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Abstract: The effect and mechanism of decolorization were
studied with magnesium sulfate and amphoteric 2% polysilicate
zinc on the brown granulated syrup under high pH conditions.
The factors and levels of response surface analysis were deter-
mined on the basis of single factor tests. The decolorization
process was optimized by response surface analysis to obtain the

optimum process conditions: magnesium sulfate of 500 mg/L,
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dosage of 2% silica polysilicic acid zinc of 1.57%, and pH 11.
Under this condition, the decolorization rate reached 92.21%.
The composites and sugar juice system were characterized by
scanning electron microscopy (SEM) and potential analyzer. The
results showed that the decolonization mechanism was electric
neutralization and adsorption.

Keywords: magnesium sulfate; zinc poly-silicate; decolonization;

flocculation; mechanism
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Figure 1 Effect of magnesium ion dosage on brown

granulated syrup decolorization rate
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brown granulated syrup the decolorization rate
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Table 1 Factors and levels of Box-Behnken test
A BREREE I/ C kR Ak R
IK - B pH
(mg+ L1 A/ %
—1 350 10.75 1.25
0 400 11.00 1.50
1 450 11.25 1.75
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Table 2 Box-Behnken test design and results

g5 A B C Jhi a5/ %
1 1 —1 0 85.98
2 1 0 1 92.45
3 0 0 0 91.32
4 0 0 0 91.30
5 —1 0 1 89.45
6 0 1 1 88.30
7 —1 —1 0 81.07
8 0 0 0 91.35
9 0 0 0 91.36
10 1 1 0 87.90
11 0 1 —1 86.89
12 —1 0 —1 90.34
13 0 —1 1 82.63
14 —1 1 0 87.62
15 0 —1 —1 84.29
16 0 0 0 91.36
17 1 0 —1 92.09
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Table 3 Quadratic regression equation variance analysis table of decolorization rate
3 Rl B ¥ 75 # F 1 P g 2
(] 190.05 9 21.12 20 029.05 <20.000 1 * %
A 12.50 1 12.50 11 856.37 <20.000 1 % %

B 34.53 1 34.53 32 750.18 <20.000 1 * %
C 0.045 1 0.045 42.68 0.000 3 *
AB 5.36 1 5.36 5 083.28 <20.000 1 % %
AC 0.39 1 0.39 370.51 <20.000 1 * %
BC 2.36 1 2.36 2 234.90 <20.000 1 % %
A? 0.021 1 0.021 19.71 0.003 0 *
B? 133.24 1 133.24 1.26 X103 <20.000 1 % %
C? 0.14 1 0.14 137.05 <20.000 1 * %
""" %% 1a8x100 7 Losxlo—®

I 48 351 4.50X10°° 3 1.50X 10 2.08 0.245 1 T

4R 22 2.8810 % 4 7.20X10°°

MR 2E 190.05 16

T ox x P<0.01,ZFMBE; x P<0.05, 27 8%,



&M | Vol.35, No.2

2.2.2 w0 A R Design-Expert 8.06 %% 2f Xt
& 2.3 v B AR e N TR AN S R 2R BT, B A% U0 M UL 5%
) 2% PR 3R 0 P 3 HLAE T I 68 38 0¥ 5 R . R O T %
BRBE MR BI S B AR B 2, R 2 W SRR s B AE A
ETE T R S R o N A (2 i T
K5,

Hy &L 5 AT, 2 [ R A R R AL B A R B pH E
AR B 8, 238 S 4 2D o B B R T R it 6
I 5 24 [ B e L DGR EE pH(H 9 3% L B
RSB JE D B R A TR T A B B R G5 Y
e pHH . ReE R B 58e 7 L A FERE

94
92
90
88
86
84
8
8

[=3S]

S

)

a
g
253
=1
=

e

o

a

[
wn

1115
110

1095 00 ek

St 375. 00 i
o4, ,@ “10.75 350.00 ffﬂ? Qosa®’

o @“?“‘“ \)\

Ca) M A

0 O N

)
=

o
N
N

£

]

-

=
=

=
]

]

3
2

S

S

3
=
a

9
9
9
8
8
8
8
8

N B O\

Bt

(e ) Mgz T &l
A 5
Figure 5

A B F R EAR R 2Tk B bR e s b R
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Table 4 Zeta potential in different systems

[ B0 K pHH Zeta Hif/mV
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Figure 6 SEM image of different system concrete
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