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Tests on Magnesium Phosphate Composite Mortar Mixtures with Different Molar
Ratios of MgO-to-KH2PO4
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Abstract

The objective of this study is to seek a reliable mixture proportion for magnesium potassium phosphate
composite(MKPC) mortars with a near-neutral pH value (below 95) and a relatively good compressive strength
exceeding 30MPa. The main parameter selected was the molar ratios(M,,) of MgO-to-KH2PO,4 which varied from 30.4
to 3.4. The setting time of the MKPC mortars tended to shorten with a decrease in A4y, value. With regard to the
strength development ratio normalized by the 28-day strength, the ranges measured in the mortars with an A, below
79 were 50~61% at 1 day and 60~73% at 3 days, indicating a highly rapid early-strength development. With a
decrease in M, the formation of struvite-K crystal identified as a primary hydration product increased, which led to
the decrease of the macro—capillary pores in micro-structures. For achieving the targeted requirements for pH value
and compressive strength, the A/,, needs to be selected as below 5.1.
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Figure 1. XRD pattern of MgO
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Table 1. Chemical composition of MgO

MgO SiO» AlbO3 FexOs CaO P2Os
95.5 1.72 0.14 0.81 1.63 0.17
Table 2. Properties of KH2PO4 and HsBOs
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Table 3. Mixture proportion of MKPC mortars

Mixing ratio (%) HsBOs
Mo WE S8 "MgO  KMPO:r (%)
304 90 10
135 80 20
7.9 40 2 70 30 4
5.1 60 40
34 50 50
3. 4943 2 24
31 EER
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Figure 2. Flow of MKPC mortars tested
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Figure 3. Setting time of MKPC mortars tested
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Figure 4. Compressive strength development of MKPC mortars
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Figure 7. Differential pore-size distributions of MKPC pastes
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