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E4a
Materials Gas ASTM Vacuum pyciiometer

pycnometer Density (g/cm?) Error (%)* Density (g/em?)  Error (%)
Slag 291 2.84° 2.3 2.99 28
Cement 3.13 3.21b 2.5 3.19 1.9
White cement 3.08 .17 3.1 3.04 -1.2
Silica fume 2.35 2.27 3.6 238 1.1
Metakaolin 2.63 2.50 -4.9 2.67 1.5
River sand 2.68 2.64 -13 2.62 -2.1
Silica sand 2.69 267 -0.6 2.68 0.2
Bottom ash 226 24 -0.8 221 -2.1

* Relative error to the comumercial helium pycnometer.
b The specific gravities of the hydraulic materials were measured using kerosene and others
using water.

EH4p

Density (g/cm?)
Materials ITest 2WTest 39Test 4BTest 5hTest Average CV  Emor
(%P (%)

Slag 299 292 2.90 2.92 296 294 1.1 1.0
Cement 319 323 3.06 319 3.19 17 1.8 1.3
Tl 304 2.98 30 3.08 3.05 3.03 1.1 -1.4
cement

Silica fume 2.38 2.30 243 2.34 2.32 2,35 2.0 0.0
Metakaolin 267 2.60 258 2.67 2.54 261 22 09
River sand 2.62 2.67 2.64 2.65 2.71 2.66 | B -0.7
Silica sand 2.68 2.58 2.61 271 2.63 : 1.8 -l6
Bottom Ash 2.21 227 2.24 2.34 2.25 2.26 1.5 0.2

2 Coefficient of variation.
b Relative error to the commercial helium pycnometer.
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