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Explore the competitive adsorption of heavy metals

by water treatment residual
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Beijing University of Civil Engineering and Architecture , Beijing 100044 , China )

Abstract: The effects of pH, contact time and sludge dosage on the competitive adsorption of Ph( Il ) ,Hg( I ), Cr( V)

and Cd( Il ) on water treatment residual (WTR) were studied. The results showed that the atomic weight, radius,

electronegativity and hydrolysis constant of heavy metal ions would affect the affinity between heavy metal ions and sludge
(Pb( I )>Hg( Il )>Cd( 11 )>Cr( VI) ). When PH( I ) ,Hg( Il ),Cd( I ) were in the same system, there was strong
competitive adsorption among the ions,and Cr( VI ) and Hg( Il ) had synergistic effect. The removal rate of heavy metal

ions with weak adsorption competitiveness could be improved by increasing the dosage of WTR. The adsorption

mechanism of heavy metal ions on WTR included coprecipitation , complexation reaction with surface functional groups

of WTR , formation of intermolecular Van Der Waals force and porous structure of WTR , which makes Hg( I ) diffuse

inside the WTR to remove it.
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Table 1 Primary elements of WTR
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Fig. 1 The influence of pH on the treatment system of

(f) Cr(VI)-Hg( I )-Cd( 1)

multiple heavy metals by WTR
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Fig. 2 The influence of time on the treatment system
of multiple heavy metals by WTR
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Fig. 3 The removal rate of heavy metals with
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Table 2 Distribution coefficients of heavy
metal ions in different systems

Ko /(Log™")

ez PL(I) Cr(VI) Hg(I) Cd(I)

B 134 018 053 021

B Ph( I )-Hg( 1) 0.85 — 0.23 —
= Cr(VI)-Hg( 1) — 0.15 0.6 —
Ph( I )-Cd( T ) 0.87 — — 0.16

= Pb(I)-Hg()-Cd(I) 052 — 021  0.05
T Ce(VD-Hg(I)-cd(ll)  — 0.17 0.51 0.15
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FCACT ) B Ky FHEE T 288 — K R 0 BB AR T
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J& BT 2 18] K A W B S 4, e PO I ) 19 36 4+ RE ) i
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FH Y B4 A 0™ AR A A Y 2858 BB
Cr(VDFER R P AR N BB 7 BB S 5 WTR
2 T 1) 1 F ey 388 o 7 F O 3 T DA TG S8 R O i . AR
TN NN e T e S e R ok
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Table 3 Basic characteristics of four heavy meatal ions

EERET Ph( 1) He( 1) Ccd(Il) Cx(VI)
A JiE - o 207.20 200.60 112.40 51.99
IR H BT R pK 7.71 5.90 10.10 3.90
KA 24 mm 0.401 0.421 0.426 0.43
L 2.33 2.00 1.69 1.66
B2 12 /pm 119 102 95 44

R R 9 W B 5 4 ) 5 B TR AR R E M
x® cd( ) Hg( ) .Ph( 1) MIE FA42500 5N
95.102.119 pm, I HiX 3R E T HA R M2, itk
PRSI R CAC I ) <Hg( ) <Ph( 1), CdCI) .,
Hg( 1) .Ph( 1) B/K A B T4 5518 0.426 ,0.421
0.401 nm, 1 T W B 38 4 J1 5K A 2B R A, W
I WTR 5 Ph( ) W B 35 R B8 . R 25 -2 A2
BTG itk EmE BB T 5 WTR
2 8] SE G W B PSR S5 A E R, Cr (VD) (Cd( ) |
Heg( 1) .PhCI0) 4 H B 1 43 531 4 1.66.1.69,2.00
233, AL WTR 5 Ph( 11 ) 51 %5 5 & mi b 2 i, L 3%
T B4 7 S0 BE A X P C I ) W B 35 g fe 12 52
gk MR, M 48 B AR R R T
AR K L RPE SR UK AR RN A BT
WTR I & %0H fE H /Y 2% FRE 1 ok, B4 Al T 78
WTR K 1H B B2 4 4 LA i g B

WTR 5 Ph( 11 ) Hg( 11 ) 2 [a] f4) W B HLEE 7R 5
FIT L 4 BT 75 o WTR AR by W B 500 B ] A3 2ok H: 22 AL
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22 [B) 7 A Y A A o DA S E ) B B A R
Al 3 5 5 A R P CO M OH B ke 12 W 5 14
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A RN S

P
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- @
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Fig. 4 Adsorption mechanism of Pb( Il ) ,Hg( I ) by WTR
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