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A Hardening and Strength Properties of Magnesium Phosphate Mortars for Rapid
Repair Materials

Hongseob Oh'* Inhee Lee’

Abstract: Damage to the pavement system due to various causes will be required rapid repair work for reopening the vehicle traffic. The magnesium
oxide phosphate composite(MPC) has a short curing time and is capable of early compressive strength development, is suitable for rapid repair materials.
The aim of this study was to evaluate the hardening and compressive strength characteristics of MPC according to the water-binder (W / B) ratio and
magnesium-phosphate(M / P) ratio in order to develop repair materials consisted with light burned magnesia and potassium dihydrogen phosphate.
In order to ensure the workability in the field application, the difference of mechanical properties according to standard sand and ordinary sand and
performance of retards were evaluated. The mix proportion with W/B ratio was about 35% and the M/P ratio was about 1.0 ~ 1.2 has a superior
perfomance with strength and hardening condition. Especially, the strength of composite at only 1 day curing with W/B ratio of 0.35 and the M/P
ratio of 1.2 was shown the higher than 25.0 MPa. Boric acid as a retarder was found to be suitable for ensuring the working time, and the purity of
magnesium oxide was about 90 ~ 95%, which is effective for ensuring curing time and strength.
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Table 1 Chemical composition of magnesia oxide

MgO | ALO; | SiO2 | P,Os | CaO | MnO | Fe,05

Proportion

(%)

95.8 10.289 | 2.52 - 1.06 (0.00591] 0.271

Table 2 Chemical content of P,Os in Phosphate
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Table 3 Experimental mix proportion for MPC repairing mortar

Purity of Unit weight (kg/m®)
Mg&%) M/P WiB Aggregate Retard Water MgO KH,PO, Sand Retarder
20 241 516 645 1653 0
0.8 25 276 474 592 1653 0
35 332 407 509 1653 0
1.0 25 276 543 543 1653 0
20 standard 241 656 547 1653 0
95 12 25 sand - 276 602 502 1653 0
35 regul:;sand 332 517 431 1653 0
1.4 25 276 653 466 1653 0
20 241 759 475 1653 0
1.6 25 276 697 436 1653 0
35 332 598 374 1653 0
0.8 276 474 592 1653 0
1.0 276 543 543 1653 0
98 1.2 25 regular sand - 276 602 502 1653 0
1.4 276 653 466 1653 0
1.6 276 697 436 1653 0
5 276 602 502 1653 27
Borax 7 276 602 502 1653 38
9 276 602 502 1653 48
95 1.2 25 regular sand
3 276 602 502 1653 20
Boric Acid 4 276 602 502 1653 26
5 276 602 502 1653 33
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