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Fig 1 Impact of powdered activated carbon (0.61,
0.78, 1.13 and 1.83 g 100g™" dilute molasses)
at pH 4.5 on sugar beet dilute molasses color and
turbidity.
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Fig 2 Impact of powdered activated carbon (0.61,
0.78,1.13 and 1.83 g 100g™" dilute molasses)
at pH 4.5 on sugar beet dilute molasses clarity.
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Fig 4 Impact of powdered activated carbon (0.61,
0.78,1.13 and 1.83 g 100g™" dilute molasses)
at pH 4.5 on sugar beet dilute molasses protein.
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Fig 3 Impact of powdered activated carbon (0.61,
0.78,1.13 and 1.83 g 100g™" dilute molasses)
at pH 4.5 on sugar beet dilute molasses total phenol
and total anthocyanin.
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Table 1 Coefficients of Longmuir and Freundlich sorption isotherm models for color
(Adsorbent: powdered activated carbon, 75 °C, 15 min processing time and 120 rpm stirring).

Longmuir model Linear equation
R an(meke oy R Y=0.8672x-03253
Color )
0.8554 0.3253 0.8672  0.0000
Freundlich model Linear equation
Color R’ K{(mg/L) 1/n n Y=-0.4551x+5.0794
0.9605 5.0794 0.4541 2.1973
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Table 2 Coefficients of Longmuir and Freundlich sorption isotherm models for turbidity
(Adsorbent: powdered activated carbon, 75 °C, 15 min processing time and 120 rpm stirring).

Longmuir model Linear equation
- R’ Qqm(mg/kg) b RL Y=-0.2434+0.8139
Tubidity 6155 08130 02434 0.0822
Freundlich model Linear equation
2 —
Turbidity R K{(mg/L) I/n n Y=-0.6401+2.2679

0.7019 22779 0.6401  1.5632
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Table 3 Coefficients of Longmuir and Freundlich sorption isotherm models for phenolic compounds
(Adsorbent: powdered activated carbon, 75 °C, 15 min processing time and 120 rpm stirring).

Longmuir model Linear equation
Phenolic R’ qm(mg/kg) b R. Y=1.2304x+0.5584
compounds  0.5982  0.5584 1.2304  0.0883
Freundlich model Linear equation
Phenolic R’ K{(mg/L) 1/n n Y=-0.3786x+0.9755

compounds  0.7605 0.9755 0.3786 2.6434
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Table 4 Coefficients of Longmuir and Freundlich sorption isotherm models for anthocyanin
(Adsorbent: powdered activated carbon, 75 °C, 15 min processing time and 120 rpm stirring).

Longmuir model Linear equation
. R’ qm(mg/kg) b R. Y=-0.1464x+0.5749
Anthocyanin , 5 5¢ 0.5749 0.1464  0.8229
Freundlich model Linear equation
2 —
Anthocyanin R K{(mg/L) 1/n n Y=-0.019x-0.0062

0.0089 0.0062 0.019 52.6316
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Table 5 Coeftficients of Longmuir and Freundlich sorption isotherm models for protein
(Adsorbent: powdered activated carbon, 75 °C, 15 min processing time and 120 rpm stirring).

Longmuir model Linear equation
. R qu(mgkg) b R.  Y=02779x-00121
Protein 0.9084 00121 02779  0.1457
Freundlich model Linear equation
Protein R K(mg/L)  I/n n Y=-0.632x+19314
0.9679 19314 0632  1.5823
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Table 6 Coefficients of Longmuir and Freundlich sorption isotherm models for clarity
(Adsorbent: powdered activated carbon, 75 °C, 15 min processing time and 120 rpm stirring).

Longmuir model

Linear equation

qm ((nght p assing

2
Clarity R percentage) b Ry Y=-31.804x+108.93
0.7049 108.93 31.804 0.0013
Freundlich model Linear equation
Clar R Ki(Light passing 1/n N Y=0.7902x+2.6608
arity percentage)
0.8695 2.6608 0.7902 1.2655
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Powdered activated carbon has high adsorption capacity with the remarkable nonpolar surface. The
surface forces (van der Waal’s and London) create a stronger attraction between the carbon surface and
impurities in comparison to present molecules in dilute molasses. The aim of thestudy was to adsorb types
of impurities such as colorants, turbidity agents, phenolic compounds, anthocyanin and protein of dilute
molasses (35% sugar beet dilute molasses) usingpowdered activated carbon at 4 levels (0.61, 0.78, 1.13,
and 1.83 g 100g-1 dilute molasses) at pH 4.5. Further, Freundlich and Longmuir sorption isotherm
models were evaluated to predict reduction of impurities. The results of equilibrium isotherms based on
the coefficient of determination and adsorption capacity exhibited that the adsorption of impurities such
as colorants (R* = 0.9605 and K; = 5.0794), phenolic compounds (R* = 0.7605 and K= 0.9755) and
protein (R* = 0.9679 and K= 1.9314) didn’t follow from Freundlich model. Turbidity agents and
anthocyanin didn’t follow any of the studied models.

Keywords: Sugar beet dilute molasses, Sorption isotherm, Powdered activated carbon, Impurity.
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