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Adsorption of Pb*" and Cu’" on alum water
treatment residuals modified by iron manganese oxides

JIANG Yahui,ZHANG Zengqiang, LI Ronghua, WANG Quan, GUQO Zhanyu, XIAO Ran

(College of Natural Resources and Environment s Northwest A&F University ,Yangling s Shaanzi 712100, China)

Abstract: [Objective] The adsorption of Pb*T and Cu*” on modified alum water treatment residuals
were investigated to improve the utilization of AI-WTRs. [Method] AI-WTRs from a water plant in Yang
ling,Shaanxi were modified by KMnO, and FeCl, « 4H,0O to obtain M-Al-WTRs. Adsorbents (AI-WTRs
and M-Al-WTRs) were characterized by BET-N2, SEM-EDS, XRD and FTIR. Batch adsorption experi-
ments were conducted to investigate the effects of pH,adsorption time,initial mass concentration of heavy
metals, temperature and ion strength on adsorption properties of Pb*" and Cu*" by M-A-WTRs. [Result]
Compared with AI-WTRs(9. 10 m*/g) ,specific surface of M-Al-WTRs was significantly increased to 100. 8
m®/g. SEM-EDS,XRD,and FTIR showed that the surface of M-Al-WTRs was rough and loaded with many
particles,and the amorphous structure was well maintained after modification. Adsorption capacities of
Pb*" and Cu*" on M-Al-WTRs increased with increasing pH and reached steady gradually. When pH=5,
the adsorption capacities of Pb*" and Cu?’" on M-AI-WTRs were 67. 18 and 20. 81 mg/g. which were
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109. 1% and 68. 64 % higher than that of AI-WTRs,respectively. The adsorption of Pb*" and Cu®*" by M-
Al-WTRs could be described with the pseudo-second-order kinetic model, and the adsorption isotherm fit-

ted Langmuir model well. Thermodynamic analysis showed that the adsorption process of Pb** and Cu*" on

M-Al-WTRs was spontaneous,endothermic and entropy increasing. The adsorption of Pb*" and Cu*" on M-
Al-WTRs was hardly affected by ionic strength. [Conclusion] M-Al-WTRs with relative good adsorption

capacities of Pb?" and Cu®" could be prepared by alum water treatment residuals.

Key words: AI-WTRs;iron manganese oxides;heavy matal adsorption
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Kinetics parameters of Pb?*" and Cu’" adsorption on M-Al-WTRs
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Table 2 Isotherm parameters of Pb*" and Cu*" adsorption on M-A-WTRs
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Heavy metal Temperature — — — —
Qn/(mgeg ') Ki/(Le+mg ) R? Kr/[(mge+g (L +*mg "] n R?

25 72.74 1.59 0. 980 30. 89 4. 96 0. 856
Pb?! 35 79. 44 2.18 0.928 42.08 6. 36 0. 854
45 86.95 4.07 0.939 43.32 6.07 0.891
25 22.30 1. 66 0.952 9.21 4. 88 0.935
Cu?t 35 26.65 2.06 0. 945 10. 34 4.57 0.938
45 29.59 2.89 0.992 12.22 4.93 0. 880

Phuengprasop %" 5% F &1k 4 75 Jé Wik Bt 771 2=

B Pb* it KW B 57, 12 me/gs 2L 1L S5
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Table 3 Thermodynamic parameters of Pb*" and Cu®" adsorption on M-Al-WTRs
I E /K K./(L « mol™ 1) AG®/ (k] » mol 1) AH" /(K] « mol™1) AS°/(kJ « mol™ !« kD)
Temperature Pbh?+ Cu?t Ph2t Cu?+ Ph2+ Cut Phi+ Cutt
298 3.30X10° 1.03X10° —31.48 —28.59
308 4.52X10° 1.31X10° —33.34 —30.17 37.06 22. 86 0.23 0.17
318 8. 44 X107 1.84X10° —36.07 —32.04

3 3 Al A, AG” <0, Ui Bl M-AL-WTRs % [if}
P> Fl Cu® " Wyt B2 A R ST 1 . LR A I 1 3
T 8 R s AH >0, 3 W] IR B 0 B AR T
TELF 0 B 1E AT 50 25 R — 30 ASY >0, BEBH I
Bif S — AN JC 7 B 8 K R X 5 R N BF OE 4
T, R B ] AR S T M-ALWTRs
FEU FCBOHLBE L 24 Pb?T A Cu® " WE AP o T 2
M-AI-WTRs 2 i B 1R AL BE 34 m fr 80, 25 B ik,
M-Al-WTRs %} Pb*" F1 Cu®* 0% Bt J2& 1 & 11 W% 34
{18 LI 358 in 1 L
2.2.5 BIREMSEWAHw K7 HETHRE
% M-AI-WTRs W fff Pb®" 1 Cu*" sz, &K 7 &
N MR NaNO; [k EE | 0 4 K F] 0. 5 mol/L
if s M-AL-WTRs %F Pb*" Fl Cu™" [ W 5 38 A 2 15
FE 60 F1 20 mg/g A AT » BT 5 B X IR o 52 g 4580
x5 5k e A R NaNO, #3518 F 3 B X
Fe, O, /MnO, WL Br Pb* 152 i ifF 55 45 3R — 3,

7or —B-pp*, -6~ Cu’
6ol %—H\B\m
~c
'3 50
.« E
o ©
EC:
=2 401
If &
£3
o -
=T 30
20 Q@—o—-6 © —O

0.|0 071 O.IZ Ol.3 074 0.I5
NaNO,# J&/(mol » L™)
NaNO, cpmcemtratopm
K7 BT X M-AFWTRs B Ph* ™ 1 Cu®' (5% R
Fig. 7 Effect of ion strength on Pb*" and Cu*"
adsorption by M-AI-WTRs
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