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Abstract
[Purpose/Significance] Historical restoration remnants constitute an integral
part of ancient books and serve as the subject of treatment in new restora-
tion cycles. Research on historical restoration remnants in ancient books can
not only enrich restoration techniques but also improve restoration quality.
[Method/Process] The forms and treatment measures of historical restoration
remnants in ancient books were investigated using inductive and case study
methods respectively. [Results/Conclusion] The forms of historical restoration
remnants in ancient books include restoration materials, restoration techniques,
and their imprints, among others. The treatment of historical restoration rem-
nants should implement retention, restoration, and removal measures according
to specific circumstances. The implications of historical restoration remnants
for Chinese ancient book restoration work include actively developing treatment
technologies for historical restoration remnants, prioritizing physical restoration
techniques, comprehensively promoting excellent restoration techniques, and
systematically constructing restoration archives.
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of ancient books and constitute the primary objects of new conservation cycles.
Studying these remains not only enriches conservation techniques but also en-
hances the quality of ancient book restoration. [Method/Process] This paper
examines the forms and treatment measures of historic conservation remains in
ancient books using inductive and case study methods. [Result/Conclusion] The
forms of historic conservation remains include repair materials, methods, and
their marks. Treatment should be implemented based on specific circumstances
through retention, conservation, or removal. The enlightenments for Chinese an-
cient book conservation are: actively develop treatment technologies for historic
remains, prioritize physical conservation techniques, comprehensively promote
excellent conservation technologies, and systematically construct conservation
archives.
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Historic conservation remains of ancient books refer to the materials, methods,
and marks left by past conservation activities in extant ancient books. As time
passes, an increasing number of books have undergone multiple conservation
cycles, making these historic remains ever more abundant. These remains rep-
resent crucial objects for conservation cycle management, and their treatment
is more complex than repairing the books themselves. A comprehensive under-
standing and proper handling of historic conservation remains can both enrich
conservation techniques and improve restoration quality, warranting serious at-
tention from both theoretical and practical circles in the field.

Research on the forms and treatment of historic conservation remains has pro-
gressed through two stages: 1980–2006 as the first stage, and 2007 to the present
as the second. During the first stage, research output gradually increased,
with evolving perspectives shifting from removal-only to balancing removal and
preservation. In 1980, Xiao Zhentang and Ding Yu first discussed methods
for removing aged, substandard remains [1]32-33, followed by similar proposals
from Pan Meidi in 1995 [2]. In 2002, Zhang Ping introduced three treatment
approaches for the Yongle Encyclopedia remains: making old books look new,
altering binding formats, and preserving historical authenticity [3]. Two years
later, Du Weisheng discussed treatment measures for binding formats and cov-
ers [4]. In 2006, Zhang Ping summarized treatment methods for Dunhuang
manuscript remains [5], Hu Yuqing introduced treatments for supplementary
papers and fine hemp ropes [6], and Zhang Zhiqing advocated preserving some
historic remains in Dunhuang manuscripts [7], while Lin Shitian et al. summa-
rized the forms and characteristics of ancient repairs on Dunhuang manuscripts
[8].

The second stage has produced richer research emphasizing retention or pro-
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tective conservation of historic remains. In 2007, Du Weisheng proposed 酌情
retaining conservation information from various historical periods [9]. In 2010,
Zhang Ping argued for preserving modified binding forms from historic repairs
[10], Lin Shitian outlined 4th–11th century remains in Dunhuang manuscripts
[11], and Gu Jinqiu surveyed the current state of historic remains [12]. In 2016,
Fang Guangchang documented the removal of chemical materials from British
Library Dunhuang collections after the 1980s [13]13-15, and Zhu Zhenbin ad-
vocated preserving conservation information from all periods and conducting
protective repairs whenever possible [14]. Between 2016–2019, Zhu Zhenbin [15-
16], Cui Zhibin [17], and Tian Tingting [18] respectively examined remains and
treatment measures in the “Tianlu Linlang” collection. In 2018, Wang Guo-
qiang et al. summarized destructive historic remains and proposed preventive
measures [19]. In 2019, Wan Qun argued that remains not affecting preservation
should not be over-treated [20]118.

In practice, the National Library’s conservation projects for the Yongle Ency-
clopedia, subsequent Dunhuang manuscript repairs, and the “Tianlu Linlang”
collection have increasingly focused on historic remains, with the latter explicitly
adopting the principle of “preserving previous repair traces” [21].

2. Historic Conservation Remains as Products of Conser-
vation Cycles
Historic conservation remains accumulate through successive conservation cy-
cles. In the field, a “conservation cycle” typically refers to the period between
two conservation interventions on the same book [17], or the minimum interval
required to initiate two consecutive conservation projects. No definitive data ex-
ist on cycle frequency because influencing factors are highly complex: variations
in book materials, binding methods, and storage environments; differences in
techniques and scale applied in each cycle; difficulty determining optimal tim-
ing for intervention; varying aging rates at different life stages; and evolving
interpretations of minimal intervention principles all complicate precise deter-
mination.

Nevertheless, scholars have attempted to estimate conservation cycles. In the
1960s, Zhao Wanli first suggested that repaired books should remain stable for
a century, after which future generations would assume responsibility [22]. In
2010, Zhang Ping proposed that “based on current preservation conditions, most
ancient books require re-conservation every 200–300 years” [10]. Later scholars
suggested that “given past experience and current technical levels, a properly
executed conservation treatment typically lasts decades to over a century before
the next cycle becomes necessary” [23]. These estimates range from several
decades to 200–300 years depending on book condition and conservation quality.

Case studies largely support these estimates. The National Library’s 2013
“Tianlu Linlang” project involved books previously repaired in 1821 and 1874,
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representing cycles of 192 and 139 years respectively [15]. Shanghai Cishu
Press’s Song edition Ruzhu Fuyin Sima Wengong Zizhi Tongjian Gangmu was
repaired in 1567 and again in 1805 (a 238-year interval), remaining stable after
215 years [14]. The most frequent documented cycles appear in the earliest
extant printed Diamond Sutra, which underwent multiple repairs over 1,000
years ago [25]41. Between 1920–1960, it experienced four cycles using overall
backing techniques that progressively deteriorated its condition, followed by a
1987 intervention removing five layers of backing paper [25]98-107—six cycles
averaging approximately 12 years.

Based on scholarly judgment, temporal evidence, and empirical data, general
conservation cycles can be estimated: poor-condition books require interven-
tion every 10+ years; excellent-condition books every 200–300 years; and most
average-condition books approximately every 150 years. These figures demon-
strate that conservation cycles are regular and frequent occurrences throughout
the long lifespan of ancient books.

The quantity, quality, and style of historic remains directly reflect these cycles:
(1) Remain abundance depends on cycle frequency and scale—more frequent
and extensive repairs yield richer remains. (2) Techniques applied in each cycle
determine remain characteristics and quality, with some demonstrating success-
ful reinforcement and others revealing negative impacts from inferior materials
or methods. (3) Aesthetic concepts from different periods shape the stylistic
features of remains, reflecting varying social trends, conservation philosophies,
and the tastes of collectors and conservators.

3. Main Forms of Historic Conservation Remains
3.1 Repair Materials

3.1.1 Repair Papers Historic repair papers include supplementary papers,
slip papers, backing papers, and interleaving papers:

(1) Supplementary papers constitute the largest volume and most diverse
type: plain or printed papers, handmade or machine-made. Books with
multiple repair cycles may have several layers; most are square-cut and
pasted, though some feature hand-torn fibers minimally overlapping page
fibers [11].

(2) Slip papers for reinforcing folds are common and varied, typically thin
wrapper papers.

(3) Backing papers appear frequently in northern regions where dry, windy
conditions cause severe embrittlement [26], making direct repair difficult.
Contemporary southern repairs occasionally use backing papers. Multiple
layers indicate repeated backing applications.
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(4) Interleaving papers serve several functions: leveling uneven repairs; pre-
venting text show-through in thin pages; increasing tension in weakened
leaves; thickening thin volumes; “gold-inlaid jade” bindings; and reinforc-
ing damaged, thin gutters where some conservators attach gutters directly
to interleaving paper, using it as both supplement and support [17].

3.1.2 Repair Adhesives Historic adhesives primarily include wheat
flour/starch, agar, bletilla, and paper mulberry sap:

(1) Wheat flour (north) and starch (south) are most common, traditionally
compounded with medicinal and mineral additives like frankincense, alum,
wax, pepper, lime, rue, honey locust, and tung oil.

(2) Agar from seaweed was popular in Guangdong, producing flexible, highly
reversible paste. Guangdong scholar-collector Lun Ming used it for his
collection, as did the Guangdong Provincial Library [27-28].

(3) Bletilla and paper mulberry sap are plant-based glues with strong ad-
hesion but poor reversibility, primarily used for thick Buddhist scriptures.
Early Dunhuang repairs show brownish-yellow, water-insoluble plant ad-
hesives [10].

(4) Modern repairs have employed chemical pastes, glues, and tapes.

3.1.3 Polymer Reinforcement Materials Contemporary remains include
polymer materials. Chemical silk gauze was used mid-20th century for fragile
papers; polyester film was common internationally in the 1980s. Most have since
been removed.

3.2 Repair Methods

Common historic methods include rule-drawing and character-filling, trimming
head/foot/spine, cover replacement, and binding alteration.

(1) Rule-drawing and character-filling was common in early Dunhuang
remains [8] and Ming-Qing repairs. Abandoned after the 1980s for violat-
ing authenticity principles.

(2) Trimming appears as either fresh-cut edges or reattached trimmed sec-
tions [14].

(3) Cover replacement was routine, especially in utilitarian repairs.

(4) Binding alteration transformed Song-Yuan butterfly and wrapped-back
bindings into thread bindings, as seen in National Library collections [7]
and Shanghai Cishu Press’s Song edition [14]. “Gold-inlaid jade” binding
constituted 28% of titles and 45% of volumes in one northern collection’s
19th–20th century remains [12].
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4. Treatment Principles and Measures for Historic Conser-
vation Remains
4.1 Treatment Principles

The principles of recognizability, minimal intervention, and reversibility—
proposed by Italian scholar Cesare Brandi in the mid-20th century [29]90 and
adopted in international and Chinese conservation charters—guide treatment
of historic remains.

(1) Recognizability requires treated remains to harmonize with the origi-
nal while remaining distinguishable: “consistent from afar, distinct up
close.” This involves maintaining coordination between remains from dif-
ferent cycles and the original, preserving information from each cycle, and
respecting diverse stylistic expressions [30].

(2) Minimal intervention demands the smallest necessary scale of treat-
ment: prioritizing protection of the book and remains, implementing min-
imal treatment only where required, and acknowledging that all interven-
tions have minimum scales.

(3) Reversibility—the ability to return to the pre-treatment state—
demonstrates awareness of conservation risks. Since complete reversibility
is difficult, some scholars advocate for “re-treatability” or “sustainability”
[31].

The treatment philosophy emphasizes maintaining the original morphology of
historic remains [25]101 to preserve authenticity. All information, including
repairs, represents historical development and deserves respect. Remains not af-
fecting preservation quality should be fully retained [7], and even altered forms
should be preserved when possible, as conservation aims not for stylistic unifor-
mity.

4.2 Treatment Measures

Given the complexity and varying condition of remains, treatment requires case-
by-case analysis through retention, repair, or removal.

4.2.1 Retention Remains that do not affect preservation quality should be
preserved. Table 1 provides examples of forms, conditions, and retention mea-
sures.

4.2.2 Repair Some remains have issues from improper techniques or age but
remain usable or reparable. These should be repaired for continued use. Table
2 provides examples of forms, conditions, and repair measures.

4.2.3 Removal Removal is a last resort for irreparable or harmful remains,
including substandard papers, polymers, adhesives, and marks. Removed ma-
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terials should be photographed, documented, and archived with image records.
Table 3 provides examples of forms, conditions, and removal measures.

5. Implications for Ancient Book Conservation
5.1 Actively Develop Treatment Technologies for Historic Remains

In new conservation cycles, treatment of historic remains constitutes a critical
technical component, with complexity concentrated in removal. Chinese pub-
lications and standards rarely address these techniques, and existing guidance
lacks specificity. As more books enter new cycles, the field urgently needs tech-
nical direction. Key challenges include: (1) complete removal of supplementary,
backing, and interleaving papers from deteriorated leaves without damage; (2)
softening and removing poorly reversible adhesives; (3) preventing color loss and
water staining during treatment [20]79, [25]112-113; and (4) removing residual
materials from paper fibers. Some traditional-contemporary hybrid techniques,
such as ultrasonic steam for diluting adhesives [25]119, show promise and war-
rant continued innovation.

5.2 Prioritize Physical Conservation Techniques

Historic remains demonstrate that physical techniques have proven safe, reli-
able, inexpensive, and reversible over time, effectively extending book life. In
contrast, chemical materials like silk gauze, polyester film, and synthetic adhe-
sives introduced since the mid-20th century have created serious preservation
risks, poor reversibility, and were often discontinued within decades. There-
fore, physical techniques should be primary, with chemical methods used only
cautiously when physical approaches cannot achieve objectives [36].

5.3 Comprehensively Promote Excellent Conservation Techniques

Historic remains showcase China’s sophisticated traditional techniques, yet
some documented methods remain underutilized. For example, “micro-
integration” technology—using thin, matching-fiber papers with minimally
overlapping edges, detectable only by transmitted light—was documented in
the 6th century [37] but rarely appears in important remains from Dunhuang
(4th–11th centuries), Ming-Qing repairs, or the “Tianlu Linlang” collection,
where “square patching” predominates. Innovation alone is insufficient;
excellent traditional techniques must be widely promoted through strengthened
communication between scientists and conservators.

5.4 Systematically Construct Conservation Archives

Historic remains are valuable resources showing materials, methods, and ef-
fects, but cannot document processes, cycles, personnel, or principles. Con-
servation archives—comprising textual, photographic, and video records—are
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essential. Archive construction is a critical conservation component; Italy es-
tablished standardized systems in the 1940s [29]249. While Chinese institutions
have increased advocacy, most collections lack archives, though the Ministry of
Culture and Tourism will soon issue the Standard for Archival Documentation
of Ancient Book Conservation. The field should adopt uniform formats and
standardized language to document material impacts, preserve comprehensive
information for future cycles [23], and gradually build a rich, unified national
database for systematic research.

Conclusion
All meaningful materials and information generated during a book’s life should
be preserved [39]. Historic remains are integral components representing authen-
tic historical information and constitute important content for new conservation
cycles. Treatment principles and measures reflect societal respect for cultural
heritage and evolve with conservation ethics. The more standardized and sci-
entific the treatment, the more objective and genuine the remains, ensuring
higher conservation quality and longer book life. The consensus should be to
avoid intervention when possible, and when necessary, implement minimal-scale
treatment that maximizes preservation, allowing historic remains to continue ex-
tending book life alongside new conservation efforts.
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