B36t H2 PRI M 04 B B R 2024 4E 4 A

B TR E S A MM Ph T IR MM BE AR X

BB, R g, EA, R aE X

(FMMER PR ERFHAFZER, TN KM 550025)

W OE LS U BRI IR IR A SR A Bk, FH R IR Y R R AR IR AT SO F S B R X AK i P g B O
At LB (SEM) |22 11 KL AT 0 A5 A5 (pHL,c ) RS LI 2T 8% (FTIR) 387 PRz 6 PL™ (0% BFEHLI . 45 S 3 W1, A vk 138 4
A 0 T B PR P> (9 2 B R T R R R S FRE X P> 9 2 B R AIG T A B M W R 198 e e M R LA B 6 T B L AL
BRAS A K T TR T e VA 7 22 S5 e AR 5 6 P 0 A [ I A2 7 0 TR, R R Al 27 5 B 3o R, T A £ P AK i &b 2
R

ERIA P BT R O PR U B B 5 R TS U

B4 FE S . X705 XakFRE B MERS . 1006-2009(2024)02-0060—-04

Adsorption Properties of Acid Modified Sludge-based Composite
Ceramsite on Pb**

OU Yangyang, FENG Lijuan” , LIU Anrong, HUANG Zhu, LIANG Yuanyi
(School of Geographic and Environmental Science, Guizhou Normal University, Guiyang, Guizhou 550025, China)

Abstract; The ceramsite was prepared by using sludge, phosphorus tailings and red mud as raw materials,
then modified with hydrochloric acid, nitric acid and citric acid, and its adsorption effect on Pb*" in water
was studied. The adsorption mechanism was analyzed by scanning electron microscope ( SEM ), surface
groups , zero charge point( pH,,.) and Fourier infrared spectroscopy (FTIR). The results showed that the ceram-
site modified with low concentration of hydrochloric acid or nitric acid had a good removal rate of Ph*". The re-
moval rate of Pb*" by citric acid modified ceramsite was lower than that of unmodified ceramsite. Acid modi-
fied ceramsite had the characteristics of large specific surface area, developed pore structure, high content
of acid groups and low isoelectric point. The ceramsite performed both physical and chemical adsorption on Ph*" |
which could be used as treatment materials for Pb*" -containing wastewater.
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Table 1  Changes in surface functional group content before and after Pb** adsorption by ceramide and pH,,,
Wk S 5 v W B 7 2 P £ b/ (mmol - g7) W B84 i W B 5 5 A £ ik b/ (mmol - g7") W B I
8 e/ (mol - L7') Rk P ¥ MARE:  MRPEHEM pHpge 2 By 2 i WieE  MRIEERE pHpge
uc 4.47 0.38 0.51 5.36 10. 64 2.90 0.38 0.49 3.77 10. 48
HC 0.5 5.89 1.95 2.15 9.99 7.75 1.48 0.22 0.29 1.99 8. 41
1 5.60 1.16 1.13 7.89 7.40 2.21 0.19 0.14 2.54 8.56
2.5 4.45 0.35 1.52 6.32 6. 15 3.31 0.21 0.39 3.91 6.61
5 4.87 0.89 0.13 5.89 3.05 3.15 0.18 0. 69 4.02 5.19
NC 0.5 5.07 2.33 2.05 9.45 9.32 1.54 0.38 0.13 2.05 8.75
1 4.71 1.36 1.24 7.31 8. 67 2.47 0.25 0.25 2.97 8.43
2.5 4.34 1.53 0.22 6.09 6.63 2.54 0.15 1.29 3.98 7.08
5 4.52 1.31 0.15 5.98 4.02 2.36 0.32 1.39 4.07 6. 84
CC 0.5 4.58 1.39 0.35 6.32 7.98 2.90 0.14 0.17 3.21 8.26
1 4.99 2.12 0. 41 7.52 6.67 2.13 0.55 0.34 3.02 7.55
2.5 4.21 1.79 0. 04 6. 04 6.67 3.01 0.49 0.48 3.98 7.17
5 4.49 1.16 0.32 5.97 6.25 3.23 0.32 0.44 3.99 6.82
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Fig. 1 SEM characterization of ceramsite
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Table 2 Specific surface area and pore structure

parameters of ceramsite

. H’Jﬁzﬁﬁis %%Eﬁis E‘ffolﬁf{v fﬁ%’LMﬁH vf
/(m? gy /(m®eg) /(em® - g /(107%em’ - g7
ucC 5.797 6 4.914 5 0.021 0 0.3870
{f&-HC 57.020 3 52.469 8 0.115 1 1.572 0
flk-NC  52.146 0 49.408 9 0.110 3 0.908 0
HF-CC  26.874 0 26. 669 5 0.074 7 0.350 0
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