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Abstract: Traditional building lime has a long
history and a wide range of applications in ancient
China. Its art should be completely, comprehen-
sively and scientifically interpreted and inherited,
so0 as to avoid the misinterpretation and partial copy.
Based on the existing research results of traditional
building lime and supported by modern scientific
research results, this paper attempts to establish
the connection between historical documents and
archaeological evidence by textual research and
analysis of historical documents. It proposes that the
research of traditional building lime should be based
on the following six aspects, including raw mate-
rials (stone, or shi), calcine methods (duan), slaking
processes (jie), formula design (fang), construction
process (gong) and curing characteristics (gu), and
the traditional building lime and its existing prob-
lems could be analysed comprehensively. As a
research framework of traditional building lime, the
results of the ‘six aspects of lime work’ can lay a solid
foundation for architectural heritage conservation
practice in the aspect of ‘raw materials’.

Keywords: conservation of ancient buildings; Chinese
traditional building materials; traditional building lime;
six aspects of lime work
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Synopsis

Lime is an important traditional building
material which has been used in foundation,
ground, wall, roofing and decoration for a long
time. After Portland cement was introduced into
China and widely used, lime was no longer used
as the main binder and was basically used as
admixture, and finally lost the leading role as a
major building material in the 1970s. However, in
recent years, with the continuous development of
architectural heritage conservation theory and the
deepening of practice, various types of program-
matic documents are emphasising the application
of traditional materials in protection, especially
with the gradually appearing negative effects of
cement in the protection and repair of architectural
heritage. As a result, the application of traditional
materials gains attention again. Lime is a tradi-
tional building material, and its strength character-
istics and other properties meet the requirements
of architectural heritage protection. Lime began to
become an important functional material for the
protection of heritage buildings.

The existing research on the application
of traditional building lime in China has been
mainly focused on history, the scientific improve-
ment of traditional mortar, and its application to
conservation engineering. Although a number of
achievements have been made in the research on
traditional building lime, there are still some defi-
ciencies, such as the fragmentation of research and
the lack of a framework. In particular, there is still
a big gap in the study of the application of lime
through historical documents. Although a prelim-
inary knowledge of the production and construc-
tion techniques of traditional building lime can be
gained from some ancient books, there is still a lack
of adequate interpretation of its scientific signifi-
cance. Some studies even mislead the direction of
inheritance by taking historical data out of context.
Under the support of modern scientific research
achievements, based on textual research, analysis
and induction of historical documents, targeted
on curing application, this paper tries to analyse
traditional lime work and its existing problems.
The paper selected six aspects of traditional lime
work: raw materials of lime (stone or shi), calcine
methods (duan), slaking processes (jie), formula
design (fang), construction process (gong) and
curing characteristics (gu). Then a research frame-
work entitled ‘six aspects of lime work’ could be
established based on these six aspects.

Historically, there were two kinds of raw
materials used for calcining lime: limestone and

oyster shells. It is speculated from the treatment

of raw materials by ancient people that civil lime
fired with limestone may have certain characteris-
tics of hydraulicity due to the absence of selection
and cleaning for raw materials. The production of
lime organised by the government, especially lime
fired during the Ming and Qing dynasties for the
construction of imperial mausoleums, may be pure
air lime due to the selection of raw materials. The
calcining process of lime is a technology that the
ancient Chinese had mastered in prehistoric times,
but this technology did not undergo significant
upgrading in more than 3,000 years, only the fuel
changed from firewood to coal in the Ming and
Qing dynasties. In ancient China, there were two
ways to slake lime, namely ‘wind-blowing’ and
‘water-immersing’, for a long time. By the Qing
Dynasty, water-immersing became the main way
to prepare limestone paste, and the wind-blowing
technology was almost lost. Many formulas have
been discovered in ancient documents especially in
those written in the Ming and Qing dynasties. These
formulas can be classified into masonry, stuccoing,
paving and waterproofing. Ancient people usually
mixed aggregates (sand and clay, etc.), reinforce-
ment bars (hemp silk, straw, straw, cotton, etc.)
and organic matters (glutinous rice, tung oil, etc.)
to obtain lime/mortar of different properties. The
quality of ancient construction projects is closely
related to the performance of materials and the
rationality of construction techniques. There is
no exception for building lime. The quality of
raw materials, calcination time and temperature,
slaking method and construction process all affect
the success or failure of a project. The ‘solid’ of
lime is the endpoint of a series of processes starting
from the collection of raw materials, which is also
the mission of lime mortar. Current research on the
curing mechanism of lime materials should not be
limited to the curing process itself. It should be
recognised that the rigidity of mortar comes from
the correct treatment of all processes, and it is the
cooperation of all elements that leads to the result.

‘six aspects of lime work’ can systemati-
cally summarise the application of building lime
in ancient China, and provide historical reference
and ideas for the ‘revival’ of building lime in the
field of heritage conservation in the circumstance
that gradually more attention are paid to traditional
techniques and materials.

In the chain of traditional materials, traditional
crafts, traditional forms, and cultural and artistic
historical values, construction materials occupy
a fundamental position. If traditional materials
cannot be recovered, even without regard to engi-
neering quality, the ‘authenticity’ of the construc-

tion logic based on them will be questioned. The
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practical significance of systematic research on
traditional building lime is also based on this.

Nowadays, environmental protection is
emphasised, the pollution caused by traditional
production methods is the last thing the local
government of the material producing area wants
to see. This actually constitutes the biggest policy
problem in the production of traditional materials.
The idea of breaking the situation comes from the
deep understanding of protection technology and
protection principles by the administration, the
breaking of restrictions in policy and management,
so that the recovery of traditional material produc-
tion technology and production in small amounts
can be realised. As to the way of implementation,
it is worth trying to establish ‘traditional lime
source protection area’ along the key cultural relics
protection area and to list ‘lime work’ as intangible
cultural heritage.

The ‘six aspects of lime work’ is only an
interim summary of the application research of
traditional building lime, and there are still a lot
of research work needs to be carried out, such as
the difference of limestone outputs in different
historical areas, the hydraulicity of limestone made
from oyster shells, the influence of traditional
mortar proportion and preparation technology on
the properties of the complex, etc. The calcining
process of the primitive lime kiln, the recovery of
the ‘wind-blowing’ process and the performance
of wind-blowing lime also need further investi-
gation and in-depth discussion. The application
of building lime in ancient constructions and
its adaptability to the protection of architectural
heritage are still in the starting stage. Nevertheless
with the deepening of research, lime will play an
increasingly important role in the inheritance of

traditional architectural culture and skills.
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