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Wavelength Absorbed (nm)  Colour Absorbed Colour Observed
400435 Violet Yellow-Green
435480 Blue Yellow

480490 Green-Blue Orange

490500 Blue-Green Red

500-560 Green Purple

560-580 Yellow-Green Violet

580595 Yellow Blue

595605 Orange Green-Blue
605700 Red Blue-Green
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Dye Description Typically Fixation | Typical pollutants associated with the
Class Applied to (%) dyes
Acid water-soluble apionic compounds wool 80-03 Color, organic acids, and
nylon unfixed dyes
Basic water-soluble, applied in weakly acrylic 97-98 NA
acidic dye baths, very bright dyes some polyesters
Direct water-soluble, anionic compounds, can be cotton 7095 Color, salt, unfixed dye, cationic
applied directly to celluloses without rayon Fixing agents, surfactant, leveling,
mordant (or metals like chromium and other celluloses retarding agents, finish, diluents
copper
Disperse | non-waler soluble polyester 80-92 Color, organic acids, carriers,
acetate Leveling agents, phosphates,
other synthetics lubricants, and dispersants
Reactive | water-soluble, anionic compounds, cotton 60-90 Color, alkali, oxidizing agent,
largest dye class other celluloses Reducing agent, and unfixed dye
wool
Sulfur organic compounds containing sulfur or cotton 60-70 Color, alkali, oxidizing agent,
sodium sulfide other celluloses reducing agent, and unfixed dye
Vat oldest dyes, more chemically complex, cotton R0-95 Color, alkali, oxidizing agents,
water-insoluble other celluloses and reducing agents
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(MB, basic blue 9, C.I. 52015 4acld duenl< o685 pliall dava
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Properties Values

Chemical Name Methylene Blue trihydrate

Chemical Formula C16H18CIN3S * x H,0 (x=2-3)

Formula Weight 373.9

Type Basic dye

IUPAC name 3,7-bis(Dimethylamino)-Phenazathionium
chloride Tetramethylthionine chloride,
Trihydrate

Water Solubility : 4 ¢/100 m

density : 0.98 g/mL at 25 °

Melting Point 180 °C (decomposition)




pH value 3(10g/l, H,0, 20 °C)
Solubility 50 g/l (20 °C)
LD 50 oral LD50 Rat 1180 mg/kg
Hazard Pictogram(s) @
Hazard Statement(s) H302: Harmful if swallowed
Hazard Symbols .

Harmful
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e Abstract

e In this study, laboratory test was conducting to chose
efficiency of natural adsorbents :montmorilonite, bentonite
and cement kilns dust to remove the methylene blue dye (MB)
from its aqueous solutions. The results showed that the dust
had high efficiency for removal the dye , in order to achieve
it, a series of adsorption experiments conducted in lab for
kinetic and equilibrium reactions to study the effect of
important parameters to removing the dye , the dose of
adsorbent (dust cement kilns) and the concentration of the
adsorbate (methylene blue dye) and pH value of the aqueous
solutions of dye and contact time.

e The parameters used in adsorption experiments at a laboratory
temperature, include a dose of adsorbent(CKD) 1, 2, 4, 6, 8 g
and the concentrations of the adsorbate(MB) 10, 20, 40, 60
and 80 mg / L and the valueS of pH 3.1, 7.5 and 9.5 and the
contact time 15, 30, 60, 120 and 180minute.

e The results of kinematic reactions showed that contact time at
different concentrations of dye and the dose of CKD a clear
role in the removal of the dye from its aqueous solutions

e The less percentage of the removal of dye was when use a
concentration 10, 20, 40, 60 and 80 mg / I and 1 g of CKD and
the contact time between 15-180 minutes at pH value of 3.1
and a relatively, when the value of pH 9.5, but it was not the
same at pH value of 7.5 .And it observed from the results that
the highest removing values (100%) have been achieved when
the value of pH 7.5 and 9.5 using 8 g of adsorbent and dye
concentration 10 mg / L and contact time 15 minutes and using
8 g of adsorbent and dye concentration 10 to 40 mg / | at the
time of 120 minutes, respectively

e The reason for the relatively low removal of the dye in the
early stages of contact time when the value of pH 3.1 using 1 ¢
of CKD and different concentrations of the dye, may be a
result of the availability of functional groups on the surfaces of
adsorbent (CKD) which carry negative charges that had ability
to attract part of the positive charges of dye .With regard to the
reason for increasing the proportion of dye at increasing the
dose of adsorbent under the same laboratory conditions may
be due to get an extra abundance of negative charges on the




surfaces of particles of adsorbent as well as the growing
negative charges located on the hydroxyl ions in the solution.

e From the result of adsorption experiments of the equilibrium
reactions is clear that the removal of the dye from its aqueous
solutions was relatively low at acidic conditions and contact
time 120 minutes and a concentration 10 mg /L of dye and 1 g
of adsorbent may be due to the presence of an abundance of
hydrogen ions H * gained from hydrochloric acid. An increase
the value of pH to 7.5 and 9.5 have been observed a significant
increase in the rate of removal amounted to 98.5%. It may be
due to the basic conditions that lead to an abundance of
hydroxyl ions (OH")

« With regard to the effect of the dye concentration, it was
observed from the results of the study an increase in the rate of
removal of dye from its aqueous solutions at the point or
equilibrium time when increasing the concentration of the dye.
It observed , when fixed the dose of adsorbent at 1 g having a
relative decline in the rate of removal of the dye may be a
reason for it to saturation exchange sites of the adsorbent with
molecules of cationic dye at equilibrium time depending on
the increased concentrations and then get the case of repulsion
between the dye molecules shipments themselves to remain in
the solution away from the surfaces of adsorbent, which
explains the low percentage of the removal. When increase the
dose of adsorbent has observed a significant increase in the
rate of removal to reach 99.9% .The reason for this is due
synergy effect of both pH value of the media the basic effect

from the melting of the added adsorbent material in the media

in addition to the presence of additional exchange sites when
increase the dose of adsorbent.
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