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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.

oy BB el 4 by e el sdaline s 8 k5 s L
£/0 PH 5 (5535 Jld o SVAY g s oY 5 sla K3

A u::.’.? )\J.E.A u_i‘/_?wLA

AR

i b LS kar G35 pdle Sl e el b ol lide
5 oS (S bS5 Cde b Sl 80 4 A4 I pH
3 peia SlS (35 b S 5l eslind b baallst L
el Slaes 8Osl Olee ot 5 50 g 5050 nl 25
D3l i L ek a3 5 ol GlaelSlr 3 s g e
Sl Osenliis Ol Goomes 5 (o3 W3 02 5)
selie osb e il Dl b5 G35 O 3 s e
DMis iy 8 Ln S GlS (T el 5 Sl
g ospie ol 20 PH 55 38,5 ool sl palil Ll
g a /N Sl eoss b S chle il LS gub
Jooysa8 (K, /0 pH s 53, O Ve g VAY
INev MY S a s s JS cpbessl oS
Sl IVOAY bt 5 ralS 1AA0Y 5 7 ATVY (VoY
[a].csl

Job Sl 545 Jolous Sl Wl S S5 ol
S M Geled Ol asle lelse 4 Ko 350 O
3575 Caale 5 3 gl an Sy Lo clile s (Jled
S, OS5 Bl s paar s L[V ] sl ds p S
S asealie Jb p S diltie ol L g1 gl
o3y adsl Vevomin ules 0bey 53 g oS, LK o i
GRS slos 51 6 p 855 i Dby By L OT 51
V] s saalie

o DS 5 K5 LSS Slejes Dk esp 2
VY Sl dlb S Sl a5l L S A edalie (G,
o 0Yoo/YY ) K, wlSy /0 pH o s VAT ga
w5 (¢ NTUL £0/A0 3 @508 5 (1565551 NOVY/EY
() )l zals/ N e e 5 LAY

(s b oS ke 515 L e das e 0L ) IS
ol 4y Sl e sb 58 5 (S, olS 5
bt o Skl 635 Wb o Sl by (/0 0)

ol 3,8 5 (K, olS 5 il


http://dx.doi.org/10.52547/fsct.17.107.107
https://fsct.modares.ac.ir/article-7-40657-en.html

[ Downloaded from fsct.modares.ac.ir on 2024-11-19 ]

[ DOI: 10.52547/fsct.17.107.107 ]

bl Ol lodes gladie oy

O 5 Sl s BT S 4

ot b oS Sl 5IBIL S sl 0l olilesl il
YV G, ool g sldde £/0 pH VAT gag oY )
Voo mL s 58 e sl 55 Jalee YN0 MG &

(& S dy (JAA/0Y (2alS) 4 5e

250 -

200

150 A

100 -+

50 -

Protein (mg BASE/100 mL)

0 0.61 0.78 1.13 1.83
Powdered activated carbon (g)

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
Rt Gelmeke 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 04541 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
idi R gu(mgkg) b Ry Y=-0.2434+0.8139
Turbidity g6150 08139 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 RL Y=1.2304x+0.5584
compounds  0.5982 0.5584 1.2304 0.0883
Freundlich model Linear equation
Phenolic R’ K{(mg/L) I/n n Y=-0.3786x+0.9755

compounds  0.7605 0.9755 03786 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 - gus6 "05749 01464 08229
Freundlich model Linear equation
. R’ K{(mg/L) 1/n n Y=-0.019x-0.0062
Anthocyanin - h589 0.0062 0019 526316
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Table 5 Coefficients 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’ gm(mg/kg) b RL Y=0.2779x-0.0121
Protein 0.9084 00121 02779 0.1457
Freundlich model Linear equation
Protein R’ Ki(mg/L) 1/n n Y=-0.632x+1.9314
0.9679 1.9314 0.632 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

2 Jm((Light passing _
Clarity R percentage) b Ry Y=-31.804x+108.93
0.7049 108.93 31.804 0.0013
Freundlich model Linear equation
L re Kdlightpassing 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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