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Development of a Cementless Cold-bonded Pellets Process

Shigeru AMANO, Yukihiro ABE, Kazushige YAMAGUCHI, Hironao MATSUOKA,
Shouichi TAKANO, Minaru AIDA and Kazuyuki MORITA

Synopsis :

At NSC Kimitsu Works, we have recently developed cementless cold-bonded pellets process using
ground-granulated blast-furnace slag containing gypsum as a binder instead of cement. Ground-granulated
BF slag hardens only when an alkali activator and water were added because of latent hydraulicity. We
confirmed the effect of an alkali activator, water and atomospheric temperature (curing temperature) on the
hardening speed by pilot test. As a result of the tests, we developed cementless cold-bonded pelletizing
process which shows same hardening speed as with cement. And the properties of cementless cold-bonded
pellets are almost same and superior to those of cement cold-bonded pellets. So we have made a commer-
cial plant that produced 40 000 t/month, and now we use 3% cold-bonded pellets for blast-furnace burden
with good operating results.

Key words : cold-bonded pellets ; cementless ; ground-granulated blast-furnace slag; alkali activator ; latent
hydraulicity ; commercial plant.
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The schema of structure of ground-granulated BF slag.
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Chemical composition of used binder.

Table 1.

Chemical analysis (%) Blain-Index

2
Si0s | Ca0 | AlOs |Mgo| (em¥®)
Cement 21.1166.2 4.9 1.1 4 340

Binder

Ground-granulated BF slag | 31.2 | 43.1 | 13.3 5.9 4200
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(a) Used cement (b) Used ground-granulated BF slag

Photo. 1.
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Table 2. Blending ratio of materials in off-line
test.

Ground-
Dust (wet) | Dust (wet) | Dust (wet) Iron Burnt-
of BF of BOF of DL. sand lime gg‘lﬂl“s'f;zd
13.5% 23.1% N 12.3% 42.6% 1.5% 7.0%

The structure of mortar pieces containig 27% binder by SEM.
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Showing calcium silicate hydrate
Photo. 2. The structure of cold-bonded pellet
used ground-granulated BF slag by SEM.

Showing calcium silicate hydrate
(a) Cured for 2 days (b) Cured for 5 days (c)Cured for 10 days

Photo. 3. Change in the structure of cold-bonded pellet by SEM.
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Fig. 2. Change in hydrates and compressive strength with curing time.
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Table 3. Effect of adding on compressive strength
after 3 days curing.

Water content (%) 7.5 8.0 8.5
Compressive strength (kg/cm?) 10 28 29

Photo. 4. The sturucture of cold-bonded pellet of
low adding water by SEM.
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Fig. 3. Effect of the amount of burnt-lime as
alkali activator on compressive strength.

Photo. 5. The structure of cold-bonded pellet
using low amount of burnt-lime as alkali activator

by SEM.
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Fig. 4. Effect of curing temperature on compres-
sive strength.
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Fig. 5. Effect of the amount of burn-lime as alkali
activator on compressive strength after 10 days.
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Fig. 6. Relation between Blaine-value of binder
and compressive strength.
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Table 4.

Size distribution of used burnt-lime as
alkali activator.
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@ >
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Fig. 9. Flow sheet of CCP plant.
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Table 5. Blending ratio of raw materials of CCP.

Ground-
Dust (wet) | Dust (wet) | Dust (wet) Iron Burnt-
of BF | of BOF | of DL sand lime | Bpgpuiated
12.7% 21.9% 16.9% 40.0% 1.5% 7.0%
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Table 6. The production parameters.

Production 40000t /m (1400 t/d)
Feed rate pelletizer 64 t/h
Pelletizing yield 93%
Compressive strength after primary curing 44 kg/cm2
Compressive strength after secondary curing 56 kg/cm?

Table 7. Quality of cold-bonded pellet.

Cement Cementless
cold-bonded pellet cold-bonded pellet

{(NCP) (CCP)
Compressive strength 2 2
after 10 days curing 54.8 kg/cm 56.3 ke/em
Reducibility 96.0% 94.7%
Compressive strength 2 2
after reduction 10.0 kg/em 10.6 kg/em
Swelling index 7.0% 2.7%
Water volume of o
crystalization 2.7% 1.9%

Q@ kEABOTIERE 50 kg/cm® LR S € 5.
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