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Abstract: As a special cement-based material, low pH value cement-based materials are mainly used in the solidification engineering
of medium and low radioactive waste, heavy metal pollutants and the engineering of high-level radioactive waste repositories. This
review analyzed the main influencing factors and changes of pore solution pH value of blended Portland cement, magnesium silicate
cement and magnesium phosphate cement. and summarized the current research work on the flowability, compressive strength,
durability and solidification performance of low pH value cement-based materials. In addition, the application of low pH value
cement-based materials in the solidification of low or medium radioactive waste and heavy metal contaminant and high-level
radioactive repository engineering was also discussed.
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Table 1 LpCM formulation systems'*> 22!

Types of LpCM Formulation

OPCHSF (Silica fume)

OPC (Ordinary potland cement)
OPC+SF+FA (Fly ash)
OPC+SF+BFS (Blast furnace slag)
MPC (Magnesium phosphate cement) MgO+K,HPO4/Na,HPO,

MSC (Magnesium silicate cement) MgO+SF

LpCM is low pH value cement-based material.
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Cement particles

(a) OPC initial hydrolysis period
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(c) OPC hydration stabilization period

(e) SEM diagram of OPC hydrated products
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(b) OPC+SF initial hydrolysis period

(d) OPC+SF hydration stabilization period

(f) SEM diagram of OPC+SF hydrated products

K1 OPC Fil OPC+SF /Kitni K
Fig. 1 Schematic diagram of hydration of OPC and OPC+SF
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Table 2 pH value of pore solution in binary LpCM system

Mass fraction/% ) pH
Time/d Source
OPC MK SF FA BFS value
700 30 57 12.50 Coumes'”
60.0 40 12.20
500 50 12.10
400 60 12.10
70.0 30.0 12.10
60.0 40.0 10.90
50.0 50.0 10.30
40.0 60.0 10.30
83.3 16.7 28 1170 Gray*®
50.0 50.0 90 10.60 Lagerblad®"
100.0 0 200 12.43  Self-test result
70.0 30.0 1133
65.0 35.0 11.11
60.0 40.0 10.85
55.0 45.0 10.67
50.0 50.0 10.52
80.0 20 90 1330 Xiang Lit*
65.0 35 12.20
50.0 50 12.10
35.0 65 12.10
50.0 50 200  11.60 Zhiliang Meng"™”
10.0 90 60  11.81 Yongjun Shi®
25.0 75 91 12.40 Tingting Zhang!""

K2 Ca/Si bb 5 LI pH 2 [ 26 R D)

Fig. 2 Relationship between Ca/Si ratio and the pH value of

the pore solution™ %
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K3 MSC /Kb B s & K

Fig.3 Schematic diagram of MSC hydration reaction process
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Bl S Ik 24k 28 d PR i R 01 102
Fig. 5 Effect of plasticizer on 28 d compressive strength of
slurry!6- 21+ 102
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Fig. 6 Schematic diagram of bentonite dissolving under highly alkaline pore water
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