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ABSTRACT

Cement is affected by temperature, humidity and other conditions during transportation

and storage after manufacture, possibly causing change in quality.

In this study, the

influence of storage conditions on the properties and characteristics of cement was evaluated,
using cement specimens stored in different temperature and humidity conditions.
Measurement was taken on two characteristics: the mass ratio of hemihydrate to total of
gypsum and hemihydrate (ratio of hemihydrate) and the degree of prehydration of each

specimen.

The latter is the weight lost when heated to 500°C and is not due to the

dehydration of gypsum. Compressive strength and setting time were also measured for

each specimen as typical properties.

It was found that cement stored in the high humidity

conditions absorbed moisture, causing the degree of prehydration to increase. This

resulted in a decreased compressive strength and a delayed setting time.

The specimens

stored in the low humidity and high temperature condition exhibited no change in the degree
of prehydration, but the ratio of hemihydrate in them increased, especially when the initial

ratio of hemihydrate was low. This change caused a delay in the setting time.

Those

stored in the low humidity and low temperature condition showed no change in properties

or characteristics.

These results indicate that the prehydration of cement is affected not

only by storage conditions but also by the initial characteristics of the cement.

Keywords : Prehydration, Storage conditions,
Ratio of hemihydrate to gypsum and hemihydrate,
Humidity control methods, Compressive strength, Setting time,

Temperature and humidity
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Table 1 Characteristics of cement before prehydration
(RERTD & A > M)

Cement Blaine specific surface area | Ratios of hemihydrate to the total | Degree of prehydration Mineral composition[ %]
[em’/e] (hemihydrate + gypsum) [%] [%] GsS GsS GCA | G4AF
N(90) 3300 88.9 0.37 67.2 8.1 4.9 12.2
| N(60) 3350 62.8 0.51 68.2 7.5 4.8 12.1
N(10) 3350 12.0 0.18 66.8 9.0 7.1 10.8
Table 2 Storage condition and humidity control methods
(REFHLRAEARE)
No. Temp.[°C] Relative humidity[%] Humidity control methods Cement
@© 22 Laroy Joicity Seal N(90.60,10)
@ 90 (<Rh15%)
® 55 High humidity Saturated aqueous solution(NaCl) N(90,10)
@ 90 (Rh70%6) Saturated aqueous solution (KCI) N(10)
Saturated aqueous solution Table 3 Measured temperature and humidity in the
/ conditions controlled by saturated aqueous
solutions
(BafMR R REICEYRABIN-RED
\\ mE & IRE)
il v [%;?QEtRhwq T M;ﬁdevzﬁﬁy]
emp. o emp. o
Cem ent KCl 90 70 91~95 68~70
NaCl 55 70 54~55 65~66
Fig. 1 Image of humidity control method
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