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1. Introduction 2. Methods
The growing global need for critical metals, coupled with the environmental burden| | This research employs a combination of laboratory experiments, and
of waste disposal, has driven research towards efficient metal recovery from| |analytical techniques. Duplicate experiments are conducted to assess
unconventional sources. Municipal solid waste incinerated (MSWI) fly ash,| [reproducibility.
limestone and basaltic materials are promising candidates due to their abundance| | » EXxperimental Design
and potential metal f:ontenp Extracting the_se metals often requires organic Ilg_gnds, (a) 100mM Nacl and (b)
_such as organic acids _whlch present unique advantages compared to tradlthnal 100mM NaCl 500ml opaque 2. 5mM Na-EDTA 500ml opadue
Inorganic acids. The aim of this study iIs to assess the effectiveness of sodium solution reactor container | solution reactor container
ethylenediaminetetraacetic acid (Na-EDTA) in metal recovery from MSWI fly ash, i | i |
commercial limestone and lava basalt. This project has been designed to Sy 2.5g solid - gl == 2.5( solid
understand the effect of Na-EDTA on the release of metals (Al, Ba, Ca, Cr, Cu, Fe, SR | S
. . . wyld —— v§/? % —_—
K, Mg, Pb, Si, Sr and Zn) from the above mentioned solids. | J\- ,é;.,';g.;fg.;.; | Jl— "J’f@ —
3. Results | 0-50um | | 0-50pum
R : : _ - ——— . ..F -- ~— __— | ' * P e
» Experiment without Na-EDTA Tble 1: Bulk chemical Figure 1: Experimental design (a) without Na-EDTA and (b) with Na-EDTA
» pH over time i _  Solids used: MSWI fly ash, commercial Limestone and lava basalt.
composition by WD-XRF. y
2 F = > Analytical Techniques:
11 Lava basalt : :
4990 v Brunauer-Emmett-Teller (BET), Wavelength-dispersive X-Ray
2.16 Fluorescence (WD-XRF), Inductively coupled plasma - Optical emission
1(5)-(5)8 spectrometry (ICP-OES), X-Ray powder diffraction (XRD), Scanning electron
013 microscopy (SEM), and Dissolve organic carbon (DOC).
6.79 _ _
7.68 4. Discussion
0 100 200 300 400 500 600 700 (z)gz - The highest concentration of Ca was seen in MSWI, limestone and lava
Time (hours) ; - : . .
. L 1 Lova o . -0.01 basalt exhibit more or less the same concentration (see figure 3). The high
B2 MW a2 L e L e amount of Ca can be related to the incineration process for removal of acid
Figure 2: pH values as a function of time MSWI ;ggigo gases apd its alk_alin(? as reflected from it’_s high pH v_alues (Huang et al., 2_011)
fly ash had a higher pH followed by limestone and 113.00 - Experiment with limestone resulted in much higher Mg concentrations,
then lava basalt. 132.20 followed by lava basalt, and then MSWI (see figure 3).
136.10 - : : :
- In all three experiment, Si concentration increases and level up after 100hrs
- 178.70 ’ ’
> ICP-OES Analyses with high concentrations measured in MSWI followed by lava basalt and
limestone (see figure 3).
100 ® Ca-MSWI

- The highest concentration of Sr was observed during limestone dissolution,

oI = o - B mCa-limestone followed by MSWI and lava basalt. Interestingly, Sr concentration does not
10 R : A A A 4 Ca-Lava Basalt gxhlblt tempc_)ral changes In limestone and. lava _basalt experiments, hc_)wever
e 0 o A® A A | In MSWI an increase of ~1 order of magnitude in Sr can be seen during the
‘- = - g ¢°WW first 100hr (see figure 4).
® B Si-Limestone - The concentration of Ba in MSWI and limestone are about the same after

200hr. In contrast, experiment with lava basalt resulted in much lower Ba
concentrations. In all the experiment, Ba concentration in the fluid Is
§ O 2 N ® Mg-MSWI Increasing over the first ~100hrs (see figure 4).
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Figure 3: Concentrations of major elements from MSWI fly ash, 1600 -
limestone and lava basalt as a function of time. Cc Reacted Limestone
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Figure 4: Concentrations of trace elements from MSWI fly ash, Figure 5: X-ray powder diffractograms of limestone (a) before and (b) after experiment
limestone and lava basalt as a function of time. without Na-EDTA. St (strontianite), Dol (dolomite), Cc (calcite) and Cs (coesite).

5. Preliminary Conclusion: Conclusively, limestone yielded high concentrations of Mg and Sr, perhaps extraction using | | Future Work: Finalizing the

Na-EDTA will give greater yields compare to NaCl due to its chelating characteristics to enhance dissolution by improving experiment with Na-EDTA and
metal solublility and mobility (Wang and Dreisinger, 2023). The XRD results indicates no mineral change after experiment. comparing with that of non-EDTA
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