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Figure 1 Experimental flowchart.
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Figure 2 SEM images of NO;-LDH (a), Asp-LDH (b), Glu-LDH (c), and Phe-LDH (d); XRD patterns (¢) and FT-IR spectra
(f) of NO;-LDH, Asp-LDH, Glu-LDH, and Phe-LDH.
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Figure 3 Comparison of equilibrium adsorption capacity of
HA on different amino acid-intercalated LDHs.
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Figure 4 SEM images of XG/PLO (a, d), XG/PL2 (b, e), and XG/PL4 (c, f).
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Figure 5 XRD pattern (a) and FT-IR spectrum (b) of XG/PL aerogel.
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BOK, M HA VIR E )24 300 mg/L i 17
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(b) 30 (©) 55
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Figure 6 (a) Effect of initial concentration on HA adsorption by XG/PL; (b) Langmuir isotherm fitting curve; (c) Freundlich

isotherm fitting curve.
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1638 HA L2 B 770 _E R B AT D, IR B I A B
LN R SR

WA 15 2 XG/PL4 1 fe K B AR 1 i W B

i Langmuir #& 7Y 149 mg/g»

F1 XG/PLW [} HA # Langmuir F Freundlich #< & ) & 540
Table 1 Fitting parameters of Langmuir and Freundlich models for HA adsorption by XG/PL.

I Langmuir #5784 Freundlich #7!
Imax (ME/g) K, (L/mg) s K (mg/g) n s
XG/PLO 22.3 0.0121 0.9889 1.6 2.3905 0.8767
XG/PL2 136.4 0.0387 0.9955 194 2.8991 0.8156
XG/PL4 149.0 0.0549 0.9975 26.3 3.1831 0.8030
3.5 WRMizh FEEW W R TR E, REIBMHAR T4 .

PR T B AT D B B 1] (AR AR, AT
T B D)2 S, BT AR R B 2 g 5l 2
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NHE— G R B LB, SR HE— 2Bl )y
R RIE — G 5 )y 2 RN SR B HEAT A
FEARGEAR O R A (R?) PROTRR LI P20, A
(K1 2h 73 22 40 G i 2 S A 2 5 53 W B 7(b)
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Figure 7 (a) Kinetic curve of XG/PL adsorption of HA; (b) Pseudo-first-order kinetic model fitting curve; (c) Pseudo-second-

order kinetic model fitting curve.

F+2 XG/PLWIHA M50 15 S5
Table 2 Kinetic fitting parameters for HA adsorption by XG/PL.

HE— 5l ) 2 A5 Y

HE =2 ) AR

R B 5]
g.(mg-g") ki (h) R q.(mg-g") ky (g'mg'-h) R
XG/PLO 11.1 0.2115 0.6906 20.6 0.0778 0.9916
XG/PL2 42.0 0.3976 0.7027 134.9 0.0179 0.9949
XG/PL4 48.8 0.3656 0.7086 151.6 0.0170 0.9962
3.6 WEPRHEALIE i, XG/PL4 X HA 12 Br 2 W] U6 17 99.6% &

MR R 7510 ) T A P A2 A P A EL S B 2 P
B/ E G bR. NITAG XG/PLY B & B
RIPE A AR P, 7E 25 °C R BEAT 3 B2 b -
IR A A S5, A5 R 8 s . B 2 IRIEH

B2 72.3%; BRI REE N, KBRREE
RNEES, eI I — P2 55.7%.
gE R R W, XG/PL4 1) B & A I GE 05 A 15

HEHE o
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Figure 8 Adsorption cycle performance of XG/PL4 for HA.
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BENZH .
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Figure 9 FT-IR spectra (a) and XRD patterns (b) of Phe-LDH before and after HA adsorption.
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Figure 10 (a) Principle of the color reaction of ninhydrin with amino acids; (b) Amino acid color development experiment.
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Preparation of Xanthan Gum/Phenylalanine-Intercalated LDH Composite
Aerogel and Its Adsorption Performance for Hippuric Acid

AN Bo-fan, WANG Xue-fen"
(State Key Laboratory of Advanced Fiber Materials, College of Materials Science and Engineering, Donghua
University, Shanghai 201620, China)

Abstract To efficiently remove accumulated toxins in dialysate, layered double hydroxides (LDHs) intercalated
with aspartic acid (Asp), glutamic acid (Glu), and phenylalanine (Phe) were prepared by coprecipitation method,
and their adsorption performance for hippuric acid (HA) was investigated. The results showed that Phe-LDH
exhibited the optimal performance with an adsorption capacity of 196.8 mg/g. Based on this, XG/Phe-LDH
composite aerogel (XG/PL) was fabricated by freeze-drying method. The optimized composite aerogel exhibited
a maximum adsorption capacity of 149 mg/g for HA, and the adsorption behavior followed the Langmuir
isotherm model and pseudo-second-order kinetic model, indicating monolayer homogeneous chemisorption.
Analysis confirmed that the interlayer ion exchange mechanism of Phe-LDH contributed to the efficient
adsorption capacity of XG/PL.

Keywords Layered double hydroxide, Amino acid, Aerogel, Adsorption
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