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ABSTRACT Hydration and physical characteristics of chemically-bonded phosphate ceramic (CBPC) binder based on
dead-burned Mg-O with six different blends are investigated for efficient repair construction material by retarding set phase with
H3;BO;. The test specimen of the blender with silica fume shows higher compressive strength after 75 days. The CBPC with silica
fume results in higher modulus of rupture that others. The test specimens of CBPC eludes lower calcium ion than that of OPC
(Ordinay Portland Cement). The X-ray diffraction pattern shows that hydration results in the formation of magnesium hydroxide,
M-S-H gel and MgCOs for the specimen with silica fumes. Combination with calcium for MgO is not desirable due to no formation
of chemical bond between two components. Based on the experimental program, the mixture of MgO and silica fume shows efficient
performance in strength and durability.
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Table 1 Chemical composition of binders
SiO; | ALOs;| CaO | MgO| SO; | P,Os | KyO
() | (%) | (%) | (%) | (%) | (%) | (%)
CBPC | 18.12] 7.39 | 7.16 | 47.20| 0.19 | 2.61 | 2.17
OPC |20.90| 5.73 | 62.61| 3.02 | 2.07 - 1.12
HT | 61.34|20.40| 0.15| 0.59 - 0.06 | 2.43
FA 57.0 | 25.6 | 44 1.3 0.3 - 1.3
WS 49 | 0.80 | 45 1.0 - - -
BFS 36 14 | 422 | 8.0 | 4.0 - -
CH | 52.21]|41.10] 1.48 | 0.54 - 0.03 | 0.36
SF 93 | 040 | 0.60 | 0.60 | 0.40 - 1.2
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Fig. 1 Process of preliminary experiment

Table 2 Composition of blends

(c) Flow table

(d) Measure a flow

Binder A W | n
materials (g) gg(re)gate Fillers @ |, (nfnvlv)
0
opC |cepc| ©
OPC | 100 200 15 | 170
CBPC
+HT HT | 82 | 22 | 172
CBPC
+FA FA | 82 | 19 | 174
CBPC
+WS WS | 82 | 24 | 163
CBPC
+BFS | 100 18 |BFS| 82 | 18 | 173
CBPC
+CH CH| 8 | 18 | 170
CBPC
+SF0.1 SFO.1| 10 | 16 | 164
CBPC
+SF0.2 SF0.2| 20 | 18 | 168
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(a) Specimens for Elution test  (b) After immersion

Fig. 2 Elution test
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Fig. 3 Analysis by SEM
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Table 3 Variation of ion dissolution of OPC and MgO
based mortar (ppm)

lonl o | so N0y [ PO | Lit [ Na' | K' | Mg?|ca®
Type
OPC |-2.18] 0.18 |-13.5] 0.00 |-031] 16.0 | 65.43|-1.22|2.12
CBPC 5 161-25.97|-5.62|-12.020-0.31|-13.5 |-159.8|-0.02|2.17
HT
CBPC 5 45]-40.55|-4.03| -9.33 |-0.23|-6.76| 10271 0.07]-1.73
TFA
CBPC | 57612146/ -8.64|-12.32/030|-9.46| 63.25 |-0.23|-1.80
WS
CBPC
CBbS | 306-158.1]-5.10|-31.71|-008| 4.54 | 74628/ 1.75] 150
CBPC 4 16121.71-8.25| -6.07 |-0.18]-9.40 |-87.04| 1.46 |-0.58
+CH
CBPC
s 2:8620.02|3.16| 9.09 |-0.30|-9.44|40.10|1.55 076
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o 1291638 -3.78| -3.05 |022]-7.17|22.59) 166 -131
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Fig. 5 Flexural strength
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Fig. 6 56 days after deposition
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Table 4 Dynamic elasticity per cycles

Type Relative dynamic elastic modulus (%)
0 cycle | 100 cycle | 200 cycle | 300 cycle

OPC 100 91.7 74.5 61.6
CBPC+HT 100 81.1 74.4 68.0
CBPC+FA 100 93.6 80.7 72.5
CBPC+WS 100 82.9 69.3 58.7
CBPC+BFS 100 90.7 66.5 59.9
CBPC+CH 100 82.9 78.4 66.8
CBPC+SF0.1 100 92.3 78.4 71.6
CBPC+SF0.2 100 83.8 70.4 64.5
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Fig. 7 Variation of dynamic elasticity per cycles
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Fig. 11 SEM images of hydrates (x20000)
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