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34 Hobbs - siddall

Cementitious materials of the ancient world

linn W. Hobbs - RutH siddall

1. intRoduction

Among the earliest transformative technologies developed by human beings is the

production of cementitious materials from raw material resources. Deliberately

manufactured lime and gypsum cements appear to have been utilized as early as the 7th

millennium BCE for mortars and plasters in wall and building construction,1 and perhaps

far earlier, probably augmenting mud plasters, mortars and adobe which continued to be

used. Bitumen, and perhaps other harvested organic polymeric substances (such as latex in

Mesoamerica), was used as an ancient water-impermeable mortar in brick constructions.

The irst truly large-scale monumental use of manufactured cements was, of course, the

pozzolanic mortars of Roman concrete.2

Inorganic cements function in many ways as “portable” stone, the raw materials

transformed in some way into a inely-divided substance that, with addition of water,

exhibits plasticity and after a time sets to a rock-hard consistency. They may properly,

therefore, be considered ceramic materials, though pyrotechnologies may be involved

only in their production (if at all) and not in their transformation into a durable monolithic

inorganic solid. The chemical and physical phenomena underlying the production and

setting of these cements are quite disparate, but there exist some commonalities, and the

setting reactions can be usefully assigned to generic categories.

Unfortunately, there is often confusion in archaeological communities about the

identity and processing history of archaeological cements, not least because it is not

always straightforward to identify the cementitious phase or phases unambiguously from

the set product (particularly after centuries of possible environmental and evolutionary

alteration) and to connect these to a cement type and prior processing protocols. At the

very least, however, there needs to be a more informed awareness of the categories of

cementitious materials utilized in ancient times and a general appreciation for the science

of their setting reactions, the resulting product chemistries and microstructures, and

the mechanical properties they exhibit. The purpose of this contribution is to provide a

minimal background that is hoped will prove useful to archaeologists, archaeometrists and

historians. Some connections to modern cements will also be made.

1 W.H. GouRdin - W.D. KinGeRy, ‘The beginnings of pyrotechnology: Neolithic and Egyptian

lime plaster’, Journal of Field Archaeology 2 (1975) 133-149; W.D. KinGeRy - P.B. VandiVeR - M.
PRicKett, ‘The beginnings of pyrotechnology, part II: Production and use of lime and gypsum plaster
in the pre-pottery Neolithic Near East’, Journal of Field Archaeology 15 (1988) 219-244; G.O.

Rollefson, ‘The uses of plaster at Neolithic ’Ain Ghazal, Jordan’, Archaeomaterials 4 (1990) 33-
54.
2 H.N. lecHtman - L.W. Hobbs, ‘Roman Concrete and the Roman Architectural Revolution’, in

W.D. KinGeRy (ed.), Ceramics and Civilization, Vol. 3, (American Ceramic Society) Columbus, OH,
1987, 81-128; J-P. adam, Roman Building: Materials and Techniques, Batsford, London, 1994.
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