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The dialectical role of testing and analysis in the conservation and restoration of paper-based cultural

heritage— A discussion based on cases of calligraphy, paintings, and ancient books

Rui Zhang

Institute of Cultural Heritage, Northwestern Polytechnical University, Xi'an, Shaanxi

[ Abstract] The incorporation of various analytical instruments into the on-site restoration of paper-based cultural
heritage has undoubtedly strengthened the scientific basis for conservation planning. Yet, the mere accumulation of
measured data does not automatically give rise to more reasoned decisions in restoration practice. The essential value of
testing, rather, resides in its capacity to diagnose deterioration mechanisms, distinguish material differences, estimate the
risk levels associated with alternative intervention measures, and enable sustained monitoring after treatment. Drawing
upon two specific restoration projects—a Qing-dynasty imperial edict and the ancient manuscript Chu Ci Ji Zhu (Collected
Annotations to the Chu Ci) preserved at the Changwu County Museum—this paper investigates how parameters such as
pigment composition, fibre type, paper caliper, pH, colorimetric readings, and alkaline reserve can effectively inform the
development of conservation strategies. At the same time, the study draws attention to several practical difficulties that
frequently arise in testing applications: over-dependence on a single indicator, mismatches between localized sample data
and the overall physical state of the object, and a prevailing inclination towards short-term visible improvements rather
than long-term preservation. The paper maintains that the interpretation of test outcomes must be grounded in a holistic
perspective that synthesizes the three core values of cultural heritage, the intended functional uses of the object, and the
inherent response behaviour of its constituent materials. Only in this way can we avoid reducing a comprehensive condition
assessment to a set of isolated numerical figures. For example, choices about whether to retain or remove earlier restoration
traces, which repair paper to employ, how to adjust deacidification procedures, or whether to modify the binding format—

all these must be made in strict accordance with the three fundamental principles of heritage restoration; otherwise, the
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artefact runs a real risk of sustaining secondary damage. Therefore, it is crucial to establish a comprehensive post-restoration

system that encompasses value definition, deterioration profiling, purpose-oriented testing, small-scale validation,

step-by-step implementation, and re-inspection after treatment. Under such a framework, testing would serve not merely as

an ancillary aid, but as a substantive pillar for both restoration design and long-term stewardship of paper cultural relics.

[ Keywords] Traditional restoration experience; Paper cultural relics; Conservation and restoration; Testing and

analysis; Long-term preservation
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