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INTRODUCTION

At archaeological excavation sites, it is very common to encounter fragile cultural
relics. How to pick up and transfer those fragile relics to laboratory in an intact, safe
and effective manner is the very first challenge on-site, which is very important for the
rescue of the endangered relics and the preservation of Chinese culture.

Based on its unique requirements and extensive literature research, we aim at
Facing the bottleneck problem of the urgent on-site protection of the fragile relics and
for the first time, propose the criteria of the potential materials suitable for temporary
and reversible consolidation on those relics. Among those candidates, menthol is
selected as target material for future study after preliminary experimental screen.
Systematic and thorough researches are carried out on menthol and its derivatives,
focusing on the feasibility, safety and controllable removal of such materials, as well as
the temporary consolidation and controllable removal methods. Besides safety to the
cultural relics, the safety of such materials to the environment and human bodies is also
carefully examined. We further optimize and standardize the temporary consolidation
and conservation methods. This top-notch technology has been applied in the
conservation of nearly 50 fragile cultural relics at various places and with various
material nature, whose outcomes are well recognized by many conservators. This novel
technology greatly shortens the on-site protective practice on cultural relics, alleviates
the damage due to long time exposure of the sensitive relics to the environment, and
eliminates potential contamination and damages aroused by traditional techniques (for
example, plaster method) . All these will benefit the future conservation of those fragile
relics. This technology facilitates the transformation of passive emergency protection to
active preventive protection, which greatly improves the scientific and technological
level of the conservation of fragile cultural relicsat the archaeological excavation sites,
and also provides a powerful tool for such needs.

A new temporary consolidation technology and its application for fragile cultural
relics in archaeological excavation sites.

Numerous fragile cultural relics and historical remains exist in archaeological
excavation sites. How to lift them intact, safely and effectively to laboratories for

permanent conservation still remains an urgent and unresolved global problem in First
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Aid of Archaeological Excavation Site.

On the basis of document survey, material design and preliminary research, design
and selection principles of the controllable, removable and temporary consolidation
material were proposed firstly. Menthol and its derivative were eventually selected as
the target temporary consolidation material via experiments, safety research and
economic study of multiple candidate materials.

On the basis of preparation of menthol and its derivative with different physical
states (melted liquid, solution and gas state) , the effectiveness, safety and controllable
removable property of menthol and its derivative were confirmed systemically via
temporary consolidation research on organic, inorganic and metal simulate samples.
Technological processes of consolidation and extraction were systemically studied by
discussing the menthol and its derivative material system and best technological
process of different materials (organic, inorganic, metal), different moisture contents
(low moisture content, high moisture content) and different environments
(temperature, humidity) . Besides, the micro-environment control device and a batch of
tools and devices used for extraction were developed.

By the end of 2016, the technology has been applied to temporary consolidation
and extraction of representative and typical relics of 50 key cultural relics protection
units with favorable comments. It provides a powerful technological support for fragile
remains extraction in archaeological excavation sites of our country, thus it is of great
significance to improve our extraction technique and equipment level. “Research on
temporary solid materials of fragile sites unearthed at archaeological excavations” has
won the first prize (2011~2015 degrees) of the “ Twelve-Five ” Heritage Conservation

Science and Technology Innovation Award.
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