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Abstract: In this study, zirconium chloride and montmorillonite were used as raw materials to prepare zirconium-loaded montmorillonite
by coprecipitation. The effects of modification and adsorption on the surface structure and surface group of zircalmontmorillonite were studied
by scanning electron microscopy (SEM), Fourier transform infrared spectroscopy (FT-IR), X-ray diffraction (XRD), X-ray photoelectron
spectroscopy (XPS) and specific surface area analysis (BET). The adsorption properties of the montmorillonite on sucrose solution were
investigated. The results showed that the surface of zirconium loaded montmorillonite was coarser than that of montmorillonite, with a specific
surface area of 204.47 m%g, which was 3.39 times of the former; nano particles accumulation was observed on the surface. FT-IR and XPS
results showed that zirconia was successfully loaded on the surface of montmorillonite, and the isoelectric point of zirconia loaded
montmorillonite was 7.39. The adsorption test showed that the adsorption capacity of zircalmontmorillonite was 102.54% higher than that of
montmorillonite, and the optimum pH and equilibrium time of adsorption on gallic acid from sucrose solution were 7.0 and 300 min,
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respectively. The adsorption process could be described accurately by the quasi second-stage adsorption kinetic model and Langmuir isotherm
adsorption model, and the saturated adsorption capacity reached 129.87 mg/g; the thermodynamic research showed that the adsorption process
was endothermic and can proceed spontaneously. After 5 times of regeneration, zirconium loaded montmorillonite can maintain more than 80%
of the initial adsorption capacity. Gallic acid was mainly adsorbed by electrostatic attraction and coordination ion exchange of zirconia. In

conclusion, zircalmontmorillonite exhibited good adsorption performance for gallic acid in sucrose solution, and it may be a promising

adsorbent for sugar engineering.
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equation in particles (b)
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Table 3 Fitting parameters of adsorption Kinetic equation

o BB F BEZBHNF RENT K
1&)}‘?&/ (mg/ L) qe exp/ (mg/ g) 2 2 2
k; g/(mg/g) R k; g/(mg/g) R kq R

100 70.84 0.0151 5557  0.9492 6.021x10* 7407  0.9981 1.2487 0.8113

150 92.79 0.0218  194.84  0.9282 4585x<10*  97.09  0.9990 1.7081  0.8269
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Table 4 Fitting parameters of isotherm adsorption line
Langmuir Freundlich
BE/SC
k G X AR kr n HEAHR
30 0.0576 103.09 0.9902 17.07 2.58 0.9673
40 0.1017 120.48 0.9846 26.948 2.79 0.9810
50 0.1556 129.87 0.9911 33.10 2.75 0.9719
c ¢, 1 5)  NHEEHATH R, BB, 4G M-2.05
9 4 4uk, kJ/mol P& 3-5.35 kJ/mol, I/ MRS, Ui HIE
qumh+imc ©) %ﬁ%ﬂ%%@ﬁ&ﬁ%%Eﬁ&ﬁ%%%%%%
‘ no o f 77, AFITFR AT AH>0, IR — AN
AF: POdRE, REIREA T S S A X R TR
Co— Pk BT TR SR T B A 5 T o R 495K BRI, 48>0, AR T RRAN SO S AT — 34 (¥ B
B, mglg; S (R BT AE BB LIE . SR 20T 7 2 P 28 52 M
Gu—— BB BB 3 AT BR 6 R I 3k B e B 4G R AR TRERE VAR PR BT IR IR PR — > B AR AR 1
¥, myg; o
go—— BB BT 3 R T B A R I P B A9 R &5 MMANFRIFUEGSH
mg/g; Table 5 Fitting parameters of adsorption thermodynamic

k;——Langmuir 7 72 X 49 % 4%;

kr——Freundlich 7 2 X9 % 4

1/n——Freundlich 7 42 X 49 69442 4.

1 4 AT RNTE AN RS Langmuir 2535 7% AR
fRIAH S Z2E05 KT Freundlich #4%Y, ffL) Langmuir 2%
TR BRSO DS A A R IR B R AL, o
PES WA BT ER IR T 55 )= b, AN
RN 0<k<l MIRUEE, TRPHEARE T 00 B bt
C81, A4 Langmuir 2508 B 7 FEHL& S 500] A07E 30,
40 A1 50 CRHIAIE PRS0 103.09. 120.48 A
129.87 mg/g.

2.5 WM N FFR

ol W B ek A 3R AT A T 5T AT DAHE— 25 R R
FINLEE, e A B RIS AEE K. BFFCR A
I RER I (7). (8) F1 (9). {HFH 2.2.4 P54k
PEHHATHI TR A, R IE S,

q.

KD = Ce (7)

AG =-RTInK, (®)

ik, =45 AL ©)
R RT

A

q.5 C. AL 5A L 40F;

T (K) ——#H 3R

R (8314) ——# A FFH 4.

K 5 A AG RS o e, BRI R
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equation
TK) 4G/(kI/mol) AH/(kJ/mol) AS/[J/(mol-K)]
303 -2.05
313 -3.60 47.94 164.81
323 -5.35
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Fig.12 Study on regeneration performance of zirconium loaded
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