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The influence of SiO; sources on the formation of 1.1-
nm-tobermorite (5Ca0-6S8i0;-5H,0) was studied by us-
ing quartz, quartz + silicic acid and silicic acid. The
mixtures of lime and each SiO; source with the Ca/Si
molar ratio of 0.8 were autoclaved at 180°C for the
spcified time under saturated steam pressure, and the
variation of structure and composition of the products
were examined by XRD, analytical-TEM and 2°Si NMR.
The reaction proceeds from the formation of calcium
silicate gel (C-S-H) as a precursor to the tobermorite
formation. The starting mixtures with quartz and
quartz + silicic acid yielded tobermorite at the early
stage of the reaction. However, the tobermorite forma-
tion delayed remarkably, when the silicic acid was
used. This is attributable to the difference of the Ca/Si
ratio among C-S-H. Tobermorite was easily formed,
when the Ca/Si ratio of C-S-H was higher than 0.99.
The silicate anion structure of C-S-H was influenced
by the SiO; sources. The C-S-H had single chain struc-
ture, when quartz was used. On the other hand, the si-
licic acid yielded further but partly cross linked chain
structure and had strongly protonated chain end struc-
ture.

Key-words : 1.1-nm-tobermorite, C-S-H, Hydrothermal
treatment, Ca/Si molar ratio, 29Si NMR, XRD, Silicate an-
ion
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Fig. 1. XRD patterns of specimems formed hydrothermally
from different starting materials, and for different reacting time.
(A) CaO —quartz, (B) CaO —quartz +silicic acid, (C) CaO -silicic
acid.

(O) quartz, (@) C-S-H, (H) tobermorite.
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Fig. 2. Variations of the specific surface area as a function of
preparation time.

(O) (A) Ca0 and quartz, (/\) (B) Ca0 and (quartz +silicic acid
mixture) and ((JJ) (C) CaO and silicic acid.
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Fig. 3. 2°5i NMR spectra of specimens formed hydrothermally
from different starting materials, and for different reacting times.
(A) CaO -quartz, (B) CaO —quartz +silicic acid, (C) CaO -silicic
acid.
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Fig. 4. Variations of Ca/Si molar ratios of specimens formed
hydrothermally from different starting materials, and for different
reacting time.

(A) CaO -quartz, (B) CaO ~quartz +silicic acid, (C) CaO -silicic
acid.

(x) C-S-H and () tobermorite.
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Fig. 5. TEM photographs of products prepared using quartz
(A) and silicic acid (B), both reacted for 32h.
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