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Effect of Humic Acid and Coexistent Cation on the Adsorption of Pb( I[ ) in

Wastewater onto Bentonite
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(School of Environmental Science and Engineering, Shandong University, Ji’nan 250100, China)

Abstract: Both the physical-chemical properties and adsorption performance for lead of Na-bentonite have been studied in this paper. The
results showed that the removal of lead in solution by use of bentonite was effective. The pH, concentrations of coexistent cations and humic
acids which could influence the adsorption process were also studied. The results indicate that the sorption of lead( [ ) on Na-bentonite
increased as pH value increased, and increased with increasing humic acid concentration, while decreased with increasing coexistent cation
concentration. The adsorption mechanism was investigated from thermodynamics, and it was founded that the sorption of lead( [[ ) on Na-
bentonite increased with increasing temperature and the Freundlich adsorption equation fit to the experimental data excellently. The
thermodynamic parameters were calculated: AH =0.959 4 kJ/mol, AS =16.6113 kJ/(mol*KD.
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Fig.1 Influence of time on adsorption
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Fig.2  Adsorptive capacity and Zeta potential at different pH
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Fig.3 Influence of coexistent cation on adsorption
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Fig.4 Influence of different HAs concentration on adsorption

BT EABmIEN S, “H LB E N E S
W, WA -+ SO XA S PA e AL QB2 -+
X JEE LR AT 5516 R ) I MR B T T B IR AR Ay —
R ¥ B KEAEY, SARZ MR HR
e EEFRILAR R Dy KBRS TR B 3L b2 RO S
SRR TR

(20 ANIE] pH AF 45 A1 65 5 I XoF I ) 1 MR B 4
R ipAl)

S P S A R K — R IR Tk B R T, A SR
FHIE 4 FE TR TR U 15 200 mg/ LIV A PR 41 345 R (1)
pH M 1.2.34.5.6, 28 Ji K A7 7)o 12 1) 3+ 49 i)
IO IR RR BT b, IR IR FE S 293 K, el
A 180 v/min, fETHUR K IR 4 LI 2 h J5, H R
T G I 13 WP A TR
WS Bt 50 pH AEAE IR, 25 SEAN[R] pH B 4511 N Ji B 12
Xof g L W B A 25 PR s i, 45 S LI S

BB S T LLE 75 pH R 1~ 4 218, B o5
B P ) O S s 7E pH Ok 4 ~ 6 2 1), T

50
40 |-
&30
£
g
=X 20 -
—4— [HAs] = 0 mg/L
—— [HAs] = 1.0 mg/L
10 —O— [HAs] = 2.0 mg/L
—<—[HAs] = 4.0 mg/L
0 1 Il Il 1 Il Il
1 2 3 4 5 6
pH{H

5 A[E pH EFKMH T R7EE 3 % iE L IR M $A 5 F RIS 0D
Fig.5 Influence of HAs on adsorption at different pH

R I 2 AT — AP BITIR B A
pH Y0 BBl 34 0 LU 22 76 pH A 1 ~ 6 21, J B
2 0 0 1 1 AR R B P4 A e A P S (AR A LU AT AR
TXUE IR AL A& LU 3~ A8 O 3, 22 T A7 W fy
rIREAE A
2.2 W
2.2.1  JEE O R B A A

73 AE 2932313 I 333 Kl BT, I3 i 1
B - 2 TR LU BRI . o) T 7
e Cmg/IDAE L, 15 21 25 30 B iHth 2, B 6. 4% 1]
Giles 220V X AW B 2560 26 10 43 5N 8 T L 2 Y,
A H Langmuir A Freundlich W f B AL EA T4

Langmuir A58 72 %28 ] W5 B 5T 6 W A 771 [ 4¢
M T 2L T S Freundlich A58 72 F K 4
AR 35 A W B AR R ) 22 5 AR A Langmuir Al
Freundlich W Ff 45 it o 26 i oL P2
bt
1+ bec.’

Freundlich &l 2: ¢, = Ke!”
K, b 24 Langmuir 7 %0 (L/mg 80 L/moD); Q. N
KW F it (mg/g)s K AERH G n WIREEFREL.

Langmuir S q. =

70
65
60
55
50
45
40
35 —4—293 K
30 —0—313K
25 —0—333K
20 ! ! ! ! L

0 50 100 150 200 250

P45 & /mg- L1

T T T T

W% B i /mg-g!

T T T T

Ele BiEtxBEFHIRMERE

Fig.6  Adsorption isotherm of Pb** on bentonite
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Table 3 Parameters for isotherm adsorption equation
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Table 5 Parameters of adsorption thermodynamic
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