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Abstract: Magnesium-doped tricalcium aluminate (Mg-C,A) was successfully prepared through solid reaction meth-
od. The crystal structure and morphology of Mg-C;A with various Mg contents were analyzed via X-ray diffraction,
Raman spectra, scanning electron microscope and high-resolution transmission electron microscope to explore the
preparation mechanism. The results showed that Mg-C,A was composed of C;A isomorphism formed by the replace-
ment of Ca with Mg and the surface MgO, in which the Mg doping did not change the cubic symmetric structure and
morphology of C,A. The simultaneous removal behavior of nitrogen (NH,") and phosphorus (PO,”") by Mg-C,A were
investigated by batch experiments (e. g., Mg - C;A dosage, reaction time and real wastewater treatment), which
revealed the maximum capacity was 65.2 and 20.2 mg-g™" at 12 h, respectively, conforming to the pseudo-second-
order kinetic model. Besides, the removal mechanisms were comprehensively explored by microscopic characteriza-
tions. The released ions (i.e., Mg** and AI’*) of Mg-C,A play a major role in the removal of NH," and PO,” via the for-

mation of struvite and AIPO,; the OH™ benefits for the removal of excessive NH,” via neutralization.
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Fig.1

XRD patterns of pure C;A and Mg-C,A with various Mg contents: (a) full range; (b) magnified patterns between 31° and 44°
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Table 1 Raman spectra results of pure C;A and Mg-C;A with various Mg contents

Sample r(Mg—O0) / cm™ v(Ca—0)/ em™ v, (A10,) / em™ v5(A10,>) / em™
C;A — 353 506 752
Mg,-C;A 271, 581 352 504 752
Mg, s-C;A 271, 581 344, 365 504 752
Mg, -C;A 271, 581 344,365 504 752
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Fig.2 (a, b) SEM images, (¢, d) TEM images, (e, f) HRTEM images and (g, h) SAED of (a, c, e, g) C;A and (b, d, f, h) Mg,;-C;A
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Table 3 Pseudo-first-order and pseudo-second-order kinetic model constants for removal of NH,* and PO, by Mg,.-C,A

Pseudo-first-order

Pseudo-second-order

Ton
Q... (mg-g™) ky / min”! R Q.. al (mg-g™) ky / (g-mg™" *min™) R
NH,* 75.3 0.482 0.802 2 67.6 0.014 0.979 3
PO 8.7 0.333 0.621 3 21.0 0.076 0.995 2

R4 LEREKKBRIEIRE Mg,.-C A BRZEME NH,F1 PO 1Ak

Table 4 Composition of different authentic wastewaters and practical removal performance of NH," and PO, by Mg,.-C,A

Stage NH," / (mg-L™) PO/ (mg- L) COD / (mg-17) pH

Before reaction 1248.8 137.4 4 820.0 6.93
After reaction 34.55 0.68 — —
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