000g, bottom seal ed with 0.05g cotton. All the ex-
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perimentswereperformed at 22+ 0.5 °C and pH was
fixedat 7.50. Thecompleted capillary verticdly inserted
the surfaces of thetest solutions, recorded aheight L
per oneminute, by the Washburn equationto caculate
the contact angle. Theflotation separation operation
wascarried oninthe0.5L cell, 200g mineral samples
grade 47.93% wasfloated in 22-23°C by theinverse
flotation processto separate SO, fromthe hematite.

RESULTSAND DISCUSSION

Thecalibration of effectiveradiusof theparticle
bed column

Onthe SiO, column bed, the climbed heights of
carbon tetrachloride at different timesare shownin
Figurel.
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Figurel: L2t relationship of carbon tetrachlorideon silica
column (p=0.9935)

Thesurfacetension of carbontetrachlorideis 26.8
x 103N / m, viscosity is 0.9656mPa.s. The complete
wetting of silicaby carbontetrachloride, thecosd is 1,
calibrated columnradius. r=2n- L%/ yt=2.44 x 10®°
m. Thecdibrated radius, compared with the5.76x103
mradiusof theglasstubefilledwith SO, lesstwo or-
dersof magnitude. Thecalibrated radiusexpressesthe
gaps between the particles. In thefoll owing measure-
mentsof 0, the calibrated radius would be used.

Deter mination of contact angles

Thetotal concentration of sodium oleate and so-
dium naphthenatewas 1.0%, change the proportion of
sodium naphthenate, theviscosity, surfacetension and
climbed heightsat different timesweremeasured. The
resultsareshownin TABLE 1.
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TABLE 1: Thecontact angleson silica of sodium oleateand
sodium naphthenate

naphﬁdekuarpe gL n/mpa.s y/ mN/m p 0
0 2.00 300  0.9923 94.03
0.2 2.00 282 09995 95.15
0.4 191 26.81 09955 95.52
0.6 2.02 30.11 0.9985 96.43
0.8 2.05 30.62 09999 9552

It can be seen from TABLE 1 that a ongwith the
increasein sodium naphthenatethe 8 increased gradu-
ally, after sodium naphthenate 60% the contact angle
no long increase. This is attributed to the industry
naphthenic acid contai ning acertain amount of neutral
oil, andinitslong-chain no polar double bondsasop-
positeto ole c acid, which makestheformer more hy-
drophobic, created value increase when absorbed on
the S O,. Replacepart of oleic acid, naphthenicacid to
enrichtailingstobemoreeasly adsorbed onthebubble.
But an excess of sodium naphthenate leadsto thetotal
content of sodium fatty acid adsorbed onthe SO, de-
crease. Sodium maphthenate comprehensive consid-
eration of appropriate scaleis selected 60%, inwhich
the maximum contact angleisget, most suitablefor flo-
tation of hemdtite.

Effectsof surfactant on contact angle

Under the condition of mixed fatty acid sodium by
1%, adding 0.2% T-80 non-ionic surfactants, deter-
mining contact angle changes of various solutions, the
resultsareshownin TABLE 2.

TABLE 2: Effectsof surfactantson contact anglesof fatty
acid sodium
Sodium

naphthenate g/L n/mpas y/ mN/m p o
0 1.32 30.26  0.9995 92.76
0.2 171 3157 09985 94.47
04 2.07 32.04 09992 95.57
0.6 211 3246 09975 97.13

It can be seen from TABLE 2 that 6 values are
increasein the presence of sodium naphthenate. Non-
ionic surfactants added may makefatty acid sodium
morestretch, easy to dispersethemtowater, not chang-
ing thevariation of contact angles.

= Short Comomunicstion

Theseparation effectsof fatty acid and nonionic
surfactant composition for SIO2

200g containing iron 47.93% hematite, in 22-23
°C was passed through arough flotation, arefineflo-
tation and three times sweep flotation, in the closed
cycle separation the concentrate achieved 120.5 g,
was of iron grade 68.29%, yield 85.8%. Tailingiron
grade 14.9%, thethrowing tail ratewasonly 12.3%.
Compared the currentindustrid flotation temperature
43 - 45 °C, the hematite processing temperature re-
duceto 22 - 23 °C, which can attain the purpose of
low carbon and energy saving.

CONCLUSIONS

Theindustria naphthenicacid containing acertain
amount of neutrd oil, and without doublebondsintheir
long-chain asolecacid, which makesindustria sodium
naphthenate more hydrophobicity, the bigger contact
anglesasadsorbedto the SO, surfaces. With the opti-
mized combination of fatty acidsand T-80tofloate SO,
from hematite achieved excdlent results. Minera pro-
cess ng temperature reduce from industry 43-45°C to
22-23°C. This regents composition can be achieved
hematiteflotation at room temperature.
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