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Preparation Of Functional Attapulglte Comp0s1te and Its' Adsorptlon Behavmrs for
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Abstract: Heavy metal ion wasltewaler poses a serious threg’t to human health and the enyironment. The adeorptlon method is an important method to remove heavy met;l fons
from hﬁaw métal wastewater, Magnetlc attapulgite (ATP) composité nanomalenals Avith excellent adsorption” properties were preparedby grafting the Fe,0, nanoparticles and
using 3+ armnopropvl trfgthoxy silane ( APTES) modification, <The prepared AP Te e50;- APTES materials were used as adsorbents and applied to the treatment of heavy metal
ion wastewatet:” The structure and surface properties of the Materials wera eharacterlzed by FT-IR, XRD, SEM, TEM, and BET characterization, Zeta potential, and VSM.
The effects,6f pH, adsorption time, adsorption temperature, and initial concentration of Ph** on the adsorption properties of the ATP-Fe,0, -PEI materials were investigated.
The results show that the maximum adsorption capacity of the materials for Pb* * was 129.32 mg+g ™" under optimum conditions. The adsorption process conformed to the
pseudo second order kinetic model and Langmuir adsorption isotherm, which indicates that the adsorption of Ph** is a monolayer chemical adsorption and a spontaneous
endothermic process. The driving force of adsorption mainly comes from the coordination between the amino group (—NH, ) on the ATP-Fe,0, -APTES surface and Ph**
These results indicate that the functionalized magnetic attapulgite adsorbent has good adsorption properties for heavy metal ions and is expected to be used in the treatment of
heavy metal ion wastewater.

Key words: attapulgite; Ph”* ; Fe,0, ; 3-aminopropyliriethoxy silane (APTES) ; adsorption; heavy metal fons wastewater
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Fig. 1 Diagram of preparation process of functional attapulgite adsorption material
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Table 1  Surface characterization of ATP, ATP-Fe,0,,
and ATP-Fe;0,-APTES

bkt ﬁkjff_*’? f}if“ zu 1L4/nm
ATP 179. 08 0.42 9.19
ATP-Fe;0, 94. 90 0. 40 16. 68
ATP—F%O4 -APTES 71.57 0.26 19.98
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0700 2 A G A R B 380 2 7 i, ol I RS 75 e 2 W
K. BRILZ Ah s e T B S B PhY i i
R A A WA, BT DAL RE B T i A R R AR
Ph”* I BFF. 24 5 B2 35 #1) 30°C B, 4k 21 T v T B B

(d) s, W] LB W B & Pb“%)]!z e B 7t
151, ATP-Fe,0,-APTES X} Ph”* fity W Fff 75 a2 i 14 .
XA TSV TR Ph® R R R st W R 3 T
FVE W ) Ph> MR BE 2588 K, Ph> ™ 7 1B Wi Bff 7]
T A 30 1380, S R T Ph®  AE M R 2 1005 PR A 1
(AR BRF. EEAD TR A Ao e — 1 W o AR A 0 ) ~F- i
FE U PO B B () T i A R IR Ao AR A
T8 T W B 590 X6 P A W B 25 . (LS T
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il XSS AA R 8 W B 5Ty 2 R B A5 T R I B R
AT TR,
3.1 WeRftsh s
FWE—Zsh 2Rl A (3) ] A — 48 )
SRR S (4) TAF5E T AR IR 3l T 2247 R HE
— R ANUE G Bl Iy BRI N R GR B Ko
wnr .
q, = q.[1 —exp( = k1) ] (3)
q, = kqit/ (1 + kyq,1) (4)
K, g, WPHERIA B (mg-g™"), g, FAFIE] ¢ B
2S5 (mgeg™" ), k, HHE—G B 1 2E BR
B (min™"), k, HHE ¥R

[g-(mg-min) "' ].

FIFHWE— 8l )1 AR R RN — 2 8l ) 2 Rt
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W B 3l g 2 2ok A BB AR - b FH v — R 8l g 2 A Ok
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X Ph** AR B 2 — A A2 AR Rt 7 TT R S
W o 570 26 BT RE FA AN Ph? T 22 A 1 H TR R e el T
A L.

x2 BMHAFUESH

Table 2 Fitting parameters of adsorption kinetics
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Fig. 7 Adsorption kinetics and isotherms of ATP-Fe;0,-APTES for Ph? *
3.2 WRRREEIR £ Freundlich #7[ 3X(6) ] XF L8B4 7905 2017
IR o 5 Gk e 2 Bl e R R 51 - A e it 2 i) il q. = ¢, Kc./(1 +Kc,) (5)
Bifid e 9 B B 595, O IT Y ATP-Fe 0,-APTES Xf q. = K" (6)
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Table 3 Fitting parameters of adsorption isotherm

/K Langmuir piRid

Freundlich 57

qn/mg-g”! K /L-mg™! R n K/(mgeg™") (mg-L7") ™" R
293 121.07 0.21 0.99 4.29 39.53 0.88
298 123. 05 0.39 0.99 5.00 48.55 0.86
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Il‘ i : . ..l‘."r. '.
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Fig. 8 Thermodynamic analysis of adsorption

of Ph2* by ATP-Fe,0,-APTES
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Table 4  Adsorption thermodynamic parameters of ATP-Fe;0,-APTES for Ph? *

B8 AH® AS° AG®/kJ-mol 7! 2
/kJ +mol ~! /J+(mol-K) ~! 293 K 298 K 303 K
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Fig. 9 XPS analysis of ATP-Fe;0,-APTES materials before and after adsorption of Ph%*
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Fig. 10  Adsorption mechanism of ATP-Fe;0,-APTES for Ph?*
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Fig. 11 Reusability of the ATP-Fe;0,-APTES adsorbent
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