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The Fundamental Study on the decision of the weight of water required

to cement hydration
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Abstract

This study was performed to find out how much water the cement hydration reaction
need. It is real situation that it is difficult to find out the amount of chemical combinded
water with stoichiometric chemical reaction form. Because several variation occurred during
hydration reaction it's not easy to divide water which used at cement paste mixture. In
this study high temperature(105C) dry method was used to divide evaporable water and
non-evaporable water. The last is combinded water chemically and some free water
absorbed to products of hydration physically. The test was processed with variation of
water cement ratio from 10% to 45% with 5% intervals. The weight of cement paste
specimens were measured after dry for 72hours at each checking time(0.5, 1, 3, 5, 10, 24,
48, 72, 168hour). In this study some conclusions such as follows were derived. Firstly,
Pure combinded water contents required at cement hydration result in 23.3percent of the
weight of cement. Secondly, The sufficient mixing water needed to fully hydrated cement
result in about 40~45percent of weight of cement. That is, gel pores water could be about
16.7~21.7percent of weight of cement.
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Table 1.1 The amount of components at cement hydration
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Table 2.1 Physical Properties of Cement
T ¢ Coment | SPocific .S.etting Timé Fir(l:enesstof Compressive Strength(kgf/cm)
YRS OF MEMERH Gravity SettI:irggalnin) Setrg‘ilr?g(lhr) (‘;fm? g) % T o1 %
Ordinaty Portland | 315 2 | 61 3,338 192 227 314

Tabel 2.2 The mix proportion of cement paste

w/C Gement ik Air(96)
0.10 2,359.51 235.95 15
0.15 2,107.13 316.07 15
0.20 1,90353 380.71 15
0.25 1,735.80 433.95 15
0.30 1,595.24 47857 15
0.3 147574 516,51 15
0.40 1,372.90 549.16 15
045 1,283.45 57755 | 15
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Table 2.3 The variation of weight of non-evaporable water at hydrated cement paste for
the hydration time

Initial value Non-evaporable water content during for the time

c w 0.5hr thr 3hr 5hr 10hr 24hr 48hr 72hr
0.10 100 10 3.36 3.88 392 4.00 441 447 451 451
0.15 100 15 5.14 550 5.99 6.09 6.31 6.45 6.73 6.77
020 100 20 7.20 732 7.46 7.3 3.44 3.44 8.47 8.49
0.25 100 25 7.88 7.88 8.34 8.79 8.86 9.24 9.66 9.96
0.30 100 30 8.18 8.48 8.89 9.65 10.17 10.23 11.22 12,01
0.35 100 35 9.36 9.72 10.13 10.85 11.28 12.15 13.54 13.96
0.40 100 40 6.92 7.87 8.12 9.21 10.68 12.08 14.24 15.17
0.45 100 45 7.44 7.83 9.04 10.31 1161 | 1253 | 1471 16.24

w/c

Table 2.4 The variation of weight of hydrated cement paste along the hydration time.

y Weight of hydrated cement paste along hydration time(g)

Y Tonr | 05t | dhr 3hr Shr | 10hr | 24hr | 48w | 72hr | 168hr

0.10 | 100 [99.9630 | 999461 | 99.9755 | 99.9455 | 99.8804 | 99.7869 | 99.7181 | 99.7381 |99.9617
0.15 | 100 | 99.9630 | 99.9461 | 99.9752 | 99.9602 | 99.9048 | 99.8003 | 99.7183 | 99.7221 | 99.9011
0.20 | 100 | 99.9630 | 99.9918 | 99.9965 | 99.9864 | 99.9408 | 99.6481 | 99.6446 | 99.6272 | 99.8371
0.25 | 100 | 99.9853 | 99.9694 | 99.9036 | 99.8761 | 99.8230 | 99.7677 | 99.7318 | 99.7202 | 99.7612
030 | 100 | 99.9971 | 99.9927 | 99.9656 | 99.9366 | 99.8808 | 99.8095 | 99.7508 | 99.7257 | 99.7559
0.35 | 100 | 99.9363 | 99.8460 | 99.6757 | 99.4912 | 99.0833 | 983658 | 97.9816 | 97.8541 |98.4097
040 | 100 | 99.9493 | 99.9008 | 99.7908 | 99.5464 | 99.0014 | 983420 | 97.8035 | 976293 | 98.9935
0.45 | 100 | 99.9469 | 99.8760 | 99.6964 | 99.4736 | 98.8756 | 98.1661 | 97.4354 | 97.1278 |98.6221
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Fig. 21 The vanation of weight of non-evaporable Fig. 2.2 The variation of weight of hydrated
water content during hydration cement paste during hydration.
(Initial cement content : 100g) (Initial cement content : 100g)
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