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Adsorption Properties of Incineration Bottom Ash of Municipal Solid
Waste for Methylene Blue
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Abstract: As a by-product of municipal solid waste incineration, municipal solid waste incineration
(MSWI) bottom ash can be used as a permeable subgrade material, which can meet the requirement
of strength and permeability, and adsorb the organic pollutants in the rainwater. In this paper, a series
of adsorption tests and SEM tests were conducted to study its adsorption ability and mechanism. The
results show that, its microstructure is globular, and has a large specific surface area, which is about
10 m*/g for bottom ash with particle size less than 7.6 mm. The dissolution of soluble salts can also in-
crease the adsorption sites, thus promoting the adsorption of organic pollutants. The kinetic models
and isothermal adsorption models reveal that the adsorption is monolayer adsorption, and the adsorp-
tion can reach equilibrium within 200 min. Due to the dissolution of soluble salts, the surface has cer-
tain heterogeneity, and the nonuniform coefficient is 0.75. According to the Langmuir isotherm adsorp-
tion model, the maximum adsorption capacity of methylene blue is about 5.44 mg/g.
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Fig.1 MSWI bottom ash
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Table 1 Physic-chemical characters of MSWI bottom ash

He WA/ IR/

A% /mm pH Lt (o) 95
< 0.075 6.48 1.90 12.617 3
0.075~0.1 6.51 1.97 14.007 9
0.1~0.25 6.55 2.06 9.713 5
0.25~1 6.89 2.37 6.714 3 34'1(/
1~2 7.02 2.57 4.306 8 13
2~5 7.20 2.69 3.234°9
>5 7.26 2.81 3.39

MSW LJE K B 9% i DLl 2 75 38 MR 22k .

MSWIJE K H) EZA 2 ITTR WK 2, NFR2H
LLEH MSWIE K EZITHEA O.C.Ca.SidE,
bt 2y 80% , [ Bt & A A i T 4 &, W Fe (Al
Ti.Ba&§o T 5858 57 I 00 ok U R R 8 25 AN TR
MSW LR B Hf 4% B3 1 & it 8 W A 22 5 (H T &
Yy o il 2 22 O KL dE R CaO, SiO, . CaCOy.
Fe,0,.ALO,% . 4 J& 70 % 7] BB 7E R 1 2% 11 T % i
J& BT KB A 3G e B . HJE T MSWI
JOE IR URL RS SR B OS5 48, T & & IR OT R AN 5
R

R2 RERRETESLL
Table 2 Percentages of the elements of MSWI bottom ash

LR Ca ¢} Si Fe Al Mg
/% 17.2 429 207 44 6.3 1.5
JLE S Na K P Ti Ba

Fra /% 0.2 2.3 0.8 0.1 1.4 0.5
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Fig. 2 Adsorption kinetics curves of different particle size
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Table 3 Fitting parameters of adsorption kinetic models

KB/ E— Bl 250 M W3 5 ORL Y4 TR 7
MDY
o Q./(mg+  k/(gmg ' , Q./(mg+  k/(gmg '+ , ko /(mg(ge C/(mg- B
g ") min ) g ") min ') min'?)" ") g ")
<0.075 5.75 0.026 0.983 6.57 0.005 0.996 0.344 0.745 0.889
0.075~0.1 4.29 0.010 0.982 5.55 0.001 8 0.981 0.250 0.033 0.965
0.1~0.25 2.38 0.008 7 0.910 3.25 0.0022 0.978 0.135 0.05 0.957
0.25~1 3.75 0.015 0.983 4.66 0.060 0.975 0.230 0.129 0.900
1~2 1.725 0.095 0.991 1.8 0.101 0.973 0.097 0.407 0.723
2~5 1.309 0.079 0.954 1.35 0.014 0.999 0.069 0.373 0.596
O e <o7smm 0251 mm (mgeg ) W I ST 48 )5 9 e B 5 K (gsmg ) A Sips
0.75~0.1 mm ~ P . "
b 2o 0105 mm — 2.9 mm W B F 6 55 R AR 550 R B
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Fig.3 Isothermal adsorption lines of different particle size
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Table 4 Fitting parameters of isothermal adsorption models

Langmuir 155 7 Freundlich 5 %1 Sips 15 %Y
wiAR/
Q./(mgs  hk/(g- K;/(mg- , Q.s/(mgs  K/(g- )
mm 1/n R? y R?
g ) mg ') g " g ) mg ')

<20.075 18.01 0.004 7 0.971 0.022 0.5 0.950  274.4379 0.000 1 0.520 3 0.993
0.075~0.1 13.32 0.001 3 0.987 0.038 0.625 0.982 127.157 6  0.000 1 0.753 2 0.950
0.1~0.25 4.03 0.005 9 0.961 0.073 0.7 0.918 56.655 1 0.000 1 0.753 3 0.993
0.25~1 12.13 0.000 7 0.999 0.020 0.63 0.992 16.431 8 0.000 7 1.020 6 0.999
1~2 3.31 0.003 9 0.974 0.041 0.74 0.948 2.150 0.000 2 0.4707 0.986
2~5 1.48 0.039 0.976 0.025 0.9 0.971 1.888 9 0.005 5 0.8555 0.959
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Fig.4 Results of SEM
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