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Abstract

This study involved synthesising linear polyacrylic acid (PAA) using acrylic acid as the monomer
and azobisisobutyronitrile (AIBN) as the initiator. Through aluminium sulphate catalysis, the PAA
was effectively grafted onto the surface of vermiculite (VMT) in order to produce a new polyacrylic
acid/vermiculite composite adsorbent (VMT-PAA). XRD and FT-IR analyses confirmed that the PAA
had been successfully grafted onto the surface and interlayers of the vermiculite without damaging
its crystal structure. BET analysis revealed that the VMT-PAA composite has a specific surface area
of 1.16 m?/g, a total pore volume of 0.0086 cm3/g and an average pore diameter of 23.66 nm, indicat-
ing a pore structure thatis favourable for ion transport. Adsorption experiments revealed that VMT-
PAA exhibited significantly superior adsorption performance for Cr(VI) compared to unmodified
vermiculite, achieving optimal removal efficiency at an adsorption time of 240 minutes and a dos-
age of 1.3 g/15 mL of simulated wastewater. Kinetic fitting results indicated that VMT-PAA ad-sorp-
tion better conformed to the pseudo-second-order kinetic model (RZ > 0.99), outperforming the
pseudo-first-order model by a large margin. The grafting of PAA introduced a large number of car-
boxyl groups, significantly enhancing the adsorption performance for Cr(VI). This study provides a
theoretical foundation and technical support for the development of efficient, low-cost materials
for the treatment of Cr(VI)-contaminated wastewater.
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Figure 1. XRD patterns of VMT and VMT-PAA
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Figure 2. FT-IR spectra of VMT and VMT-PAA
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Figure 3. N2 adsorption desorption isotherms of VMT and VMT-PAA (the inset shows as BJH pore size distribution)
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Table 1. BET specific surface area and pore characteristics of VMT and VMT-PAA
2 1. VMT #1 VMT-PAA B BET Lt REFRFAFLBR4FE

FF i LR AR (m?g) L% (cm?/g) LAz (nm)
VMT 9.54 0.0546 20.99
VMT-PAA 1.16 0.0086 22.66
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Figure 4. Standard curve of Cr(VI)
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Figure 5. The impact of adsorption time: (a) removal rate-adsorption time relationship chart; (b) absorbance-adsorption time
relationship chart
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Figure 6. The impact of dosage: (a) removal rate-dosage relationship chart; (b) absorbance-dosage relationship chart

E 6. IRMEBHFM: (a) EMRE - RMEXRE; (b) WAE - RMEXRE

3.7. BAFESIRITL

HIRNIRFL VMT-PAA X Cr(VI) IR HLER, R D — ey — 950 7 2R 0] s Bt kA7 10 &
3BT, BNESE R AN 7(a) 1 7(b) s o B B TR, D — 205l F7 A AL B vt B A Mt R W B e R (R2 = 0.999),
WAL T —FAR A (R? = 0.892) . T — AT AL THE LG 2P AT Y 2 Qe o 1.460 mglg, 55250 I & {15 (1.457
mo/g)FEVIA, B DIIE TR E Y, B IO R R H (ke = 0.984 g/(mg-min)) K B Bt

IEAh, VMT-PAA X Cr(VI)IKIW B ARR R G 0 030 J1 5 AR, 2% A LR PR Jol 232 = 52 A 2 BREATL
fil i, X 3B TR B A R R A A R aﬁﬁiﬁﬁ(-coomﬁﬁ%l XA E BEHA TR N
BRI ER AL, 5 Cr(VI S T R AR S A 118]. 45185 FT-IR 204 o Wi £ 52 FERFAE 08 (1)
SERMEENE. 31550t BRI FAIESE T RN IR IR 1B 1 mT Mﬁ%ﬁmmf Cr(VI) I 2 bt 25 B 5
K, N VMT-PAA & A PHRHE S BRI K AL B A i B SR AL T 3 SR AR 5

4f - 200 -
L |
s 150
<, -6} =
o . 100
E
7
S50
8t
L 1 1 1 1 1 0 L 1 1 1
0 50 100 150 200 250 0 50 100 150 200 250
t (min) t (min)
(@) (b)

Figure 7. The dynamic fitting curve of VMT-PAA on Cr(VI): (a) pseudo level one; (b) pseudo level two
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