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The preparation and application for the composite of nanoscale zero valent iron-zeolite adsorption to Cu**
from aqueous solution

WANG Shun-li , WANG Xiu-hong, ZHOU Xin—chu, Al Xiao—jie, QIU Jiang—ping , LI Yin—-sheng”

(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 200240, China )

Abstract: In this study, the composite of zeolite—nanoscale zero valent iron(Z-nZVI) was synthesized by liquid reduction and character—
ized by transmission electron microscopy (TEM ) and X-ray diffraction( XRD ). The specific surface area was determined using Brunauer—
Emmett—Teller( BET ) measurement. The presence of zeolite in the composite resulted in decreased aggregation of iron nanoparticles and
improved the surface area. The adsorption efficiency of Cu®* by Z-nZVI with different ratio of Fe and zeolite was investigated. The results
showed that the Z-nZVT with 1:6 ratio of Fe to zeolite performed best. The adsorption kinetics of Cu®* fitted better with pseudo—second order
kinetics than with pseudo—first order kinetics. The equilibrium data were analyzed against the Langmuir and Freundlich isotherm models,
which revealed that the Langmuir isotherm was the most suitable model for describing Cu®* adsorption.The results of the three level orthogo—
nal experiment showed that the optimal condition for Cu** adsorption by Z-nZVI was achieved through adding 0.21 g+40 mL™ Z-nZVI to the
solution with a pH of 3 and at a temperature of 45 °C. Results support the potential use of the Z—nZVI composite for theremoval of Cu** from
aqueous solution.
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Table 1 The three level orthogonal experiment for the adsorption of

Cu* by zeolite—nanoscale zero valent iron composite
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Figure 1 The TEM images of nZVI,Z-nZVI, zeolite

the core—shell structure
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Figure 2 XRD pattern of Z,nZVI and Z-nZVI
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Figure 3 The comparison of Cu* removal efficiency by Z-nZVI

with different ratio of Fe/zeolite
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Figure 4 The effect of Cu** concentration on the removal efficiency
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Figure 5 The adsorption kinetics of zeolite ,nZVI and Z-nZVI
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Table 2 Parameters of pseudo—first order kinetics and pseudo—second order kinetics for Cu* adsorption

HE—2R ) )12 i e

HE 2R )y Oy

R
qJmg- g 'Fe? k R? qJmg-g ' Fe? k vo R?
WA 13.885 0.299 0.425 8300 -0.009 21 -0.635 0.819
nZV1 214.565 0.069 1 0.978 218.341 0.000 732 34.892 0.991
Z-nZV1 469.277 0.089 4 0.909 515.464 0.000 275 73.153 0.997
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Figure 6 The effect of solution pH on the removal of Cu*
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Figure 7 The adsorption isotherm of Cu* on Z-nZVI

0 20 40 60

10 B, 55 TR 5 2 T<n<2 B, 3 G MR 5 24 n<I B,
JUT- B W B o ARSI RN T (25 .45 °C)
FIFEEL n 733k 5.576.7.395, 300 Z—nZ V1 55 T 0 [t
IKES PR Cu™ P, PFMEE T, Langmuir 772815
() AH ¢ 2R B KT Freundlich J5 LG 1Y, Ui B
Langmuir J5 i 148 %) 5 50 B A 80 5 38 F ik Z-
nZVI Xf Cu* W . B Langmuir J7 B2 40415 21 ) B
KB435 R 793.651 mg - g™ Fe(25 °C)Fl 909.091
mg- g™ Fe(45 °C), Al i HI1E— & B9 TR B Y el P L
FHEDX T Cu R B 2B B R A .
2.6 ZEE=/KPFERIRE

F 2 4 AL Z-nZV1 X Co W FiEd F2 ) 32 225
M PR 22 T i, LU, e b pH, S AL A
45 CF,pH 3, % NIHE 0.21 g+40 mL f3 iRAT ik i
SN AT T W B il A5 8 3l , 5 Shi SEMI A
SELE TR, B SN T i AT 5 S S (R
() S5 AT IS AR A3 AR Z M R R TR ) AR 2 8B
TR A% 7R R, DI S W, i A 7o

Z IO AT 455 S 53 SR 22458 |, Xk A -0
KEMNPRE SRR Cu (W% FRHHLEE T 1 B 40 #E
W B —DOR T M BRAFAE I o 4547 (i LT DAY
4 ) B TRl st A TR R RIS BT , “5e " 454 ( Hh gk
SR AL A ) 5 I U Ak B A AR S A
I R ML A AE A CoP B E AR R T o B A i
A JE L s T4k Bl . Cu®/Cu®=+0.34 V(25 °C), Cu®Y/
Cu'=+0.16 V(25 °C),Fe*/Fe’=-0.44 V(25 °C), T,
1 Fe® 2 A “AZ " ATV R L AR 25 L 7 Cu™if
JECA Cu®, 5 38 S5k M () AR U0 e R 25 7 0 A - A K
TM R R X AN 25 BR Cu> i P 2
GG AT Bt — IR AR .

3 it

(1) S8 —E W, BEF B B0 L B3
W AT -BRFM R E B YA Co iy EBRF B |
Ft, MRS BA Z IR E] 1:8 B RBRFEFFLG TR, 2k



2017 £ 3 H

FEMH), 55 AT -GORFN BRG] 8 SRR Co™ i IS 589

R4 REFRIRERRENETRBEER

Table 4 The parameters and the results of the three level

orthogonal experiments

A Kz N

HES TR o dmiedomin rlE
1 1(25) 1(3) 1(0.1) 44
2 1 2(4) 2(0.14) 49
3 1 3(5) 3(0.21) 47
4 2(35) 1 2 62
5 2 2 3 71
6 2 3 1 23
7 3(45) 1 3 92
8 3 2 1 45
9 3 3 2 72
K1 140 198 112
K2 156 165 183
K3 209 142 210
k1 46.67 66 37.33
k2 52 55 61
k3 69.67 4733 70

W2 R 23 18.67 32.67
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ok 3 1 3
4 45 3 0.21
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