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The classification of calcareous hydraulic binders
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A brief history of Portland cement in the 19t" century

- from the middle of the 18! century — deliberate experiments to produce hydraulic
binders (Smeaton, Parker, Vicat, etc.)

« in the 19" century several patents for hydraulic cements —in 1824 Joseph Aspdin’s
patent no. 5022 “Portland cement”; named after the Partland-stone (precious building

stone) — Aspdin’s cement ~ hydraulic lime — lime.rich raw material calcined at low
temperature (precursor to modern PC)

« William Aspdin / IC Johnson — clinkered\(over burnt) material increases the strength
of the cement (mid-1840s) —itrified material, formation of C;S

« 1880-90s first attempts\to eonstruct a rotary kiln — 1898 Hurry & Seaman first fully
operating rotary kiln (USA), 1900 (UK)

« end of 1880s-4900 — use of gypsum (anhydrite) as a setting retarder

* (invention of ball mills — increase of cement fineness



Main technological developments of the PC production between 1840 and 1910

calcium sulphate as a retarder(?)
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Macroscopic appearence of historical Portland cement
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Appearance of historical Portland cement in the optical microscope




Grain size distribution of historical Portland cements

L

1.2

= 1.0 ] \ (L
2
- . >
s 08 [ | average
§ ] grain
- ‘ size
&
& Q max.
) B grain
g 04 —an size
(7))
=
<
O (.2
n
0.0 -

—

< ,3 1860-70s 1880 90s 1900-1910 modern OPC



: .erli ,
: *-‘:'i.-. 'redeU\e.- \ .

N
AR




Mineralogy of Portland cements (1880-90s)




Mineralogy of Portland cements (early 1900s)




Ratio of calcium silicates and the average grain size of flux phases in

100% C,S
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Microstructure and hydration products

« SEM-EDS spot measurementson
non-carbonated binder portions

« atomic ratios of Ca? Sif Al'and S of
inner and outer hydration products ->

Presence and distribution of C-S-H, AFt
and:AFm



Development of hydration products in PCs from 1865-1871 \
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Development of hydration products in PCs from the 1890s and early 1900
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CONCLUSIONS

Morta_r coarse cements — effect on fresh mortar properties (w/c-ratio, retardation),
properties + porosity andvduralility
Use of absence of Ca-sulphate  (no data) (?) use of Ca-sulphate
o cc. marl (natural PC)
o) T — -~ artificially oy-mixed raw materials

Milling decrease of average cementigrain size, but coarse cements in the 1900s

techology suggest less advanced milling technique
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