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ABSTRACT : This study was performed to synthesize Na-A type zeolite with melting slag from the
Mapo incineration site and recycle the zeolite as an environmental remediation agent. The melting slag
used had a favorable composition containing 26.6% Si0;, 10.9% AlLO; and 2.7% NaO for zeolite
synthesis although there were high contents of iron oxides, including 19.6% Fe,O; and 18.9% FeO,
which had been used as a flux for the melting. It was confirmed that the Na-A type zeolite could be
successfully synthesized at 80C and SiO/ALOs; = 0.80~1.96. The cation exchange capacities (CEC)
of the zeolites was determined to be about 220 cmol/kg leveled off at the synthetic time more than
10hts. The adsorption capacities of zeolite to heavy metals (Cd, Cu, Mn and Pb) were high except for
As and Cr. It was also confirmed through the Eh and pH analysis that As and Cr existed in the forms
of HAsOs and CrOs”. The low absorption rates of zeolite for As and Cr are attributed to the fact that
the pore size (4 A) of Na-A type is smaller than those of HAsO,”and CrOs” ions (4 A ionic radii
and 8 A diameter).
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Table 1. Chemical compositions of Mapo melting slag

Chemical Compositions (Unit: wt.%)

Si0;  AlLO;  FexO; FeO CaO MgO K0 Na,O TiO2 P2Os Ig. Loss Sum
26.6 10.9 19.6 18.9 12.4 3.6 0.7 2.7 0.7 0.9 3.0 100.7
Heavy Metals
As (ppm) Cd (ppm) Cr (%) Pb (%) Cu (%) 7Zn (%) Mn (%)
<1 <1 0.37 0.21 0.59 2.42 0.62
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Fig. 1. XRD pattern of the melting slag. M: mag-
netite (Fes0.), F: wustite (FeO).
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Table 2. Chemical compositions of the synthesized zeolite
Chemical Compositions (Unit: wt.%)
Si0; AlOs Fe20s FeO Ca0 MgO K0 Na,O P»0s TiO2
272 23.7 10.7 5.07 5.01 0.97 0.26 10.54 0.3 0.23
Heavy Metals
As (ppm) Cd (ppm) Cr (ppm) Cu (%) Mn (%) Pb (ppm) Zn (%)
<1 <1 869 0.18 0.2 504 0.79

TG

4 6 7 8 8

5
KeV
Fig. 2. SEM/EDS image and spectrums of the melting slag.
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Table 3. Adsorption values of heavy elements with concentration of solutions (unit:%)

Concentration, ppm

1 5 10 15 20 25 30
E. pHi pHf pHi pHf pHi pHf pHi pHf pHi pHf pHi pHf pHi pHf
A PH 673 935 682 974 634 973 684 726 678 927 682 885 678 916
Ad. 0 9 6 5 0 0 0
o PH 610 870 496 822 417 805 370 791 366 768 344 769 363 769
Ad. 3 0 0 0 0 0 0
cg PH 371 1005 320 935 309 760 306 719 280 668 275 646 285 568
Ad. 90 99 100 100 100 99 63
o, PH 441 798 335 779 303 760 291 743 287 709 282 630 27 584
Ad. 89 97 100 100 99 88 59
vy PH 440 1031 339 955 307 810 290 744 280 680 267 640 259 61§
Ad. 86 99 100 100 89 44 14
py P 527 815 345 777 307 736 289 754 281 733 264 713 258 645
Ad. 63 93 100 100 100 100 99

pHi: initial pH of only standard solution, pHf: final pH after adsorption experiment, Ad.: Adsorption value (%)

Fig. 4. Procedure of synthesis of zeolite from the
melting slag.
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Fig. 5. XRD patterns of zeolites synthesized with
the variation of SiOx/AlLO; ratio.
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Table 4. Variation of adsorption value with the
volume ratio of solid (zeolite) to solution (standard
solution, 30 ppm of heavy elements) (unit:%)

Na-A type zeolite (Zeolite (g):

30 ppm/1hr Solution (mL})
1:1000 1:100 1:10
As 0 11 60
Cr 0 4 15
Mn 14 100 100
Cd 63 100 100
Cu 59 100 100
Pb 99 - -
230
220 1
210 1
% 200 4
g 190 4
g 180 4
170 A
160 4
150 T T — T T T
o 5 10 15 20 25 30 35

Reaction Time (hrs)
Fig. 6. Cation exchange capacity (CEC) with syn-
thetic reaction time.
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Fig. 8. Variation of adsorption value with the vo-

lume ratio of solid (zeolite) to solution (standard

solution, 30 ppm of heavy elements).
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