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Dr Marielza Oliveira

Director and Representative
UNESCO Beijing Office

Paper is one of the most ubiquitous, useful and ancient materials produced by humanity. Since its invention
some 2000 years ago, paper has served a variety of functions, from the most important medium for recording
and transmitting knowledge and information, to packaging, filtering, daily hygiene, and even as legal tender
and currency. Little can happen nowadays without paper being involved in one way or another. Think of

books, kites, coffee filters, birthday cards, money, paper cups, shoe boxes, passports...

The origin of paper can be traced to countries in the East Asian region, which share longstanding paper
heritage and traditions, comprising both paper making and paper conservation techniques. From China’s
ancient capital Xi‘an to the Korean Peninsula, the Japanese Archipelago and the Mongolian Plateau, paper
and paper making technology spread throughout the region, providing a major contribution to its prosperity.
This paper heritage legacy now gives testimony to ancient civilizations” art work, philosophical traditions and

history.

This publication, Paper Conservation and Paper Making Traditions in East Asia — Proceedings of the 6"
UNESCO Sub-Regional Symposium on Paper Conservation, reflects a collection of articles presented and/or
submitted to the Symposium on the subject. The Symposium is a continuation of the series of sub-regional
technical exchanges and meetings, within the framework of the UNESCO project “Paper Conservation:

Methodology of Paper Conservation and Paper Making Traditions in East Asia”.

The various articles presented in this publication contain the latest paper conservation techniques used
and good practices applied in the East Asian region. The collection provides an opportunity to optimize
the exchange of ideas and understanding among practitioners from the different countries in the paper

conservation field, and consequently supports the protection of our paper heritage legacy.

Apart from enabling the articulation of the continuous dialogue between the five countries served by
UNESCO Beijing Office, it is my sincere hope that the publication will serve as a useful information source
for a wider audience in East Asia and beyond. | therefore invite you to enjoy and share the knowledge here

contained.
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Du Xiaofan

UNESCO Beijing Office
Fudan University, China

| would like to express my gratitude today. There are many institutions involved in this project, and some of
them may not have been included in the opening speech this morning. | need to thank all the participants
for the seven years’ endeavor and the accomplishment. Progress has been made despite the encountered
problems, but we can still achieve more if we follow our ambition. We have to continue contributing more to

overcome any obstacles ahead.

Today, the origin of this project has been mentioned by Madam Geng Ying as well as by other speakers. It was
a cold day in the winter of 2005, just like today, on which the members of the Association for Conservation
of National Treasures (ACNT) came to Beijing. At that time, they faced a problem concerning restoration
material. One example was that the material used for restoring the painting and calligraphy works from
China could hardly be found in Japan. The purpose for their visit to Beijing was to find the materials in China.
Today, the Chinese Academy of Sciences is involved because in the beginning, in my search for specific paper
conservation expertise | found the Institute for the History of Natural Sciences of the Chinese Academy of
Sciences as the first institute related to this. | also consulted with the Palace Museum for advice at the time,
after which a basic consensus was reached for a cooperation ground. Then in 2006, the first international
symposium on paper conservation was held. As you may see in the exhibition, there were more than 120
participants in that conference, which was much beyond our expectation of only 30 to 40 attendants. We
had to change the venue because of this unexpected high turnout, and due to the urgent relocation the
new venue could hardly leave the appropriate impression for our successful first conference. Nevertheless,
this symposium showed that the countries in East Asia were in real need of communication on this topic,
thus the whole story of the paper conservation project began. We had a constructive discussion with the

China Cultural Heritage Foundation, and they agreed to provide funds to support our project. Since 2008,



the beginning of this project, many events have been organized with your participation, which means |

don’t need to explain too much about them. We have organized meetings in China, Japan and ROK, and
DPRK and Mongolia also contributed a lot to the project. | thus got to learn much about the situation of
paper conservation and what was progressing in DPRK and Mongolia. Furthermore especially in 2012, we
established the East Asia Paper Heritage Conservation Committee during the conference held in the Nanjing
Museum. The committee does not yet function as good as the mature organization we envisaged. Because
this project of UNESCO will come to an end someday, we need an organization to sustain efforts for the
conservation cause, which is indeed the reason for establishment of the committee. Today, this conference
can be regarded as the first major activity held by the committee. We hope that in the future this committee

can continue to grow its functionality and pursue the establishment of its name in the field.

The significance and meaning of this project is quite larger than the concrete topic itself. The projects that are
organized by UNESCO, especially the cultural projects, are mainly aiming at sustaining the cultural diversity of
humanity. The ultimate objective of the protection of World Heritage and safeguarding of Intangible Cultural
Heritage is to achieve world peace through intercultural communication and mutual understanding among
different countries, races and regions in the light of cultural diversity. The core target of all UN agencies
is peace and development of human kind. Although our project on paper conservation is not big in this
perspective, it can very well reflect the characteristics and cultures of all the East Asian countries. For this
reason, we emphasize the maintaining of cultural diversity. As can be seen in the outcome of the project,
originally we planned to formulate a unified operational manual and guidelines for the paper conservation
in East Asia through the cooperation and communication among five countries. However, in practice this
turned out to be a very complex and constrained exercise. It was finally decided that the five countries first
formulate their own suitable guidelines. Consequently, the common ground as well as the characteristics of
each individual country can be found in these guidelines, which is a clear reflection of cultural diversity. In
the future, when the guidelines are referred to by people from other fields, they will notice that the paper
itself, material of the paper and paper conservation techniques share many common aspects in these five
countries, but that each country also retains its own features. Therefore, although the countries share many
similarities in the field, just like the representative from ROK mentioned, through this project they have

become gradually aware of the importance of their own particular culture and technique.

UNESCO, as | showed in the slides, has formulated the Universial Declaration on Cultural Diversity, and in
2005 the Convention on the Protection and Promotion of the Diversity of Cultural Expressions came out.

However, this convention is not well-known among the public yet. In my personal view, it is a convention that



is perhaps more important than the Convention Concerning the Protection of the World Cultural and Natural
Heritage and the Convention for the Safeguarding of the Intangible Cultural Heritage. The fact that this
convention does not provide a specific operational guidelines to implement yet inhibits the general society’s
familiarity with it. On the other hand, | believe this convention is quite well-known in the culture industry. It is

aiming to solve the unequal communication among cultures.

In East Asia, this type of imbalance also exists. And this project we work on has a deep influence and big
contribution to the enhancement of mutual understanding among East Asian countries and to protecting the
cultural diversity in the world. We hope this project can rightly showcase its effort in the conservation field

and that its significance be recognized by all practitioners.

Naturally, we still have many challenges to deal with. During these seven years, with limited funding, we have
been supported by many institutions from China, DPRK, Japan, Mongolia and ROK to finish the project. It is
our hope that this project can continue and be continuously supported by all of you, not only financially and

physically, but also intellectually.

For the next steps, firstly, we need to protect and respect the copyright. Under this premise, we will be able
to gradually publicize and exchange the conservation techniques, in order to achieve the earlier mentioned
goal of mutual understanding. This priority is dependent on the mindset of conservation practitioners of

every country, who should be open to more communication and exchange to benefit from each other.

Secondly, we hope to reach a consensus in the East Asian region through further cooperation and
communication. Initially, it was also intended for this project to provide such consensus to the international
world, in particular Europe and the United States who are keeping a large collection of paper heritages
from Eastern countries. These countries would welcome additional understanding and guidelines for the
conservation of their collection of Eastern paper heritages, supplementing the international standards and
principles they currently follow. To achieve this, we first need more exchange and mutual understanding of

the subject in our region.

Thirdly, we will talk on the technical level. One of the issues is the material for restoration. Today the
representative from ROK has mentioned the dilemma of restoration material and | believe that China, DPRK,
Japan and Mongolia face the same challenge. The availability of restoration material, though high in the
ancient time, is suppressed for both social and environmental reasons. The change of natural environment
has had a strong impact on the material. Social changes, especially the change of manufacture technique and

procedure, are problematic. One other such significant threat is the personnel training. As Mr Du Weisheng



(Researcher of National Library) has taught us, we would do well to create strong links between the school

education system and master apprentice system. Some countries, like Japan, coordinate the two systems
better than other countries, and thus inherit the old traditions. However, this kind of coordination would not
be easily implemented in China. In China, it is generally considered that one system is better than the other
and therefore a clear choice is often made. However, each of the two systems | mentioned has its own pros
and cons. The possible combination is therefore worthy of our consideration. Someone who graduated from
the university will not easily solve technical problems in practice. Technical skill is something accumulated by

practical experience, not from the studying of a book.

Finally, | will mention the issue of universality and diversity, which is often a challenging one. In East Asia,
there may be some common grounds on the conservation techniques, methods, and even on aesthetic
tastes. However, they are still different, and the problem is determining the extent of the difference is,
which features we should protect and which ones we should not, how to balance generality and unigueness
when we treat the object as a cultural relic or cultural heritage. Discussing the binding and restoration of
books, paintings and calligraphy works, we need to understand them in all three dimensions, which are the
functional object, the art work and the cultural relic. Only by understanding and treating the works from
three different angles, we can formulate guidelines that are practical and meaningful. Especially in China, the
concepts of binding and restoration are usually combined: the person who can bind the books is also fit for
the restoration work. However, there are some differences between the aesthetic tastes for binding books
and the restoration of books, and hopefully in the future there will be more dialogue on this matter. In doing

so, we can ultimately also let the world recognize the shared and precious culture in East Asia.

Thank you for listening.
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HWANG Kwang-il

National Authority for the Protection of Cultural Heritage, DPRK

| feel much honored to take this floor to be able to brief on the implementation of the UNESCO Project “Paper

Conservation: Methodology of Paper Conservation and Paper Making Traditions in East Asia” in the DPRK.

And, first of all, I'd like to express my sincere gratitude to UNESCO Beijing Office and China Cultural Heritage
Foundation who have initiated this project and contributed to its successful implementation. My greetings

also go to the Chinese organizers for their sincere effort in making this significant event come true.

It is a consistent policy of our government to encourage the cultural exchange and dialogue with international
organizations and other countries. In this context, between 2008 and 2015 the project was implemented by
the concerted effort and coordination of the National Commission for UNESCO of the Democratic People’s

Republic of Korea, National Authority for Protection of Cultural Heritage and UNESCO Beijing Office.
In the span of the project, several activities have been conducted and produced fruitful results.

For the successful implementation of the project, the National Authority for Protection of Cultural Heritage
organized two teams, i.e. a research team and a conservation team, involving relevant researchers and
conservators from domestic institutions such as Pyongyang Han Tok Su University of Light Industry, Grand

People’s Study House, Korean Central History Museum and Korean Folklore Museum.

The research team took up the study of the origin and history of the Korean paper and came up with the
research report entitled The Korean Paper. The report covers the invention of paper, development of paper

making techniques and materials and methods used in the traditional papermaking in our country.

At the same time the conservation team carried out in-depth study focused on theoretical and practical
issues arising in conservation and restoration of paper. This team participated in the international workshops

and prepared the Paper Conservation Guidelines.



Within the period of the project five international workshops altogether were held in Pyongyang, conducted

by international experts focusing on theory and practice of paper conservation. The workshops proved to be
a very good opportunity for the domestic paper conservators to acquire internationally universal techniques

and methods concerning the conservation/restoration of paper heritage.

The most prominent result of all the activities, which | would like to stress, is the preparation of the Paper
Conservation Guidelines in the Democratic People’s Republic of Korea, which materialized by the sincere
assistance of UNESCO Beijing Office and international experts. The Paper Conservation Guidelines is targeting

not only specialists and experts in the field of paper conservation, but also the public.

The Paper Conservation Guidelines is mainly composed of three sections and annexes. The first section is
introduction which generally describes the origin and development of traditional paper in Korea and the
current UNESCO paper conservation project. The second section contains typology of paper heritage, main
causes and preventive measures for damages, while the third section defines guidelines for restoration
touching upon materials, equipment and tools as well as the techniques and methods such as cleaning, hole-
filling, tear-closing, flattening, pressing, drying, binding and others. Lastly it is annexed with the UNESCO
handbook “Care and Handling of Manuscripts” which would be useful not only for experts, but also for any
other relevant stakeholders. It is also annexed with a simple documentation format for restoration, which can

be used as a general reference.

The project specifically aiming at research and conservation of traditional paper in East Asia brought about
fruitful results thereby promoting visibility of traditional paper and its importance as part of our culture and

heightening the social concern for the conservation and production of traditional paper.

Thanks to the governmental policy for protection of cultural property, the paper artifacts in the museums and

libraries have been taken care on a nation-wide scale.

For example, the Complete Collection of Buddhist Scriptures printed in 80,000 wooden blocks that was kept
since the 1980s in the Myohyangsan History Museum has been well preserved in air-tight glass boxes filled

only with argon gas.

And the restoration activities for paper objects are being carried out giving importance to the traditional
restoration techniques, domestic materials and tools. Meanwhile, the contribution of this UNESCO Paper
Conservation Project to all the domestic activities mentioned above cannot be underestimated, which means

it has made a big contribution in its own way.



In this context, while strengthening our efforts in the study and research on conservation and restoration of
paper heritage, we will endeavor to foster closer and wider cooperation and dialogue with other countries in

this field in the future.

Ending my speech, | would like to express my thanks again to UNESCO Beijing Office and China Cultural
Heritage Foundation who, by promoting the international cooperation and dialogue in the region, made
great contributions to the study of traditional paper and its conservation in East Asia. My thanks also go to
the Ningbo municipal authority for its support to the organization of this significant event here in Ningbo.
Furthermore, with regard to the very successful and fruitful conclusion of this project, | would like to express
my hope that this kind of cooperation continues in future not only in the field of paper conservation but also

in many other cultural heritage fields.

Thank you for your attention.
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Iwataro Yasuhiro OKA

The Association for the Conservation of National Treasures, Japan

As the title says, my focus of the speech will be on paper restoration in Japan, with equal attention to its
techniques and morals. Techniques on relic restoration are generally related to morals in Europe, but rarely
in East Asia. That is why it is difficult to define a unified moral for all countries, since this standard will easily

hinder development of restoration techniques.

About techniques and morals of paper restoration in Japan, paper documents in Chosoin will be the first to
talk about specifically regarding to restoration of paper relics in Japan. In the eighth century, Emperor Shomu
dedicated his treasures to the Todaiji, including a large number of books and classical literature made of
paper. Paper was first introduced into Japan from China together with Buddhism, and gradually developed
into local materials made by independent Japanese paper making techniques. According to The Tale of
Genji, written in the eleventh century, the Chinese paper was very brittle, so Japanese wanted to make the
paper more durable. Followed by the book, Onna Sannomiya (the third daughter of Suzakuin), the second
wife of Genji, brought some scriptures, written on Japanese paper instead of Chinese paper with her when
she decided to leave the court to be a nun. This indicates that royal people back then had attached great
importance on the quality of paper. It might go beyond our imagination how people used different types of

paper depending on its usage.

Currently, various types of paper are regarded as invaluable relics in Japan. A few decades ago, we began to
conduct tests on those paper. We used to repair and fill up deficit parts of ancient paper using the similar
kind of paper in order to ensure same appeared output. But now, before the restoration, we test paper using
C staining solution. We decided to conduct a test on types of ancient paper when we were questioning what

might be the safest materials to use during the restoration. The second study report of special treasure



survey released in No. 29 Chosoin Document recorded a lot of details about ancient paper. From the report,
we found out that it is unsafe to select paper to restore ancient documents by only its appearance and
texture, and our old practices. Based on the test analysis, we now select repair paper based on the same fiber
kind in the operation room, then observe it under light, and decide the method of paper restoration. This is

the progress we made during restoration practices.

We have talked about the restoration of “Tan Paper” filling up deficit parts by pulp in the Western paper
production method, and DIIBS. In Japan, experts not only concentrate on restoration techniques, but also
on materials and tools. Activities have been carried out by authorities or at civil level to develop paper
restoration, such as the exhibition held in the Nara Museum—“Washi, Japanese paper for restoring paper
relics”. The exhibition was for both experts and the public, with focus on stressing the importance of
traditional techniques of paper making, and materials and tools for paper restoration. More related activities
will continue to be held. Besides, Hosokawa paper, Mino paper, Sekishlyu paper have been listed as UNESCO

Intangible Cultural Heritage, which is also a great news.

By this opportunity, | would like to talk more about morals and principles of paper restoration, and | hope
you can share sharp opinions with me here on this. For “Techniques and Morals”, we need case studies to
support this, those have extensive similarities with many other cases around the world. We shall not only pay
attention to restoration of ancient documents and classics, but also to ink and wash paintings and calligraphy,

originating from China, considered as study objects for history of art and cultural relics.

I will first talk about ink and wash painting and calligraphy. How shall we define ink and wash painting?
The painting method by ink of “Ma Bu Shan Shui” painting in the eighth century Japan had not been much
developed since then. From the late thirteenth century to the early fourteenth century, ink and wash painting
began to prosper, greatly influenced by the painting style in the Song and Yuan Dynasties. While after that,
it can be seen from Buddhist paintings imported from Ningbo, the style of painting trees, stones, rivers and
mountains had been influenced by Japanese painting. In the fifteenth century, painting and calligraphy scrolls
like Josetsu, Shibun were popular in Japan, as well as paintings of "Poet Monks from Five Mountains" (Gozann

no Shisou). Their paintings with a topic of "ldeal Village” were influenced by China and the Korean Peninsula.

Soami and Sesshi are great figures who have promoted the development of Japanese painting. With great
passion for paintings of Song and Yuan Dynasties, Sesshi came to China during Ming Dynasty to study
painting skills. Nevertheless, we can tell from his paintings that he painted in a quite different way from other

Chinese painters.



“Moiji”, in Japanese, is a generic term for calligraphy written by Zen monks. What matters for calligraphy not

only involves writing skills or how it looks like, but also dignity and morals of calligraphers in the works, and

calligraphers like Rikyu are those we had study on.

These pieces of painting and calligraphy are mounted by valuable materials for appreciation. For instance, it
says in the Nanbéroku that Sen no Rikyl believes tea bowls and pots as well as other tea ceremony tools are
of great importance. Painting scrolls are important requiring both more attention and patience to restore and

repair them. The focal point for us to restore cultural relics is to repair damages and fix them up.

Wash and ink painting and calligraphy, as a paper media to deliver cultural expression, are very aesthetic with
historical values and we should try to preserve. In addition, these pieces also add new values to activities of
tea ceremony. These values are brought about by the old flavours. From the light of aesthetics, we should
prevent paper relics from cracking. Some would suffer from discoloration, fluffing and creasing, only seen

from short distance by optical fiber.

Bamboo paper is commonly used for painting and calligraphy restoration where need to fix creases and cracks

however it easily causes other damages. In fact, a number of paper works are not kept well for exhibition.

What methods should we adopt to repair for creased or cracked bamboo paper? In order to restore them in
a complete way, the inner layer of paper shall first be removed and reinforce the outer layer. Water is usually
washed during this process to flatten creases, however, it might also wash away the pained parts. In addition

to this, the pained traces will disappear if cracked parts with fluff contacts with water.

In the past, we removed the outside thin layer of the backing paper to flatten creases. Over a half of a century
ago, we improved the method by rolling the layer up slowly. The operator should put attention when taking
inner layer off since it might cause uneven thickness of the book. The thickness of the book can be observed
under the light. On this occasion, it would be very dangerous to deal with the backing paper by water. So we
choose funori and fiber paper to repair the surface of paper, and then press it with wet tissue, which is called
drying method. However, this method might lose its paintings in traces by washing it away. From this level, we
should be careful not to adopt methods with substantial repairing steps unless the piece is thick enough. As
techniques and skills develop, we now smear a layer of funori on the upper layer of backing paper and then
remove the lower layer. In this way with water not being used, the original or old traces of paper relics would
not be damaged. This step of course requires much attention, because materials are different. Operators are

thus required to be experienced and have dealt with the work in a subtle way.

It is sensitive and not easy to control the amount of water when restoring paper relics, so the issue that



needs to be discussed is how this step shall be conducted and how much water will be needed. Even though
water might cause damages, we still need to restore by this method. Some art historians make comments on
whether it is right to restore paper relics by water. Some insist that antique beauty is added values people
impose on those works by creases and fluff, and not being constantly cleaned, the works will certainly not be
well kept for the future generations. Although the antique beauty might be lost after cleaning, but it will show
again with creases and fluff as time passes. So we should not address too much the importance of antique
beauty by reserving creases and fluff, instead paying most attention to restoration in the safest way. When we
repair damages, the best restoration method shall be decided after comprehensive discussion and studies by

technique experts and historians.

Speaking of antique beauty, it depends on what kind of relics it is. William Morris once said in the book Art
and Socialism that antique beauty is occasional beauty given by time that should be more appreciated than
the ideas and beauty of the works themselves. But the beauty from appearance is no more important than
what it carries, because the antique beauty cannot exist alone. Antique beauty can never make an awful
piece of work into a highly appreciated one. Otherwise, fakes would be valuable as well. In conclusion,
antique beauty is what given by people, not worth of being worshipped that much. This is the same view as

mentioned above.

Another issue that needs to be paid attention to involves how to deal with the old traces left by restoration. |
will explain this by “Chu Shan Shi Jia Painting” and “Plum Blossom Painting” collected by Liang Kai. This piece
of work includes three parts, Sakya in the middle with two pictures of plum flower in blossom each side. We
suppose the three parts were independently created, but researches proved the left picture of plum flower

was painted by a Chinese while the right one was an imitation work by a Japanese.

Then | will talk about how to deal with old traces left by restoration and added ink lines in this painting. By
careful observation, we could see some ink lines were added by former operators for restoration, especially
on the branches of plum trees. But those added lines were not painted in a skilled way. The collector of the
piece may rather make no changes in the painting with no added lines left. However, we decided to remove
all traces left as we believe what we should appreciate is the original painting without added traces. To decide
the restoration method is to choose from several feasible plans offered based on the principles and morals of

restoration.

Here is a typical principle for restoration in Japan that all added traces or materials left by restoration should

be removed from the work to reserve aesthetic values of the original. As for lost parts, we should fill them



up with appropriate skills and durable materials. And it is absolutely not allowed to add any casual lines and

colors to the original. Another principle we should follow is to ensure there is no chromatic aberration in

color, which was emphasized in the first half of the 1970s and still have a vital principle today.

Cesare Brandi put forward a similar principle for restoration in the second half of the 1960s that any trace or
color should not be added to the original work. Following the principle of reversibility, all colors and materials
shall be removable. In the past forty years, we follow the above principles and morals of restoration, but that
does not mean we do not care values of aesthetics, and we do want to enhance its aesthetics. We devoted
to offer flexible and feasible restoration plans for operators. | hope we can have extensive and profound
discussion about techniques and morals of restoration through this project achievement in the conference. In
East Asia, it is important for us to make joint efforts to promote the establishment of principles and morals of

paper restoration by studying and learning from various cases of restoration.

| hope today’s speech has contributed to field of paper restoration. Thanks!



B ARG BB AR
ARG R

C R KRR (Hk)
B K B A5 52 3R R

GBHROBREMETRN, REBEE IR EAERNEERARNIVRSIRE, EBERASHEE
FE. AAESTEZR, £aRNEFENEIEERRE, iERRXMEALNEIE, B2, &
FLFAFRIXAIC D, HAESTERXYIORIPEESMSHFONERE, SEir E3(EE
ME—THR—CIE, ENNEXHFIENSIOTeTEE T ER, ERESEERANLE.

X—RXERBNBE— NMEARWEEEE THRROXTRANEEE, RS AMCERRE/IN
B. EAARNTHEIREE, BAERBENNEBECHNY T, AFXNMEBLESKHRIXNHBE 8t
LERAXZEECHEMRNE TRAT, ERERZSUEAVHAOBIEMME, KAHEFEXM
KA EMEBHOEN—ENFTEAMGER, BEREMNESBARTWHN LR, tBE
TR HERR . £ 11 L REF CREIE) £ (10R) B, HARRELRE, BFBE=F
IEE RAEIE. FTUBRITEEERAISE, REIBESH) —L4%, RENEZEFZ=81
FNIE, EHE—LEE, BN RESENESNEETRENDS, ME2RAATHE, HHEIR
EXNHHAASENARLTHAIFEARRASHNRE, BEBGEIHRINEBRZINTEEN, o]
BB IRMERREC AR,

HN, BAEZ GO 7 EMEENE, WEMRN T ERHNY . XEREHEL
TR, FATTRIMMHTRRGES, TXZFIEFXRREI DR, FNE2ERINI
B, XTREEEEMNEECERIINENRERLEE . WAEEBIERXMIE, Fofl]
BRECEE—1EIR, MER CREeRM— P HRRE. MERERHNHBERIFN—MEEH
AR T BL22H, BEBNIEEANTTEXN XARS I HIORHMZSET— 20, 2010



FHO(ESKHRLE) ($£295) REXTESHEVEIIREEEE e RsE, XEEEREZF
MPOBRBENER ., SRR NN, BFREE A ENERRECRERS,
XNR2IFERKRA, ETXHRNESR, FNEEENZETRESEEFLENTK, BB
EERMER, REREDVRDESS, XERMENBRIFIERARES .

B ExEERIUE, SRAELRINRS2 ERNEHIBTRENER, BB EMEE

ENBRIVA T ZHAEEL, &R DIBS £, mHAEAMUNEXANEER R, T8
BRI M TEEXPEEFRFEN—MEEM R, BEETASEN &%, TEFMNRE,
MNEFRET X —LE, ARRENEHNET —TBEUE ME—ZEXPHIELRE

—PEE. XPIERIHIIRE N AMUNEGXNEER, MAGE KPRREREGREKAIHIF
BN, Eiams. TERNSZEE. XMENEROEFE. BIFME/II4E. ERE. aMNfBeEs
MTENE S BRI SERRIRESES, X PAFEL AR,

WEFFFRHFRORE, FSKREF EMESH—TFRINEEEFTH—LENERRN, &
FELUE A ERN ST R —LERHHEEE —LAThe . RO 2 Em AU R A SR,
BIFNBE2E R —LEARNEESEM, HHEBRLNERIIREEHNERRERN, EDR
BHAFHRENERIFANR . 2 — TR AMUNEE NP EHE, L EEEEE
RIRT A, EHREMAERNLN PP FTTRKEB LN BERIEE

WELE AR — 1017, BEEKEEMDEL, BERE—1EX, B2 MTARRXXY)?
BSSRKEE, ARA S HLE 1 MMWLIKE, BREFERFNERE. B, X1HREFSE
BENARE, T 13 HLRE 14 BB TRITERZMN, ©llk 72, ATREOR#HEER

B, FEKSEREON. A, WKE, B UERIEFZIN. £ 15 B BXFRmsEaUit .

NEESRTEM . WEZEIAMHMBE MR ERFEX ‘R —LE,

ERZ2EMRHES, EIIRENARNREHLERB KA. S/ENERRTERIER,
tREREPFHES, 2IRE. BF, HNINE/NEET, MEEBRTIMEAASERILIKEZ
BRAAE.

TE—TRHE XPREFHMNAXUE ‘X", BEFOBANDENSIR. BIERRAR
FARMNNBEREAR, MEBRERPAFENAL. BERAZIEENEN. BTANRESE, b
HEXFEEHNEETR.



T vy |y Ny Ny myy Ny Ny Ny |y Oy Ny Ny Ny |y Ny Ny

XEIKBE LN BEFR, HNEHERIFEERUXERSEEN, MERMERBET=E
BAN. tEmRBIeRTRIAEER (BoxR) , ERgBSm. BR0%, LRGBS
EBETEREEANNZIRERERN. MBRENEAFEENHMEEMH. PR LUREXEPRHE XFE
FEERM, MURNEEENNEEEEIFSENEBMELRESZEIE, TEENITERINTE
BPLepaRAE R ERE R, B HITEREXN, X PEFIIDEENELRR.

DT AEIR TS RARNIXMKEEM B, FAXYEREER, MEEHENER, X
DA ZECREF. EXDEM B, NP AFE XN TRIXLER, SEFR EXNX LR
MEMEERLEMIBIN FHNME. XTNMERIM S, HeEaEMTRIXMIKE. 25,
HAEEENEBEZ RERZER, HIUNAB LEEEFRL . SIMBENITERREBREET,
UNEERBEE, sl BiTxRENESEH—ER . HE—EREFDOR TWURAE,
SRUBBETEMEESEXE, Lix FNIRRE—CEEBIIEIREE AR, FIURERE
BHYEE, I PLIERIEREAIM A —LEHR

NEEBRENRE, ARSHEEEKEENEL, N2 DEFRNEEZRTE, XM=
PIIEEZ. MEAEERIRBAMNNE, FEH LER2E —LHRMANER, B8 LR, X
RBEEMELATENELNN, REXFBENE, RNORBHITZ2HES, BREXIMNE
ZSERD. NERFKE, BREAFRIFANREHETR TR, siEBEATHAE T .

TR BRILZRR, KEXFTMANXLEH, FNBTRETEEE, BMLESAET
BIENR? X T XERBMRER LR ITE, NREBXAMANE, BEESR, IR EIESELR
—EERE, AENEALBHITIER. B2, XHFRFRIELENEE, RENTIFEAD
BRI MBEANK, AKEBERNMEME, METUNECHER. B2, »—1HHE, KB
AR AT I B BHITURRSIREE R, BRBTHIE. ke, 8 - LEXARRNCIUEER
FEHORE, BIXPIRES, WNERAKANE, AJREEER ERHK

BN, AT EHTEENNE, RO ENRTOXERLMESTEN—F, £
AR EFIE . AFELSUIET, BAINEXMER, MELCHMBISER, XHFRAIA]
H2B2 T . B, BEROITFARNIR, #FEECTRNERN S —ER =R, L,
AEENE, BNUREX MFmEIICES, RAERAABMSEERA—HE, XHE
HMNENNEEESESPRFARDERETIRE, F1EWEN, B ERXMRM. X2«
6, MRERENBRR, ELNISENER, EEEE —#niEE 7 iE, XMHER NIRRT
MNBRAEBRKERTRIORBANE, X PRFAEZ2FELR. LI PRBRE(I=EmES



M—EF AR RIP X DA RER, ARTES—EHRAKDEE, BKHOREE, XAOFAIUET
EHhI. BR, BMIEXMOASEXMERIEE LERZVKSFE, XN F 1A,
XA e RNRERFUMFNEE . [HEMERSIRSEREENBRIEKFTE 7, BUEE T . P
MXPNEN L3RR, EREOBINAZHONBEENEE, RMEREXRTEN. B, XPERE
ROE, MERELREEEINE, A THECHEEREW, F(IHTXMHRIFEEYLA. ER,
BEESRARIRS, WERNENENX—ASAEAMEESEIXMRMFRE—E, REBIETR
TERENSIEE .. MBEXMSI, BELE(IDLIANAKERE T, ALUXHFARREIX
MEBBEANSEEHEFNE D, BEXMHRNEETRIFNNESEIFSER, X EIVHAS
REEEZNN . PFUSERFEIFREELR, MARIFNNERIFEED T,

WNERmE, FEHETEENEE, YTKoHNENEREERIFEAETZH, BE2REUER.
PRLL, BATEHITEIBRIFOIE, BZ0EKERFRM, INEITIX N FEAARIFRAIZAMI AL,
NN EBETRDANTIE . BRNECIIRENIKIL T, MERTXMEETRERHR LR
1h, EERREXMERAEEENED . B2, BEATEEFR, HIBAERNXAEM.
BE—EEAER, MIEEXHRBERS T X MEERNERSGHIT—E¥e, ERAMEXHRN
— e, MBNEESERAMERMINSGFRA—MMEW, LR LEEX M IMENIRIEZE
BRNEESEFXER D, NREXLEEWEAENE, REEX MR A RFIOERETE
FUFE, L FATEHTEENERGIEN, DJERilnShesdtakE, BRHeH
BNRBEENERIERS, ©EE=BE/. I, BINERFIERDUZEEX I EEEE AL,
HAMAEADT UL T IATERNZ M D IOAE T XMEeEERER, BEBRENFH. M
BAVRIIZ RAIMZENIETZE=REE . FiLl, S 1EBEABERL/HITEERNIR,
FATLIUH TR HNTIE . 153, ANRIREERNERMEARLER.. FHEZSETION, FlIm
RTHRB—"1 T35 BER/EAMNEFI—MENITT X,

TMTHEAREX—R, SRFNEEBEX NP EAR— ARG, EEE - TE2EHEE
FAZRESHREN) SPRRIXFE—1RE, MEMBNEESE, EMERRENETLAT
XMEmRB—MBAMAIERN. E&, RUFRASENESIHEEZERENMZMASEFITR,
BR, XMEEAIEBINEMIFERXMMENERENBNNENEA BT ErREK, B
EEEEFLIERE, MEEASBANREMREFTE. MEALCENNSEEETEAEE—EES
PR TR —IBEIEHN Z ARG . ERIXFANE, MERNIFEHEZESE U2 NG L,
ESRBRBERWMTE, FFNMEBKIZEIEE XN EIRNIZ A EARLRE—MMEW.

BNEEEKEBERNHE, FMEE—MEBEZINCHNRE, X2 IRE T2 NTLIE



T vy |y Ny Ny myy Ny Ny Ny |y Oy Ny Ny Ny |y Ny Ny

UBIEEHER R INAHES . NERTAIRREMEN— N EE X (HILRNE ) 7 (15
HE) , WLUCAENRE. SFBNEE, fEREILRN, mAsE—REXE, SH2=EN
NEEXUMHIEENS . B, FRFIVANCEZRSEMRTZOFR, WELIH, H1E
A MEEERFEAFEEN, SRR TEEEAARANREHERESR.

NG

BV, BAREITICMENTE, HEXBEREBURNEES, $—2EENRIE, $
_REEBENERIINN—EE%, BIVEEEZHM 7 — RHFE, JLUEIFERNEEAR
MY EEE, FrlR2Emtndnt, WE—EBRIFZERNEEREERNINE. EEHEMIN
ROSBESLENREIRERAG, HEEZH, HMEEAER, LUBEEMLHITAR ARMEEA
R2Z8, FANHITHZXENTIE, BREBAZRE DEEWININELE ., NRI(HESEXFNEE
ERRE, EREEFR, WIRBEHNIAZIFRNTEIEEHAEZL, SAMMBZ LR, B
EHNELNELEEUREERREEAER, ERAFINAATRNRELEXLER R ERNES
ABEBE T TERFMNEE ., EARIRIOANXFNTIERBREEED HIRMRIN— " Eil. B
SRR EE B4R, ARMNBEERNIREEESHHNEEZ DIAREEENI
7, HEEXHEWRCIEMRNAI TR,

FERAABENE—EAFRENEENRN, MEREREEENR, XEERNFNEWRIFR
E2MME, FFA— 1R, FTAERENSIRIEE AR, SBEMEXN THRIRAD, FAIE2HES
BT RENHRANEAR, REHITEHWN . TENRIIHEETREFE AT EERI IS HTEER
MESENFE . BAETBRERN L —R¥E, XPEE 1970 FRRFHN TEENEE
NAMEEBRNEZRN, ESXKEBING, XD R BARHEENEST .

FEROM, EXFHEEERIT=E « =18 1960 FEHER T 7 IR B AL LIREERR RN A
Ba. BHERERELEEEINNXMEESE RV S, MO, IERAMEREEMR
RN, REVWFEERHORBILUERNEV S ERBERXMER ., £RAAXF] 40 Z2FLIKRENE
TE LRARNMCIERN—EED. B2, BEARERMERXMEL, HIBRBRERESIAIE
mELEEREAEZNME. WERRTTEHNEFNE, XEEFNEERIN—"7010. A2
BRMNEERNDFTFEERR, MRRFBNELF EESOMENEERARARERE TGN
MZENRIEHMEES . AL, BREBEXHNIMIE L, BMEBWASITEE XCEMSARNY
18, HAX—XITIER, BINBEME—IMERNRE, B, XTHIIXF—MERR BT,
HATG TKEBEANBABEUANEMERDOES, Lhr EEFEFNIAR—EERBIPUI AR
o, HEEMEBRUMCERNNR, XEREENFEE.

HRHXAZ, HAEREESIEAREIINTIC. AR



RESULTS OF THE EXCHANGE PROGRAM AND THE JOINT
INVESTIGATION OF TRADITIONAL METHODS OF PAPER
MANUFACTURING BETWEEN JAPAN, CHINA AND SOUTH KOREA

- Masayuki SAKATA  Tadashi OHSUGA

The Association for Conservation of National
Treasures, Japan

SLIDE 1

Hello, please allow me to introduce myself. I'm Tadashi Ohsuga from the Association for Conservation of
National Treasures in Japan. It is a great honor for me today to make this presentation at this conference.
Ningbo is one of the most memorable places for me. It was about 7 years ago, the first year of this project,
that | first visited Ningbo for the paper investigation. Tomorrow, | understand that we will be visiting the site
again to observe paper making and | am looking forward to it very much. In the first half of this presentation,
| will recapitulate on the exchange programs and investigations on papermaking techniques that Japan has so
far participated in. Then in the latter half, our director will summarize what | will have related to you. Thank

you and we kindly ask for your attention.



SLIDE 2

To begin with, | would like to explain to you why Japan has come to be involved with this project.

It all goes back to the time when Dr. Xiaofan Du who is here with us today in the audience, was an exchange
student to Japan. It has been several decades since he, and our former director, Mr. Kozo Oka have known
each other on a personal level. It was this relationship that triggered talks over the techniques in conserving
paper cultural properties. It was just a decade ago, that in 2005, 6 board members of ACNT visited the Palace

Museum in Beijing, the Chinese Academy of Cultural Heritage and the Chinese Academy of Sciences.

SLIDE 3

In the following year, precisely in May of 2006, South Korea joined and thus a tripartite of Japan, China and

South Korea held the 1% Symposium of Paper Conservation of East Asia in Beijing. | believe it is the first time



that people involved in conservation from all 3 nations got together and exchanged opinions. 85 members

from Japan attended and if | remember correctly it was a great success.

SLIDE 4

The Symposium of Paper Conservation of East Asia has been held at Kyushu National Museum in Japan (2007),
at the National Palace Museum in Seoul, Korea (2008), at the Gansu Provincial Museum in Lanzhou, China
(2010) and once again at Kyushu National Museum in 2012. Every presentation seems to get more substantial

meeting by meeting. The results of these symposiums, besides the 4", have been summed up in a trilingual

report.

SLIDE 5/SLIDE 6

Also, not only do the specialists meet at these symposiums and at occasions where paper is investigated,

such of what will be reported later, but they get together at various places. They have been meeting for over

10 times and have been actively exchanging opinions.



Now, the center of this project is the survey of the actual conditions on traditional paper making done in
various districts. Here, Japan too will make a report on the 9 sites and 13 workshops that we participated in.
From 2008 to 2012, investigations were done at 6 sites in China, 1 in Korea and 2 in Japan. Investigations were
basically done by the members of Japan, China and Korea. However, there were places such as the Guizhou
and Sichuan provinces where the Korean members did not participate in. As we're short of time, please allow

me to skim through this report.

SLIDE 7/SLIDE 8

This here is where | believe we will be visiting tomorrow, the workshop that we had first visited 7 years ago.
Bamboo paper as well as mulberry paper, are being made here. Conservation paper is also delivered to the

Tianyige Museum from this workshop.

In 2009, we visited the workshop for handmade paper run by the ethnic minorities of Guizhou province. At
this workshop, the classical/old Chinese tools were preserved. Here, mulberry papers are made using many

vats.

SLIDE 9/SLIDE 10

This here is also a workshop run by ethnic minorities of Guizhou province. For tourists, at this workshop art



paper is made by the pouring method. The screen hangs from a rope and is similar in style to the Japanese

type. How this came to this workshop is unknown.

In 2010 when we had the meeting in Japan, we showed 5 workshops which mainly produced conservation
paper for cultural properties. At this workshop, after paper is made in a small paper making mould, it is
placed directly onto the steam-heated metal surfaces to dry. To this mulberry paper mixture, Gofun (white
pigment) is added to show its alkalinity. This is an indispensable procedure in restoring cultural properties.

Therefore, it is chosen as one of the selected preservation techniques of Japan.

SLIDE 11/SLIDE 12

The distinctive feature of the paper of this workshop is that it uses a sidelong/wide flexible screen and the
additive of white clay. The paper is posted and brushed onto wooden boards in the open air to dry naturally.
This paper is used on the reverse side when mounting and therefore is indispensible paper for restoring

cultural properties. Thus this too is one of the selected preservation techniques of Japan.

SLIDE 13/SLIDE 14

This workshop is at the top of a steep mountain, where there is clear water and fresh air. Here, fine paper is



made. They cultivate, harvest and even process mulberry paper stock all on their own at this workshop.

This workshop is the workshop that makes Tengu-jo paper. Tengu-jo paper had been exported all over the
world during the early 20" century for its thin but strong characteristics. The grandfather of this youth is

designated as a Living National Treasure. Doubtless, the masterly skills have been inherited by this youth.

This is a public facility where all tests and research concerning paper, including machine-made paper are
conducted. Over the years, ACNT of Japan together with this center has done much research and develops
a paper suitable for the conservation of cultural properties. The person in this photograph is the staff of this
center. This talented staff does not specialize in a single material but has the ability to make various types of

paper according to the special features of cultural properties.

SLIDE 15/SLIDE 16

In 2011, Ms. Chisun Park, who is in charge of conservation for cultural properties in South Korea, visited
one of the designated workshops that produce proper paper for cultural properties. At this workshop, like
those in Japan, they are particular about what raw material and techniques to use in producing paper for the
conservation of cultural properties. The traditional Korean handmade paper is made by the distinct feature of

moving the screen horizontally.

In the fall of 2011, we visited 2 workshops in Leshan, Sichuan Province that produced drawing paper for
calligraphy. Ever since the Qing dynasty, Shichuan Province has produced much bamboo paper. Even today,
while partially preserving that tradition, these workshops are also hand making drawing paper from raw

materials of potamogeton pectinatus, thus producing paper which looks like Xuanzhi.



SLIDE 17/SLIDE 18

This workshop, like the previous one, mainly produces drawing paper for calligraphy similar to Xuanzhi.

At Chongging, we were able to visit a rare workshop prized for still using the oldest methods in making
paper. Here, bamboo fiber is not cooked in alkaline solution. Instead, it is fermented and cleansed before it is

directly beaten to separate the fibers.

When compressing the paper, an ancient Chinese compressor is used and the paper is pressed by manpower.

SLIDE 19

In the final year of 2012, we visited the workshop of China Xuanzhi Paper Group, Co. in Anhui Province.
This workshop is famous for its high quality Xuanzhi. Here, a facility for visitors is found within its premises.
Nowadays, quality Xuanzhi has become a venture target and therefore | was told that it is hard to come

across genuine Xuanzhi.



SLIDE 20

So far, | have related my observations in haste, but these investigations were extremely valuable because
above all, the Chinese papermaking sites which we visited were scarcely known to the Japanese and Korean

and in the past it was not possible to visit them.

I would like to especially extend my thanks to Dr. Xiaofan Du who coordinated everything, to all the members
of UNESCO Beijing office and to Dr. Gang Chen who had taught me the technical aspects. | would also like to
express my gratitude to all who had warmly welcomed our team at various districts of Guiyang, Chengdu,
Chongging and Hefei where we visited and also to the staff members of the Administration of Cultural

Property at Ningbo who are here in the audience today. Thank you very much.

The matter of events on these visits have been recorded into a DVD which if you have the opportunity, we

would very much like to have you see.

Now, our director, Mr. Masayuki Sakata will continue from this point and will explain to you about the

significance of these investigations and about our future tasks/issues.



SLIDE 21/SLIDE 22

This project on the “Cultural regions of Kanji and Paper,” has been aiming at establishing common principles

for the conservation of paper cultural properties.

Even from a global standpoint, we find many remains of paper cultural properties in East Asia. There are
plenty of such paper like those which were buried and excavated and also those which were handed down

the generations.

Especially, those that were passed on from one person to another and down to the present, have been
repaired repeatedly and periodically. In turn, we too must repair these cultural properties that have been

handed down to us on a regular basis and pass it on to the future generation.

Ancient paper was made only by raw materials that only existed in Nature. In the repairing process that had

been done repeatedly, such raw materials were used to mend moth holes and to reinforce the linings.

However, today, such natural raw materials are gradually disappearing. Yet, future repairs must be done in the
same way as in the past as much as possible and traditional material must be used. Furthermore, the same

could be said for cultural properties just excavated when they need to undergo their first repairing process.

In order to establish common principles for restoring paper cultural properties, first, we had to investigate
the traditional paper making processes of each country and district and get a grasp of the actual state of
matters. As for traditional techniques in paper-making, we knew to some extent that in each country marked
technigues remained but the details on the actual situations until now were not known. Despite investigating
this time, we still were unable to understand everything. Yet, through this investigation, we were able to at
least perceive how much paper there was that could be used for conserving cultural properties. | believe that

that in itself was the fruit of our project.



SLIDE 23/SLIDE 24

Then what kind of paper is suitable for the conservation of cultural properties?

Up until around 1980, in repairing paper cultural properties, paper that looked and felt like the original were
searched for in order to fill in the missing parts. In other words, even if the repairing papers were completely

different in quality from the original, as long as it looked the same, it was considered alright.

However, today, the cultural property itself has been thoroughly investigated. So, based on this information,

proper material (material close to the original in quality and material that is harmless) is made and used.

Especially, for example, in the treatment of the materials, there were many things that we would not have
known if we hadn’t actually visited the workshops. In Japan, for more than 30 years, conservators have
interacted with papermaking experts and after much trial and effort, have been searching for a way to make

paper proper for conserving cultural properties.

Paper made by traditional procedures or by hand is not always good for repairing cultural properties. What is

most important is the quality of the paper.

When we try to make good quality paper for cultural properties, naturally the procedures become strict. The
procedures must be done by hand. For example, by adding a strong alkaline solution to and cooking it with
the fiber, the paper easily becomes white and impurities are easily removed. Thus with little effort, a lot of
paper can be produced. However, this strong alkaline solution damages the fibers and can become the cause

to future discoloration of the paper. Therefore, such paper would not be appropriate for conservation.

Nevertheless, not necessarily is such paper all that bad. Although in general use, handmade paper has been
replaced by machine-made paper, workshops for handmade paper still exist because there is a need for
handmade paper in other areas besides conservation. It is also very true that this technique for handmade

paper still exists because improvements were brought by continuous efforts in accordance to different



purposes.

What is important is not whether it is handmade or not. What is important is that whether the user
acknowledges the papermaking process, the quality and be able to ascertain whether the paper is
appropriate for conservation of cultural properties. Thus, the relationship of mutual trust between the

producer and the user and the mutual understanding of the user’s request are particularly important.

From that aspect, we must choose and produce the appropriate paper for the conservation of cultural

properties.

SLIDE 25

When the shape and material are put to good use, then we will be able to make good paper. Such paper,

today, not only in East Asia but also worldwide, is under a critical situation.

It has become a requisite for the conservation of cultural properties to pass them onto the next generation.
We must continue to think about how to protect and practice these conservation techniques. The

investigations that we did this time have greatly served in allowing us to take a big step forward in this.

| hope that with all here today, we may cooperate in various aspects and to continue to work together in the

future.

This ends my presentation. Thank you for your attention.
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Ven. Batchuluun MUNKHBAATAR

Gandan Tegchenling Monastery
The Centre of Mongolian Buddhists

First of all, I am truly honored to be invited to speak at this very significant event by the UNESCO Beijing
Office — the Launching Ceremony and Sub-Regional Symposium on Paper Conservation: Methodology of
Paper Conservation and Paper Making Traditions in East Asia. Here | wish to express my sincere gratitude to
the UNESCO Beijing Office for its tangible and timely steps to assist in preserving paper heritage in East Asia
including Mongolia. Also | wish to especially convey my heartfelt thanks to the organizing committee for their
tireless efforts and successful achievements for organizing this historical event. Moreover, | would like to

thank everyone who has made this event more valuable with his and her presence today.

Please kindly allow me to introduce myself briefly here. | am representing the Library of Gandan Tegchenling
[Gaden Thekchenling] Monastery — the Centre of Mongolian Buddhists in Ulaanbaatar, Mongolia which
houses the largest Buddhist manuscripts and the biggest collection of other Buddhist tangible heritages

including sacred statues, thankha paintings and other religious items at the national level.

Historically, Buddhism was introduced to the territories of the Mongols over 2000 years ago. Some sources
claim that Buddhism was adopted and worshipped at the times of the empires of Xiangnu, Xianbei, Toba,
Jujan, Turkic Khanates, Uyghur and Khidan extensively. Unfortunately, we today do not have any paper
heritages or evidences from these early centuries. But after the XllII centuries, Chinggis Khaan [Genghis
Khan] and his sons and grandsons had great interests in Buddhism and his grandsons spread Buddhism and
adopted it as the state religion. Particularly, at the times of Khaisan Khuleg Khaan and Buyan Khaan, the first
sacred manuscripts such as “Pancha Raksha Sutra”, “Saddharmapundarika Sutra” and “Arya Manzushri Nama
Samgiti” were translated into the Mongolian Languages. Afterwards, Kangyur the collected teachings of the

Buddha Shakyamuni and Tengyur the commentary on the Kangyur were entirely translated in the XV century.



These centuries witnessed the first Buddhist paper heritages of Mongolia that have been preserved till today.

Generally, the people of Mongolia uphold a sacred tradition of worshipping Buddhist manuscripts. Not only
Buddhist monasteries and monks but also lay-devotees and literate people have their own book collections at

home. The most of devotees have such private libraries ranging from greater to smaller collections today.

In the past, even illiterate nomadic families had a tradition of worshipping and preserving Buddhist
manuscripts using fine silks and wooden boxes at the most important and higher places inside their homes.
On the other hand, it was an attitude of worshipping the sacred Dharma as the path to enlightenment or as
their spiritual protection. Unfortunately, this unique tradition almost disappeared due to a certain reason in

the XX century.

Now let me directly speak of the main topic. Prior to the UNESCO project “Paper Conservation: Methodology
of Paper Conservation and Paper Making Traditions in East Asia 2008-2012", there was obviously an
agreeable shortage of the knowledge on how to properly preserve our collection of Buddhist manuscripts. As
a consequence, the condition of our library was in a very critical situation. Our paper heritages were nearly
endangered due to the unqualified environments like unsuitable installations of heating system, electrical
wires, insufficient ventilators and the affection of mould and dust. Of course, we have to admit that we were

not aware of what to do and where to start.

But by the initiative support of UNESCO, our monastery participated in two theoretical and practical trainings
led by international experts on how to preserve such paper heritage in 2012. | should say that because of
these trainings, we fully realized the theoretical and practical trainings were the key factors to build up the

knowledge for overcoming our difficulties.

Even though these were held at our monastery, there was a large number of attendees including major
Buddhist monasteries in Ulaanbaatar and other important governmental and non-governmental organizations
like Cultural Heritage Centre, National Library, National Archives, Choijin Lama Temple Museum, Mongolian

Academy of Sciences, Children's Book Palace and so on.

Most importantly, these trainings were conducted based on the utility of the manuscripts in our library and
every participant learned basic but crucial techniques of identifying and cleaning mould and dust affected
manuscripts, and using important tools in the process of cleaning. We all learned the danger of mould and

dust, and how they cause damages to cultural objects and what we should do even for protecting our health.

And due to the knowledge and experience accumulated from these two trainings, we initiated repairing our



library for creating a standardized and safe environment for our paper heritages. At the same time, the Prince

Klaus Fund of the Netherlands through Mongolian National Commission for UNESCO assisted in purchasing
and installing proper shelves from abroad and cleaning and relocating the entire manuscripts. Therefore, our
manuscripts are being preserved in a much safer condition today. It was a tremendously huge work. Please
imagine that our library houses store approximately 1,500,000 manuscripts! We have a lot to do in our library

in the future. Now we know an action based on proper knowledge is the key to a success.

Moreover, we have just edited and published an instruction booklet titled “Practical Manual for Conservation
of Buddhist Manuscripts” funded by UNESCO Beijing Office which will be disseminated to Buddhist

monasteries and other relevant organizations who deal with paper documents.

Once again | wish to express my sincere gratitude to UNESCO Beijing Office, Mongolian National Commission
for UNESCO for implementing this project in Mongolia that changed our old attitude. | hope our collaboration

will continue in the future for the protection of our Buddhist heritage.

Thank you very much for your kind attention!
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Choidog DULMAA

National Central Archives of Mongolia

| warmly greet everyone who has come here today. My name is Choidog Dulmaa and | am a technician of

preservation, representing the National Central Archive of Mongolia.

The project covering five Asian countries was very significant for contributing to the preservation of the world
cultural heritage. On behalf of the National Archive, the National Library and museums and myself, | would
like to express my gratitude to UNESCO, the Goethe Institute and international conservators who trained
us at the beginning. | wish these organizations the best of luck in their endeavors of the preservation of the

paper heritage.

| am speaking on the following topic:

“The current situation of the preservation of the paper heritage in Mongolia”
1. Introduction

Mongolians have rich history of literature. After the people’s revolution in 1921, the Institute of Sutra and

Script was established. It became the very foundation of the current archives, libraries and museums.

There are several organizations carrying out their activities on the preservation of the paper heritage at
the national level such as the National Library, the National Archive, Cultural Heritage Centre and Gandan

Tegchenling Monastery — the Centre of Mongolian Buddhists.
But there have been certain challenges in preserving the paper heritage. For example:

1.1 There is no proper environmental condition yet for the preservation of the paper heritage;



1.2 There is a shortage of usage of the contemporary technical equipment and technology;

1.3 There is a shortage of human resource in this field.

In order to safeguard the paper heritage, it will be certainly beneficial if the government takes measures in
adopting certain policy and funding or support joint-collaborations (projects) of international and national

bodies.

2. Historical Overview of the Paper Heritage in Mongolia

It is claimed that paper was used during the times of the Khunnu, Uyghur and Turkic Khanates and Khidan
states. For example, there is an archeological evidence; certain type of paper used as a liner in 32 copper

wheels that were connected to the time the Khunnu State.

Mongolians used to make paper of materials like plants and wool as well. For example, some monetary notes

used during the time of the Yuan Dynasty were made of wools. They were wool-printed monetary notes.

It is said that there were over 1000 Buddhist monasteries in Mongolia. But each monastery had a printing
house as its affiliate branch. Mongolian nomadic people venerated sacred manuscripts safeguarded in silk

and wooden boxes over many centuries.

Unfortunately, from the XllII to the XVII centuries, the paper documents of Mongolia were destroyed in wars.
But later on, special envoys of the Manchu Empire in Mongolia exchanged official letters with Buddhist
monasteries in Mongolia and these paper documents were preserved in traditional ways of Mongolia. So it

became the beginning process of our archival materials.

But during the purge between 1920 and 1930, many Buddhist monasteries were destroyed together with

their huge paper heritage.

Fortunately, priceless manuscripts of Mongolia such as “AltanTovch. Lu” (1651) and “Mongolian Shunkhan

Danjuur/Tengyur” (1740) were registered in the UNESCO's Memory of the World in 2011.

3. The Current Situation of the Preservation of the Paper Heritage in Mongolia

According to the recent survey, there have been 617,148 archival materials preserved. The oldest
materials preserved are from the year of 1674. It also includes 8.5 million meters of documentary and

non-documentary movies, 140,000 photos and 680,000 meters of audios.

The National Library houses 4 million books and amongst them are 1,000,000 manuscripts or literatures



written in the old Mongolian scripts, Tibetan and Manchu languages. The most of them are handwritten and

block-printed ones.
Gandan Tegchenling Monastery — the Centre of Mongolian Buddhists houses 1,500,000 manuscripts.

In order to preserve these paper heritages, there is a need of a proper environment or a specially designated

building with important facilities and equipment, and a laboratory for the restoration of paper documents.

The government of Mongolia is taking measures in enhancing the condition for the preservation of these
paper heritages. For example, the government has carried out a resolution to build modern buildings for the

National Archive and the National Library. Also it started significant work to digitalize the archival materials.
3.1 The Environmental Condition of the Paper Heritage and the Skills of Human Resources

The building of the National Archive was established in 1957. The walls and ceilings are not qualified to
secure the heritage. As it was built on a frigid land, the growth of fungus has been noticed very often. As the
roof of Choijin Lama Temple Museum was unqualified, there used to be the problem of water leakage from
its ceiling. The library building of Gandan Tegchenling Monastery was too old and it was difficult to keep

paper heritages in terms of safety.

The current workers and conservators working in the relevant field are not professionals and they are working

following the old techniques in a critical environment with insufficient equipment and facilities.

Thank you very much for your attention.
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DU Weisheng

National Library of China

Abstract: China’s traditional mounting techniques have long been classified into ‘South’” and ‘North” groups.
This paper demonstrates the key differences in mounting techniques between South and North, using

features of climate and regional culture to analyze the resultant causes of mounting style variations.
Keywords: mounting techniques; mounting types; mounting styles

In the book “Ancient Famous Paintings” by Zhang Yanyuan from the Tang Dynasty, there is a record of a
saying-- “Before the Jin Dynasty, mounting was limited. During the Song Dynasty, the prosperity of the period
triggered increased mounting”. The Kingdom of Song, Southern Dynasties (420-479 A.D.) period is regarded
as the beginnings of China’s mounting history. During the Sui and Tang Dynasties, there was a specialized
role of an “Interior Decorations Artisan” in the royal palaces; during the Song Dynasty, there were mounting
factories and mounting officers in the palaces. Following the Northern Song Dynasty (960-1127 A.D.),
mounting techniques became rapidly popularized among the masses. Professional “mounting shops” and
specialized mounting professions emerged in cities. During the Ming and Qing dynasties, the mass mounting
industry continued to develop. In the cities with more advanced cultures, there were even “Mounting
Hutongs (Alleys)”, where people who were involved in mounting activities congregated to work and live
together, creating a unique communal space, and stabilized developments. Starting from the the Kingdom of
Song, Southern Dynasties, China’s mounting techniques traditions have gone through more than 1500 years

of history.

During the Ming and Qing Dynasties, China’s traditional mounting techniques reached its peak of
development, and there were various factions with different styles emerging in different regions. There were

the ‘Su’ faction (Suzhou), ‘Yang’ faction (Yangzhou), ‘Hu’ faction (Shanghai), ‘Xiang’ faction (Hunan), ‘Lingnan’



faction (Guangzhou), ‘Hui’ faction (Anhui province), ‘Jing’ faction (North of the Huaihe River) and so forth.

Among the various districts, there can be a broad division of ‘Southern’ factions and ‘Northern’ factions. The
‘Southern’ group was represented by the ‘Su” mounting style, while the ‘Northern” group could be typically
represented by the ‘Jing’ mounting style. Due to developments in the country, travel was increasingly
convenient, and there was constant exchange and integration between the South and North cultures.
Today, the difference between these two groups has become less obvious, though there are still some slight

variations. The differences can be seen through the following examples:

Brushes: The ‘Southern’ group utilizes brushes that are usually around 15cm in width, and the thickness of
1.5-2cm. The ‘Northern’ group uses brushes that are larger in dimensions—the width of the brushes can be

more than 20cm, with thickness of 3cm.

Glue: The glue used by the ‘Southern” group is mostly made of wheat flour, whereas the ‘Northern’ group

uses more of wheat starch.

Wooden Walls: The ‘Southern’ group uses solid timber to make wooden walls, and the traditional method
of making wall frames involves the application of wood oil. The ‘Northern” group uses mostly paper walls.
The method for making paper walls involves firstly use a 5-8cm wide wooden strip as partition. The space
between the partition should be a square-shaped space that is 20-40cm. Layers of paper are then glued upon

the wooden frame, and the paper wall should lastly be brushed with plastic alum water.

Drying: For the ‘Southern’ group, when drying the item onto the wall, the back of the mounting piece is
against the wall, while the front faces out. For the ‘Northern’ group, the front is against the wall, while the

back faces out.

Mounting Products: For the ‘Southern’ group, the inset around the two sides of the mounted art piece core is

relatively narrow, while that of the ‘Northern’ group is wider.

Colour of Inset Fills: The inset fills of the mounting piece for the ‘Southern’ group is mostly light in colour,
reflecting elegance; the inset fills of mounting piece for the ‘Northern’ group is relatively bolder and brighter,

exhibiting magnificence and generosity.

Of course, there are other differences that cannot be listed here.

Regarding the emergence of different styles, the main reasons can be attributed to the variations that exist in
climate and cultures between South and North, as a result of the large territorial extent of China. Thus, in the

below discussions, it is realistic to use the terms of ‘South’ and ‘North’ to represent styles and types. When



we refer to South or North, it is made with reference to the Yangtze River, where South is below; and North

above the Yangtze.

In China, the South belongs to a subtropical humid climate zone, and the annual precipitation exceeds
800mm. Rain spell starts early and ends late, the duration is long, and there is the famous “plum/mold rain
season”. | have worked in the South for several years, whenever the plum/mold rain season arrives, mold
starts growing on books, furniture, clothes, shoes, and there is practically not a corner in the house where
mold does not grow. The North belongs to a climate zone that is semi-humid, semiarid or arid, and the annual
precipitation is below 800mm. The most striking feature lies in that how winter is especially long, and the

period where fireplaces and heaters are used is nearly half a year, with the air being relatively drier.

With such a large difference in climate, the wooden walls that are used for mounting will inevitably be
different. The South usually utilizes timber wood walls that are applied with wood oil. As there is oil on the
plank, it can be washed at any time, and reduces the chance of mold growth. As for the paper-based wooden
wall used in the North, they are usually under the influence of large diurnal temperature differences of the
Northern winter. With high permeability and elasticity, the wooden walls can usually retain their forms.
Conversely, if paper walls are used in the South, the high rate of water retention by the paper will result in
the emergence of gaps, mold or insect decay. If solid timber walls are used in the North, it is hard to ensure

that they will not change forms or break apart in the heated indoor environment during winter time.

The variation in glue application is also a result of climatic differences. The adhesiveness of starch-based glue
is not as strong as flour-based glue. It is easy to align the mounting piece when using starch-based glue in the
North. If starch-based glue is used in the South, when the rainy season arrives, the mounted art piece can
easily absorb humidity, the glue loses the adhesive properties and gaps may appear. Thus, in the South, it is

rare to see the use of starch-based glue in mounting.

Due to climatic factors, the Southern group— when mounting art pieces, will ensure that the front of the art
piece faces out. This is firstly to prevent the art piece front from being affected or dirtied by the remnant glue
on the wooden walls. Secondly, it is also out of the fear that there may be mold on the remnant glue, which
could then infect the mounted piece. In the North, when mounting the piece, the front of the art piece and
the wooden wall is usually stuck together, and the back of the mounted piece faces out. This is due to that the
air is dry, and particularly in the winter, the presence of indoor heating will result in the scenario of warmer
temperature in the higher grounds of the room as compared to the lower grounds, as warm air rises. The

upper portion of the mounted piece will thus dry more quickly, and the rate of drying becomes unbalanced.



At this time, it is needed to spray some water upon the corners of the mounted piece to moisturize the

portions, to control and balance the overall drying of the mounted piece. If the front of the art piece faces
out while spraying of water, the water may damage the art piece, and cause discolouring. If there is excessive
water sprayed, the colours on the art piece may also dissolve, affecting the art piece. As a result, the front of
the art piece cannot face out in the North. As there is no need to maintain humidity of the mounted piece in

the South, nobody would be doing this there.

Other than climatic factors, regional cultural difference is another factor that affects variations in mounting
techniques. First, there is the difference in building traditions. The South is warm and humid. Especially in the
summer, the glare from the sun can be severe. Thus, building design emphasizes on air circulation and heat
dissipation. However, in the North, the air is constantly dry. The temperature during winter is low, and it gets
chillier further North. Thus, building design emphasizes on the need for sufficient sunlight to enter, in order
to counter the winter chill and obtain warmth. In terms of architectural design, building walls in the South
are thin; some houses are even entirely made of wooden walls, and the interiors of wooden material. In the
North, building walls are thick. They mostly consist of bricks, and the interiors are usually painted in white-

grey hues. Therefore, the art pieces that are hung on the walls vary in mounting.

Buildings in the South are usually designed in a way that is compact, with little distance between houses.
Lighting is limited, especially for rooms that are entirely constructed with wood material. Thus, when
mounting art pieces, the inset colours have to be lighter and brighter, in order to stand out when hung on

room walls. The inset is usually not too wide, so as to give more emphasis on the art piece.

In the North, lighting is emphasized in room interiors. There is thus no particular need for mounting inset
of the art pieces that are hung on walls to be eye-catching. The inset of mounted art pieces in the North is
usually wider, and the traditional inset width can reach 20cm, while the entire art work can reach about 3m.

The inset fill colours are more vibrant and vivacious, conveying grandeur when hung on room walls.

The environment poses a great influence on human character development. In the South, the terrain is hilly.
There are many rivers and few plains, thus agriculture grounds are limited. In order to survive, the Southern
people have to carefully plan and strategize, and maximize the available resources. This has resulted in the
artful spirit of the Southerners, in being adept at careful management of resources; and they can be steady,
emotional and meticulous. There are few mountains and abundant plains in the North. Vast meadows and
fields are usually available, with few barriers in sight. Thus, the characters of Northerners are usually more

candid, generous and casual.



As reflected in the mounting techniques, the Southerners stress on precision in work, while the Northerners
emphasize on speed. Thus, the Northerners use big brushes when mounting, so as to speed up the work
process; whereas the Southerners use small brushes, apply substantial pressure to paper, and is detailed and
careful in brushing mounting pieces. Inevitably, there is also the influence of climate. The climate in the South
is humid, thus the drying process for mounted items is slow, and there is sufficient time to complete the

work. In the North, the mounted piece dries very quickly, thus it is necessary to emphasize on speed of work.

As mentioned at the beginning, the terms of ‘Southern” and ‘Northern’ groups is not a strict division of
mounting techniques, but a reflection of different mounting styles. The differences can be attributed to
climatic and regional cultural variations. In modern times, transport is convenient and technology has
advanced, particularly in the realm of internet developments. With the constant interaction and exchange of
technigues between South and North, stylistic differences will eventually integrate. Only the inherent climatic
and environmental factors will cause variations that will be maintained on a long-term basis. The author
does not understand the mechanisms of climatic and cultural environment fully, and is only flashing out the

problems at this point, with the hope to trigger interest and research for a deeper analysis in this area.
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Abstract: Alum gelatin solution was commonly used in mounting, color and ink fixation for traditional
paintings and calligraphy. However, alum gelatin solution corrodes paper, silk and media, accelerating aging
and deforming, thus going against the preservation. This study aims to minimize the unfavorable influence of
alum gelatin solution, but at the same time still maintaining its traditional advantages at fixation; prevent the

dyes and media from degrading and peeling, therefore preserving ancient books and paintings.
Keywords: Traditional paintings and calligraphy, mounting, color fixation materials
1. Introduction

Traditional paintings and calligraphy are characteristically Chinese folk art in terms of painting style and
unigue materials. However, many ancient books have degraded and discolored over the time, including the

occurrences of cracks, peeling and losses.

Alum gelatin solution was commonly used in mounting, color and ink fixation for traditional paintings and
calligraphy. But alum gelatin solution corrodes paper, silk and media, accelerating aging and deforming, thus
going against the goals of preservation. Given the potential risk, Japan has banned the use of alum gelatin for
ancient book restoration and used “gloiopeltisfurcata” or tujiao instead. Western countries also use ininglass,
considering its nature of low consistency and high viscosity, instead of alum gelatin for color fixation.

Sometimes plasticizer was added.

In China, alum gelatin solution is still the main use for traditional paintings and calligraphy color fixation. The
concentration of the solution and the preparation method can vary, depending on the individual mounting

artist’s experience. This is because that alum gelatin solution is used throughout the mounting process due



to its convenience and has become a usual practice. Also, alum gelatin solution has demonstrated its good

properties in the long history; it has also become a skill that has been inherited from generation to generation

among mounting artists, despite their varying styles.

The traditional mounting art has to be preserved while the discoloration has to be prevented, taking
disadvantages of alum gelatin solution into consideration. Important and urgent research need to be carried

out on this topic in order to better preserve and restore traditional paintings and calligraphy.
2. Research Content
The study consists of two parts:

First, study the chemical ratio of traditional alum gelatin solution based on traditional mounting and
restoration techniques. With the use of new skills and technology, analyze the action mechanisms of
alum gelation solution with different chemical ratios during each stage of color fixation process. Conduct
experiment to find out the most reasonable ratio which is proven to be the most effective for color fixation as

well as the least risky for damaging the paintings and calligraphy.

Second, dive into the history and find traditional and natural color fixation materials that were used by
ancient artists. Conduct experiments and tests on both old and new materials and select the most favorable
chemical combination and techniques. It is a feasible practice to combine traditional techniques of the past

with the innovation of modern technology for paper paintings and calligraphy preservation.
3. Research Process
(1) The effect of alum gelatin solution on base materials

Alum gelatin solution is made of alum, gelatin and water. This article firstly discusses how these three
components exclusively affect paintings and calligraphy materials. In the laboratory environment, conduct an
orthogonal experiment to simulate aging process, including dry-heat accelerating aging, wet-heat accelerating
aging, and UV-light accelerating aging. Experimental circles are 3 days, 15 days, and 30 days. Test standards:
@ paper and paperboard dry-heat accelerating aging: GB/T461-2008; @paper and paperboard wet-heat
accelerating aging GB/T22894-2008.

Through analysis and detection means, identify some core properties of the paintings and calligraphy base
materials such as the pH value, strength, whiteness, tear resistance, and the core properties of colorful paint

such as pH value, whiteness, and color fastness. Examine the effect of alum, gelatin and water as individual



elements. Test standards: @ paper and paperboard color measurement GB/T7975-2005; @ paper and
paperboard tensile strength test GB/T12914-2008; @ paper and paperboard tear resistance test GB/T455-
2002. According to the test results, select the samples that will determine the reasonably fixed ratios of the
three elements. In addition, determine the major factor that has the most the influence and the minor factor

in order to designate the feasible preservation quota and controller parameter.

Make samples according to the fixed ratios and apply to the object. Use non-destructive and minor-
destructive technology to detect the effect the solution has on the paintings and calligraphy base materials as
well as the colorful paint. Samples were investigated by video microscopy and scanning electrical microscopy.

After receiving the test results, conduct other related research based on actual mounting conditions.
(2) The effect of alum gelatin solution on colorful paint

This part mainly discusses how alum gelatin solution performs on colorful paint during cleaning and infill
of lacunae. Paints include: black, vermilion, golden yellow, mineral blue, flower blue, mineral green, rattan

yellow, yellowish brown, light yellow, yellow, light brown, flake white, and chalky white.

Choose Chinese rice paper as the paint base and check for the change of colors. Conduct simulation
experiment on the paper aging process, followed by the orthogonal experiment which determine the effect
that alum gelatin has on the paint during cleaning. Adapt the sample to the optimal concentration range in

correspondence with cultural relic preservation standards.

Set contact angle as performance index and conduct orthogonal experiment and simulation experiment to
find out how alum gelatin solution prevents flower blue, rattan yellow and light brown from blurring. Examine

the experiment results and adjust the optimal concentration range.

Infill of lacunae simulation Samples with different concentrations of alum gelatin solution (back)



(3) Alternatives

The modern and traditional color fixation materials were studied through worldwide literature research.
Common materials include yellow gelatin, tujiao, isinglass, and methylcellulose etc. Comparing with alum
gelatin solution, some natural polymeric materials were selected, including agar, bletilla, konjac glucomannan,

sodium alginates, and chitosan etc., considering their advantages of adhesive force and compatibility.

The collagen-konjac glucomannan-chitosan composite membranes were selected thereafter, taking into
account its synergic effect. A series of relevant property tests had to be carried out in order to filter and
define the best color fixation materials. Furthermore, applied the materials on the cultural relics (reference
subject) that were severely damaged and examine for the preliminary results on the premise that traditional

mounting techniques should be preserved and color fixation should be guaranteed.
4. Discussions and Conclusion

The alum gelatin solution was preserved and passed down the generations because of its practical
convenience. The experiment result indicates that gelatin can increase the mechanical strength of paper

while fixing color. Alum can increase cohesive forces thus enhancing stronger color fixation.

According to the preliminary research and practice, alum gelatin solution is proven to be safe, meaning
paintings and calligraphy are less vulnerable, if the concentration range is controlled properly. Therefore,
alum gelatin solution has an optimal range for each component dosage, which is gelation 5 g/L™ to 10 g/L"

and alum 1.5 g/L™ for color fixation; gelatin 10 g/L™ and alum 1.5 g/L™" for infill of lacunae.

Given the preservation condition of the paintings and calligraphy, alum gelatin solution with controlled
concentration can be applied using the techniques of spraying or brushing. The activity should be carried
out under the relative humidity of 55%-65%, once or twice. In order to enhance the permeability of alum
gelatin solution, heat (50 “C ) or add a small amount of permeation-promoters. To prevent insects and fungus

damage, add some anti-insects/fungus materials into the solution for instant use.

In conclusion, we conducted a preliminary research to find out about the optimal concentration range
of alum gelatin solution which meets the need of color fixation and infill of lacunae while minimizing the
damage to paper. This article provides guidelines in terms of chemical practices for traditional paintings and
calligraphy restoration, and set reference and evaluation criteria for future research on color fixation and infill
of lacunae materials and techniques. Post-research is in process, after putting into practice where we aim

to confirm the evaluation criteria of alum gelatin solution and alternatives, and gradually standardize its use



through scientific methods such as inspection, monitoring, and assessment etc.
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Abstract: Donghua Gate, the East Gate of the Forbidden City, was founded in 1420. It consists of over 200
pieces of ceiling, classified into two types of silk-covered and paper-covered ceiling. The ceiling has suffered
damages including cracks, warps and deficiency. In order to restore the ceiling in a scientific way, we
conducted experiments and analysis on the layers, pigments, silk, paper and adhesive by microscope, P-XRF
and FORS. After analysis, we made samples of ceiling with same materials and conduct experiments with

them to select proper materials for reattachment.

Keywords: Ceiling, damages, analysis, conservation, restoration

Introduction

Donghua Gate, the East Gate of the Forbidden City, was founded in 1420. Located in the west, it consists of
the gate tower and gate desk. The tower has a double-hipped roof top made of yellow-glazed tiles. It contains
five rooms, with one situated deep inside, and they are surrounded by corridors. The beam structures are
adorned with colored paintings with the motif of a Chinese character ‘Yi’ at the centre portion. At the outer
brims of the beams, the motifs are painted using the style of “Mo Xian Da Dian Jin” consisting of gold inks and
circular patterns. Within the corridors and in the inner brims of the beams, they are painted in the style of “Ya
Wu Mo” that uses the colors of blue, green, white, black and no gold. The ceiling components are adorned

with watercolor paintings of red lotuses.

Though in the same patterns, the ceiling painting of Donghua Gate are classified into two types according to

different painting skills and colors in two periods. One is silk-covered ceiling. Its ornamentation details, similar



to that of the bottom ceiling painting of Shenwu Gate, are the original painting of the early Qing Dynasty with

Ming court ornamentation. The other type is paper-covered ceiling, different in painting skills and colors of

the early Qing. It is apparently done later although there are no records in documentation’.
Investigation and Analysis

There are over 200 pieces of ceiling of Donghua Gate. Being exposed over a long time, it suffered three types
of damages: loss, structure deterioration and painting deterioration. Loss refers to the type of which most
painting are lost with only bare ceiling left; structure deterioration mainly includes wood crack and wood

deformation; painting deterioration includes besmirch, lifting and decay.

To conserve and restore the ceiling of Donghua Gate, we should first conduct investigation and analysis of
materials and techniques. The analysis is for two aims, to provide basis for duplicating patterns of ceiling and
for conserving the ceiling. The investigation shall cause no damages to the ceiling. If sampling is necessary, we

should follow the principle of getting the most information from the least samples.
Layers of Painting

To know the structure of painting layers, we conducted experiments of sectional microscopic analysis on silk-
covered and paper-covered ceiling samples respectively. The basic theory of sectional microscopic analysis is
to get the information of the order of drawing and painting skills from checking vertical layers by observing

the profile of the sample. Painting layers of the two types of ceiling are as follows:

visible light, 200x microscope picture UV light, 200x microscope picture Micro layers
the layer of red

pigment
the layer of pink

pigment
the layer of

bottom ash

the layer of silk

the layer of
paper

Table 1: Painting layers of silk-covered ceiling

1 Provided by Yang Hong, Palace Museum



visible light, 200x microscope picture UV light, 200x microscope picture Micro layers

the layer of blue
pigment

the layer or
bottom ash

the layer of
paper

Table 2: Painting layers of paper-covered ceiling

The silk-covered ceiling consists of the pigment layer, bottom ash layer, silk layer and paper layer from top to
bottom, pigment layer and bottom ash layer with different thickness in different parts. Paper-covered ceiling

is simpler in structure, with pigment layer, bottom ash layer and paper layer from top to bottom.
Pigment Analysis

The main painting colors of ceiling are red, green, blue and orange (see figure 1), while colors of paper-
covered ceiling are brighter than that of silk-covered. For analyzing pigment, P-XRF was first used to observe
elements of pigments. Then we used FORS to detect reflection curves. PL and Raman would be used finally to

check pigment elements for the elements that cannot be detected. Color distribution of ceiling is as follows:

Figure 1: Color distribution of silk-covered ceiling (left) & color distribution of paper-covered ceiling (right)

P-XRF can detect pigment elements, which is harmless, accurate and convenient. FORS is the device that

detects pigment based on the principle of reflectance spectrum as a sensor transmitting light. It is the ideal



technique to analyze relics, for it is harmless and can be directly operated on objects. Pigments of different

colors reflect differently to light in different wave length. Every color has its features in reflectance spectrum

of visible light, which would help the analysis of pigments.

Based on analysis by different methods, elements of pigments of the two types of ceiling are basically the

same as below:

Pigment Analysis method Result
red P-XRF. FORS Cinnabar
pink Raman Cinnabar

orange P-XRF. FORS Minium
green PL Atacamite

light green FORS. PL Atacamite
blue FORS. PL Indigo
light blue FORS Indigo

Table 3: Pigment types of ceiling

Analysis of Silk and Paper

According to the national standard of experimental method “FZ/T 01057.3-2007 Experimental Method of
Discriminating Textile Fibers — Method of Microscopic Observation” and “GB/T 4688-2002 Analysis of the
Composition of Paper, Cardboard and Pulp Fiber”, we observed the processed fiber and paper of ceiling
under a microscope and compared them with the standard. By comparison, the fiber of silk-covered ceiling
is mulberry silk, and the supporting paper is bark paper; the paper layer of paper—covered ceiling is hemp

paper. The fiber of silk-covered ceiling is plain cloth with no twists on longitude and latitude with same

spacing of 330um. The silk density is 18-20 strings per square centimeter’.

Vertical plane on longitude of the fiber on
ceiling (1050x)

Latitude of the fiber on ceiling (1050x)

2 Provided by Wang Yunli, the Palace Museum.




Horizontal plane on latitude of the fiber on

- Warp and weft of the fiber on ceiling (1050x)
ceiling (1050x)

Table 4: Fiber of silk-covered ceiling

Analysis of adhesive: By observing the back of the ceiling, we found some yellow particles like starch. After

FTIR analysis, it was proved that there were both starch and adhesive of protein’.

Figure 2: FTIR result of adhesive

Conservation Research

The conservation research continues following analysis of materials and techniques. When restoring the
ceiling, we should follow the principle of least intervention, and use original materials and techniques.
For different types of damages, different restoration methods shall be adopted accordingly. We duplicate
those lost parts of ceiling with original materials by original techniques. For structural damages and surface
damages, the steps of restoration are as follows: First, reinforce the plank the of ceiling. The plank of the

ceiling has been loosened after years, thus needs to be reinforced before other steps. Second, dust the

3 The FTIR result provided by Ma Yue, Conservation Department, the Palace Museum.



surface. As silk and paper are both fragile, we shall use a soft brush to wipe dust off instead of chemical

agents in line with the principle of least intervention. Third, reattach warped parts back to the original
position. The focal point of reattachment is to select proper materials for pasting. We make samples and
reattach them with different pasting materials, then we conduct aging experiments by changing humidity.
According to experiment results, we select some proper materials to do experiments on part of the ceiling.

After a series of experiments, paste made of rice proves to be the best material for reattachment.
Conclusion

The ceiling of Donghua Gate is of great importance. We conducted experiments and analysis on its layers,
pigment, silk, paper and adhesive by microscope, P-XRF and FORS. It proves that main pigments of ceiling
are cinnabar, minium, atacamite and indigo, and silk-covered ceiling is made of bark paper and silk, and
paper-covered ceiling is made of hemp paper. Protein and starch cementing agent are used in both the two
types of ceiling. We used original materials to make samples of the ceiling, for experiments of selecting
restoration materials. Paste turned out to be the best for restoring the ceiling, which was consistent with the

hypothesis.
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MA Dengcui WANG Jinyu

Tianyige Museum, China

Abstract: The “Bao’s Genealogy in Taidong Jianxi” from Tianyige’s historical collection was severely damaged.
It was subject to various kinds of infections, and the restoration process required simultaneous application
of different techniques, thus making this a representative restoration procedure. This paper details the
restoration process of this work, in hope of establishing it as a reference for restoration of traditional

historical collections.
Keywords: Historical collection, restoration

Tianyige is renowned for its collections of local history and written records of imperial examinations.
However, genealogy also occupies an important component in Tianyige’s collection. Through the 400-years
long history of Tianyige, there had already been 800 different types of old and new genealogy collected,
involving over 100 surnames, as well as some rare collections. Examples include Liu Zong Zhou’s “Shui Cheng
Liu Family Genealogy” (Ming edition), Wan Si Chronicles “Hao Liang Wan Family Genealogy” (Qing Qianlong
edition), Descendent of Huang Zong Xi Huang Bing Hou Chronicles “Zu Qiao Huang Family in the World” (Qing
Guang Xu edition) etc. In 1984, Mr. Bao Yu Guang, while reading Tianyige’s collection “Bao Family Genealogy
from Zhen Sea Heng River Dam”, realized that he was “Bao Qing Tian’s 29" generation descendent. The next
day, on 6 November, 1984, in “Ren Ming Daily News”, the news was published. The story of how “Boat King”
traced his roots resulted in Tianyige’s genealogy collection to be made known to the world, and triggered the

wave of interest in overseas Chinese to trace their roots in Mainland China.

Genealogy records the life history of a family. It not only records the origins of the stated family, migration
routes, but also includes information on the births and deaths, developments, marriage, culture, clan

regulations, family customs and other historical and cultural developments in a holistic manner. It contains



rich historical and cultural value, and serves as one of China’s most important literary documentation

material, forming one of the three pillars of traditional historical studies material, together with official
history and local chronicles. With the recent wave of interest in tracing roots, it has become a trend for
people to browse through genealogy. Thus, the preservation and restoration of this valuable cultural heritage

poses huge importance for the passing down and development of genealogy collections.

Tianyige’s collection of “Bao’s Genealogy in Taidong Jianxi” is a genealogy of the Bao Family from Jianxi Village
in Tiantai County. It was donated by the descendent of the Bao Family from Ninghai, and was arranged and
bound at Zhui Yuan Hall the 52" year of reign of Qianlong Emperor (1787) in the Qing Dynasty. It is made
of wood type, consists of 2 volumes, with a six-eyelet thread-bound binding, and opens up to a wide extent
with a dimension of 49.6cm by 31.7cm. At the point of acquisition, the paper quality of the whole book
was in a brittle state, and suffered from severe losses and damage. There were various infections involving
insects, mould, flocculation, water stains, creases; and they affected the flipping of pages and usage of the
book. It was in dire need of repair. Due to the fact that a large portion of the book pages were suffering from
combinative damage, where just a single page contained multiple forms of damage, the conservator was
required to apply different types of restorative techniques simultaneously. At the same time, the conservator
had to ensure that the techniques were complementary in order to attain an overall leveled condition for the

restored book. Thus, this restorative process is of immense representative value.
A. Determining the Restoration Plan

A Restoration Plan refers to a scheme of work that a conservator has prepared following an analysis of a
historical document. The main contents include an assessment and evaluation of the current conditions of

the historical document, aims of the restoration, restorative principles, techniques and material required.
1. Study and Description of Current Conditions:

The historical documents’ current condition must be recorded down through words and visual documen-
tation. Information about the historical books and documents, such as their conservation and restoration
history, vermilion seal, annotations, prefaces and postscripts must be collected. The first volume of “Bao’s
Genealogy in Taidong Jianxi” consists of 168 pages, while its second volume consists of 140 pages. It has no
cover page or second sheet, and is bound by a retaining portion of six-eyelets thread-binding. The second
volume is severelydamaged. The middle pages are relatively intact, but the edge of the front and back pages
are extensively damaged. Some pages of the book retain only their spine. The top and bottom of the pages

are very brittle with flocculation at the centre. Most of the book pages have yellow discoloration, with appar-



ent mildew and water stains. Analysis results reflect that the book pages are made of bamboo, and the ph
level at the surface of the paper is 4.6-5.3. The average thickness is about 50.4um, and the whiteness level is

14.5-23.3%.

2. Restoration Plan

” ou

Restoration of historical document is guided by the principles of “authenticity”, “reversibility” and “minimum
intervention”. The main restoration techniques include: (1) Cleaning, and at the same time reducing the
acidity of the paper; (2) Using wet or dry restoration method to mend the pages; (3) For paper that is
relatively good in quality, but with pages that has losses and damage, the method should be on restorative
repair; where the brittle, flocculating pages should be reinforced with a piece of thin backing paper following
mending of losses. All in all, there should be various types of methods applied during the restoration process
that helps to level the overall quality of the book, with the ultimate aim to restore the book back to its

original binding form with a satisfactory overall effect.

Figurel: Original condition of “Bao’s Genealogy in Taidong Jianxi”

B. Preparing Restoration Material

Restoration of historical documents usually utilizes restoration paper that is similar to the original paper
in terms of quality, fibre composition, thickness, colour, patterns and so forth. When choosing restoration
paper for matching purpose, they should be thin rather than thick, and light rather than dark. According to
the preliminary analysis results from “Bao’s Genealogy in Taidong Jianxi”, it was decided that the restoration
paper should be the bamboo paper from Zhejiang Fenghua Tangyun (paper with average thickness of 40.5
um, whiteness level of 26.4%, and surface ph level of 6.51); and thin cover paper should be used as a backing
for reinforcing (paper with average thickness of 16.6 um, whiteness level of 54.6%, surface ph level of 6.38).
There is also the consideration that the whiteness level of thin cover paper is usually high. In order to make

it similar to the original paper colour to produce a better restorative effect, tea leaves water and nominal ink



can be mixed to produce a dye for treating the paper. The thin cover paper that has been dyed will have a

whiteness level of 28.1%, and is slightly lighter than the original paper in comparison.
C. Restoration of “Bao’s Genealogy in Taidong Jianxi”
1. Disassembling Pages of the Book

Starting from a corner of a relatively complete book page, use a bamboo tool to gently open up the book
page. If necessary, a tweezer and awl can also be used to assist the process. In order to prevent the breakage
of fibres at the flocculating portions, use bamboo tools that are soft and light, and gently lift and separate
the pages diagonally according to the direction of the fibre lines. In the process of disassembling the pages,
promptly use a pencil to label the numbers in sequence at the corner on the back of the book pages, as the

book pages have been severely damaged and page numbers are missing.
2. Cleaning the Pages

First use a hairbrush and horseshoe knife to clean the dirt on the surface of the book pages, and follow
by washing with warm water. As the object is a large-size book with severe damage, it is best to prevent
excessive movement that may harm the book. Instead of washing in the sink, it was mounted and directly
rinsed. The detailed procedure is to place a blotting paper that is larger than the historical book page onto
the mounting board. Next, place and smoothen a sheet of the book page onto the blotting paper, and rinse
the book page with warm water that is around 80 “C . If encountering a decayed or damaged paper that is
relatively weak in paper strength, it is necessary to place a piece of blotting paper on the historical book page
in order to prevent the warm water from destroying the book page. After rinsing, use a towel to gently press

away the excessive water from the book page. Upon reaching 80% dryness, it will be ready to undergo repair.
3. Repairing Book Pages

Most of the pages in the two volumes suffer from combinative damage. For just a single piece of book page,
there are various types of damage on it. Thus, for the different types of damage, different techniques of
restoration are used, and restoration methods are controlled to be at a minimal level as much as possible.
Parts of the book pages suffer from severe damage, with only a remaining portion of the book spine. In order
to ensure that the restored book pages are uniform, there is first a need to create a standard template of a
certain length and width. Regardless of how much losses a book page has, the standard template orientation

should be used as the reference when repairing the pages.

Mending: For pages that are torn at the edges, use tissue overlay to conduct mending. When mending, it



is necessary to place a piece of blotting paper beneath the page. On one hand, this can protect the book
page from a second time damage due to how it may be stuck to the table as a result of the paste that has
been smeared. On the other hand, the dust and stains on the surface of the book page can be absorbed by
the blotting paper, and can aid in cleaning the book page. At the same time, the absorbing function of the
blotting paper beneath is also beneficial for the flattening process at the later stage. For pages that are torn,
it should be mended first before following with the infill of holes. If the holes are covered first, the repaired
book page may become uneven when the paste dries and shrinks. As a result, it will not be easy to align the

edges of the book.

Infill of Holes: This follows the principles of “Infilling the core before infilling the sides” and “Infilling the large
before infilling the small”. For pages that are in acceptable conditions, the infill should be conducted with
restoration paper, according to the size of the holes; and should follow the lines of the paper. The interlaying
part of the restoration paper is usually not beyond 2mm. For pages that contain large pieces of losses, after
restoring the damage, there should then be selective infill done at the damaged portions using thin cover
paper, in order to reinforce the damaged portion and balance the overall thickness. This is so as to prevent

the appearance of obvious unevenness at damaged portions after restoration is complete.

Paper Backing: For pages that have become brittle or flocculated, the paper strength is lower. The portions
that have losses or are damaged by insects are unable to undergo direct restoration, and they require
restoration with paper backing. First, with a complete restoration paper as a base, use discrete repairing
techniques for the portions with losses or insect decay. At the same time, apply the method of “diagonal
direction access” at the connective portions of the restoration paper. This is to reduce the degree of thickness
at the portions where the restoration paper and book page overlap, and to ensure that the overall book page

is maintained at a consistent level of thickness.
4. Flattening

The prompt flattening of the repaired book page can reduce the incidence of uneven shrinkage, which may
affect the outcome of restoration. This method involves spraying the half-dry page to moisten it. Place a piece
of blotting paper at the top and bottom parts respectively. Cover and apply pressure with a wooden board, so
as to increase the pressure-bearing capacity, and allow for a natural shrinkage through the flattening process.
During the process of flattening, there should be a timely replacement of the blotting paper at the bottom, in

order to facilitate the drying process.



5. Trimming

The 2 volume of books have been subjected to various types of damage and contain relatively large amount
of losses that require restoration. Such a condition restricts the restoration method. There can only be the
method of using a relatively complete piece of a book page as a standard reference template to guide the
folding and trimming of the pages in the entire book. This is so as to prevent the appearance of unevenness
at the edges of the book when compiling and binding the pages, as this could affect the levelness at the

upper and lower margins of the whole book.
6. Hammering and Pressing

Align the page, hammer flat the overlapping parts of the restored portion in order to level the page, and
stack it into a book pressing machine to be pressed flat. Hammering should only take place after the page is
completely dry. The strength applied should be light, and the point of hammering should be even, so as not

to damage the book page.
7. Rebinding

Rebind according to the order of the original eyelets. Add on a second sheet and a porcelain blue-green
cover, and follow the original eyelets to rebind threads. This is so as to retain the original appearance of the

historical document, and to achieve the restoration effect of “restoring the old as it was”.



Before Restoration After Restoration

Figure 2: Comparative pictures of before and after restoration

D. Building a Restoration Archive

The restoration archive should include the complete restoration process from start to end. Accurate recording
of the restoration work should be done, involving the restoration plan, material, techniques, process, as well
as a conclusion of reflections and recommendations following the completion of restoration. The restoration
archive should be able to reflect in holistic detail the appearance of the historical document before and after
restoration, and provide useful information for future researchers, as well as serve as a point of reference for

subsequent restoration.

The restored copy of “Bao’s Genealogy in Taidong Jianxi” has even pages, neat edges, clear wordings, no
pigment diffusion and no discoloration. At the same time, its original literary and artistic value is recovered,
and all original information has been retained. It forms as a solid foundation to encourage better protection,
research, display and usage of genealogy, for conservation of such cultural resources and for preservation of

family histories.
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Abstract: Broken folds surrounded by brittle fractures are the most common case in ancient books resto-
ration. White bark paper is usually selected as the connecting and reinforcing material. Restorers used to
select the paper with their experience. In fact, when making a choice of paper, one needs to consider the
thickness, mechanical properties, durability and other factors. Studies on paper thickness, bulk, tensile
strength, folding endurance, durability test, revealed Dan zhai paper to be suitable for repairing of the collec-

tion book “Sui book”. It was applied for the repairing of that book.
Keywords: Paper selection, performance test, repair case

The fracture and embrittleness of margins are the most common damages of ancient books. Since the Song
Dynasty, ancient books were mainly bound by strings. The side without words would be folded once in the
middle and the folded edge faces outside. In this kind of binding method, this edge would be easily worn and
fractured, and the color of upper and bottom margins would be darkened, the mechanical strength would
be weakened and even lost over time. The main reason for this is that the four sides covered slipcase can
only protect the spine and the opposite side of the book, but leave the upper and bottom part unwrapped.
Because of this exposure to the exterior environment, light, temperature and humidity, the aging process is
accelerated. In addition, other causes, like fire, biological disease, water and acidification, would also bring

about partial aging of books, resulting in the weakness of mechanical strength.

For now, there are other methods available for the restoration of paper heritage, such as solvent
consolidation, pressure coating, silk screen consolidation, vacuum coating, adhesive spray etc'. However,
pressure coating would weaken the resistance of paper, vacuum coating has a high requirement for

equipment and technique, some problems would appear after the application of silk screen consolidation?,



and the reversibility of solvent and adhesive consolidation is not desirable. With the consideration of

authenticity and reversibility, these methods are seldom used in the restoration practice. The traditional way

is still the most widely adopted one.

To cope with the problem of fracture and embrittleness of book margins, “liukou” and overlying bond are
the common method of traditional restoration. “Liukou” refers to the approach bonding the two gapped
slices with tissue paper about 1cm wide into one and back to the original state. Overlying bond refers to
the consolidating of the brittle part with tissue paper on the back to prevent fracture and facilitate reading.
The tissue paper is white, soft, thin, and hand-made with bast fibers. In China, domestic tissue paper, made
of paper mulberry, sometimes mulberry and “yanpi” (biological name wikstroemia pilesa), is now most
commonly used for restoration. The Japanese thin bast paper is most widely used internationally, such as

“dianjutiezhi”, made of paper mulberry and used for the joining of folded edge and reinforcement of pages.

The applicability of paper should be considered when it comes to the selection of paper for restoration.
The principle for selection is that the thinner and shallower the paper is, the better it suits for restoration.
However this principle is only about the aesthetic outcome of restoration. In fact, from the angle of
conservation, the strength and durability of the restored part should also be included in the consideration
for decision making. This study will focus on the thickness, mechanical property, pH value, shape stability and

durability of tissue paper for restoration.

1. Material Selection

To choose the suitable tissue paper for reinforcing book margins and serving as gap joint, the first thing of
aesthetic aspect is to consider the color, thickness and softness of paper. Thin and soft paper has the priority
for leaving unobvious trace of restoration and almost no extra thickness gained afterwards. Considering the
need for restoring the structure of pages and conserving them, tissue paper should be neutral or slightly
alkaline, and relatively resistant to external impact and folding. The durability and mechanical property
should be excellent, and pH value should be stable for the long term preservation of books. Hence, in terms
of thickness and softness, five of more than ten kinds of bast papers, with similar appearance, are picked out

for preliminary text.

The five kinds of paper are: Yingchun Miao paper No.1 from Danzhai (in short, Miao paper), mechanically
made paper of paper mulberry from Zhejiang (in short, mulberry paper), bleached thin paper of Yanpi (in
short, bleached Yanpi paper), white thin paper of Yanpi (in short, white Yanpi paper), and Shanghai tissue

paper. The samples of these papers are from various libraries using them for restoration. Miao paper is



customized by Danzhai Shigiao village handmade paper cooperative for National Library of China. This
paper is not only used in many domestic restoration organizations, but also in the Library of Congress in the
United States. Mulberry paper is a kind of bleached tissue paper, made by a private paper mill for Dongdong
Institute of Books Restoration and Preservation and the weight of which is only 7 to 8 grams per square
meter. Shanghai Museum, the Palace Museum and other institutions have ordered this paper too. Bleached
Yanpi paper and white Yanpi paper are both made by Xiaolingguohai rice paper factory in Jing county Anhui
province. They are very fine and glossy because of the characteristic of Yanpi fiber. Shanghai tissue paper
was bought in 2001 from Shanghai Huifeng Paper Guild, and is still used in Shanghai Library, Fudan University
Library and Library of East China Normal University. All these five kinds of paper are soft, about 0.02mm
thick, and leave almost no trace when attached to the pages. The other properties will be confirmed by

experiments.
2. Experimental Equipment and Method
2.1 Experimental Equipment

ZUS-4 paper thickness measuring instrument (made by small testing machine factory in Changchun),
FA1004N electronic balance (accuracy 0.001g, made by Shanghai Precision Scientific Instrument Co., Ltd,
Scale Instrument Factory), XWY-V1 fiber instrument (Hualun Paper Making Technology Company in Zhuhai),
YQ-Z-31 MIT folding resistance measuring instrument (Changjiang Paper Making Instrument Factory in
Sichuan), B-L vertical electronic tension meter (Hangzhou Zhibang Automation Co., Ltd), EXSTIK series pH200
waterproof pH meter (Shanghai Sanxin Instrument Factory), 101A-3 drying cabinet (Shanghai Experimental

Instrument Factory).
2.2 Experimental Method
(1) Bulk property

In terms of GB/T 451.3-2002 “Paper and Board — Determination of Thickness” and GB/T 451.2-2002 “Paper
and Board — Determination of Grammage”, bulk property (cm?/g) is calculated by the formula “U (bulk) = 1/D
(density) =T (thickness) / W (weight). Bulk refers to the volume of certain mass of paper and is the reciprocal
of density, indicating the tightness degree of paper. The paper with high bulk property is easy to be flattened

when applied for restoration.
(2) Paper fiber analysis

Fiber test sample is made according to the standard “material fiber analysis of paper and board”, and dyed by



Herzberg stain solution. The type of fiber can be judged by the color and pattern under a microscope.

(3) pH value

The pH value is measured in terms of standard TAPPI T529 om-88 formulated by Technical Association of the
Pulp and Paper Industry. Although not accurate enough, this method has the advantages of harmlessness and

fast speed.
(4) Mechanical strength

The environmental temperature and humidity need to be controlled in terms of “GB/T 10739-2002 Paper,
Board and Pulps- Standard Atmosphere for Conditioning and Testing” when mechanical strength is tested.

(RH=5042%, T=23+1C )

Horizontal tensile energy absorption is measured in terms of “GB/T 22898-2008 Paper and Board — Determi-
nation of Tensile Properties — Constant Rate of Elongation Method”. Tensile Energy Absorption (TEA) is also

called rupture work, indicating the dynastic strength by the work of tensile strength and extension rate.

The horizontal and vertical folding endurance is measured in terms of “GB/T 457-2002 Paper — Determina-
tion of Folding Endurance (Schopper Method)”. Vertical measurement means that force is imposed in vertical
direction and fracture occurs in horizontal direction (the horizontal direction of handmade paper refers to the
direction with higher fiber density, and the other direction is the vertical one.) Folding endurance is one of

the basic mechanical properties of paper, indicating the resistant capacity to repetitive folding.
(5) Shape stability

Increment refers to the relative change of size when the paper is merged in water of certain temperature or
air of different humidity, which is indicated by the percentage of increment related to the original size of the
sample. The increment rate is decided by the content of hemicellulose in pulp, beating degree, glue and stuff

filling.

The deformation of paper caused by soak and drying is showed in Figure 1: The increment rate is calculated
thus: S1 =(dw—dr)/drx100%. After drying, the paper will shrink to the size smaller than the original, and the
increment rate is S2= ( dr—d0)/drx100%.



e VLR
i g

[&

.
.

Figure 1 model for paper deformation

The increment rate is measured in terms of “GB/T 459-2002 Paper and Board — Determination of Dimensional
Instability”. The sample paper is cut into square of 250*250mm under the circumstance of 50%RH and 23C .
Two lines are drawn in the center of paper. One of them is parallel to the horizontal direction and the other is
parallel to the vertical direction. Both of them stop at the spot 10mm away from the margins. The sample is
placed on the plastic membrane with a large amount of distilled water sprayed on it until its suspension. The
sample is soaked in the water for 20 minutes. Extra water needs to be absorbed by absorbent paper, lines
measured and the length recorded. Then measure the length again, after freely drying the sample in the envi-

ronment of 50%RH and 23°C .
(6) Durability

The durability of paper is measured by dry heat accelerated aging treatment method under the circumstance
of 10542°C, in terms of “GB/T464-2008 Paper and board — Accelerated aging — Dry heat treatment”. 30 days

later, the sample will be taken out and tested for mechanical strength and pH value.
3. Experimental Result and Discussion

3.1 Experimental Result

(1). Basic property and fiber analysis

The basic property of paper and the result of fiber analysis can be seen in Table 1 and Figure 2:

Item Grammage (g/m’) Thickness (mm) Bulk (cm¥g) pH value
Miao paper 6.9 0.033 4.7 5.67
Mulberry paper 6.2 0.02 3.2 5.76
Bleached Yanpi paper 9.9 0.029 2.9 6.01
White Yanpi paper 115 0.033 2.9 5.68
Shanghai tissue paper 10.5 0.033 2.8 4.9

Table 1: Basic properties of 5 kinds of samples



a. Miao paper b. Mulberry paper

c. Yanpi paper d. Shanghai tissue paper

Figure 2: Photomicrograph of each kind of the fiber of paper

Results: Miao paper, Mulberry paper and Shanghai tissue paper appear to be brownish red with the dyeing
of stain solution, they have more fibers which are winding and soft, and there are obvious horizontal parallel
lines on fibrous wall. All of these results show that these papers should be only made of the bark of paper
mulberry. Many horizontal cut lines appear in Shanghai tissue paper. Yanpi paper from Anhui has a small
amount of wood pulp mixed with Yanpi. Judging from the appearance and texture of these papers, Yanpi
paper appears to be soft, fine, glossy and strong, and has a long hairy end when split. With long and thick
fibers, paper mulberry is tenacious and also has a long hairy end when split. The fiber of Yanpi is thin and
short, and easy to produce soft and fine paper with high density. And also because of high content of jelly,

Yanpi paper appears glossy on the surface.

With low grammage and high bulk property, Miao paper and mulberry paper are easy to flatten. However,

it is noteworthy that the pH values of these papers are below 6, and it is even below 5 for Shanghai tissue

paper.



From the view of mechanical properties (Table 2), some indexes are too diminutive to be measured. Miao

paper does well in the aspect of vertical tensile energy absorption. However, white Yanpi paper rates better

overall.
Item Folding endurance’ Tensile energy absorption
Horizontal Vertical Horizontal Vertical
Miao paper - 942 - 9.33
Mulberry paper - 1291 - 5.59
Bleached Yanpi paper 854 1744 3.86 5.53
White Yanpi paper 1626 1950 4.95 8.32
Shanghai tissue paper - - 1.59 2.23
*Folding endurance is measured under the tension of 1.98N. The figure is the count of double folding. “/”
represents the tension that the paper stands is too small to measure.

Table 2: Mechanical properties of 5 kinds of handmade paper

Figure 3: The percentage of expansion and shrinkage of paper (%)

3.2 Shape Stability

(1). The deformation of paper is caused by the expansion and shrinkage of the paper’s main content — fiber®.
Because the force imposed on pulp is directional when making paper, the distribution of paper fibers is
directional as well. The fibers of mechanically made paper are usually parallel to the direction that the paper
machine operates. And the distribution of fibers is not so directional in the handmade way. On the basis
of fiber distribution, the deformation anisotropy of single fiber, when contacting with water, will make the
differences more obvious between horizontal and vertical directions, for the reason that the change of size
mainly happens in the diametric direction®. Above all, for the paper with strong directional distribution of

fibers, the deformation of horizontal direction is much larger than the vertical.

(2). Apart from the expansion and shrinkage of single fiber, the (tight or loose) combination of fibers, when
the paper sheet forms, is also a key factor that influences the increment rate of paper. The denser the paper

is, the smaller the space between fibers will be, and the more severely the deformation may happen. The



increment rate of paper is related to many factors during the production, such as the raw material of fibers,

the pulp making method, pulp making degree, drying method, weight of paper, the temperature for drying
etc. The experimental results show that the shrinkage rate of white Yanpi paper and bleached Yanpi paper is
high, the vertical shrinkage rate of Shanghai tissue paper is the lowest, and both the horizontal and vertical
shrinkage rate of Miao paper is very low. Judging from the appearance of Shanghai tissue paper and Miao
paper with low increment rate, the porosity of them are rather high which is relevant to the property of the
raw material — bark of paper mulberry which is thick and long. The fibers can still preserve high intensity
with large gaps because of this property. The increment rate of Yanpi paper is high, which is also related to
the property of raw material- high content of hemicellulose, thin and short fiber and compact texture. More
studies need to be conducted on the paper with small deformation, and the research result can be applied to

improve the quality of restoration paper.

(3). Comparing the increment rate of horizontal and vertical direction, the expansion rate and shrinkage rate
of paper are not so strongly relevant to each other. When the restoration is conducted, the expansion and
shrinkage properties need to be closely followed, especially the one for shrinkage. For example, the paper
with high shrinkage rate and low expansion rate can possibly result in the phenomenon of “tight selvedge”,

and should not be selected for restoration.
3.3 Durability

Durability is not most important index for the paper for restoration, because once aged, it can be replaced
by another piece. However, aging always happens with other phenomenon, such as acidification and turning

yellow, which can be harmful to the ancient books in the severe situation.

Figure 4: The change of tensile energy absorption after dry heat aging treatment



) Tensile Preservation pH
) Preservation i change
Folding ] energy rate of tensile value
Item rate of folding ) of pH
endurance absorption energy after
endurance ) ) ) value
after aging absorption aging
Miao paper 812 98% 6.4 69% 5.08 0.59
Mulberry paper 165 71% 2.16 36% 5.26 0.5
Bleached Yanpi
565 85% 2.04 37% 4.94 1.07
paper
White Yanpi
628 85% 3.37 68% 4.81 0.87
paper
Shanghai tissue
- - 0.31 14% 4.15 0.75
paper

Table 3: The change of paper properties after 30 days of aging

Figure 5: Color change of papers after dry heat aging treatment

On tensile energy absorption, it changes rapidly in the first 10 days of aging and then gradually becomes
stable. The preservation rate of tensile energy absorption of Miao paper and white Yanpi paper is pretty high,

nearly 70%, and Shanghai tissue paper is the lowest, only 14% left.

High preservation rate of tensile energy absorption illustrates that paper kept for a long time can still retain
the flexible property and withstand the impact from outside. Paper like Shanghai tissue paper may function
well at the beginning of restoration. However, its mechanical strength will become fairly low, even be totally

lost after longtime preservation, and it can no longer serve as the consolidation for books.

On folding endurance, 30 days after dry heat aging, Miao paper performs very well without damage generally.

Mulberry paper performs worse with the preservation rate of 71%. The higher the preservation rate is, the



less possibe the fracture may happen.

Color change also illustrates that, after dry heat aging, Miao paper is the most stable one among all these five
kinds of papers. For the rest, the stability declines in the sequence as followed: white Yanpi paper, bleached
white paper, mulberry paper, Shanghai tissue paper. There is a significant deterioration of Shanghai tissue

paper after aging, which may relate to the distinct acidification (pH value declines to 4.15).

3.4 Discussion

The purpose of restoration is to recover the original structure of pages and re-enable the reading activity.
According to the requirements of restoration, the restored part should not be distinctive from the original

book for the benefit of long-term preservation of books.

Firstly, from the point of safety, the paper for restoration should be neutral or slightly alkaline. The experiment
has already proved that acidic material will accelerate the aging process of pages as the acidic content in the
paper can transfer. If the restoration paper is composed of too much acidic content, it needs to be pretreated,

for example de-acidifying in the solution of hydrated lime, and then used.

Secondly, on function, the paper for consolidation should possess high resistance to external impact, thus
protecting the structure of pages after restoration. And the paper used for rejoining the separated pages

should be highly resistant to the folding, because the page needs to be folded at the joint.

Thirdly, on durability, the restoration paper should have good durability to sustain the outcome of restoration.
For the books with thick and opaque pages, there is no need to consider the influence brought by the color
change of consolidation paper. However the paper for consolidation should possess the properties of slow

aging pace and low acidification rate.

With the above considerations and the property analysis of these five kinds of papers, the decision could be

made for the selection of restoration paper.

First of all, select the paper for consolidation. From the experimental data of tensile energy absorption, the
vertical direction of paper is stronger than the horizontal direction. Because of this, the vertical direction
should be parallel to the direction with larger impact energy to achieve better restoration outcome. The
tensile energy absorption of Shanghai tissue paper is much lower than the others, with only 14% left after
aging experiment, the durability is also rather weak and can be excluded first. Among the remaining 4 kinds
of paper, the tensile energy absorption and preservation rate after aging treatment of Miao paper are the

highest, which makes it good at consolidating the upper and bottom margins of books.



Then, select the paper for rejoining separated pages. For the reason that this kind of paper is usually folded,
the paper with high folding endurance should be selected. The vertical folding endurance is higher than the
horizontal as can be seen in the experimental data. Measuring vertically means that the force is imposed in
the vertical direction and the fracture happens horizontally. For the handmade paper, the horizontal direction
is perpendicular to the knitting pattern of paper curtain and parallel to bamboo fibre. For the mechanically
made paper, the horizontal direction is perpendicular to the distribution direction of most of the fibers.
For this reason, the horizontal direction of the restoration paper should be parallel to the book margins to
achieve a better folding endurance, instead of the other way round like traditional practice. From the figure
of horizontal folding endurance, white Yanpi paper possesses the highest capacity, however after aging
treatment, the preservation rate of which is only 85%, much lower than 98% of Miao paper and the absolute
value is lower as well. Therefore, considering the long term preservation, Miao paper is also the best choice

for rejoining separated pages.
4. Conclusion
1. The paper for restoration should be selected from three aspects which are safety, aesthetics and durability.

2. The decision for selecting paper should not be made by instinct. The thick paper does not equal having

high intensity. The decision should be based on the analysis by devices and the comparison of data.

3. The vertical direction of the paper for consolidation should be parallel to the direction in which the
force is imposed. The horizontal direction of the paper for rejoining should be parallel to the book margins.

Pretreatment is needed for the paper with low pH value.

4. The mechanical property and durability of Miao paper are both satisfactory, and its producing method is

worthy of learning.

Appendix: Restoration Case Study- Restoration of “Sui Book” in Collection under Southern Supervision
1. Overview of “Sui Book” in Collection under Southern Supervision

The object undergoing restoration is the “History of Sui Dynasty” book: it has 85 rolls, was produced during
the Ming Dynasty at Nanjing Guozijian, and was re-carved in the 10" year reign of Emperor Jiajing. There are
20 volumes in the entire book series, and the book series” dimensions are 31.5cm by 17.5cm. Volume 10

requires restoration, and there are 83 pages in total. The central portion of the book page has a thickness



of 0.063mm. Its surrounding portions suffer from aging, and show a declining level of thickness, at about

0.043mm. Following acidity tests of the book pages, the central portion was revealed to have a pH of 6.06,
and the edges at 4.25. Other than suffering from a large amount of insect decay, the surrounding edges have
also been directly exposed to the external environment. As a result, there have been more rapid aging and
signs of brittleness. Certain parts of the book pages have become extremely weak at the top and bottom
margins, with small losses and flaking, and tears at the book edges. The book page is relatively dirty. Upon

the contact with a drop of water, obvious staining appears on the book page.
2. Detailed Restoration Procedure
2.1 Material to Prepare: Choose Yingchun Miao Paper No.1, and let it undergo dyeing and de-acidification.

The book’s surrounding four edges suffers from relatively severe degree of brittleness, and has a caramel
color. During restoration, in order to prevent the occurrence of “revealing of white edges”, there is a need
to stain the piece of connective paper used for reinforcing. The valonea of plants, red tea, cape jasmine, and
the rattan yellow, ochre, flower blue are often used as staining colors for restoration paper. For the object
of restoration this time, due to the effects of aging that results in the appearance of a caramel color, the
staining color that is usually used would be that of the valonea. This is due to how the colors are similar,
stays on, and can be maintained for a long period of time. From the results of previous analysis of plant dye’s
acidity’—including that of valonea, it is necessary to use calcium hydroxide to balance the ph level to neutral
or alkaline. Using valonea that has been pounded and submerged in cold water—thus containing minimal sap
and a suitable level of calcium hydroxide (resulting in the stain solution to have a ph level of about 8), place it
into water and boil it together with the stain solution to conduct staining. The Yingchun Miao Paper No.1 has
an original ph level of 6.57, and is slightly acidic. Due to how the staining solution is alkaline, the process of

staining will balance the ph level, to obtain an ideal ph level of 7-7.5.
2.2 Single Page Restoration

The “Dry Restoration Method” is fast, but it easily causes the problem of water staining. The ph level at
the edges of the book page is low, at 4.25, and it requires de-acidifying. In addition, the water staining test
conducted before restoration revealed that the book pages are rather dirty, and this could easily cause water
staining. If using the wet restoration method, which involves spraying the book pages with neutral water
before conducting restoration, it can help in de-acidifying, removing dusts and in preventing the occurrence

of creases that may appear as a result of different amount of moisture content at different spots. The book



page is soft, and there may easily be the case where excessive reinforcing at the edges will result in a state of

unnaturalness. The book page requires repair at the tears and reinforcements to the top and bottom margins.

During the restoration of “Sui Book”, the method of cutting of restoration tissue paper into 1cm-wide pieces
was not used. Neither was the method of using the awl or fine pens to split the restoration paper into
lcm-wide pieces used. The latter method is a more progressive one than the former method. It can create
“trimmings” at the tissue paper piece, and create a natural effect at the edges during the reinforcing process.

However, it lacks flexibility.

During restoration, apply the method of “tearing while using”. Spread the tissue paper flat out on the moist
surface, absorb the excess water with absorbent paper and tear the extra paper out. This method can
provide the most way to match the part which is needed to be reinforced. To accelerate the process, before
restoration, 5 to 6 layers of absorbent papers need to be adhered together by starch solution and then cut
into strips with the width of 1 to 2cm. When rejoining the pages, one side of the restoration paper should
be located at 0.5cm away from the joining edge of one page, and the other side should be pressed on the
part that needs to be torn off from the second page. Then tear this part along the margin of the strip. The
treatment for reinforcing the upper and bottom parts of books is the same. And the outcome of this method
is similar to the approach that separating by water, which is to reinforce the margin of “trimmings”. When
tearing the paper apart, the chaotic distribution of fibers helps to compensate the change of thickness, and

make the transition gentler.
2.3 Binding of books

After the restoration of pages, the whole book needs to be restored together. Because of the adding of
restoration paper and adhesive, three margins of the book will be little higher than the center. And there is a

need for flattening. Two ways can achieve this: hammering and adding.

The uneven height can be adjusted by hammering after restoration, and the fundamental reason for this
is that the fiber can be flattened and loosened, and the space between fibers can be diminished. For the
problem that the spine is too narrow for page turning, it can be solved by the treatment for spine. Generally,
there are 3 methods: mounting method, adhesive method and splicing method. The pages of this book is
brittle, and if the adhesive method, extending the binding part of each page, is applied, the joints are need
to be flattened by hammering after restoration, which may bring secondary trauma and more workload.
With the consideration that the book needs to be flatten with the addition of mounts, mounting method,

increasing the spine height by adding mounts, is the most suitable one.



The method “single page mounting” is applied for this book. The height of mounts is the same with the

height of pages, which is the height of upper and bottoms parts after restoration. Because there is a need
for extending the binding parts, the wideness of mounts needs to be calculated beforehand. In the past, the
wideness of mounts should be two times of the sum of the wideness of book and new extensions, which
means the mounts are only folded once. And the left part is covered by extra paper strips and adhered by
paste. The shortcoming of this method is that too much paste is used and hard to operate. An improved
method is introduced in binding process, which is “multi-folding mounting method”. First, calculate the
folding times according to the thickness of book. Then, the wideness of mounts can be calculated as followed:
wideness of mounts = wideness of book — wideness of outer margins — wideness of extension*folding

times*2. Furthermore, to smooth the transition between mounts and pages, “trimmings” are removed by

steel rule.
Name Sui Book: 85 volume | Edition Nanjing Imperial College, added in Jiajing 10 Year
Amount of 20 Amountof 1 (83 pages) Size 31.5*%17.5cm
copies restored

copies

Page Center: 0.063 pH value of Center: 6.06 Degree of damage: secondary
thickness Margin: 0.043 page Margin: 4.25 Vfront cover
(mm) Vback cover Vbook mark

[llustration of the damage situation:

With a drop of water on it, stains appear.

The pages are moth-eaten. Because of the exposure to external environment, the pages age fast and
appear to be brittle. Some of the pages suffer from low mechanical intensity. The upper and bottom parts

of most pages have tiny cracks. The opposite margin to spine is fractured. The pages themselves are dirty.

Fiber
analysis
of paper
material
(dyed by
Herzberg
stain

solution)

10x objective lens

20x objective lens

Paper made of bark and grass. Grass cell showed in the picture on the right




Original
state
Restoration Procedure
Boil the stain solution for use Restore pages, reinforce the upper part of book
Restored page After folding pages, restoring pages and compaction
Spine after the application of mounting method Whole book after restoration
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IBRA, BMWERERER, =2, TERIRNREZZSHA, MR B K2, RUEHZSEBMH
RBEREN, LB EARRERERETAIEITL .

HRIEERESIIIE TARNE . AEMERE. Z2RI1E . BEXSINE. BASBASINE TS .
BREIMNRZ R ANSE, E=MNERE . AERK S, ZWNEES—RIFEEEFE
—EITM°, B BAFINE SR E, BT SUEERREME. ANE RN, XEEH S ATESE
PMEE TIERRDRIER . FRF T EESIMHAERETENEES.

T POMER. TLMMERK DI, EREERXA B MEBRMERNLIUETHMNE
R, BOERY 1om EAEBEE M M MTRITRFITEREN — M EF I, RERRIPRS; B
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BAESIEARRERRIS DB EINE—E, MIEEREIniEE, ETRHIRER. RER—FHRMmE.
pes Bk, ARRUIIRA4ENER . FTINERME. BRIENEERTEBRIREZ HE,
DR RIRE, DEBARE. BRARENN. Eir EEBEARERR, W “HALE Jik
EBO. NEBHAE, BN

R FEE RRN, EBERMEKEMMNE, WEEEEEDRIL ‘TERDR. TEDE hiEE
RN, (MNNEERNENMBE LR MR, NMRIPEEENABEL R, BTNEREEL
THRE . EEEMNTEENKLREFSREE . AARNTERENEER  HUMMIEEE. pHE. PR,
MAMERE L REREB T HENEERER.

O ¥ i

EREGHEBAMAIEMERRE, NENEL A, BEESEHE. EEMZRE.
NMEEEMRUEE, GEEEIRONAEEERDBIARIES. NAKEBHHEL. RIPH
HHAELA, RENEERIBAOITEIINFPERIED, RemmiTEMREESSHEER pH .
N BIRBER R A E R M BB BT RIm AN, FUMIEEER pH BERREM. Pit, BENEE
MZRE BB+ SRR T SN LSRR 5 FR4T.

ERNEME: BEDEES 1S MWINGEEEE, ZEEEREE. ANEXEE, 1E
R, MIERRETSITEBRENEBERHR. SEUIERH 1 SHEREBESG—ERMNIEGRT
FTERSIEEENNRE, ZHENMIBFEARZHEER[, BOEEESEBEMN., L
NEEE RN T T ERR BRESITAAER EFNERTHERENERZARE, T2
X 7-8g/ m, IBEPBRE. HEBYRSESVNMEEXRE., EEAABEREENCHIZE/NIR
ERER] &£7F, BEMEMBENE, SERNAHBFHEEX. LSREAIRELR, 1 2001 F£/F
E LBCFERSWE, DEERE. EBXFEBE. LRIDEXFERESERT, H—EHAE®
o XRMEENEEET 0.02mm £H . BIINZRERREY, WEPRHEASEREENERE
HiplraeE 2 EmIsLio Nt igE.

2. SLINER STk
2.1 SERMES

ZUS-4 Bk ERNEN (KED/NERBIL ), FA1004N 225X ($B1/BE 0.0019,
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PEEERZNEERABRFMNE ), XWY—V1 FHEN (ZR8etEmirg ) , YO-Z-
318 MIT i EUEM (PERDEmNEE ), B-L TR AN (RMEFBENUER
BIRAE)) , EXSTIK &2l pH200 Fak B pH it ( E8=1EMEET ) , 101A-3 8T8 ( &
BN )

2.2 SEWTTE

(1) REE

HRIE GB/T 4561.3-2002 ( AR ERAINETS X ) WERE, 1RiE GB/T 451.2-2002 (4%
MBFFRESHINE) WEEE, FIAATNU (MEE) =1/D (RE) =T(EE ))/W(EE ) IHEHR
SKIRBE, B8 cm/g. MKMERRE —EREBRMER, BMKZERRL, ARGEMK
INEIZE . EERNEBTEEEBMETNESZWET,

(2) BsREFHEDHT

RIE (LR IIRANALIR | AFEBCR oM ) AnVERIELKT 4T A, KA Herzberg 2@k 4%
AR ITRE, EAKTHERHE N TNER, RIBTEENCAESHI M T 4Rz,

(3) pH1E

RIBLERANSHE T AN TAPPI T529 om-88 i, NIEHKSEE pH 18, WI5E2
5, (BEEELEIME. RERIT R,

(4) HiseE

MR SKA MR E N Tt LRIMERIEE, %R (GB/T 10739-2002 4. AARFI4ERITF
AMERNAIRITE RS S ) 25K, MR RH=b0+2%, T=23+1T,

ZER (GB/T 22898-2008 4R . HLoKsBERINE . ERAMHE ) WEL KA DRIRIT
sKEEEBINMITEUE . OKAIFISKREEBIRIL (TEA ) , BRI, ZHELFTUKEE SHRERTHAT
NRFTRAIASKAOEN R E

=R (GB/T 457-2002 KT EAINE ) WEMHKENAITITE . NN ERNIFRT
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WG, WrREED. (FLMFRERNFUEERNSR, SEEENTSBUARFRONG. )
M ERMKNEAYIMIEEET —, ARERAKTEET &M,

(5) Rt

KM MERIER ST —EREAKFENFREE MERSEEN R TRIENEL, LU
RYBRBBSNIFFERR THE D RFETR. MKERRANERRETRKPFFUEERSE. TIKRE
SN . INEERE.

AKX FRENFERAUE 1 in, FORERIKERN S1=(dw—dr)/drx 100%, F&
EHRK M EE =R E/ NORYT, IWEZ S2= (dr—d0)/drx 100%.

FHh R ARELI PR EIER R ( GB/T 459-2002 KM 4Lk
Bl EBEERNRE) BEKT S0%RH, 23TEM TSR,
TREEI AL 250*250mm BIEB XN, FHskSsb o 5l E
d, : FATFHNEDFBERLES, LEMimDBIIEIIAAN%E 10mm,
"d, FEHFFMCHEESE T ERERE -, BREEXESARIEK
FialE L, BEREERFIKA, 2820 ofE, BRKERESSKS, ARincRINEREEE
FEHICE, EB0%RH 23 CEETRE, BFirtRBIoRERTRENKE.

(6) M A%

KATFRINREWETFAEL KO A, 2R ( GB/T464-2008 AR FZIEEN )
F105+2° CHFHHTTREMNER, 4 30 REREESEHTIMERE . oH BN,

3. SLWERSITIE
3.1 SERER
1 BERMEEMET i

SFEKOEARERE S ENTERINZE 1 FE 2,
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RINE = g/ m EE (mm) MEE cmd/g pH E
WEEL 6.9 0.033 4.7 56/
Eﬁlm% e 6.7 0.02 3.7 5./6
EJ_EZME 99 0.029 2.9 6.01
KEJ@E‘Z@E 1.5 0.033 29 H.68
EEa 05 0.033 2.8 49

=11 b FEEEEAR R

2 SFUERAOFEDTTR A

ERTr UERS N INGEER . DESRMERER T, S 2RA46, 4R, TN,
SFULEE PEARETN, WAMHRGE, DERMmaiRIRNS . TREREEARN BN
TN N USRS, AR, W& BooE, WEMRY), /0%
UK, MEFEEMIK, PSRRIy, HROEERK, ERFEFHENE, E5ER
ERRR, INSRMKEN . WME. AT EARNSEAERRY, MHRKEREICF.

BEEXSHINGEEROESR/N, MEERK, ZTEF. BSE202, JLMEE
oH #7E 6 £, =558, LE1RHR pH EEEE 5.

130



M 6 FREERONUMIERE (2 2) &, BRENEELNMIEEEEESER/ N, TENE. BER
LRI DKBEETULER A, BHRaMms, XUUKRBEIEENL .

L=, M fsKBEE MUY
tE[] NG T[] ]
UE=EE - 942 - 9.33
/ﬁbIWI%J =i - 291 - 559
SOREEE 854 /44 3.86 553
KEM_&@%” 1626 950 4 95 8.32
abiSTGEE 1.59 2.23
My EAE 1. 98P¢$¢j377u\53> %EEP*ﬁﬁﬁjj?_ﬁb$ij]WiﬂﬁXY$E¢k*ﬁ | TR T RE AR
RO RN, MiTEFANE

* 2. b MFIEYIMIEEE

3 KAYEIRSWETER (%)

3.2 FksEtE

(1) WRBIPERHREEEN D o AT IRNIREZENERSEM,
HSRRNTFHESMBES A, VIRERXSETES OF T T EILETnE, M3 TN
RAEZBEI, FHEIMISEMERSS. AAHES MO EENREM L, BRIEEKTENS

SMEEHKTETNIMENEREFPREN2W LR, ATEDFERITNEESEREFEED
Do £RE, XYTHRFLEDQMIEESRIIARKMES, WO ATNG.

(2) BR|RALERENNGE STEIRIN, FHRAEZIIPLIRRFIERESRE ( EETREL)
BEFMHEKMEZNEZRR., BKEERS, FHETFLR/)N, FTHEAR, HKROMIEERSSH
WS MEERAX, FERM MRHE. TTRE. TRD . HE. HTRESFEHYHEKHN
BREEEEEZIN. NLRERFKE, THEREENZAEREERGE TR, CEREH0
WhasE/)N, DERFAEMNDUERER/ N NG/ DERE. BEREOINIKE, B
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MBIFLRREER LR, X EERAEEAETMIKAFIEE X, XMERSIEEEAE T UIERAS
[RHBR TIEREFIRE. MERFIOHETRA, OEEFTFHERSES, FHEAME, MR
HENRESEE X WTHER/NEK, WMRAREESTVER/NIRE, MLNAE, FEZH
(EERMEREEI/ BT,

(3) NPEE R LERRE, MRARIREAMWERFIRERBAOEXE, ERMNEEE
MEER, EXEEMMKAIEIR. WS, 532U T, RIS/ SRR RI4TK,
HENEZIEN ‘RN, FEEA,

3.3 WAM

NTHEERRAMES, MAMAREEENER, BAZESU—ES U LILIESR, B4
SKESWE, BRHEBERK. TEMNUR, TEN, WTHRIEENDEAEDTREEMIRE

= 3. B4, 5 BRT7 105TCTHFAEH 30 RERERISIEREZ

4y TR MsKAIskEEB IR

o o | TR | ERETGRRE | FERRERE | B | pH Bk
MAWE | TR mx | swi e ok =
WEEL 812 98% 6.4 69% 5.08 0.59

A IAVE B 165 71% 216 36% 5.26 0.5

EE RIS 565 85% 2.04 37% 4.94 1.07

AR HEE 628 85% 3.3/ 68% 4.81 0.87
LBRE - - 0.31 14% 4.15 0.75

& 3 B 30 RedhskIEaEZ 1k
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B 5 FARENRIEMKNEETN

HISKIERER, MSKBEENMIAEZWHIF 10 REURR, FRETERE, UERRNABDRE
HEEZ 30 XKERITKEEBIRIREB RN S, ik /0%, LEREEE, MR 14%.

TMsKBEENUIUR BEXSIRPA KT RKTBERFNEEZINEE, Al LIEZINORT R,
M_EEREXFNEMEE SITWREITAE, BREEREE, AENMREMSSEE MR,
FEABEAERS N BT AR

MMIFEMS, FREN 30 XaE, WEEHR 1 SENLNENmEME, EXLERMKE. i
IHLEERE AT, WAERZE, MITEENREBEN 71%. ERMITEZSNRERSIMLKIHITIE
H, SIIRNERSF, BODAAZETT, MEREREIEK, BONESEIWIT.

BETNHERR, EFRENLE, UERENEETNHE/), HR 4MRARERIEE. 2
HfEREE. il /-8g MEM. LBRENINFEE. moSREENXEMRETREENNE, X
NeREEREPENRIKERX (pH BRI 4.15)

3.4 ZERIT1E

EBENENETREDHNREBEN, FHEBBIWBINER. RBRXPEENEXR, EE
Ao NZSRBEXAMABE, BT BHEIKAGRE.

F—, NZ2ER, INEEERNNFIEelSSREMtH . SLWIERT, BRI RASINRBHENL,
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MKPHREBE TR, MREERRKRMII R, BRANGH LEIMEFR, MLR20H0t
B RRE . MERINENEZAREYT, FEAEERNEMIGIE, F28MISERTRE, B
/4.

£, NIREMER, BT MERDAIREN EEREITINIHRERIRE], FerEERE
FRIPPHENROER . MATEONMKE T AR BHHZERENE, MUSEEERTH
My o

5=, NITAEER, EERRNEERFHOMANL, NWERKNENERFEENR. ITH
HREMAXNEBRIBME, THRERIMERELEHNHROENDR, ESNERFTEESTEN
BETWE. BRETHRFEIOSR.

MU EBESTE, EaX o MEnItaents, LIRS ENHEBEEBMNEEED.

B, ImEMNEL, MIERNEDTKEERIEIERE, ENdasT&ED, P,
[EIB R AEESK N B I EIZ SN DR REE A RIT5 [0, XA+ A BEE B I E &R RAVARMIN R HRIEED
M\ EFKEEE RIS ERE, LEREATKEEENRINAIESS TEM/ L4, Bl AttiRE,
EWETKEEERIUREBRMNIRER 14%, BEARR. R0 4 Mg, DESL 1 SHiokee
SERWHERS, ENREBXRERS, EaMERLIBEIETD

BX, WEEOR. ATBEOBREERNEFRSTENTS, MUSEEEMITERSH.
MKW EQEIRNERE, HYOMFTESTEG . NOWEREDEMND, WRELKEGD, X
TFIRMS, MKEOREETHHBRRLOME. FAITTTTLEEN; NIHHEMS, Mok
DABEET A DTHED ML E. AL, EEENREEURKEDAEBOFTHLE, TR
EEMITEAEMN, MAELENSH, BOKNOSHOFT. NITERQEBIEERSE,
BARENNURBELEBNES, EEEZNEMTERERN 85%, KT EEESL 1 SH
98%, HBEXELSTBERMN. MLUNEENKBEER, BORBREDEERSL 1S,

1. BREREETINEEERIEN T2 =S MAE=DESE.
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2. PEERBOIAFEERLA IR, AVEEERNRRENS. . (EERHEANLENEIN
T, BUREA .

3. EFRMNE BN, NN FATTBH=Z050, EREZRAE, NUsKED T
THOBE. & pHERITIIESERBEAEE BRI IR,

4. PERIERTOVMIEREN AE D EERYy, AL HIVESES.

EERM—ERBELRA (FH) EE

1. e EA (FEH) B

BEENZABED )\ +tHE, PHERETER, BB +E4Z. 2EBH 204, BREANA
315175 cm, EEREENAE 104, 83 M, PHANLIHEE R 0.063mm, AR E
WIEAREE T, 59 0.043mm. NPHETE®REBENE, &6 pHER 6.06, BEA 425, B
HERERERRE, NERAEEEMINRINE, U EARE, BIERRT, 35 BRI
WoRERES, HIVM/NERD, EEREER, PO, PR, BEKEFHIrE, BIBE
KR

21 &8 BEDEER 1S, IINERETRE. Rk,

ABUBERIERTE, SRS, TEEN, hTEEBOMXIMY ‘BR% B, &
SIIENERAHITREG, EMFRE. 45 67, EEeFEE. #Ba. t55RIFEER
MR, AXEENSR, HEAMEUNERE, —MRRBREETRE, BeEh. EeWRT.
FRISHER, RIBLENTSRAR, SRGBRENNEYRHEEERM, ReIEERSANET
MEFRMEESHEME . BKBEFLRIREE. PERK. EESAMNS (EReR pH EE
8ZA ), MNKAEEREREKEHTRE, WERSE 1 SIRApHEN D567, 25581, MH
FTREHNSEHFE, FENE, BYEHT 7R, EERXE pHER 7-7.5 BRI,

P2 sHEE

FINET EE F% BEZ=HKRTR, ABBILE pH ERE, H4.25, FEMER,
FHEENKELRERBHEME, B85 2KE. WEEERABENE, ERAFIHEEHIT

\\\Xr
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EESEHITEE, BN LUBRER PR X BEBE R KK D A EISARERIOE . BRI,
RS Z - ENEIAGOI EABARIER . ABBHTJHATEOMIMNE, MRESMOERE,
Af%ﬁﬁﬁﬁfﬂﬁﬁﬁ>ﬁxi%o

£ (FBH ) EEPIREURRIEMBEERERTI N 1om BRRFIX— Eﬁ BAREE
SR MKERFEEX DR 1om BIRFEMTSI, BRREBEAENL, 2—MiAL, oJll
BfRgs~42 “EiB” , FNENAENSTEERMER, ER=RIEMT,

f
)

[EENRA “OHNLE” B0, BERREFHINEEL, BRMKERESRIKK, FHE
EFEESRARE, XMESRTBEHESTZE2ME D ENER. A TMRRE , EERRK 5-6
ERKMEAFRKITRA—E, BHEA 1-2om SRS, B RPBIRE — X EF B BITES
H£30.5cm &b, Z—IOREFIERREEESIINFLBN LEMRIUE, BEERAFENLNE
HrBIRT . XTI RSN E o AN B 4RO Bt 2L, XM A S FKI T RIIR —1F, EBEA 78
FMNEEFLG N ‘EW MR, HHNFESEZNBNNS T EEREE, TR EMNRR,

2.3 Bl

FEBMEEERE, %@%K%\EW%; XS TR B O E S 7 1 ENEZ AR
NEE, FAUBMERZENEMN=ASE, PElENER, FSEERTRIEALT. 228 1
AN o

B “EE JUERBREXMEEEENR, EAREFETIRERITRFHEBN=,
FOPRERE, BRI NMERNNR, BYERERER . BAXREDREE =MDA A MEE.
L. ABBHASER, NRXA MELR RISMMEE—EBBRITE, BEOUEEERS
TEETF, SSFREBIRG, TFEEXKEBN. E5BNASBEEIERNFBMXBEEDS,
HERA WEE , BBIHEINE BT E.

ABRABEMNY, THENSENBHSE—FLHNNESE, RATEEDWN, PIUETHR
¥, OFENEFIANEE, LUIFTREENABNEEN LB REsBER 2 2, Ji2N
—XEETEE, BEEANEE D BRREESEARMAENE. XN RREFTEISHEAR
W, BIERSEBATIE, BITHEREM L TR, B ‘SXE s Tl A BB
FHEFFE/VORESEELBMEE, BRBHBMEE - BOBE + IS PMIEE %%w
2 RHBBERORE. 2/, HITTEREN, TJRSPHINELRNRE, BTITEER,
R T INREELRI TS X,
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P& =5 . /\+tht R iR RE T IEA, i TE/Z]
SARER 20 A5 (POeR) BE g TAR(83MH) [ Bmih 315%175cm
PHEE 23 0.063 PHpHE [ RIRE . 2

W% 0.043 N5 VEEV HEVEE
(mm)
BRI AR

BHFERNERRE, WEEANEEEMINAINE, RLEARR, BIERNR, SoBHX
MR ENSS, BIREER, KA B RLMMIAER NI .. BOWR ., BHASEH,
ABKE—ET B L, HIMBEKE.

LT
erzberg

=N

B REE

10 2R

20 155

2. ERRA,

FSI=PSERE ) S)

BER

[EEgEERN T
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THE PRESERVATION OF PAPER TYPE RELIC IN KOREA

- PARK Chi-sun

Central Institute for Korean Studies, Korea
(Presented by: KIM Na-hyung)

1. The types of paper relic

Main paper — backing treated paper: hanging scroll, scroll, pleated-leaf binding, folding screen:

Scroll Pleated leaf binding

Single piece documents Book

To appreciate calligraphy and painting with a firm base, all additional paper should be added as a backing.

This process is called Janghwang. Janghwang increases the durability of the paper by making it firm and
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conserving at the same time. Due to its scrolling nature, scroll and hanging scroll does not contact with outer
air as well as pleated-leaf binding and folding screen by the folding nature, thus helps conserving paintings

and calligraphies. In order to Janghwang painting and calligraphy, wheat starch paste is used as glue.

Hanging scroll Scroll Pleated-leaf Binding

Folding screen

To appreciate painting and calligraphy more, these arts had to be firm. Therefore, backing technology was
used, which is adding an extra paper at the back. Depending on the material of the main paper, thickness
and property of backing paper varies. In the Joseon Dynasty, Chinese paper (Mobyeonji) was mainly used as

backing paper especially for the royal family. However, these days Dakji is mainly used.

Backing paper should be replaced upon pigment damages to the painting to protect the art. Thus, using good

quality backing paper is another way to increase the lifetime of the paper art.



Removing backing paper

1% backing

2. Approaches to paper relic preservation

A paper relic is easy to be damaged by its surrounding environment. Therefore, preservation method
depends on how the relic will be used after the perservation process. When deciding preservation methods,

the following items should be considered:
1) Is the current condition of the relic similar to the condition when it was produced?
2) What is the projected usage of the relic after preservation?

Paper relics, whose main purpose is “using”, usually get physical damage by humans, contamination from bad
preservation environment and insects. However, Korean paper relics, which are made of Dak fiber, go through
a paper pounding process that increases the strength of the paper, which results in less physical damage and

less damage from insects due to Korea’s distinguished four seasons with dry climate.

In contrast, paper relics whose main purpose is “appreciation” were mostly changed in terms of mounting
form during the Japanese Colonial period in the early 20th century. In this case, it is crucial to decide whether

to keep the current condition or restore as the form of production time.



Currently, relics are not accessible to the public for preservation purposes but researchers actively use
microfilm and digital data. However, it is also important to exhibit and open it to the public to appreciate its
authenticity and significance. Therefore, method of preservation process should be determined depending on
how frequently it will be exhibited and what kind of people will take care of it. After the preservation process,
it is best to limit its access to the public. However, its safety should be secured in case the relic is needed to
be used as published data. In principle, a single sheet paper does not have a backing paper, but using thin

type backing paper could be considered within the limit of not damaging the nature of the relic.

3. The process of preservation

Research- humanistic, scientific research

a-1. Humanistic research

Pre-research is for examining the historical background of the relic to check the production background and
current condition. Researching the related relics produced in the same period and comparing them is a good
way to check production period, usage and see whether it has retained its original condition. The result will
influence the decision whether to keep the current form of relic or restore it to its orginal form. In addition, it

can be also used in other humanistic studies such as art history and bibliography.

a-2. Scientific research

In recording, check size, damage status of appearance of mounting (Janghwang) and save a photo. After that
the condition of the relic should be examined using scientific instruments. Based on the result, the filling

paper for missing part will be made and used for preservation process.

a-3. Research content

a-3-1. The form of Mounting (Janghwang)

a-3-2. Size, thickness, quantity, status of Gakpil, connecting status, etc.



Size Thickness examination

a-3-3. The types of damage: Contamination, worn surface, torn part, etc.

Contamination Surface worn-out Torn Connecting part fell out

a-3-4. Paper examination: thickness, density, color degree, chromaticity, acidity, the interval of screen, the

kind of fiber, etc.

Paper Thickness Color difference Acidity Paper screen interval

Fiber Microscope Pounding processed Paper mulberry Bamboo fiber

examination paper fiber
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Vertical Rough- | Horizontal Vertical
Altitude Roughness : &
I : Horizontal Roughness ness
Classification difference Roughness Average
Average Ra [um]
[um] [um] Average Ra [um]
Ra [um]
Horizontal 1 22.904 1.102
Horizontal 2 24.766 0.853
Horizontal 3 25.882 1.246
Horizontal 4 22.102 1.333
Horizontal 5 15.708 1.014
1.1096 0.8502 0.9799
Vertical 1 8.551 0.693
Vertical 2 14.441 1.045
Vertical 3 18.053 0.911
Vertical 4 20.064 0.75
Vertical 5 19.85 0.852
3D surface smoothness area pm?2
Color difference system PH
—
o .
A height )
Picture ;C)t Pre- Post- Pre- Post- X width Thickness
> process process process | process
L:82.30 L:86.42
a a:-0.23 a:11.70 5.97 6.32
b:11.25 b:-6.10
1 R 6+
L:83.07 L:85.03 9 %
b a:0.82 a:1.19 5.55 5.68 X 0.13
b:15.09 b:13.84 2 KN 3~ i
57 5 i
L:80.58 L:85.68
C a:1.15 a:0.88 4.89 6.16
b:16.40 b:14.23

3D microscope surface smoothness examination

Relic status examination (pre- and post-process comparison)




The research paper will be used as a basic data to produce filling paper to replace the missing part. The

chromaticity and acidity data is used in checking improvement of relic durability. The paper research will be

proceeded as nondestructive investigation and to check the surface status using 3D microscope.

b. Disassembling

According to the pre-research result, the disassembling method will be determined. For scroll and pleated-

leaf binding, the number of pieces and parts to be divided will be determined. For books, disassembling the

book binding part and decide whether to preserve the entire part or just few coherent pages.

Dismissing scroll Dismissing Thread binding

c. Cleaning
c-1, Dry cleaning
c-1-1, Using brush

Using a soft brush, dust the relic surface to remove external substance on the surface.

Dry cleaning with a brush

c-1-2. Using eraser powder

In case a more effective method than the brush is needed, using a soft eraser is recommended. Before



repairing, use a pencil to write order however, when it is not necessary, use eraser to remove the stain. Make

powder out of soft eraser, put it on the paper surface and rub with the soft brush. In case the paper surface is

rough or has empty spaces, using an eraser power is not recommended since it can get stuck in the fiber gap.
This is usually effective for severely contaminated smooth surface such as book covers. After using eraser

powder, be careful not to leave the powder on the relic.

Removing the pencil marks with eraser & Dry cleaning with using eraser

c-2, Wet cleaning

After dry cleaning, remove the contaminants using neutral water. There are two kinds of wet cleaning, put
the relic into a tub including clear water and spray clear water on the relic and flow the contaminants. Clear
water has over PH6.5 and does not include any metallic component such as iron harmful for the paper. The

water which is often used in preservation process should undergo a regular chemical test.

Wet cleaning, immersing relicin a tub Wet cleaning, spraying neutral water

c-2-1. If relic contains water soluble substance

Check if there is soluble substance before wet cleaning. Sometimes there would be marked by a water
based pen. In this case, decide to keep or remove the memo for checking the value of it, and select the wet
cleaning method as above. If there is water based pen memo, use a suction table. If the memo should be

kept, put the relic on the suction table and cover the water based pen memo to prevent moisture absorption



and spray neutral water on the other part to remove contaminants. If the memo should be removed, put

the relic on the suction table and leave the water based pen memo part and cover the remaining part. Spray
neutral water and remove the water based pen part forcibly first. After that, spray neutral water to take in

contaminants.

After removing the powder, spray neutral water on entire surface to remove contaminants.

Remained water based pen Use suction table

c-2-2. If there is coloring pigment

For some documents and books, coloring pigment memo can be found. It is composed of some characters
or side marks. For coloring, black, red, white and blue color were used. For black, ink stick, for red, rouge
(main component, mercury Hg), terra rosa (main component, oxidized steel), for white, white lead (main
component, lead) and for blue, indigo were used. These coloring pigment used animal glue as adhesive and
as time passed, the adhesive strength weakened. Therefore, before wet cleaning, add 1-3% of glue at these

parts in order to make coloring stable.

Side point Adding glue

c-2-3. If there is Gakpil

Gakpil is a mark used for memo on documents or books by pressing with pointed tools. Then, there will



be a concavo-convex mark on the paper, Gakpil will be checked with lights from the side. Hence, if there is

Gakpil, do not apply wet cleaning.

Check Gakpil existence on surface or not

d. Filling missing part

If the paper is damaged and has a missing part, use the most similar kind of paper to fill in. The similar kind
of paper indicates a paper produced to match with the relic in terms of fiber, thickness, the form of screen,
and opaqueness. In this case, physical strength should be weaker than the relic, so filling paper production

should be adjusted to the relic production period for the length, thickness and density of the relic.

Use wheat starch paste to combine relic and filling paper. The combining part should be minimized as much

as possible and the concentration should be minimized.

Deficit part Cut the paper Attachment Finishing filling

e. Reinforcement

A single piece type relic should be maintained for its texture without backing. However, when the paper
condition is inadequate and it is hard to conserve its form without backing, thin and long fiber is used for
the backing part. In this case, there are two types of backing, damaged part backing and entire backing.
For damaged part backing, there should not be any strength difference between the backing part and the

replacing part.
f. Finishing

The relic should appear the same as its original form after the preservation process. The book should be



bound using the original book hole. The relic will be contained in a Paulownia box or a containing box with

neutral paper. A final report including preservation process should be submitted.
4. The purpose and method of relic preservation

When preserving the relic, its original form should be maintained, good material with stability and durability
should be used and easy to remove once its purpose has been achieved. On the other hand, for the
preserving process for paper types, the ethical evaluation, experience and technique of the person in charge
should be considered as above. The wet cleaning process during the preservation, for instance, would bring
a change to the existing and original essence and nature, and to the density of the relic. Meanwhile, this
process removes the contaminants between the celluloses and promotes a new combination to enhance
durability of the paper. Only a qualified preservation expert can have a final decision on advantages and

disadvantages of each method.
When preserving paper relics, there are several rules to be followed:

- The background of the targeted relic production will be examined through humanistic and scientific

research.
- The material and production technigue should be understood.

- Preservation process of the relic should be the fundamental process but depending on its status, it should

be evaluated based on the expert’s ethical and empirical technique.

- The report should include the research result and preservation process, consulting result and the participant

list.
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APPENDIX Bt 3%

The Appendix includes 22 additional papers submitted yet not presented at the 6" UNESCO Sub-Regional

Symposium on Paper Conservation, from scholars and conservators in the field.
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CHEN Zhiwei
Ningxia Museum

S
T AV AE

Abstract: Painting art has a long history in China and people began to paint on silk a long time ago. The

texture of paper and silk is quite vulnerable and presents a high demand for the preservation efforts.

There will be varying degrees of damage caused by inappropriate use and other factors. The paintings
on paper and silk take a great proportion of the collections of every museum. Because of the vulnerable
nature, the paintings need to be mounted in time to preserve, exhibit, and prevent staining and damage.
Many famous paintings failed to be handed down due to lack of mounting, and it is a great loss of artistic
and spiritual value of Chinese culture. Therefore, paintings need to be maintained and conserved according
to their characteristics, damage condition and the technical requirements for restoration. Silk is a kind of
organism, and vulnerable to fungi, insects and light radiation, especially UV light. They can only be well
protected in a suitable environment with proper methods. The relative humidity of the chamber should be
controlled between 50% and 55%, and temperature between 16 °C and 18 °C . Paintings will suffer from
distortion, folding and fracture if they are piled together, in spite of their light weight. Even the most careful
restoration will face some damage to the paper relics. Therefore, it is better to preserve the restored paper
heritage well and minimize further damage to the paintings, thus enabling the long-term conservation and

utilization of paintings.

Keywords: painting on the paper and silk, damage phenomenon, cleaning, repair, maintenance,

environmental control, temperature and humidity control, deformation, crease, rupture.



BE  PENEREZAEEEANGDSE, EBNERMS, AMREREFEFELE LIFE T
MEPEFUZNFREMER, UTWEINEERKS, HEAZNZEMARITIN, LI
EREMNRE, TEXWEEASHNZANMENBMRNE. Fit, NEEBERRHIEIE IDAIRIR
NRE, EEREBPEIEEFHENRAER, WREBEHRTEE MR BEEIWIESIK,
ZEBREEE ERER OGRS MR, TERSIINMERAENERE . SEXABAENFRLT,
WEEGENNER, FTEEEEIFINEPIGR. FSIOENEER 60 %—55 % 28, EiREHIE
16 C—18CZANE. WEFHNPBAEZZFMTE R, RABNEENZ2RE, EHENAE—E
OFEDE, WTERRZAVNRG, B2EEZY, AR, BERSENR, BORHTEES
T BEXPIHER R, L, REFRPFESINXDNIVR, MONFBRIH LR, U
BT EEF BRI RFAANA.

Xihd - EPE,; B, 1BE, B, NERE, RESEERE,;, T, R, Mz

KEE—TEEEANENZREXIEE, BENCERXNES, BASDRNEEM
X2z—o WERPONEEHEIKMNNER, MUBHER DIRESHY, BEIHAEPANEF
ERME TEASB . THEEATEERUL, JITERS T HRALEBRINLTFSRERNZAR,
B—iglelFmiFETHE L, AEIET T MONZERFm. AHREASLRNHABER R,
MEXBELBRALE, UL, BMEBENRIFSEE, EXYHERPIIFETRNERIRR

RSN ERHEZ AN, 5 MEMIEEE, SRS EMNEMIE, &%
SHREPFT B, HTHRBIRMTE. 2R, SEIEUARITEENNMETREMUGE,
FEEANTERMMNE, MELEZERBESRAKE, HETSEEBBELEME N K. N
e, SEANTR T XA AF T HEBE R RINR, S AR, EX—<AEHE
BBEEREOFRIRMET . R AMINEEREBRMILRIESS, 55 MR TS EATF,
RAEMRIMBAEHEPEETEINET R, XMEEELUTE, RMARMNIFE AR, S NE
fessmE /SR Y BMAINE, MEEETER. MENRGE, SrlREERPESm D EE:] T
EXEENFA. UTHEXNRETTE, BABERLZRm, MHPENEZRFABEFRA
HUFAER, XMEREES2U T E LENZARMEEAD DB —IK, FABENEEB T

ﬁ%;t”e%u¢%7 KB TR, BAPBEINFRIEESHEL/INT—RELR

BEEEHFHENEC ENER.

BENZRWVEESATFENDE, TEiNIEXEINRELEF, BR7RI=m, A+ 7 —R%Z
wmAl—/NRE R, BA, WECRKUSRRNEELEESR LM, THNBRERE. WEZZSEAM

163



Da-dradar e r e raltr =l alr = r o raCtr = ra o a o raru o a xS r = ru e r o ra = ra = r ==l

BN DFENESE, HEEERNRZNS4E ., BHLNEREN, HUELMRREY
FEAHTOBASELSEEE L, 208 50 SHEWRAYEE, B52 3300F7, it
BYLUE, HIBERARIHAETTEY ., BASENERCEMINE IZHLAR, BN FRE
HE, BRASTSENEE, ARk, AEURA. (87 - #d) . S44m, WHEE, LU
HRE o RPBEREMADFIROTE, NAXE (17X ) TR EBERFM0ICHE: 4B,
mINERE, N, BF, BHEEZZ Y’ . XEEABHHENEEEE, VB (FZ) F5
BRENEIMAMRNLZAR ., MENANES, ZARFMHALE, (EOERLARNEEET
H, BEREESEENEN. BR1E, EBREEME I SEERE, RUTLURIESEN LR
HIREEETRENTANE, MSEHLNMWSEE—FIINET B, BREANIEAELE. T
WL DEEREBIENAE R . HERTTASBTAE, RBOYMNENIESE, BETILY,
BRUMS2RERTEAMMNEY, HEHOTENE, BETLEY. TURMARERER
BRI HRZ AR, AMTPALERA KR ERA”, FEETBYLE. RETEE.
EFENER S, WEHEMRNE, BEEHEME, BLUEE “UEIRRERR, BrEE—REan
197 9, JERITERINTRERES, AESESAEE, INRRRMSRES, TESAKEERE
2, AREER—RNEES®, YEETHTLLRY), BIELRY T Ee/ DE—h,
ATYRMEARECENESBERE, PEFANKEROEIALEAY, BETNETRE, &
EETLR2LEY), RATSECTETBE. REEXRRNERLEY), H LA "S-85
BN, D RuEHEEREERRITN, SEH, eXEW, RPRENETETRE. 18/L
22 IER RPN — L ERER T BTG TIEREAZIK.

REARRLZEBERNTHF T ZERLEIFNE . SLRE M. (FALRBMRIDRTE, SR
DAHELMBERMEE, SELEBOEFIREAREE, RAMBUSBERZE—RBERE, [H5]
RIS T ZEB N E . 5 AR AS F S=FE, £ 2B 2R NEEN THE 2R Fih E XE
Mt PR RSHEREFR. MERT BENBSEL—RFIKBEEEEL L, AFBBENEDE.
R, EBOEIRRZE, BLENALESINTH, NEOUIRLE, BEIELTERNLE
TR, Xk ‘DB, BEasmZMz. fEFRBNEREN—RERIEEEYT, FRE: FBXE.
Est. REER, SNSERRANZIONEERBE, BXRNHNEZEZHES, WEHHHTEE
REPELHASE. BYERNRmALDEEET —RHSLNINER FRNERXY), BBEXPH
BRE SN REeARbN , MEEFERSE2HITEES.

LI BRI BRI SE, ERER, LINEBIFAPERMIARE, ATEFES. RIPS
ABE, FNNEBRNTREHFE. BHEXR, SRNZLEBREERIL, MBNEEE, Xz
BLERENTAERFREFEERANESR, FIUXERNTRISELE, FIIEEINMEERIX) L
fEh, BENEWHXMBENES . 445, KAL. SRS EENZ. BXEHN, BIE5

164



JRESNES

REBABE—fREEZITE, BRETRENS, ASEADEELUBEERKR. Rt 815
SRS, PBEERENSR, EUREFRETE, ABEANRPIERET, BELBEILEAE
TEEREPROT RIS 5. B, TEEEABERNNRES, EREFRIEE. WEHBEM
X5l. FEEZREFHNEEE, RIEADIRNERBATIES T/F. EEEXEET T8
HELEEIMHE, FAERSERBNEREENUR, —EESRIABENREESEREBEZ T HE,
AHBETERATHAS, MEBET

B, SREBRIPN D NELGR, NREWEAEI, ZEBXTKIIFRTKBEIDER,
SEBHERR . AL, WERIEBRENHITER, KERSEDCTERA, NETRERE,
BapElY, BERESNBE T, UREBHAKY—RIE, BUREBNTE, EHEELVHRS
S BEME, AEpErTiETt, BREVAREGRNNE, BTRMIEEREITR, =
FERBLSERHE L. BEENEGLAEN, MAh—NR—/ N NRRIEN, FEERMBIRITE
it L, UETHTEER. TLL—EZ/N0, RERPTERIBXIRR. B, EEEBEDE,
PDREBEIINEFEERIF, TIFNERRSIE T RIF, XFER T BOCRDEET RIS 2R
BEWRR, EX, BTEEREEESITE 25CER, EMEEEHR 70% 26, mXMEGTE
EXYFERIFEBN. AENEERN, ERFESENRIMEERREXRBEMIZIL. —REE
BEE=MDOI: —REEHRKTHITER. BEBESRE, HERERERSS, BELEEIR,
XENEAAERBERNEETD L, HMBL THEENGE. —_2EERTE, REEHRE. A
BREMIH KRB RIEX . —REBESERAR, JUBAREBERENTEZERRE, XMEHD
LREEASZWENNTENERPE. —2EMENE, REMNEIR, XD LILEAEES
FE, XEATLUBINE/LRRE, BXEENABBEEEE, XBRENREBENS®SEE /TR,
=4, EEERRNERMENNSE, —EEMALE, RYESRERL, EZREETRETH
&, EHEITEREN, EREBAEEE, BONBLONRG, WRERIEFEANERTEWZ2TH
B FmIZARENUNR S, EETFHF2MOMAR, SHERAE THT, RATENLES
BEBEMUAL N —IN, TREBEENEEEE TE . XHERBNERNTHRAEZRTZHHE,
[TZWEZEBEMHIRIERAER R, BFHIEEIHFE —EEE RN SR04 (10
Bty W2EE) , LIERBEZH. ENBRAERSMMR: ‘Waawh Rz, vEhkhesa,
BIMLEERY, MBMEES

[EEWHIRIRBAPE YY), BERKNENESERFINS, RIPARFFEBLTEHER. 5

LY RFEN m, FENFITI —2EERKE, SENEMRIKHIRI, TKEHNFEREIK,
EETAEERER, KORAMER. KREAIOEWSET4IKE, FTHENRTSEENE

165



5. BERETWESK, ZEBEESE . ERER . SCREHMRN, TEREIMEHNRTEAEE,
REXASENFENLI, METESERNINET, TEEEEFRIRIF IR . ZERSHENEEE 50 % —
65 % 28, EREHE 16 C—18CZFNEH. WSHHNBEAZZRFRE—RE, RBRENESE
FRRE, BENA—ENFEDE, ITERI2VNIRG, S2FEEY, AR, &2
S, BXETEENTHEXMHEEER. Ll REFRPHFESIRSROINR, Bl
MNFERHE—E R, DETERYEEFERRFANA.

SE

1R (28ERNEM) , JtR, REGRERKE, 2007,

2 XK, SEERy (RIZLESL) , IR E, TUX, #ItEEmeE , 2004,
3.088: (BRRE) , =, PRI, 2005,

4. Z=ths, BEY: (£@87H5) , tn, FESREMRE, 2003, (HFEW=R) 54,
XA, SBER: (IILBEX) , RISIFRIE, FUX, #tEE LML , 2004,

166



DARJON
Tibet Autonomous Region Archive Bureau

2
HR B EREER (1)

Abstract: Tibetan historical archives refer to the documents collected during the period of the old Tibetan
local regime by 1959. The Tibetan local paper was used as the material for the overwhelming majority of

Tibetan historical archives.

Because of its color and quality, Tibetan paper is the ideal choice for patching holes. The Tibetan paper with
distinctive long fibers are strong in its quality, folding resistance, tensile strength, moisture endurance, pest

resistance and durability.

There are fifteen procedural steps to patch the holes with pulp:

1. Select the Tibetan paper similar to the documents being restored;

2. Soak the Tibetan paper in warm water for around 24 hours, because of its strong quality;
3. Beat the paper with a pulp machine repeatedly to make it flocculent;

4. Turn on the machine with the power connected, open the water valve, and fill the tank with 1 centimeter

high water to submerge the working table;
5. Put the linen paper in the water tank;

6. Lay down the paper to be restored on the linen paper and open the water valve to make these two layers



well attached to each other;
7. Put the grid in, pour water into the tank until the surface is 5 centimeters lower than the grid;

8. Pour the pulp into the tank, and the proportion of the pulp should be decided by the size of the hole and

the thickness of the paper;

9. Mix the pulp with the hand;

10. Drain the water from the tank, and then put the linen paper on the surface of the document paper;
11. Lift up two layers of linen papers together, and then put them on the felt;

12. Put paper restored in a drying machine, layer by layer. The duration of the drying process depends on

thickness of the paper, humidity and temperature;

13. Swap the last layer of linen to a piece of dry felt, then put the cover linen, original archive and felt below

altogether into a press bed;

14. Take the pile out from the press bed the next morning; remove the original archive between the lining

paper and felt;

15. After being patched and dried, cut out useless parts around the archive to perfect its shape.

HE . ED LR EEIE RS B RIS, SRR T AR R R BRSNS
o), FETHREE. 3R BERA. 72 MUZAMRAES N AE, 2REts
KENPEICE. ARERENEEERFEZNEh 2 —, BREEEEE=ALE, I5=EH
SBEERMEN DT — BEAEEESD, BASE FCRAEE =S B A B S HISE. L,
BANEERARANE , NRIEEIEE SR 2 — N IRERNER, BIRASEERIERR, Biitmiti,
FHK, BEEE, MWHT, FZRE, AFIIMEER. BERANFRFEF AR TH 1L

—. PO SEEESEA

AEhEEEFA R, RBFE, WIEH, NMENS. BRRSEEEEERTEAZEE
ENREZE, WINABEN . X X 1. B3 B, B, B [iRAYE "+
RPN, NEA BB, BREEE. AREE. AR HEREESAEHREE, EEH
NESDTHENBEERGFFEMNE, XEEERERNMRGFTAE, TENNRE, GRESMEL,



BARBER T O E, ARMNFERNE, ERMITEANEN TEUERRE, ERFHBERIIRK
RIME

PRl DSBS, A SHM AR S AR AP ERER, B OESRS mPrIR
i, ESREZEIE AT, 2000 FRld T 2RI AFEE a XEERRIED Rz~
EF. BAREENDEE DRIER B X AT HAFR

FATIEREE S (R R LN —TMEE/R, MAOTHIE~ TEELHIH, RIEARAZ
R SRR FSFONERCSZEENS (D) « (RZEI) « (AREEIL) SARSREL
EREXEEA RN, BEATCHELRREARNEANMZFIINERCETAERRR. BELEX
WRIERE, R T HRmTREREN.

BONHEEESRS/RETIVIRSENAY, BERANARELI 7 SMEdS, BZL0~
HEsE . ol 1. 2514, BRHMEAV L A hER (SHEMZIXBEER ) v . Kamid
SRR TR, E68 . MEYEE, RESENS, 8htm. ERERTE2H NEDE
THPEREEM D EFNERA N 2EEAMMIREREEEZ NN, 2. 18040, REEA, LU
FBIAR S o A Em IR BERIBSBFHNEERN, —REBEHMBICER, IINAEDRIES
3. WMEHIERIAL, FRHEEART . 4. RS, BiIfsd. 5. 75 (54) , RRELRE
MEs (FYRER) s, FHEimE. RieRE, feshe, [5H, TEERE. R, Bk
. WIEMRTBEEERENLEXHNSER, tHhB5R. a7 T AFREELUN T
BIXERS, TZ2UIRERSHVEM . BT —ROMRES. SBERNSERZoIEH TRE
e RIS,

. EERAYERRANERRIRR

ST X D EERERER AR E A KIEEIERR, HEEENRRENHIERENE Y
=17 fA, BNHENEEAMNERSNHEE, NRBBRUKEELRNTF TEESARREAR
AERETFIOARERE, BAEAREAHEN, mEEENRR TIENMUZERENSE
5, ANEEAFEEEEEZMANEENNELY. mEERXKEEIET 2008 FN LiEmiE
EIES A T HRNEN, ERANETEERE, BENRIBRRED EEERIR SRS AEE
BRERREA, EISMHASRIES XIRD BAEERSEASIIE L, FEIFI0E 7L Mee, 5817
NEL. XZEREEAXEREEIDIRAZ EBEZIMBERSZ LR 7 IXINT/F. (BRED
SEEENRREED, EASEXARBSMTRADS, AR TIEREAAENE, AEHE]

[aYay N

b T

—

K

169



B RHE— M EENIERE., RIEFEASEEERE, BTMh, HKFHK, S8, M
ENE, AZRE, A AAERTR,

MFNERIFEF e TSR

1. RS FEEANIERLRETRA R

2. AR SR, FIGRRmIRKTE 24 NEAS;
3. TR = BENEkRETEIHERRE,;

4. FHL, 1EEEIR, FTFKE, BT AKE—RPE, KUSTERIEFES; 5. EKENRA
TATLE

6. BFZEAEETRE IR L, FITBUKED, SEEWETR 1L,
7 ARG, EENKEKEBENSFEOADER;

8. ERLIFTEFRO4ER, BINKEN . EARRANE AT IZAIR I L AIRRIER (R asR A K/ D 45k
HEERE

9. BFRKEAINKEFRERRS

10, FXKIBIEERERRHM T, M ETH;

1. @Rk L4, MAEEL;

12. BeAcGREE-ERIBEAFINET, X EFRONEREXGHRKEEMNERN
RIREERE. BTARAVESHENORRE, EFEES, EELRE, ETFE-—REZXTE_+7
A+ hntEfa. EFENRELRE, BEEOBERT, EFEEAM _ T2 =+

A, WEVAEEEEE;

13 EE A, T TR RS EFRNELBEOINEN; 14 FTRNE
FINEREES, FRSEZE NS ERER LRI AT ;

170



15, BANEFEEHEZEINLEST .

B2, REABEERNBVRNE G F TIEEZNEN, iih, MEsEDE R, #
R TS A KEEEREFEEB R — AR, REFTEEMAFZHITEEEREFH
WHEITAL, BETFECERL— P —MRWEER, MEBRINEE FRR A BN IEESR
X, WERBNENEREELAT BT, NMrEX M ER. ERABEREDLEEET
F_+Z2F0E%, mEhEEEEERRXAED 2\ T U LLEENETREE, REARAM
IKEBIEERNBER TRA—XREENE U, BES 7EEEENBHEE. ME, *NE&EMSARRT
BN SEEERAERRIE, GRI) LAMIDIL. BT, RIP S EERANEEAIR, RIgESHRIR.

FICE, ENNRARDEEENEMESRE, S RIEREERAMIAIRENE
o RLAEE —PARBKIEE Y, NEXDEFEEEEBRHEEAR . NARE QX
IB1ERUD EEERHENNBFMIAARIOBRFKE, AANNNBEEARELZFRBINHE,
BRI Z YA SRS ESES, SLUFARD SR T ENFERISRRE R,

[
O

A

171



STUDY ON THE CONSERVATION OF HISTORIC PAPER
RELIC BY CYAMOPSIS TRAGONOLOBUS

INIU B3 28 St m ) AR AP 84 5L R AF 5

« EJun WU Yigian MI Zhuojun
ZHANG Jianquan CHEN Gengling

Protection and Restoration Center of Relics,
Gansu Provincial Museum
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R e R AP 16 5P s AE

Abstract: The study focuses on the purification of Cyamopsis tragonolobus. Its product is dissolved in water
with proper concentration and sprayed on the surface of paper. After testing the tensile strength, folding
endurance, glossiness and scanning electron microscopy of those samples, the result shows that the paper
treated by 0.2 wt% GG glue is able to maintain its original texture, gloss, appearance and color. Meanwhile,
compared to the untreated paper samples, the tensile strength of the treated paper samples is increased by
29.1 % and their folding endurance is increased 3.43 times. It proves that GG is effective for the protection of

historic paper relic.
Keywords: Cyamopsis tragonolobus, historic paper relic,protection
1.1. Materials

Cyamopsis tragonolobus (CT) were obtained from the market of medicinal materials. Antique paper was
provided by the Jiajiang paper mill, Sichuan Province (hand-making by the traditional method). Ultrapure
water, ethanol, acetone, chloroform, butanol and papain (analytically pure) were purchased from the

Chemical Reagent corporation.

1.2 Purification of GG
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The protein of the samples was removed based on the Sevage method, and joined papain according to the

previous reported method. The carbohydrate content of the sample was measured by the phenol sulfuric

acid procedure on the basis of previous studies.
1.3. Monosaccharide composition analysis

The monosaccharide composition was analyzed according to the previous report. 10 mg of sample was added
into 4 mL of 4 M trifuoroacetic acid acetate in a test tube. The mixture was dissolved at 120°C for 10 h under
sealed condition. Then, trifuoroacetic acid acetate was dehydrated by decompressing and distilling until the
tube was dry. Pyridine (0.5 mL) and ammonium hydrochloride (10 mg) were added into the test tube. Bath
the tube in 90 “C oil for 30 min. After cooling, 0.5 mL cold (4 “C ) acetic anhydride was added into the test
tube and incubated in the oil bath at 90 °C for another 30 min to make the acetylation reaction occurred.
The product was evaporated through decompressing and distilling to dryness. The acetate derivatives were
measured by GC-MS (Polaris Q, Thermo Fisher, USA) with a HP-5 capillary column. The temperature program
was set to increase at a growth rate of 5°C /min from 120°C to 250°C with the carrier gas of N,. The standard
monosaccharides (rhamnose, lyxose, arabinose, xylose, mannose, glucose and galactose) were determined

according to the same procedure.
1.4. Paper samples treatment

The antique paper was cut into a square shape with a 200mm side. The polysaccharide solution was uniform-
ly sprayed on the paper surface each side at a fixed distance (1 m) by lance from left to right. After drying at

room temperature, the paper surface was sprayed again from right to left.
1.5. Paper mechanical properties test

The tensile strength of the coated paper was tested according to the National Standard of China (GB/T12914-
2008, Constant speed loading method). The folding endurance of the coated paper was determined based
on the National Standard of China (GB/T457-2008, MIT paper folding tester method). The glossiness of the
coated paper was measured according to the National Standard of China (GB/8941-2013, 20°angle measure-

ments).

The morphology and the microstructure of the coated paper were observed by using a Jeol JSM5800 SEM
under high vacuum condition at an accelerating voltage of 5 kV. The sample surface was coated according to

a sputtering operation with carbon.



2. Results and discussion

2.1. Monosaccharide Composition analysis

The monosaccharide composition of GG is shown in Figure 1:
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Figure 1: GC-MS of (A) standard monosaccharide (B) GG

2.2. The effect of polysaccharide concentration on the mechanical properties of antique paper

Figure 2: The effect of GG concentration on the properties of

papers' (A) Tension stress and tensile strength (B) Folding endurance and glossiness



The concentration could affect the viscosity of samples as well as the mechanical properties of antique paper.

The effect of GG concentration on the mechanical properties of papers is shown in Figure 2.

The tensile strength is an indicator to research the mechanical properties of paper, which is calculated on the

basis of the equation: ¢ _
Lw

Where S is the tensile strength (kN/m?), F the average tension force in N, and Lw the cross section area of
paper in mm®”. The tension stress and tensile strength of the antique paper coated by GG is shown in Figure
2A. At the concentration of 0.05 wt%, the tensile strength (0.59kN/m) increased by 22.92% after coating
GG compared with the control (0.48kN/m). With the increasing of GG concentration, the tensile strength of
paper was significantly improved. The value of tension stress and tensile strength reached a maximum when
the concentration of GG was 0.20 wt%. The tensile strength was attained 0.71kN/m which was increased by
47.92% compared with the control. Sustained increase of the GG concentration caused the GG enriched on

the surface of paper and it had little effect on the tensile strength.

Folding endurance is the index of folding fatigue strength of paper. It is a basic indicator of paper mechanical
properties. The flexibility of paper was determined by the size of folding endurance. Figure 2B showed the
folding endurance of the paper coated by GG. Compared with the control (7.5 times), the folding endurance
was attained 25 times, which was increased by 230.3% after coating by GG with the concentration being 0.20

wt%. With the increase in the GG concentration, the folding endurance and softness of paper was decreased.

The main composition of paper is plant fiber including cellulose, hemicellulose and lignin, which contains a
large number of hydroxyl. The hydroxyl between the fiber was connected by hydrogen bond. GG is a typical
multi-hydroxyl polymer, which could react with the fiber of paper. A bridge was formed among the fibers
which could connect the fibers and increase the tensile strength. The fractured fiber of paper was connected
by the physical or chemical method relying on the osmosis of solvent. The overall physical strength of antique
paper was increased by this method. In addition, the surface of the fiber was coated by the polymer solution,
which could prevent the paper from the erosion of other bad factors. However, the GG was difficult to pene-

trate into the fiber due to the high molecular weight.

The glossiness is one of the sole indexes to judge the quality of paper. The reading effect changed with the

transformation of glossiness. As shown in Fig.2B, when the GG concentration was 0.20 wt%, the glossiness



was 3.0 which was approximately equal to the control (3.0). The glossiness of paper was almost equal to the
control after coating the paper by GG with a different concentration due to the GG being not able to form a
reflective resin film on the surface of paper as other polymer. The results showed that the mechanical prop-

erties of paper had a maximum value when the GG concentration was 0.20 wt%.

2.3. Effect of spraying temperature on the mechanical properties of antique paper

Figure 3: The effect of GG temperature on the properties of

papers' (A ) Tension stress and tensile strength (B ) Folding endurance and glossiness

The solubility of a solution could be affected by temperature. Thus we researched the effect of tempera-
ture on the mechanical properties of papers. The paper sample was coated by GG (0.20 wt%) with different

temperatures. The mechanical properties of paper were presented in Figure 3:

The tensile strength (0.9kN/m) was increased by 26.76% after coating by GG (0.20wt%) at 70 “C compared
with coating at 25°C (0.71kN/m). The folding endurance was 33 times which was increased by 32% compared
with coating at 25 C (25 times) (Figure 3B). The tensile strength and folding endurance of paper were
reduced slightly with the sustained creasing in the GG temperature. The fibers of paper were damaged by a
variety of harmful substances due to the high temperature. GG was natural polymer with higher molecular
weight. A more pliable structure was easily formed by the molecular chain of GG at a higher temperature

which was contributed to the interaction between the cellulose of paper and GG. The glossiness had little

augment after coating by GG at a different temperature.



2.4. Scanning electron microscopy (SEM)

Figure 4: SEM image of papers before and after coating GG (A) beforex300 (B) afterx700

(C) beforex1000 (D) afterx1000 (E) beforex4000 (F) afterx4000

The transformation of the surface morphology of the antique paper before and after coated samples was

analyzed by scanning electron microscopy. Figure 4 presents the SEM images of the paper surface before and
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after coating GG (0.20 wt%) at 70°C .

In SEM, the fiber of paper is observed clearly from Figure 4E. The fiber was tenuous and rough which was
interweaved into reticulation (Figure 4A, C). After coating by the samples, the fiber of the antique paper was
sturdier and plumper after coating the samples than it was. The fiber bundle surface was relatively flat and
smooth (Figure 4B). From Figure 4D, F, we can clearly observe that the fiber of paper was encapsulated by
GG molecule, respectively. The coating could prevent the paper from the erosion of some bad factors. The
mechanical propertie of antique paper was effectively increased after coating the samples. In addition, the

reticular formation still existed.
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A RESEARCH ON MODERN PAPER RELICS
IN HENAN MUSEUM WITH THREE
EXAMPLES
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- GAN Lan LI Ping DU Lulu
Henan Museum, Zhengzhou Museum, Henan Library
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Abstract: Among all the paper conservation issues, the preservation of modern paper heritage is still
relatively undeveloped. With the development of cultural heritage conservation in China and the increase of
the funding for conservation, the storage room for cultural heritage has been standardized and improved. The
scientific conservation and management of modern paper heritage has already been placed on the agenda.
How to achieve this goal is a question worthy of the consideration of all practitioners in the conservation
field. The paper takes three precious modern paper heritages in Henan province as an example to illustrate

the way and method.

Each of these three paper heritages has their own characteristics in pathology. One of them is seriously
fractured. Another one is stained with a large amount of mud. The other is damaged and suffers from the
molds. Accordingly, different conservation plans are formulated, utilizing both traditional and modern
technigues, and combining the research with exploration. Good results and effects have been achieved with
the application of physical methods. It serves as an excellent example for exploring the field of modern paper

heritage conservation.
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GAO Xuemiao
Tianjin Library

REFHEPIE
Abstract: This article mainly aims to research on the fibrous composition of paper. In the experiment, we use
an XWY-VI fiber test machine to check the fiber of some paper documents and new papers preserved in the
Tianjin Library. Based on the precious picture of paper fibers acquired, the fibrous composition is determined
with the reference of “Papermaking Raw Materials of China — An Atlas of Micrographs and the Characteristics
of Fibers”. Through the comparative analysis of data and some effective discrimination methods, the
characteristics of the fiber morphology of bamboo paper, bast paper and Chinese art paper are concluded
under the microscope. At the same time the comparison of column spectrum is carried out for the special

form of fibers in order to assist the restoration and research of ancient books conducted by technicians.

In general, handmade paper is made of bast fiber, bamboo fiber and grass fiber. Machine-made paper is
mainly of wood fiber. So for the fibers to be detected, from either an ancient book or newly made paper, they
need to be classified for the first time according to their raw materials. Therefore, this paper begins with the

distinction among these four kinds of fibers, bast fiber, bamboo fiber, grass fiber and wood fiber.

But this is not enough to select the appropriate restoration paper for a precious ancient book. We need
further detailed classification, and take the ancient and new papers tested in the laboratory of the Tianjin
Library in recent years as an example to explain how to distinguish several common but easily confused

fibers. For this reason, the distinction among bast fibers is introduced.



In this article, a new discovery is also mentioned. It is usually considered that the main difference between

the bast fiber and other fibers is the gel coat layer. But now this seems to be questionable, because a

structure similar to gel coat can also be found among bamboo fibers.

The different characteristics between rice straw fibers and wheat straw fibers are also distinguished. At the
end of this article, the recent data obtained in the test by the Tianjin Library are summarized. Most of the
fibers of ancient papers are bamboo fibers. Therefore we assume that the composition of the paper is related

to the edition of ancient books.

In summary, the identification of paper fibers is of certain significance. On one hand, through the above fiber
identification methods, the restoration quality of the ancient books can be improved with the fibers identified
by the abovementioned testing method. On the other hand, the fibrous composition is an important factor
of the ancient books and of necessity to the restoration technician, and also helps the identification of the
edition of ancient books. Therefore, we need further research on the paper fibrous composition to benefit

the study on ancient books.
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GUO Xiaohong
Ningxia Museum

BT

T A E

Abstract: The mounting and restoration of calligraphy and painting play an important role in the appreciation
of collections. To mount and restore the calligraphy and painting means to use the conservation technique
properly. In China, mounting, restoration and conservation technique are closely related to each other. For
this reason, properly applying modern technigue on the basis of traditional knowledge is the direction to
be explored. Only in this way, the technique of calligraphy and painting conservation and restoration can
be developed and improved continuously. As an important category in museum collections, calligraphy and
painting suffer from aging, brittleness, decay, mounting layer peeling, etc., because they are mainly made of
the fibrous texture like paper and textiles, which results in different degrees of damage, even incompleteness
and decomposition. In order to preserve these extremely valuable cultural heritages, it is necessary to
enhance the level of management and research, constantly improve the management method according to
the new situation and issue, and then take the appropriate and effective conservation. It is the only way to
preserve cultural relics in the long run, pass them down to the next generation, and maximize their social
value. The painting and calligraphy collections in museums are precious cultural properties of our country,
and the evidence of the development of science and culture. The collections and specimens in museums
preserve certain degrees of historical, scientific and artistic value. They are not only the basis for cultural
activities, but also serve as the first-hand information for the research of the social and natural sciences and

the most reliable physical examples. They are different from other forms of information for their authentic,
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substantial and vivid nature, and become important materials for research. Therefore, it is very important to

protect these calligraphies and painting collections as historical legacies.
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Abstract: In this paper, we focus on the study of the contract paper used in Shanxi Qinyuan during the Qing
Dynasty, by employing the identification of the paper’s fiber and the analysis of the paper making process.
Shanxi manual paper was famous since ancient times. The research would provide with ideas on conservation

of the paper, as well as the way to inherit Chinese traditional folk arts and crafts.

The samples obtained for the study are two pieces of contract paper from 1831. They are contracts for land
sales in the Qinyuan area during the Qing Dynasty. It is an important historical evidence of the Qing Dynasty
of Shanxi ordinary people and even the whole society within the framework of land transaction. It reflects the

living status of people at that time from the aspects of history, culture, etc.

In this article, we analyzed the paper by visual observation, including fiber identification and scanning
electron microscope analysis. The results indicated that the raw materials of these two patterns are all linen
fiber. Given the geographical location of Shanxi and the excellent soil quality, it is suitable for long linen plant
to grow and serve as the main raw material for making paper. Furthermore, the paper is not only famous for
the raw material, but also for the material selection process. Usually the broken linen, like linen rope, burlap
clothes and so on, is chosen for making paper for the reason, besides cost saving, that these linen products
are more easily beaten, which makes the fiber more flexible, better distributed, and easier to get high pulp

yield.



Through fiber measuring instrument, it is observed that some fibers fracture at the same point, while some
parts of other fibers significantly expand into the shape of a ball. These fibers may be cut and rammed in the
papermaking process. The uncoated surface of the paper makes it much easier to observe the fibers under
microscope. And, there is no other material stuffed among the fibers, which suggests that no filling process
was taken in paper making. According to the literature and field research, the fiber of Shanxi linen paper is
long, tough and not easy to break. Therefore, the handmade paper possesses good tenacity, toughness and

hygroscopicity.

In summary, Shanxi ancient handmade paper is of high-quality and can be used for a long time. It is the first
choice for practicing calligraphy, and also suitable for contract signing. It played an important role in the

public life and education in our country.

At present, Shanxi handmade paper technique is inscribed on the municipal intangible cultural heritage list,
and the papermaking workshop was restored. We also hope that we can inherit and develop this precious
technique, so as to enrich the information of paper heritage in China, and provide reference for the study of

paper relics.

Keywords: Qinyuan, contract paper, hemp paper, cultural relic, fiber, hand-made paper.
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Abstract: In history, Sichuan is one of China's important paper-making bases. The “Jiajiang Paper” is its
symbol. To protect the traditional “Jiajiang Paper” craft, under the joint efforts of the government and local
slot households, it has been qualified as National Intangible Cultural Heritage in 2006. However, it also
faces some problems and disputes, mainly concentrated in the origin and development of Jiajiang Paper, its

definition and its making procedure. In this paper, these disputes and problems will be discussed.
Keywords: Traditional Jiajiang technique, Jiajiang paper, researcht echnique
I. Stage of development

With the collection of literature data and on-site surveys, the development of Jiajiang handmade paper could

be divided into 5 stages.

1) The first stage------ from the Jin Dynasty to the Tang Dynasty

The origin and development is mainly derived from the legend or indirect records;
2) The second stage------ from the Song Dynasty to the early Ming Dynasty

During the Song Dynasty, the Sichuan woodblock printing industry was highly developed. Known as famous
publishing bases, Chengdu and Meishan had particularly great demand for paper. By inference, Jiajiang------

which was close to those cities, owned a certain number of handmade paper mill that made parchment.



3) The third stage------ from the late Ming Dynasty to the mid Qing Dynasty

The lJiajiang traditional paper-making process obtained great development by absorbing the process from
Jiangsu and Zhejiang. One type of the Jiajiang handmade paper, called "long curt