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{2¥-1> BEI of a mature Portland cement paste,
Successively darker areas

aged 2 months,
are of unreacted cement grains (bright),
sometimes with visible rims of hydration
products, Ca (OH),, other (‘undesignated’)
regions of hydration products, and pores
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{718-~2) QXDA results for the fractions of the clin-
ker phases reacted in Portland cement
pastes. Filled circles: Copeland and Kantro,
wic = 0.65. Bezjak et al.
sample C2, Vertical lines: Osbaeck and Jons,
range for 7 samples. Open circles: Dalziel
and Gutteridge. Open squares: Patel er.al.
samples cured at 100% RH. Filled squares:

Diamonds:

Tang and Gartner,clinker interground with
gypsum,
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{1¥-3) DTA curves for pastes of a typical Portland
cement.
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(2¥-4> IR spectra of hydrated Portland cement.
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{1¥-5) Rate of heat evolution at 20°C for a typical
Portland cement: for significance of num-
bered peaks, see text.
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{13¥-6) Average cumulative heat evolution for a
total of 20 Portland cements of Types I, II,
IH and IV, hydrated at w/c = 0.4 and 21°C.
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a) Unhydrated b) -10 min c) -10h

Section of Some C3A Reaction of
potymineralic (&/or Fss) C3S to produce
grain (scale of reacts with ‘outer’ product
interstitial calcium sul- C-S-H on AFt
phase is slightly  phate in solu- rod network
exaggerated). tion. Amor- leaving -um be-

phous, alumina-
terich gel forms
on the surface
and short AFt
rods nucleate

at ecge of gel
and in sotution.

tween grain
surface and
hydrated shell.
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Secondary
hydration of
C3A (&/or Fss)
producing long
rods of AFt.
C-S-H ‘inner’
product starts
to form on in-
side of shell
from continu-
ing hydration
of C;3S.
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e) 1-3 days

C3A reacts
with any AFt
inside shell
forming hexo-
goral plates of
AFm. Continu-
ing formation
of ‘inner’ pro-
duct reduces
separation of
anhydrous grain
and hydrated
stell.

INNER

f) -14 days

Sufficient
‘inner’ C-S-H has
formed to fill in
the space between
grain and shell.
The ‘outer’ C-S-H
has become more
fibrous.

{21§-7> Development of microstructure during the hydration of Portland cement.
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{(71%-8) Cement paste hydrated for 10 min* in the
environmental cell of the HVEM. The sur-
faces of the grains have a gelationous
appearance and several short rods of AFt
can also be seen,

(29-9 JIon-beamed thinned section of cement
paste hydrated for 2 h (STEM). Product
with a gelatinous appearance can be seen

with some AFt rods.

{2%¥-10> Ion-beam thinned section of a 12-h-old
paste (STEM). Shells of hydration product
can be seen around, but separated from,
the dark anhydrous cores. Rosettes from
the hydration of small grains and some’
hollow shells of C-S-H can also be seen.
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{1@-11) Partially reacted grain of anhydrous cement
with a separated shell of hydration product
revealed on the fracture surface of a one-
day-old paste. Rods of AFt and plates of
AFm can be seen between the shell and
core.

(2¥-12) Relic of fully reacted grain in a 23-year-old
paste (bse image).

{2%-13) Fracture surface of a l4-day-old paste.
The edge of a hydrate shell runs diagonally
across the micrograph. On the inner surface
(top left) many plates of AFm can be seen.
Qutside the shell AFt rods protrude into the
pore space.
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{2¥-14) Concentrations in the pore solution (scaled
as indicated in the cases of OH and SiO,)
of a Portland cement paste of w/c ratio 0.5.
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