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MR. BURIN SINGTOAJ : IMITATING THE TRANSFER PRINTING TECHNIQUE: AN 
ALTERNATIVE METHOD FOR CHINESE TRANSFER PRINTED PORCELAIN THESIS ADVISOR :  
PUTSADEE RODCHAROEN, Ph.D. 

Chinese transfer printed porcelain is a common artifact in museums and 
communities. They were not properly caring and preserve. The materials used in 
previous conservation deteriorated. Most of them preserved without a retouching 
process, lacking useful information for studying, and lack of aesthetics in the exhibits. 
In some cases, retouching the porcelain to the original is essential for education. 

The researcher uses the decorative techniques of transfer printed ware as an 
alternative method to retouching into the filler material on the missing parts of 
porcelain by comparing the remaining designs with good condition porcelain. The 
designs were modified to be fit into the missing part using an open-source photo 
editing program. Then, the designs are printed on the water decal paper and stick on 
the plaster. As a result, objects get a complete pattern that looks like the transfer 
printed ware. This method can reduce conservation work time; artistic skills are 
unnecessary and help to study the complete design. This technique can also make a 
replica for the exhibition and the souvenirs in the museum. 

Ceramic conservation in the retouching process using this imitation transfer 
printing technique modify the object's appearance. Therefore, conservators need to 
consider the necessity, the stakeholders, and the purpose of conservation. The 
methodology presented by the study was an approach that easy to reproduced and 
reversed or removed. In case the conservation objectives change or when the 
materials deteriorated, there will a suitable and faster process in the future. 
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ĪňŗĴŅ:ȮŏıĞĭŋƠėŏıěŐŀĬĪňėĸŇĞŉŗĴȮŏĕƟŅĩŉĚŏĴŊŗŀȮ1.ȮĔńĬĵŅĵĬȮ0341,ȮŏĕƟŅĩŉĚœħƟěŅĔ

https://www.facebook.com/AntiqueLism/photos/pcb./4435101/503014-/44351.53.36363 
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ĔĸŋƞĴĝŅĴıĶƟŀĴİŅĪňŗĴňĔŅĶĸŀĔĸŅĵħƟŅĬĬŀĔŏĮƦĬĶŌĮĴńĚĔĶľĶŊŀĬĔĔĶŃŏĶňĵĬŒĬĶŌĮĶƞŅĚĺĚĔĸĴȮ
ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬıŇĴıƢĸŅĵŏľĸƞŅĬňŘįĸŇĨěŅĔĔĸŋƞĴŏĨŅĵƞŀĵŒĬŏĴŊŀĚěŇŗĚŏĨơŀŏěŇŘĬȮĴĦĤĸŏěňĵĚĞňȮĶĺĴĩŉĚŏĨŅ
ŒĬĴĦĤĸĔĺƞŅĚĨĚȮĮĶŃŏĪĻěňĬȮŐĸŃĽƞĚĴŅěņľĬƞŅĵĵńĚĮĶŃŏĪĻœĪĵěĬĩŉĚĽĴńĵĽŅīŅĶĦĶńģȮ&ı,Ļ,Ȯ0232-
ĮƤěěŋĭńĬ'ȮĶƞĺĴĽĴńĵĔńĭĶńĝĔŅĸıĶŃĭŅĪĽĴŏħŖěıĶŃĴĚĔŋġŏĔĸƟŅŏěƟŅŀĵŌƞľńĺĶńĝĔŅĸĪňŗȮ4 ŐĸŃĭŅĚĽƞĺĬŏĮƦĬ
ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚĪňŗįĸŇĨŏĸňĵĬŐĭĭěŅĔĮĶŃŏĪĻĠňŗĮŋƙĬĪňŗĽƞĚĴŅěņľĬƞŅĵŒĬĮĶŃŏĪĻœĪĵĝƞĺĚȮı,Ļ,Ȯ0242 

 
ĳŅıĪňŗȮ3ȮĝŅĴıĶƟŀĴİŅıŇĴıƢĸŀĔĸŅĵĶŌĮĴńĚĔĶ 

ĪňŗĴŅ:ȮŏıĞĭŋƠėŏıěĮƕƧĬőĨŏĨŇĴĭŋĠȮŏĕƟŅĩŉĚŏĴŊŗŀȮ1.ȮĔńĬĵŅĵĬȮ0341,ȮŏĕƟŅĩŉĚœħƟěŅĔ 
https://www.facebook.com/Pintotermboon4289.6395/photos/pcb.2906980562689924

/2906980402689940/ 
ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵıĭŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋőĶĮȮĮĶŅĔĢėĶńŘĚŐĶĔĪňŗŏĴŊŀĚĸŇŏĺŀĶƢıŌĸȮ

ĮĶŃŏĪĻŀńĚĔķļŒĬȮı,Ļ, 2299 (ė,Ļ,Ȯ1756) őħĵȮěŀľƢĬȮŐĞħŏĸŀĶƢ (John Sadler) ŐĸŃȮĔŅĵȮĔĶňĬȮ
&Guy Green) ěŅĔĬńŘĬȮőěŏĞňĵȮŏĺħěƢĺŌƟħȮ(Josiah Wedgwood) œħƟĬņŏĪėĬŇėĬňŘĴŅŒĝƟĔńĭŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚ
ĪňŗĶŌƟěńĔĔńĬŒĬĝŊŗŀȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚŏĺħěƢĺŌƟħȮ(Wedgwood porcelain) (Birks, 2562) 

 
ĳŅıĪňŗȮ4ȮěŅĬĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵȮŏĺħěƢĺŌƟħȮ&Wedgwood) 

ĪňŗĴŅ:Ȯhttps://www.britishmuseum.org/collection.ȮAccessed September 1.*Ȯ0.0.,Ȯ
Available from https://www.britishmuseum.org/collection/object/H_1887-0307-I-794 
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ŏĪėĬŇėĔŅĶıŇĴıƢĸŅĵŏĶŇŗĴőħĵŐĔŃĸĺħĸŅĵĸĚĭĬŐįƞĬĪŀĚŐħĚȮěŅĔĬńŘĬĪŅĽňĸĚĭĬŐĴƞıŇĴıƢȮ 
ĬņĔĶŃħŅļĸŀĔĸŅĵĺŅĚĪŅĭĸĚĭĬŐĴƞıŇĴıƢȮŒĝƟĸŌĔĔĸŇŘĚĔĸŇŘĚŒľƟĔĶŃħŅļŐĬĭĔńĭĸĺħĸŅĵĭĬŐĴƞıŇĴıƢȮ 
ŐĸƟĺĸŀĔĔĶŃħŅļĕŉŘĬĴŅįŉŗĚŒľƟĽňŐľƟĚȮĨńħĸĺħĸŅĵĨŅĴĪňŗĨƟŀĚĔŅĶŐĸƟĺĨŇħĸĚĭĬĳŅĝĬŃȮĩŌħƟĺĵŐĮĶĚĕĬŐĕŖĚ
ŒľƟĽňĩŌĔħŌħĞńĭĸĚĭĬŏĬŊŘŀħŇĬȮěŅĔĬńŘĬŒĝƟĬŘņĸƟŅĚŏŀŅĔĶŃħŅļŀŀĔȮįŉŗĚŒľƟŐľƟĚȮŐĸƟĺŏįŅĪňŗŀŋĦľĳŌĴŇȮ43.-53.Ȯ
ŀĚĻŅŏĞĸŏĞňĵĽȮŏĮƦĬŏĺĸŅȮ/.ȮĝńŗĺőĴĚȮŐĸƟĺĬņĴŅŏįŅŏėĸŊŀĭŀňĔėĶńŘĚľĬŉŗĚĪňŗŀŋĦľĳŌĴŇȮ/*.3.ȮŀĚĻŅŏĞĸŏĞňĵĽȮ
&ěŇĶŅĳĶĦƢȮŀĶńĦĵŃĬŅė, 0336Ĕ8Ȯ62' 

ĔŅĶįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŒĬĮĶŃŏĪĻĠňŗĮŋƙĬŏĶŇŗĴŒĬȮı,Ļ,Ȯ021/ȮőħĵĴňĝŊŗŀŏĶňĵĔŏĪėĬŇėĬňŘ
ĺƞŅȮŀŇĬĭńĬŏĨŃȮ(Ԋ ︣,  Inbante) ŏĮƦĬľĬŉŗĚŒĬĺŇīňĔŅĶħńŘĚŏħŇĴĪňŗŒĝƟĨĔŐĨƞĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĞŉŗĚŏľĴŊŀĬĔńĭ
ĔŅĶıŇĴıƢħƟĺĵĔĶŃħŅļĸŀĔĸŅĵȮőħĵĸĺħĸŅĵĪňŗıŇĴıƢĭĬĔĶŃħŅļĪņĴŊŀĠňŗĮŋƙĬȮľĶŊŀȮĺŅĝŇȮ&Washi paper) 
ěŃĩŌĔĸŀĔĸŅĵĸĚĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 

ŏĪėĬŇėŐĔŃŐįƞĬĪŀĚŐħĚŏĮƦĬŐĴƞıŇĴıƢĸŅĵȮ&Copper plate transfer) ľĶŊŀȮőħĭńĬȮŏĪĬĜŃȮ(
Doban Tensha) ľĴŅĵĩŉĚȮĔŅĶĨĔŐĨƞĚħƟĺĵĔĶŃħŅļĸŀĔĸŅĵěŅĔŐĴƞıŇĴıƢŐįƞĬĪŀĚŐħĚȮ ,אּ

&Ross, 0./08Ȯ6'ȮĞŉŗĚŏĮƦĬŏĪėĬŇėıŇĴıƢĳŅıħƟĺĵŐĴƞıŇĴıƢŐįƞĬĪŀĚŐħĚĸĚĭĬĔĶŃħŅļĽŅĠňŗĮŋƙĬŐĸŃ 
ĸŀĔĸŅĵĸĚĭĬıŊŘĬįŇĺŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ 

ŏĪėĬŇėĔŅĶĽĶƟŅĚĸŅĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŒĔĸƟŏėňĵĚĔńĬėŊŀȮĔŅĶıŇĴıƢĸŅĵħƟĺĵŏĪėĬŇėĸŅĵĜĸŋȮ
ľĶŊŀȮĽŏĨĬĞŇĸȮ&Stencil) ŏĮƦĬĔŅĶıŇĴıƢĸĺħĸŅĵőħĵŏĕňĵĬĸĺħĸŅĵĭĬĔĶŃħŅļȮŐĸƟĺŏěŅŃĜĸŋĸŅĵȮ
ěŅĔĬńŘĬŒĝƟĽňĪŅĸĚĭĬĸŅĵĜĸŋȮĨńĺŀĵƞŅĚĪňŗĽņėńĠĕŀĚĔŅĶıŇĴıƢĸŅĵħƟĺĵŏĪėĬŇėĽŏĨĬĞŇĸȮœħƟŐĔƞȮ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĠňŗĮŋƙĬȮŏĶňĵĔĻŇĸĮŃĔŅĶıŇĴıƢĸŅĵĮĶŃŏĳĪĬňŘĺƞŅȮėŅĨŅĔŅĴŇȮ&Katagami stencils) ĞŉŗĚŏĮƦĬ
ŏĪėĬŇėĪňŗıĭœħƟŒĬĚŅĬĵƟŀĴįƟŅȮĚŅĬœĴƟŐĸŃŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ (Tajimi 1997: 5ů6, quoted in Ross, 
2012)  
 

 
ĳŅıĪňŗȮ3ȮŏĮĶňĵĭŏĪňĵĭŏĪėĬŇėĨĔŐĨƞĚĸŅĵ 
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ĔŅĶįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŒĬĮĶŃŏĪĻěňĬȮŏĶŇŗĴĝƟŅĔĺƞŅŒĬĮĶŃŏĪĻĠňŗĮŋƙĬȮĮĶŃĴŅĦȮı,Ļ,Ȯ
0231ȮľĶŊŀĝƞĺĚȮ/.ȮĮƖŐĶĔĕŀĚĻĶŇĽĨƢĻĨĺĶĶļĪňŗȮ0.ȮŐĸŃĺŇīňĬňŘħŌŏľĴŊŀĬěŃĩŌĔŏĸŇĔœĮĔƞŀĬĽĚėĶŅĴőĸĔėĶńŘĚ
ĪňŗĽŀĚŒĬȮı,Ļ,Ȯ0260Ȯ&Nilsson, 0340' 

ĔŅĶĨĔŐĨƞĚŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚħƟĺĵĔĶŃħŅļĸŀĔĸŅĵŐĪĬĔŅĶŏĕňĵĬĸŅĵŀĵƞŅĚŀŇĽĶŃĪņŒľƟįĸŇĨ
ŏėĶŊŗŀĚĸŅĵėĶŅĴĴňĶŅėŅĩŌĔĸĚȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴĺŇīňĸŀĔıŇĴıƢĸŅĵĔŖŀŅěěŃœħƟĶńĭŐĶĚĭńĬħŅĸŒěěŅĔŏėĶŊŗŀĚ
ĸŅĵėĶŅĴěňĬĪňŗĨĔŐĨƞĚħƟĺĵěŋƞĴĽňőėĭŀĸĨƢıŇĴıƢĸŅĵĕŀĚĮĸŅĵĽĴńĵĶŅĝĺĚĻƢĝŇĚȮ&ı,Ļ,Ȯ0/65-0232'ȮŏıĶŅŃ
ĨƞŅĚĔŖĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĸħĨƟĬĪŋĬŐĸŃĶŃĵŃŏĺĸŅĔŅĶįĸŇĨȮœĴƞěņŏĮƦĬĨƟŀĚŀŅĻńĵĝƞŅĚŏĕňĵĬĪňŗĴňİƖĴŊŀľĶŊŀ
ėĺŅĴĮĶŃĦňĨĽņľĶńĭŏĕňĵĬĸĺħĸŅĵȮħŌŏľĴŊŀĬĺƞŅĺŇīňĬňŘœĴƞœħƟėĺŅĴĬŇĵĴěŅĔĸŌĔėƟŅĴŅĔĬńĔȮĶĺĴĩŉĚĺŇīň 
ĸŀĔĸŅĵĭĬŏėĸŊŀĭĪňŗŏĔŇħĕŉŘĬŒĬĶŃĵŃŏĺĸŅŏħňĵĺĔńĬȮŏıĶŅŃĸĺħĸŅĵŏľĸƞŅĬňŘĽŅĴŅĶĩĸŀĔľĸŋħœħƟĚƞŅĵŏĴŊŗŀ
ĩŌĔĕńħĸƟŅĚŐĸŃœħƟĶńĭėĺŅĴĶƟŀĬŏĮƦĬŏĺĸŅĬŅĬȮ&ĮĶŇĺĶĶĨȮīĶĶĴŅĮĶňĝŅĔĶ, 03348Ȯ35'Ȯ 

 

 
ĳŅıĪňŗȮ6ȮĝŅĴĸŅĵėĶŅĴıŇĴıƢĸŅĵȮŏĨŅŀńĬĞňȮĴĦĤĸİŌŏěňŘĵĬȮĽĴńĵĮĸŅĵĶŅĝĺĚĻƢĝŇĚ 
ĪňŗĴŅ: Uamulet.comȮŏĕƟŅĩŉĚŏĴŊŗŀ 1.ȮĔńĬĵŅĵĬȮ0341,ȮŏĕƟŅĩŉĚœħƟěŅĔ 

http://uauction4.uamulet.com/AuctionDetail.aspx?bid=384&qid=27552 
 

ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŏľĸƞŅĬňŘĽƞĺĬŒľĠƞœĴƞœħƟĶńĭĔŅĶħŌŐĸŐĸŃŀĬŋĶńĔļƢĨŅĴľĸńĔĔŅĶ 
ĪňŗŏľĴŅŃĽĴȮőħĵĪńŗĺœĮĽŅŏľĨŋĪňŗĪņŒľƟŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĽňĵľŅĵėŊŀȮĔŅĶŒĝƟĚŅĬȮĔŅĶľĵŇĭȮĵĔȮŏėĸŊŗŀĬĵƟŅĵ
ĪňŗįŇħıĸŅħ ĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňĕńŘĬĨŀĬĪňŗĨƟŀĚŒĝƟŏĺĸŅŐĸŃŀŅĻńĵĪńĔļŃĪŅĚĻŇĸĮŃőħĵŏĜıŅŃ
ŒĬĔĶĦňĪňŗĨƟŀĚŐĨƞĚŏĨŇĴĽňľĶŊŀŏĕňĵĬĸĺħĸŅĵĸĚĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 

ĔŅĶŀĬŋĶńĔļƢěņŏĮƦĬĨƟŀĚŀŅĻńĵėĺŅĴĶŌƟĪňŗľĸŅĔľĸŅĵȮœĴƞŏıňĵĚŐĨƞěńħĔŅĶĔńĭėĺŅĴŏĽňĵľŅĵĪńŗĺœĮȮ
ŐĨƞĵńĚŏĔňŗĵĺĔńĭėĺŅĴĶŌƟȮŏĝƞĬ ĔŅĶŏĔŖĭĶńĔļŅȮĔŅĶľĵŇĭĵĔŏėĸŊŗŀĬĵƟŅĵĺńĨĩŋȮŏĪėĬŇėĔŅĶěńħŐĽħĚȮŐĸŃŐįĬ
ĽņľĶńĭĽĩŅĬĔŅĶĦƢĜŋĔŏĜŇĬȮĬńĔŀĬŋĶńĔļƢĨƟŀĚĨĶĺěĽŀĭĺńĽħŋŐĸŃĺŇīňĔŅĶĪňŗŒĝƟŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪńŘĚŒĬ
ŀħňĨŐĸŃĮƤěěŋĭńĬ ŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅőħĵŒĝƟėĺŅĴŏĕƟŅŒěŐĸŃŏľŖĬėŋĦėƞŅĕŀĚĺńĽħŋĪňŗŒĝƟįĸŇĨŐĸŃĺńĽħŋ
ĪňŗŒĝƟŀĬŋĶńĔļƢ  
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ĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňĮĶŃĺńĨŇĵŅĺĬŅĬŐĸŃĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĵŊħŀŅĵŋĔŅĶŒĝƟĚŅĬľĶŊŀ
ĶńĔļŅėŋĦėƞŅĪŅĚħƟŅĬěŇĨŒěȮĝŊŗĬĝĴėĺŅĴĚŅĴĪŅĚĽŋĬĪĶňĵŃȮŐĸŃėĺŅĴŏĝŊŗŀȮĕńŘĬĨŀĬĔŅĶŀĬŋĶńĔļƢ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪŋĔĮĶŃŏĳĪěŃĴňľĸńĔĔŅĶıŊŘĬģŅĬĪňŗŏľĴŊŀĬĔńĬ őħĵȮŏĸĽĸňĵƢȮŐŀėĨńĬ (Lesley Acton) 
ŐĸŃȮıŀĸȮŐĴėŀŀĸňĵƢ (Paul McAuley) œħƟŏĽĬŀĕńŘĬĨŀĬœĺƟŒĬľĬńĚĽŊŀȮRepairing Pottery and 
Porcelain: A Practical Guide. Second Edition (Acton and Paul McAuley, 2003) ħńĚĬňŘ  

1. ĨĶĺěĽĳŅıĺńĨĩŋȮĭńĬĪŉĔĳŅıȮĪņĶŅĵĚŅĬĔŅĶĨĶĺěĽĳŅıȮŐĸŃĶŃĭŋŀńĨĸńĔļĦƢ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ(Examination and identification)  

2. ĪņėĺŅĴĽŃŀŅħȮ&Cleaning) ħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴĔńĭŏĬŊŘŀĺńĽħŋĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
3. ĬņĺńĽħŋĪňŗŒĝƟŒĬŀĬŋĶńĔļƢĔƞŀĬľĬƟŅŀŀĔȮ&Removal of previous restoration)  
4. ŏĽĶŇĴėĺŅĴŐĕŖĚŐĶĚȮ(Reinforcement and consolidation) 
5. ŏĝŊŗŀĴĨƞŀȮ(Bonding) 
6. ŒĝƟĺńĽħŋŏĨŇĴŏĨŖĴĽƞĺĬĪňŗĽŌĠľŅĵȮŏĝƞĬȮŏĨŇĴıŊŘĬĪňŗȮľĸƞŀŐĭĭȮěņĸŀĚŐĭĭȮŐĸŃĮƤƨĬȮ

(Replace of lost materials Filling Casting modelling and moulding) 
7. ŐĨƞĚŏĨŇĴĽňľĶŊŀĸĺħĸŅĵȮ&Retouching) ĞŉŗĚŏĮƦĬĕńŘĬĨŀĬĪňŗĨƟŀĚŒĝƟĪńĔļŃĪŅĚĻŇĸĮŃŐĸŃ
ĔŅĶİƗĔİĬȮŏıŊŗŀŒľƟŏĔŇħįĸĚŅĬŀĬŋĶńĔļƢĪňŗĽĴĭŌĶĦƢ 

ŒĬŀħňĨĕńŘĬĨŀĬĔŅĶŐĨƞĚŏĨŇĴĽňľĶŊŀĸĺħĸŅĵŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĔĶŃŏĭŊŘŀĚĪňŗĨĔŐĨƞĚıŇĴıƢĸŅĵħƟĺĵ
ĔĶŃħŅļĸŀĔĸŅĵȮľĶŊŀȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵĔĸŋƞĴĬňŘĴňėĺŅĴĵŅĔĴŅĔĪňŗĽŋħȮŏĬŊŗŀĚěŅĔĸĺħĸŅĵĪňŗįĸŇĨ 
ĴňŏŀĔĸńĔļĦƢěŅĔĺŇīňĪňŗŒĝƟŐĴƞıŇĴıƢŐĔŃőĸľŃŐĸƟĺıŇĴıƢĸŅĵĸĚĭĬĔĶŃħŅļĸŀĔĸŅĵȮĞŉŗĚĔŅĶŒĝƟİƖŐĮĶĚıŌƞĔńĬ
ľĶŊŀŐŀĶƢĭĶńĝœĴƞĽŅĴŅĶĩĪņŒľƟŒĔĸƟŏėňĵĚĔńĭĸŅĵŏħŇĴœħƟȮ 

ěŅĔĪňŗĔĸƞŅĺĴŅĕƟŅĚĨƟĬȮįŌƟĻŉĔļŅěŉĚĴňŐĬĺėŇħĪňŗěŃĬņŏĪėĬŇėĨĔŐĨƞĚŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵȮėŊŀȮ
ŒĝƟĔĶŃħŅļĸŀĔĸŅĵĴŅŏĮƦĬĪŅĚŏĸŊŀĔŒĬĔŅĶŐĨƞĚŏĨŇĴĸĺħĸŅĵĸĚĭĬĺńĽħŋĪňŗŒĝƟŏĨŇĴĽƞĺĬĪňŗľŅĵœĮĕŀĚ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮőħĵĻŉĔļŅŏĮĶňĵĭŏĪňĵĭĸŅĵĪňŗŏľĸŊŀŀĵŌƞĔńĭĸŅĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝŇŘĬĽĴĭŌĶĦƢŐĸŃěŅĔ
ŐľĸƞĚĕƟŀĴŌĸŀŊŗĬȮĸŅĵĪňŗœħƟěŃĮĶńĭŐĨƞĚĽňŐĸŃĕĬŅħŒľƟŒĔĸƟŏėňĵĚĔńĭĽƞĺĬĪňŗľŅĵœĮĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅőħĵ
ŒĝƟőĮĶŐĔĶĴŐĨƞĚĳŅıȮěŅĔĬńŘĬĪħĸŀĚŏĪėĬŇėĸŀĔĸŅĵħƟĺĵĸŅĵĪňŗıŇĴıƢĸĚĭĬĔĶŃħŅļĶŌĮĸŀĔĬŘņȮŏıŊŗŀľŅ
ĺŇīňĔŅĶŐĸŃĺńĽħŋĪňŗŏľĴŅŃĽĴŐĸŃœĴƞŏĔŇħįĸĔĶŃĪĭĨƞŀĺńĽħŋŏħŇĴŒĬĶŃĵŃĵŅĺ 

ĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗıĭŒĬĮĶŃŏĪĻœĪĵĪńŘĚŒĬĚŅĬőĭĶŅĦėħňȮıŇıŇīĳńĦĤƢŐĸŃĺńĨĩŋ
ĽŃĽĴĕŀĚŏŀĔĝĬȮĴňĺńĨĩŋĮĶŃĽĚėƢŐĨĔĨƞŅĚĔńĬȮĔĶĶĴĺŇīňŐĸŃĺńĽħŋĪňŗŒĝƟĔŖľĸŅĔľĸŅĵĞŉŗĚĺńĽħŋŀŅě
ŏĽŊŗŀĴĽĳŅıŐĸŃĽƞĚįĸĔĶŃĪĭĨƞŀĺńĨĩŋȮŏĴŊŗŀĬńĔŀĬŋĶńĔļƢĨƟŀĚŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěŉĚėĺĶŏĸŊŀĔŒĝƟĺŇīňĔŅĶ
ŀĬŋĶńĔļƢŐĸŃĺńĽħŋĪňŗĴňĔŅĶıńĥĬŅŐĸŃĮĶńĭŏĮĸňŗĵĬĨŅĴĵŋėĽĴńĵȮĞŉŗĚěŃĝƞĺĵĸħĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃĝƞĺĵĵŊħ
ŀŅĵŋĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒľƟĵŅĺĬŅĬĪňŗĽŋħȮŏıŊŗŀĽŊĭĽŅĬėŋĦėƞŅĪŅĚĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃĺńĥĬīĶĶĴĨƞŀœĮȮ
ŀňĔĪńŘĚĨƟŀĚŏĮƦĬĪŅĚŏĸŊŀĔĪňŗěŃœĴƞĕńħŐĵƟĚĨƞŀľĸńĔĔŅĶŀĬŋĶńĔļƢȮěĶŇĵīĶĶĴŐĸŃĽŋĬĪĶňĵĻŅĽĨĶƢȮ 
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0,ȮĺńĨĩŋĮĶŃĽĚėƢŒĬĔŅĶĻŉĔļŅȮ 
0,/ȮŏıŊŗŀĻŉĔļŅėĺŅĴŏĮƦĬĴŅŐĸŃĮƤĠľŅĕŀĚĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗıĭŒĬĮĶŃŏĪĻœĪĵ 
0,0ȮŏıŊŗŀŏĽĬŀŐĬĺĪŅĚŏĸŊŀĔĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵħƟĺĵĺŇīňŏĸňĵĬŐĭĭĔŅĶıŇĴıƢĸŅĵ 

 

1,ȮĕŀĭŏĕĨĕŀĚĔŅĶĻŉĔļŅȮ 
ĔŅĶĻŉĔļŅėĶńŘĚĬňŘĴŋƞĚŏĬƟĬĻŉĔļŅĨńĺŀĵƞŅĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěňĬĮĶŃŏĳĪŏĬŊŘŀĔĶŃŏĭŊŘŀĚĪňŗĨĔŐĨƞĚıŇĴıƢ

ĸŅĵħƟĺĵĔĶŃħŅļĸŀĔĸŅĵȮĪňŗœħƟĶńĭĔŅĶĕŋħėƟĬĪŅĚőĭĶŅĦėħňŒĬıŊŘĬĪňŗĔĶŃĪĶĺĚıŅĦŇĝĵƢŏħŇĴȮŐĸŃŏĔŖĭ
ĶńĔļŅœĺƟĪňŗľƟŀĚėĸńĚőĭĶŅĦĺńĨĩŋŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶȮĽĩŅĭńĬıŇıŇīĳńĦĤƢĔŅĶŏĶňĵĬĶŌƟŐľƞĚĝŅĨŇȮőħĵĻŉĔļŅ
ĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅ ŐľĸƞĚĪňŗĴŅĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĻŉĔļŅĔŅĶįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵħƟĺĵ
ĔĶŃħŅļĸŀĔĸŅĵȮĻŉĔļŅĔĶŃĭĺĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĪħĸŀĚĺńĽħŋŐĸŃĺŇīňĪňŗĪħŐĪĬĔŅĶŏĕňĵĬ
ĨĔŐĨƞĚĸĺħĸŅĵ  
 

2,ȮĕńŘĬĨŀĬĕŀĚĔŅĶĻŉĔļŅȮ 
2,/ȮĻŉĔļŅĕƟŀĴŌĸŏŀĔĽŅĶĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ 
2,0ȮĻŉĔļŅĨńĺŀĵƞŅĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗěŃŀĬŋĶńĔļƢ 
2,1ȮĻŉĔļŅĺńĽħŋĪňŗěŃĬņĴŅŒĝƟŒĬĔŅĶŀĬŋĶńĔļƢȮ 
2,2ȮŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅħƟĺĵĔĶĶĴĺŇīňŐĸŃĺńĽħŋĪŅĚŏĸŊŀĔ 
2,3ȮěńħĔŅĶĕƟŀĴŌĸŐĸŃŏĕƟŅĽŌƞĔĶŃĭĺĬĔŅĶĺŇěńĵȮĺŇŏėĶŅŃľƢȮĽĶŋĮįĸ 
2,4ȮĬņŏĽĬŀįĸĔŅĶĺŇěńĵŏĮƦĬĶŌĮŏĸƞĴĺŇĪĵŅĬŇıĬīƢ  

 

3,ȮĬŇĵŅĴĻńıĪƢŏĜıŅŃ 
3,/ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĨĶĚĔńĭėņĺƞŅȮŏĞĶŅĴŇĔĽƢȮ&Ceramics' ľĴŅĵĩŉĚȮĽŇŗĚĕŀĚľĶŊŀĺńĨĩŋĪŋĔĝĬŇħĪňŗĪņ
ħƟĺĵħŇĬŏľĬňĵĺŐĸŃĽƞĺĬįĽĴŀŊŗĬȮŏĝƞĬȮĪĶŅĵȮŐĔĸĭȮĴŅĕŉŘĬĶŌĮŒľƟœħƟĶŌĮĪĶĚĨŅĴĨƟŀĚĔŅĶȮľĸńĚěŅĔĬńŘĬ
ĬņĴŅŏįŅŏıŊŗŀŒľƟŏĔŇħėĺŅĴĪĬĪŅĬĨƞŀĽĳŅĺŃŐĺħĸƟŀĴȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅįĸŇĨĕŉŘĬŏıŊŗŀĨŀĭĽĬŀĚ 
ĨƞŀėĺŅĴĨƟŀĚĔŅĶĪŅĚĔŅĵĳŅıŐĸŃěŇĨŒěĕŀĚĴĬŋļĵƢȮ&īĬĽŇĪīŇśȮěńĬĪŃĶň, 033/8Ȯ/' 
3,0ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀĔĶŃŏĭŊŘŀĚȮľĶŊŀȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚ &Porcelain) ėŊŀȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏįŅŒĬ
ŀŋĦľĳŌĴŇĽŌĚĮĶŃĴŅĦȮ1,300-1*450ȮŀĚĻŅŏĞĸŏĞňĵĽȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝĬŇħĬňŘĴňŏĬŊŘŀħŇĬĽňĕŅĺŏıĶŅŃĴň
ĽƞĺĬįĽĴĕŀĚħŇĬĕŅĺľĶŊŀŏĔŅĸŇĬȮŏĬŊŘŀħŇĬĸŃŏŀňĵħĽŅĴŅĶĩĕŉŘĬĶŌĮĳŅĝĬŃœħƟĭŅĚȮŏĴŊŗŀŏėŅŃħŌěŃĴňŏĽňĵĚħńĚ
ĔńĚĺŅĬȮœĴƞħŌħĞŉĴĬŘņȮĪňŗĶŌƟěńĔĔńĬħňœħƟŐĔƞȮŏėĶŊŗŀĚĸŅĵėĶŅĴěňĬȮ 
3,1ȮŏĪėĬŇėĔŅĶıŇĴıƢĸŅĵħƟĺĵĔĶŃħŅļĸŀĔĸŅĵȮ&Transfer printing'ȮľĶŊŀıŇĴıƢĸŅĵŏĮƦĬĔŅĶıŇĴıƢ
ĸĺħĸŅĵĨĔŐĨƞĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅőħĵŒĝƟŐĴƞıŇĴıƢőĸľŃıŇĴıƢĸŅĵĸĚĭĬĔĶŃħŅļȮŐĸƟĺěŉĚĬņĔĶŃħŅļĪňŗĴň
ĸŅĵŀĵŌƞĴŅĨŇħĔńĭĳŅĝĬŃȮ 
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3,2ȮĔĶŃħŅļĶŌĮĸŀĔĬŘņȮ&Waterslide Decal paper) ľĶŊŀȮĔĶŃħŅļĸŀĔĸŅĵȮėŊŀĔĶŃħŅļĪňŗĴňĝńŘĬ
ĕŀĚĲƕĸƢĴĭŅĚŏėĸŊŀĭŀĵŌƞĭĬįŇĺľĬƟŅŏıŊŗŀĶŀĚĶńĭĬŘņľĴŉĔěŅĔĔŅĶŏėĶŊŗŀĚıŇĴıƢĶŌĮĳŅıľĶŊŀĸĺħĸŅĵĞŉŗĚ
ĽŅĴŅĶĩŀŀĔŐĭĭĨŅĴĪňŗĨƟŀĚĔŅĶȮ 
 

4,ȮĮĶŃőĵĝĬƢĪňŗœħƟĶńĭ 
4,/Ȯ ĪņŒľƟĪĶŅĭĩŉĚėĺŅĴŏĮƦĬĴŅŐĸŃĮƤĠľŅĕŀĚĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗıĭŒĬĮĶŃŏĪĻœĪĵ 
4,0Ȯ œħƟįĸĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵȮěņĬĺĬȮ/.ȮĶŅĵĔŅĶȮĕŀĚľƟŀĚėĸńĚőĭĶŅĦĺńĨĩŋŐĸŃ
ľƟŀĚĮĢŇĭńĨŇĔŅĶȮĽĩŅĭńĬıŇıŇīĳńĦĤƢĔŅĶŏĶňĵĬĶŌƟŐľƞĚĝŅĨŇȮ 

4,1 œħƟįĸĔŅĶĻŉĔļŅĺŇīňĪŅĚŏĸŊŀĔŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵȮŐĸŃŏĮƦĬĕƟŀĴŌĸŒĬĔŅĶ
ŀĬŋĶńĔļƢŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŏıŊŗŀŏįĵŐıĶƞŒľƟĔńĭŏėĶŊŀĕƞŅĵıŇıŇīĳńĦĤƢ 

4,2 œħƟĺńĨĩŋěņĸŀĚĽņľĶńĭĔŅĶĻŉĔļŅĸńĔļĦŃĪňŗĽĴĭŌĶĦƢȮŐĸŃŏıŊŗŀěńħŐĽħĚŒĬŀĬŅėĨȮ 
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ĭĪĪňŗȮ0Ȯ 
ŐĬĺėŇħĪķļġňŐĸŃĔŅĶĻŉĔļŅĪňŗįƞŅĬĴŅ 

 
ĔŅĶĻŉĔļŅĪŅĚŏĸŊŀĔŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬıŇĴıƢĸŅĵȮĞŉŗĚŏĮƦĬőĭĶŅĦĺńĨĩŋĪňŗĩŌĔėƟĬıĭ

ŒĬıŊŘĬĪňŗĔĶŃĪĶĺĚıŅĦŇĝĵƢŏħŇĴȮľĶŊŀĽĩŅĭńĬıŇıŇīĳńĦĤƢĔŅĶŏĶňĵĬĶŌƟŐľƞĚĝŅĨŇŒĬĮƤěěŋĭńĬȮŀňĔĪńŘĚıĭĴŅĔŒĬ
ıŇıŇīĳńĦĤƢĪƟŀĚĩŇŗĬŐĸŃıŇıŇīĳńĦĤƢĺńħȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚĽƞĺĬŒľĠƞœĴƞœħƟĶńĭĔŅĶħŌŐĸŐĸŃŀĬŋĶńĔļƢĨŅĴ
ľĸńĔĔŅĶĪňŗŏľĴŅŃĽĴȮĪņŒľƟĕŅħĽŋĬĪĶňĵŃŐĸŃĸħėŋĦėƞŅĕŀĚĺńĨĩŋĺńĥĬīĶĶĴȮįŌƟĻŉĔļŅıĭĺƞŅŏėĶŊŗŀĚ
ĔĶŃŏĭŊŘŀĚěňĬŏľĸƞŅĬňŘœĴƞœħƟĶńĭĔŅĶŀĬŋĶńĔļƢȮőħĵŏĜıŅŃŒĬĕńŘĬĨŀĬŐĨƞĚŏĨŇĴĽňľĶŊŀŏĕňĵĬĸĺħĸŅĵȮ 

ĔŅĶŏĸŊŀĔŒĝƟĺńĽħŋŐĸŃĺŇīňŀĬŋĶńĔļƢĪňŗŏľĴŅŃĽĴĨŅĴľĸńĔĺŇĝŅŐĸŃľĸńĔĮĢŇĭńĨŇĽŅĔĸĬńŘĬȮĨƟŀĚĪņ
ėĺŅĴŏĕƟŅŒěĩŉĚŐĬĺėŇħȮĪķļġňȮŐĸŃĔŅĶĻŉĔļŅĪňŗįƞŅĬĴŅȮěŉĚœħƟĽŊĭėƟĬĪĭĪĺĬĺĶĶĦĔĶĶĴěŅĔŏŀĔĽŅĶȮ
œħƟŐĔƞȮŏŀĔĽŅĶĺŇĝŅȮĺŇĪĵŅĬŇıĬīƢȮĶŅĵĚŅĬȮĺŅĶĽŅĶȮĭĪėĺŅĴȮłĸłȮŏıŊŗŀŒĝƟŏĮƦĬĔĶŀĭŐĸŃŐĬĺĪŅĚ
ĔŅĶĻŉĔļŅȮőħĵĴňŐĬĺėŇħȮĪķļġňȮŐĸŃĔŅĶĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶĻŉĔļŅėĶńŘĚĬňŘȮħńĚĨƞŀœĮĬňŘ 
 

/,ȮėĺŅĴĶŌƟŏĶŊŗŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
 1.1 ėĺŅĴľĴŅĵ 

ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĨĶĚĔńĭėņĺƞŅȮŏĞĶŅĴŇĔĽƢȮ&Ceramics' ĞŉŗĚĴŅěŅĔĳŅļŅĔĶňĔőĭĶŅĦĺƞŅȮŏėĶŅĴŀĽȮ
&Keramos) ŐĮĸĺƞŅȮĽŇŗĚĪňŗĩŌĔŏįŅȮ&ĴŌĸĬŇīŇĽŅĶŅĬŋĔĶĴœĪĵĽņľĶńĭŏĵŅĺĝĬ, 032.8Ȯ10'ȮľĴŅĵĩŉĚ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪŋĔĝĬŇħĪňŗŏĔŇħěŅĔħŇĬȮĬņĴŅĕŉŘĬĶŌĮĪĶĚĨŅĴĨƟŀĚĔŅĶȮěŅĔĬńŘĬŏįŅŒľƟŐĕŖĚŏıŊŗŀŒľƟŏĔŇħėĺŅĴ
ĪĬĪŅĬȮĽƞĺĬŒľĠƞŏĮƦĬĳŅĝĬŃȮĶŌĮĮƤƨĬȮŐĸŃĽƞĺĬĮĶŃħńĭĽĩŅĮƤĨĵĔĶĶĴȮŏĞĶŅĴŇĔĽƢĴňėĺŅĴľĴŅĵĔĺƟŅĚĔĺƞŅ
ėņĺƞŅȮŴNmrrcpwŵȮĞŉŗĚľĴŅĵĩŉĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏįŅŒĬŀŋĦľĳŌĴŇĨŗņŏĪƞŅĬńŘĬȮĬŀĔěŅĔĬňŘŏĞĶŅĴŇĔĽƢĵńĚĴň
ėĺŅĴľĴŅĵĪňŗĽŅĴŅĶĩėĶŀĭėĸŋĴĩŉĚőĸľŃŏėĸŊŀĭȮĞňŏĴĬĨƢȮĔĶŃŏĭŊŘŀĚȮŀŇģȮĨĸŀħěĬŐĔƟĺĪŋĔĝĬŇħ 

ĔŅĶĻŉĔļŅŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňŀĵŌƞŒĬľĸŅĵĽŅĕŅĺŇĝŅĪńŘĚĺŇĪĵŅĻŅĽĨĶƢȮĺŇĻĺĔĶĶĴĻŅĽĨĶƢȮ
ĮĶŃĺńĨŇĻŅĽĨĶƢȮőĭĶŅĦėħňȮĴĬŋļĵĻŅĽĨĶƢȮŐĸŃĻŇĸĮŃĻŅĽĨĶƢȮŏĮƦĬĨƟĬȮħńĚĬńŘĬĔŅĶĻŉĔļŅŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
ŒĬĚŅĬŀĬŋĶńĔļƢěŉĚŏĮƦĬĔŅĶįĽŅĬĻŅĽĨĶƢŏľĸƞŅĬňŘŏĕƟŅħƟĺĵĔńĬŏıŊŗŀĪņėĺŅĴŏĕƟŅŒěĺńĽħŋĪňŗěŃŀĬŋĶńĔļƢ 

/,0ȮĮĶŃŏĳĪĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĽŅĴŅĶĩŐĭƞĚŏĮƦĬĮĶŃŏĳĪĨƞŅĚȮŕȮœħƟľĸŅĵĺŇīňȮœħƟŐĔƞȮĔŅĶŐĭƞĚĮĶŃŏĳĪĨŅĴ

ĮĶŃőĵĝĬƢŒĝƟĽŀĵȮŐĭƞĚĨŅĴĶŌĮĸńĔļĦŃȮŐĭƞĚĨŅĴŀŋĦľĳŌĴŇŒĬĔŅĶŏįŅŐĸŃŐĭƞĚĨŅĴĮĶŃŏĳĪŏĬŊŘŀħŇĬȮ 
ĔŅĶŐĭƞĚĮĶŃŏĳĪĪňŗŒĝƟŒĬĔŅĶėŉĔļŅĬňŘȮŐĭƞĚŏĮƦĬȮ1ȮĮĶŃŏĳĪĨŅĴėŋĦĳŅıĕŀĚħŇĬĪňŗħňĕŉŘĬŐĸŃŀŋĦľĳŌĴŇĕŀĚ
ĔŅĶŏįŅĪňŗĽŌĚĕŉŘĬȮ&ĶŀėĞŅĬĬƞŅȮĭĶŅĺĬƢ, 033/8Ȯ/1'ȮħńĚĬňŘ 
ȮȮȮȮȮȮȮȮȮȮ  /,0,/,ȮĝĬŇħŏĬŊŘŀħŇĬȮ(Earthenware) įĸŇĨěŅĔħŇĬįĽĴĪňŗĴňĽŇŗĚŏěŊŀĮĬĽŌĚȮŏįŅĪňŗ
ŀŋĦľĳŌĴŇĮĶŃĴŅĦȮ63.ȮůȮ/*/3.ȮŀĚĻŅŏĞĸŏĞňĵĽȮĽŅĴŅĶĩħŌħĞŉĴĬŘņœħƟħňȮŏĬŊŘŀħŇĬĴňĶŃħńĭĽňĨńŘĚŐĨƞĽňŐħĚȮ 
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ĽňĽƟĴȮĩŉĚĽňħņȮŏĝƞĬȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝĬŇħŏĬŊŘŀħŇĬĪňŗĵńĚėĚįĸŇĨŀĵŌƞ
ŒĬĮƤěěŋĭńĬȮœħƟŐĔƞȮĔĶŃĩŅĚŐĸŃľĴƟŀħŇĬ 
ȮȮȮȮȮȮȮȮȮȮ  /,0,0,ȮĝĬŇħŏĬŊŘŀľŇĬ (Stoneware) įĸŇĨěŅĔħŇĬįĽĴĪňŗĴňĽŇŗĚŏěŊŀĮĬĬƟŀĵĔĺƞŅĝĬŇħŏĬŊŘŀ
ħŇĬȮŏĬŊŗŀĚěŅĔŏĨĶňĵĴħŇĬĔƞŀĬĕŉŘĬĶŌĮĪĶĚȮŏįŅŒĬŏĨŅĪňŗŀŋĦľĳŌĴŇĮĶŃĴŅĦȮ/*/3.ȮůȮ/*1..ȮŀĚĻŅŏĞĸŏĞňĵĽȮ
ŏĬŊŘŀħŇĬĴňĽňŏĪŅȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝĬŇħŏĬŊŘŀľŇĬěŃħŌħĞŉĴĬŘņœħƟĬƟŀĵĔĺƞŅŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝĬŇħŏĬŊŘŀħŇĬȮ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗįĸŇĨŒĬĮĶŃŏĪĻœĪĵĽƞĺĬŒľĠƞŏĮƦĬĝĬŇħŏĬŊŘŀľŇĬȮŏĝƞĬȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĽŋőĕĪńĵȮ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĸƟŅĬĬŅȮľĶŊŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĭŅĚĮŌĬȮĮƤěěŋĭńĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝĬŇħŏĬŊŘŀľŇĬĪňŗĵńĚėĚ 
įĸŇĨŀĵŌƞȮœħƟŐĔƞȮőŀƞĚĶŅĝĭŋĶňȮŐĸŃŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅħƞŅĬŏĔĺňĵĬȮȮ 
ȮȮȮȮȮȮȮȮȮȮ  /,0,1,ȮĝĬŇħŏĬŊŘŀĔĶŃŏĭŊŘŀĚ (Porcelain) įĸŇĨěŅĔħŇĬŏĬŊŘŀĸŃŏŀňĵħĮĶŅĻěŅĔĽŇŗĚŏěŊŀĮĬȮ
įƞŅĬĔŅĶŏĨĶňĵĴħŇĬľĸŅĵĕńŘĬĨŀĬĔƞŀĬĕŉŘĬĶŌĮĪĶĚȮŏįŅŒĬŏĨŅĪňŗŀŋĦľĳŌĴŇȮ/*1..ȮůȮ/*23.ȮŀĚĻŅŏĞĸŏĞňĵĽȮ
ŏĬŊŘŀħŇĬĴňĽňĕŅĺȮőĮĶƞĚŐĽĚȮĕŉŘĬĶŌĮœħƟĭŅĚȮĬŘņœĴƞĽŅĴŅĶĩĞŉĴįƞŅĬœħƟȮŏĴŊŗŀŏėŅŃħŌěŃĴňŏĽňĵĚħńĚĔńĚĺŅĬȮĨńĺŀĵƞŅĚ
ĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝĬŇħŏĬŊŘŀĔĶŃŏĭŊŘŀĚȮŏĝƞĬȮŏėĶŊŗŀĚĸŅĵėĶŅĴěňĬȮŐĸŃŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵħƟĺĵ
ĔĶŃħŅļĸŀĔĸŅĵ 
ȮȮȮȮȮȮȮȮȮȮĬńĔŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĨƟŀĚĽŅĴŅĶĩĶŃĭŋœħƟĺƞŅȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŀĬŋĶńĔļƢŀĵŌƞŒĬĮĶŃŏĳĪŒħȮ
ŏıŊŗŀŏĸŊŀĔĺńĽħŋŐĸŃĺŇīňĔŅĶŀĬŋĶńĔļƢĪňŗŏľĴŅŃĽĴȮ 

1.3 ĔŅĶįĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
ĔŅĶįĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňľĸŅĵĕńŘĬĨŀĬŏĶŇŗĴĨńŘĚŐĨƞ (ĭŋĶŇĬĪĶƢȮĽŇĚľƢőĨŀŅě, 2556: 16-32) 

/,1,/ȮĔŅĶŏĨĶňĵĴħŇĬȮŏĮƦĬĕńŘĬĨŀĬĪňŗěņŏĮƦĬŒĬĔŅĶįĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŏıĶŅŃ 
ħŇĬīĶĶĴĝŅĨŇĵńĚœĴƞĸŃŏŀňĵħŐĸŃĴňĽŇŗĚŏěŊŀĮĬŀĵŌƞĴŅĔœĴƞĽŅĴŅĶĩĬņœĮĕŉŘĬĶŌĮœħƟĪńĬĪňȮħńĚĬńŘĬŏĴŊŗŀœħƟħŇĬĴŅ
ĨƟŀĚįƞŅĬĔŅĶŏĨĶňĵĴħŇĬŒľƟĽŃŀŅħȮŐĸŃĸŃŏŀňĵħŏĽňĵĔƞŀĬŏıŊŗŀŒľƟœħƟħŇĬĪňŗŏľĴŅŃĽĴĨƞŀĔŅĶĕŉŘĬĶŌĮĪňŗĽŋħȮ
őħĵĪńŗĺœĮĴňĕńŘĬĨŀĬȮħńĚĬňŘȮ 

-ȮĬņħŇĬŏľĬňĵĺĪňŗĨŅĔŐħħŐľƟĚĽĬŇĪœĮĭħľĶŊŀĨņŒľƟĸŃŏŀňĵħȮĔĶŀĚĶƞŀĬįƞŅĬĨŃŐĔĶĚȮ
ĔņěńħľŇĬȮĔĶĺħŐĸŃĽŇŗĚŏěŊŀĮĬŒĬħŇĬŀŀĔȮ 

-ȮĬņįĚħŇĬįĽĴĔńĭĺńĨĩŋħŇĭŀŊŗĬȮŕȮŏĝƞĬȮľŇĬĭħȮĪĶŅĵȮŐĸŃĬŘņĨŅĴŀńĨĶŅĽƞĺĬľĴńĔĪŇŘĚœĺƟȮ 
-ȮĬĺħħŇĬŒľƟŏĕƟŅĔńĬěĬŏľĬňĵĺŏĮƦĬĔƟŀĬœĴƞĨŇħĴŊŀıĶƟŀĴĕŉŘĬĶŌĮĨƞŀœĮ 
ĔŅĶŏĨĶňĵĴħŇĬŀŅěěŃŒĝƟŏıňĵĚħŇĬŏľĬňĵĺŀĵƞŅĚŏħňĵĺȮľĶŊŀħŇĬŏľĬňĵĺįĽĴħŇĬĕŅĺȮľĶŊŀŒĝƟ

ħŇĬŏľĬňĵĺįĽĴħŇĬŏĝŊŘŀȮľĶŊŀħŇĬŏľĬňĵĺįĽĴĪĶŅĵȮĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľĬňĵĺĕŀĚŏĬŊŘŀħŇĬ ĨŅĴĮĔĨŇěŃœĴƞŒĝƟ
ħŇĬŏľĬňĵĺŏıňĵĚŀĵƞŅĚŏħňĵĺȮŏıĶŅŃľŅĔħŇĬĴňėĺŅĴŏľĬňĵĺĴŅĔŏĔŇĬœĮŐĴƟěŃĕŉŘĬĶŌĮœħƟħňȮœĴƞŐĨĔȮŐĨƞěŃĴň
ĔŅĶľħĨńĺĕŀĚŏĬŊŘŀħŇĬĽŌĚȮŏĴŊŗŀĬŘņŒĬŏĬŊŘŀħŇĬĶŃŏľĵŀŀĔœĮĶŃľĺƞŅĚĔŅĶĨŅĔŐħħľĶŊŀŏįŅŐĸƟĺěŃĭŇħŏĭňŘĵĺ
ŏĽňĵĶŌĮȮŐĨƞľŅĔĴňėĺŅĴŏľĬňĵĺĬƟŀĵŏĔŇĬœĮěŃĬņĴŅĕŉŘĬĶŌĮœĴƞœħƟȮŏĴŊŗŀŐľƟĚŐĸƟĺěŃŐĨĔŏĮƦĬĝŇŘĬŏĸŖĔȮŕȮĨƟŀĚ
įĽĴħƟĺĵħŇĬĪňŗĴňėĺŅĴŏľĬňĵĺŏıŊŗŀŒľƟħŇĬŏĔŅŃĨńĺħňĕŉŘĬ 
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/,1,0ȮĔŅĶĕŉŘĬĶŌĮȮŏĮƦĬĕńŘĬĨŀĬĬņħŇĬĴŅĕŉŘĬĶŌĮŏĮƦĬĳŅĝĬŃȮĴňħńĚĬňŘ 
ȮȮȮȮȮȮȮȮȮȮȮȮ /,1,0,/ȮĕŉŘĬĶŌĮħƟĺĵĴŊŀȮŏĮƦĬĔŅĶĕŉŘĬĶŌĮŀĵƞŅĚŀŇĽĶŃěŅĔħŇĬŏľĬňĵĺĪňŗįƞŅĬĔŅĶ

ŏĨĶňĵĴħŇĬŏĶňĵĭĶƟŀĵŐĸƟĺȮŏĮƦĬĺŇīňħńŘĚŏħŇĴĪňŗŒĝƟĴŅĨńŘĚŐĨƞĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢŒĬĔŅĶĮƤƨĬĳŅĝĬŃĔƟĬĔĸĴȮ
ŏĶŇŗĴĕŉŘĬĶŌĮěŅĔĮŅĔĳŅĝĬŃľĶŊŀĔƟĬĳŅĝĬŃĔŖœħƟȮőħĵŒĝƟŏėĶŊŗŀĚĴŊŀĝƞĺĵĕŉŘĬĶŌĮĪňŗŏĶňĵĔĺƞŅľŇĬħŋȮŏĮƦĬŀŋĮĔĶĦƢ
ĝƞĺĵĕŉŘĬĶŌĮĳŅĝĬŃȮĶŌĮĶƞŅĚėĸƟŅĵħŀĔŏľŖħĪņěŅĔľŇĬľĶŊŀħŇĬŏįŅŒĝƟĽņľĶńĭħńĬįĬńĚĳŅĝĬŃħƟŅĬŒĬȮėĺĭėŌƞ
œĮĔńĭŒĝƟœĴƟĨňįŇĺȮŏĮƦĬœĴƟŐĭĬĶŌĮĶƞŅĚėĸƟŅĵŒĭıŅĵĕĬŅħŏĸŖĔŒĝƟĽņľĶńĭĨĔŐĨƞĚįŇĺĳŅĵĬŀĔŏıŊŗŀŒľƟįŇĺ
ĳŅĝĬŃĪńŘĚĽŀĚħƟŅĬŏĶňĵĭȮŏĬŊŘŀħŇĬŐĬƞĬĕŉŘĬŐĸŃœħƟĶŌĮĪĶĚĨŅĴĨƟŀĚĔŅĶȮĭŅĚėĶńŘĚŀŅěĪņĸĺħĸŅĵĭĬœĴƟľĶŊŀ
ıńĬŏĔĸňĵĺŏĝŊŀĔœĺƟŏıŊŗŀŒľƟŏĔŇħĸŅĵĮĶŃĪńĭĭĬįŇĺĳŅĝĬŃħƟŅĬĬŀĔȮ 

ȮȮȮȮȮȮȮȮȮȮȮȮ /,1,0,0,ȮĕŉŘĬĶŌĮħƟĺĵĔŅĶĕħħŇĬȮŏĮƦĬĺŇīňĪňŗŒĝƟĴŅĨńŘĚŐĨƞĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢ
ŐĸŃŒĔĸƟŏėňĵĚĔńĭĔŅĶĕŉŘĬĶŌĮħƟĺĵĴŊŀȮŐĨĔĨƞŅĚĔńĬŒĬĺŇīňŒĝƟħŇĬŏľĬňĵĺĪňŗŏĨĶňĵĴœĺƟȮĮƤƨĬėĸŉĚħƟĺĵĴŊŀĭĬıŊŘĬ
ŏĶňĵĭŏĮƦĬŏĽƟĬħŇĬŏľĬňĵĺĔĸĴĵŅĺȮŐĸƟĺěŉĚĕħħŇĬŏĮƦĬĺĚĞƟŀĬĨƞŀĔńĬĕŉŘĬŏĮƦĬĶŌĮĳŅĝĬŃĪňŗĨƟŀĚĔŅĶěŅĔĔƟĬ
ĳŅĝĬŃěĬĩŉĚĕŀĭĮŅĔȮŒĝƟĬŇŘĺĴŊŀĸŌĭħŇĬŒľƟĨŇħĔńĬěĬŏĶňĵĭȮľĶŊŀŒĝƟŏėĶŊŗŀĚĴŊŀŀĵƞŅĚľŇĬħŋŐĸŃœĴƟĨňĝƞĺĵ
ĮĶńĭŐĨƞĚȮĳŅĝĬŃĪňŗĕŉŘĬĶŌĮĺŇīňĬňŘěŃŏĮƦĬĳŅĝĬŃĔƟĬŐĭĬľĶŊŀĔĸĴėƞŀĬĕƟŅĚŐĭĬŐĸŃĴňĕĬŅħŒľĠƞ 

ȮȮȮȮȮȮȮȮȮȮȮȮ /,1,0,1,ȮĕŉŘĬĶŌĮħƟĺĵŐĮƚĬľĴŋĬȮŏĮƦĬĺŇīňĪňŗœħƟĶńĭėĺŅĴĬŇĵĴĨńŘĚŐĨƞĽĴńĵőĭĶŅĦ
ěĬĩŉĚĮƤěěŋĭńĬȮőħĵĽĶƟŅĚĺĚĸƟŀĽņľĶńĭŏĮƦĬŐĮƚĬľĴŋĬȮĬņħŇĬĪňŗŏĨĶňĵĴœĺƟĴŅĕŉŘĬĶŌĮőħĵĺŅĚĪňŗěŋħĻŌĬĵƢĔĸŅĚ
ĕŀĚŐĮƚĬȮŐĸŃĕŉŘĬĶŌĮőħĵľĴŋĬŐĮƚĬœĮıĶƟŀĴĔńĭŒĝƟĴŊŀĶňħħŇĬŏĮƦĬĶŌĮĪĶĚĨŅĴĨƟŀĚĔŅĶȮĳŅĝĬŃĪňŗĕŉŘĬĶŌĮĭĬ
ŐĮƚĬľĴŋĬŏĮƦĬĳŅĝĬŃĔƟĬŐĭĬȮĴňĸńĔļĦŃĪĶĚĔĸĴľĶŊŀĪĶĚĔĶŃĭŀĔȮŐĸŃĴňĸńĔļĦŃőħĵĶŀĭŏľĴŊŀĬĔńĬȮ
ĪňŗĔƟĬĴňĶŀĵĪňŗŏĔŇħěŅĔĔŅĶŒĝƟŏĝŊŀĔȮħƟŅĵȮľĶŊŀĴňħĨńħĨńĺĳŅĝĬŃŀŀĔěŅĔŐĮƚĬŏĴŊŗŀĮƤƨĬŏĽĶŖě 

ȮȮȮȮȮȮȮȮȮȮȮ Ȯ/,1,0,2,ȮĕŉŘĬĶŌĮħƟĺĵĔŅĶĨƞŀŐįƞĬȮėŊŀȮĬņħŇĬŏľĬňĵĺĴŅĪņŒľƟŏĮƦĬŐįƞĬŐĭĬ
ŏĶňĵĭȮŐĸƟĺĬņħŇĬŐĨƞĸŃŐįƞĬĴŅĨƞŀĔńĬŒľƟŏĮƦĬĶŌĮĪĶĚĨƞŅĚȮŕȮőħĵŒĝƟĬŘņħŇĬĕƟĬŏĮƦĬĨńĺŏĝŊŗŀĴȮŐĸƟĺĶňħĨƞŀħŇĬŒľƟ
ĨŇħĔńĬȮĽƞĺĬĴŅĔĳŅĝĬŃĪňŗįĸŇĨħƟĺĵĺŇīňĬňŘěŃŏĮƦĬĪĶĚĽňŗŏľĸňŗĵĴȮŏĝƞĬȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěňĬĪĶĚĔĶŃĩŅĚ
ĽňŗŏľĸňŗĵĴȮľĶŊŀŐěĔńĬĪĶĚŏľĸňŗĵĴ 

ȮȮȮȮȮȮȮȮȮȮȮȮ /,1,0,3,ȮȮĕŉŘĬĶŌĮħƟĺĵĔŅĶĔħľĶŊŀŀńħĭĬıŇĴıƢȮĳŅĝĬŃĪňŗĴňĸńĔļĦŃĔĸĴŐĭĬȮ
ŏĝƞĬȮěŅĬȮĝŅĴȮŀŅěŒĝƟıŇĴıƢĽņŏĶŖěĶŌĮĞŉŗĚĪņħƟĺĵœĴƟȮħŇĬŏįŅȮľĶŊŀőĸľŃȮőħĵĪņħŇĬŒľƟŏĮƦĬŐįƞĬŐĭĬĨŅĴ
ĕĬŅħȮŐĸƟĺŀńħĸĚŒĬıŇĴıƢĨŅĴĶŌĮĪňŗĨƟŀĚĔŅĶŐĸƟĺĵĔŀŀĔȮĔŅĶĕŉŘĬĶŌĮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅħƟĺĵĺŇīňĬňŘŀŅěŒĝƟ 
ŐĭĭıŇĴıƢĪňŗŏĮƦĬŏėĶŊŗŀĚěńĔĽŅĬĔŖœħƟ ŏĝƞĬȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢĸŅĵŏėĶŊŗŀĚěńĔĽŅĬ 
 

1.3.3 ĔŅĶĨĔŐĨƞĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĕŉŘĬĶŌĮĪĶĚěĬœħƟĳŅĝĬŃĪňŗĨƟŀĚĔŅĶŐĸƟĺȮĔƞŀĬĬņœĮŏįŅŀŅěĨĔŐĨƞĚ

ĸĺħĸŅĵȮĽŅĴŅĶĩĪņœħƟĪńŘĚĕĦŃĪňŗŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵńĚľĴŅħȮľĶŊŀĨĔŐĨƞĚĸĺħĸŅĵŏĴŊŗŀĳŅĝĬŃŐľƟĚŐĸƟĺ
ěŅĔĔŅĶĨŅĔŐħħľĶŊŀŏįŅħŇĭȮĕŉŘĬŀĵŌƞĔńĭĺŇīňĨĔŐĨƞĚĪňŗŏĸŊŀĔŒĝƟȮœħƟŐĔƞ 
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/,1,1,/ȮĔŅĶĨňĮĶŃĪńĭľĶŊŀĔħĸŅĵȮŒĝƟĺńĽħŋĭŅĚŀĵƞŅĚĴŅĔħĮĶŃĪńĭľĶŊŀĨňœĮ
ĭĬįŇĺĳŅĝĬŃĕĦŃĪňŗĵńĚŀƞŀĬĨńĺŀĵŌƞȮŒľƟĴňĸĺħĸŅĵĨŅĴĺńĽħŋĪňŗĮĶŃĪńĭľĶŊŀĔħĸĚœĮȮĽŅĴŅĶĩĪņœħƟľĸŅĵĺŇīňȮ
ŏĝƞĬ  
 -ȮŏĝŊŀĔĪŅĭ ŏĔŇħěŅĔŒĝƟŏĝŊŀĔıńĬĶŀĭĳŅĝĬŃȮľĶŊŀŏĝŊŀĔıńĬœĴƟȮ 
ĔħĭĬįŇĺĳŅĝĬŃȮĸŅĵĴňĸńĔļĦŃĞƟŀĬĔńĬœĴƞŏĮƦĬĶŃŏĭňĵĭ 

-ȮŏėĶŊŗŀĚěńĔĽŅĬȮŏĽŊŗŀĪŅĭȮŏĔŇħěŅĔŒĝƟŏėĶŊŗŀĚěńĔĽŅĬȮŏĽŊŗŀȮĔħĸĚœĮĪňŗ
įŇĺĳŅĝĬŃ ľĶŊŀŒĝƟĳŅĝĬŃĔħĸĚœĮŒĬŏėĶŊŗŀĚěńĔĽŅĬŒľƟœħƟĶŌĮĪĶĚŐĸŃĸĺħĸŅĵĪňŗėĸƟŅĵŏėĶŊŗŀĚěńĔĽŅĬ 

-ȮŏĮĸŊŀĔľŀĵ ŏĝƞĬȮľŀĵŐėĶĚĴŅĔħĮĶŃĪńĭĸŅĵ 
-ȮĸŌĔĔĸŇŘĚĸĺħĸŅĵĪňŗĪņěŅĔȮœĴƟȮľŇĬȮľĶŊŀħŇĬŏįŅŐĔŃĽĸńĔĸŅĵ 
-ȮŐĴƞıŇĴıƢĔħĮĶŃĪńĭĸŅĵĪňŗĪņěŅĔȮœĴƟȮľŇĬȮľĶŊŀħŇĬŏįŅŐĔŃĽĸńĔȮ

ĸŅĵĪňŗœħƟěŃŏĔŇħĞŘņĔńĬŏĮƦĬĶŃĵŃȮŕȮŐĸŃœħƟĸŅĵĪňŗĨĶĚĕƟŅĴĔńĭĨńĺĸŅĵĭĬŐĴƞŐĭĭŏĽĴŀ ŏĝƞĬȮŐĴƞıŇĴıƢŏĮƦĬ
ĸŅĵĬŌĬȮĸĺħĸŅĵĭĬĳŅĝĬŃĔŖěŃŏĮƦĬĶŀĵĸŉĔ 

/,1,1,0ȮĔŅĶĕŌħĕňħĸŅĵȮŒĝƟĺńĨĩŋĮĸŅĵŐľĸĴȮŏĝƞĬȮœĴƟȮĔĶŃħŌĔȮľŇĬȮĕŌħĕňħ 
ĸĚœĮĭĬįŇĺĳŅĝĬŃȮľŅĔįŇĺĳŅĝĬŃĵńĚŐľƟĚľĴŅħĸĺħĸŅĵĕŌħĕňħĽŅĴŅĶĩĪņŏĽƟĬėħőėƟĚľĶŊŀŏĮƦĬėĸŊŗĬœħƟȮ
ŐĨƞľŅĔĕŌħĕňħĕĦŃĪňŗŐľƟĚŐĸƟĺěŃĪņœħƟŏıňĵĚĸĺħĸŅĵĪňŗŏĮƦĬŏĽƟĬĨĶĚŏĪƞŅĬńŘĬȮĶƞŀĚĶŀĵĕŀĚĔŅĶĕŌħĕňħĸŅĵ
ŏĴŊŗŀħŌěŅĔĳŅıĕĵŅĵħƟŅĬĕƟŅĚěŃŏľŖĬĶƞŀĚŏĮƦĬĶŌĮĽŅĴŏľĸňŗĵĴȮŐĸŃĕŀĭĶƞŀĚĴňħŇĬĽƞĺĬŏĔŇĬĸƟĬŀŀĔĴŅ 

/,1,1,1ȮĔŅĶĕŋħĸŅĵ ŒĝƟŏėĶŊŗŀĚĴŊŀľĬƟŅĨńħŏĶňĵĭľĶŊŀľĬƟŅĨńħőėƟĚȮĴňľĬƟŅĔĺƟŅĚ
œĴƞŒĝƞĮĸŅĵŐľĸĴȮŏĝƞĬȮĽŇŗĺȮĕŋħĮŅħŏŀŅŏĬŊŘŀħŇĬŀŀĔěĬŏĮƦĬĶƞŀĚȮŏĴŊŗŀħŌěŅĔĳŅıĕĵŅĵħƟŅĬĕƟŅĚěŃŏľŖĬĶƞŀĚ
ĨŅĴĶŌĮľĬƟŅĨńħŏėĶŊŗŀĚĴŊŀ ŐĸŃĕŀĭĶƞŀĚœĴƞĴňĴňħŇĬĸƟĬĕŉŘĬĴŅ 

/,1,1,2ȮĔŅĶĕńħįŇĺ ŏĮƦĬĺŇīňĨĔŐĨƞĚĪňŗŏĔƞŅĪňŗĽŋħĺŇīňľĬŉŗĚȮĪņįŇĺŒľƟŏĶňĵĭőħĵŒĝƟ
ĺńĽħŋĪňŗĴňįŇĺŏĶňĵĭĔĸĴŐĸŃŐĕŖĚȮŏĝƞĬȮľŇĬĔĶĺħŐĴƞĬŘņȮĕńħįŇĺĳŅĝĬŃŒľƟŏĬŊŘŀħŇĬĨŇħĔńĬȮŏĶňĵĭŏĮƦĬĴńĬȮĶŌıĶŋĬ
ĕŀĚŏĬŊŘŀħŇĬĸħĸĚĪņŒľƟĬŘņĞŉĴįƞŅĬœħƟĝƟŅ 

/,1,1,3ȮĔŅĶĶĴėĺńĬȮĪņŒľƟœħƟĳŅĝĬŃĽňħņȮőħĵŀĭŐĸŃĶĴŒľƟŏĕĴƞŅėĺńĬœĲ
ŏĕƟŅœĮŀŋħĶŌıĶŋĬĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪņŒľƟĬŘņĶŃŏľĵŐĸŃĞŉĴœħƟĝƟŅȮĔŅĶĶĴėĺńĬĽŅĴŅĶĩĪņœħƟĪńŘĚĔƞŀĬŐĸŃ
ľĸńĚěŅĔŏįŅ 

/,1,1,4ȮĔŅĶĪŅĬŘņħŇĬȮľĶŊŀěŋƞĴĳŅĝĬŃĸĚŒĬĬŘņħŇĬĕƟĬŏıŊŗŀĮĔĮƕħįŇĺĳŅĝĬŃ
ĪňŗľĵŅĭȮĭŅĚėĶńŘĚěŃŒĝƟįĽĴĔńĭĔŅĶĨĔŐĨƞĚŐĭĭŀŊŗĬȮŏĝƞĬȮĕŌħĕňħĸĺħĸŅĵŐĸƟĺĪŅĬŘņħŇĬȮŒĝƟĬŘņħŇĬŏĕňĵĬĸŅĵȮ
ŐĸŃĪŅĬŘņħŇĬŐĸƟĺĕńħįŇĺȮŏĮƦĬĨƟĬ 

/,1,1,5ȮĔŅĶĮƤƨĬĨŇħ ĮƤƨĬĸĺħĸŅĵŏĮƦĬĝŇŘĬĽƞĺĬĨŅĴĨƟŀĚĔŅĶȮŐĸƟĺĬņĴŅĨŇħĸĚ
ĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅőħĵŒĝƟĬŘņħŇĬĕƟĬŏĮƦĬĨńĺĮĶŃĽŅĬȮŏĮƦĬĺŇīňĪňŗŒĝƟįĸŇĨĳŅĝĬŃĶŌĮĽńĨĺƢőħĵĮƤƨĬŏĨŇĴĽƞĺĬľńĺȮ
ĕŅȮľĶŊŀľŅĚȮŏĮƦĬĨƟĬ 
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/,1,1,6ȮĔŅĶŏĕňĵĬĸŅĵ ĨĔŐĨƞĚőħĵŒĝƟĽňĪňŗœħƟěŅĔŐĶƞīŅĨŋŒĬīĶĶĴĝŅĨŇŏĕňĵĬ
ĸĺħĸŅĵĕĦŃĪňŗŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŐľƟĚĽĬŇĪľĶŊŀįƞŅĬĔŅĶŏįŅħŇĭĔƞŀĬȮĔŅĶŏĕňĵĬĸŅĵĽňĭĬĳŅĝĬŃĪņœħƟĭĬ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝĬŇħŏĬŊŘŀħŇĬĪňŗœĴƞŏėĸŊŀĭȮŏĝƞĬȮĳŅĝĬŃĸŅĵĽňŐħĚĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢĭƟŅĬŏĝňĵĚȮŐĸŃ
ĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝĬŇħŏĬŊŘŀľŇĬŐĸŃĝĬŇħŏĬŊŘŀĔĶŃŏĭŊŘŀĚĪňŗĴňĔŅĶŏėĸŊŀĭȮŏĝƞĬȮŏėĶŊŗŀĚĸŅĵėĶŅĴěňĬȮőħĵ
ĔŅĶŏĕňĵĬĸŅĵĽňĭĬĳŅĝĬŃĪňŗĴňŏėĸŊŀĭĵńĚĽŅĴŅĶĩŐĭƞĚŀŀĔȮ0ȮĮĶŃŏĳĪȮœħƟŐĔƞ 

-ȮŏĕňĵĬĽňĭĬŏėĸŊŀĭ ľĸńĚĔŅĶŏįŅŏėĸŊŀĭĳŅĝĬŃŐĸƟĺėĶńŘĚľĬŉŗĚȮěŉĚŏĕňĵĬĸŅĵ
ŐĸƟĺĬņœĮŀĭĪňŗŀŋĦľĳŌĴŇœĴƞĽŌĚŏĪƞŅĔńĭĔŅĶŏįŅŏėĸŊŀĭȮŏıĶŅŃĽňĪňŗœħƟěŅĔŐĶƞīŅĨŋěŃĨŇħĭĬĳŅĝĬŃħƟĺĵėĺŅĴ
ĶƟŀĬĪňŗœĴƞŏĪƞŅĔńĬȮľŅĔŀŋĦľĳŌĴŇĽŌĚŏĔŇĬœĮĽňŀŅěĸŃĸŅĵľŅĵȮľĶŊŀŀŋĦľĳŌĴŇĬƟŀĵŏĔŇĬœĮĽňěŃœĴƞĨŇħįŇĺĳŅĝĬŃȮ
ĪņŒľƟĔŅĶįĸŇĨĳŅĝĬŃŐĭĭĬňŘĨƟŀĚįƞŅĬĔŅĶŏįŅŀĭĽňľĸŅĵėĶńŘĚȮŏĴŊŗŀįƞŅĬĔŅĶŒĝƟĚŅĬŏĮƦĬŏĺĸŅĬŅĬȮĽňĔŖěŃ
ĸŀĔľĸŋħĨŅĴĔŅĸŏĺĸŅȮĨńĺŀĵƞŅĚœħƟŐĔƞȮŏėĶŊŗŀĚŏĭĠěĶĚėƢȮŐĸŃĝŅĴĨĶŅœĔƞȮ 

-ȮŏĕňĵĬĽňŒĨƟŏėĸŊŀĭ ŏĕňĵĬĸĺħĸŅĵŏĴŊŗŀħŇĬĮƤƨĬŐľƟĚŐĸƟĺľĶŊŀŏĴŊŗŀŏįŅħŇĭ 
ĔƞŀĬľĬŉŗĚėĶńŘĚ ŐĸƟĺŏėĸŊŀĭħƟĺĵĬŘņŏėĸŊŀĭŒĽŏıŊŗŀŒľƟŏľŖĬĸĺħĸŅĵĝńħŏěĬȮĸĺħĸŅĵĪňŗœħƟěŃėĚĪĬȮŏıĶŅŃĝńŘĬ
ŏėĸŊŀĭĪňŗŐĕŖĚŏľĴŊŀĬŐĔƟĺĝƞĺĵĮĔĮƚŀĚĸŅĵȮĨńĺŀĵƞŅĚœħƟŐĔƞ ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĽŋőĕĪńĵŏĕňĵĬĸŅĵĽňħņ 

/,1,1,7ȮĔŅĶıŇĴıƢĸŅĵĽň ĨĔŐĨƞĚőħĵŒĝƟĽňĪňŗœħƟěŅĔŐĶƞīŅĨŋŒĬīĶĶĴĝŅĨŇ  
ĴŅĽĶƟŅĚĸĺħĸŅĵĭĬįŇĺĳŅĝĬŃȮĕĦŃĪňŗŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŐľƟĚĽĬŇĪľĶŊŀįƞŅĬĔŅĶŏįŅħŇĭĔƞŀĬŏĝƞĬŏħňĵĺĔńĭ
ĺŇīňĔŅĶŏĕňĵĬĸŅĵȮĔŅĶıŇĴıƢĸŅĵĽňĽŅĴŅĶĩŐĭƞĚŀŀĔȮ1ȮĮĶŃŏĳĪȮœħƟŐĔƞ 

-ȮıŇĴıƢĸŅĵĽňħƟĺĵĔĶŃħŅļĸŀĔĸŅĵ ıŇĴıƢĸŅĵőħĵŒĝƟĔĶŃħŅļĪňŗıŇĴıƢĸŅĵ
ěŅĔŐĴƞıŇĴıƢȮĨńĺŀĵƞŅĚœħƟŐĔƞȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋőĶĮ 

-ȮıŇĴıƢĸŅĵĽňħƟĺĵŏĪėĬŇėŐĔŃĜĸŋĸŅĵȮıŇĴıƢőħĵŏěŅŃĜĸŋĸŅĵŐĸƟĺŒĝƟĽňĪŅ
ľĶŊŀıƞĬĸĚĭĬĸŅĵĜĸŋȮĨńĺŀĵƞŅĚœħƟŐĔƞȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĠňŗĮŋƙĬ 

-ȮıŇĴıƢĸŅĵĽňħƟĺĵĔŅĶĔħŐĭĭȮŒĝƟŐĴƞıŇĴıƢĪňŗĪņěŅĔȮœĴƟȮľŇĬȮľĶŊŀħŇĬŏįŅ
ŐĔŃĽĸńĔěŋƞĴĽňĔħĮĶŃĪńĭĸŅĵ ĨńĺŀĵƞŅĚœħƟŐĔƞȮĝŅĴĸŅĵėĶŅĴıŇĴıƢĸŅĵȮįĸŇĨěŅĔŏĨŅŀńĬĞňȮĴĦĤĸİŌŏěňŘĵĬȮ 
ĽĴńĵĮĸŅĵĶŅĝĺĚĻƢĝŇĚ 

/,1,1,/.ȮĔŅĶŏėĸŊŀĭȮĨĔŐĨƞĚįŇĺĳŅĝĬŃħƟĺĵĬŘņŏėĸŊŀĭĪňŗĴňĽƞĺĬĮĶŃĔŀĭ
ŏĝƞĬŏħňĵĺĔńĭŏĬŊŘŀħŇĬȮėŊŀȮĞŇĸŇĔŅȮ&Silica'ȮŀĸŌĴŇĬŅȮ&Alumina'ȮŐĸŃĺńĨĩŋĮĶńĭŀŋĦľĳŌĴŇĔŅĶĸŃĸŅĵĨńĺȮ
&Flux) őħĵĺŇīňĔŅĶĪŅȮĝŋĭȮěŋƞĴȮŏĪȮľĶŊŀĶŅħĬŘņŏėĸŊŀĭȮŏĴŊŗŀŏįŅĳŅĝĬŃħƟĺĵėĺŅĴĶƟŀĬĽŌĚȮĽƞĺĬĮĶŃĔŀĭ
ŏľĸƞŅĬňŘěŃŏĔŇħĔŅĶľĸŀĴĸŃĸŅĵŐĸƟĺĶĺĴŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬȮŐĸŃŏĴŊŗŀŏĵŖĬĨńĺĸĚěŃĔĸŅĵŏĮƦĬĝńŘĬŏľĴŊŀĬŐĔƟĺ
ŏėĸŊŀĭŀĵŌƞĪňŗįŇĺĳŅĝĬŃȮĞŉŗĚĸńĔļĦŃĕŀĚįŇĺŏėĸŊŀĭĴňĪńŘĚŐĭĭŏėĸŊŀĭŒĽȮŏėĸŊŀĭĪŉĭȮŏėĸŊŀĭĶŅĬȮŏėĸŊŀĭĽňȮ
ŏėĸŊŀĭħƟŅĬȮ&ıńĝĶňȮĽŅĶŇĔĭŋĨĶ, 03018Ȯ/04' 
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0,ȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬıŇĴıƢĸŅĵ 
ĔŅĶĻŉĔļŅĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅĕŀĚĺŇīňĔŅĶĨĔŐĨƞĚħƟĺĵĔŅĶıŇĴıƢĸŅĵěŅĔĔĶŃħŅļĸŀĔĸŅĵĭĬ

ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĪņŒľƟĪĶŅĭĩŉĚĔŅĶėŇħėƟĬŐĸŃŏįĵŐıĶƞŏĪėőĬőĸĵňĔŅĶįĸŇĨĪňŗŏĶŇŗĴĴŅěŅĔĨŃĺńĬĨĔĽŌƞ
ĨŃĺńĬŀŀĔŒĬĮĶŃŏĪĻĠňŗĮŋƙĬŐĸŃĮĶŃŏĪĻěňĬŒĬĪňŗĽŋħȮĞŉŗĚŏĮƦĬĮĶŃŏħŖĬĪňŗĬƞŅĽĬŒěŏĬŊŗŀĚěŅĔŐĨƞŏħŇĴėĺŅĴĶŌƟ
ĔŅĶįĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňıńĥĬŅĔŅĶŒĬĮĶŃŏĪĻěňĬĴŅĵŅĺĬŅĬȮĨƞŀĴŅŐıĶƞľĸŅĵĽŌƞĮĶŃŏĪĻŒĔĸƟŏėňĵĚ
ŐĸŃĮĶŃŏĪĻĨŃĺńĬĨĔ 

ħńĚĬńŘĬĔŅĶĻŉĔļŅĮĶŃĺńĨŇėĺŅĴŏĮƦĬĴŅĕŀĚĺŇīňĔŅĶĨĔŐĨƞĚħƟĺĵĔŅĶıŇĴıƢĸŅĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
ěŉĚĵƟŀĬĔĸńĭœĮĵńĚĔŅĶįĸŇĨŐĶĔŏĶŇŗĴĪňŗĮĶŅĔĢĕŉŘĬŒĬĵŋőĶĮ 

0,/ȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŒĬĮĶŃŏĪĻŀńĚĔķļ 
ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŏĮƦĬĔĶĶĴĺŇīňĨĔŐĨƞĚĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋőĶĮȮĮĶŅĔĢėĶńŘĚŐĶĔĪňŗŏĴŊŀĚ

ĸŇŏĺŀĶƢıŌĸȮĮĶŃŏĪĻŀńĚĔķļȮŒĬȮı,Ļ,Ȯ0077Ȯ&ė,Ļ,Ȯ/534'ȮŐĸŃıńĥĬŅőħĵȮěŀľƢĬȮŐĞħŏĸŀĶƢ ŐĸŃȮĔŅĵȮ
ĔĶňĬȮěŅĔĬńŘĬȮőěŏĞňĵȮŏĺħěƢĺŌƟħȮœħƟĬņŏĪėĬŇėĬňŘĴŅŒĝƟĔńĭŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚĪňŗĶŌƟěńĔĔńĬŒĬĝŊŗŀŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚ
ŏĺħěƢĺŌƟħȮŏĮƦĬŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵĽňħƟĺĵĔĶŃħŅļĸŀĔĸŅĵ 

 
ĳŅıĪňŗȮ7ȮěŅĬĸŅĵėĶŅĴŏĺħěƢĺŌƟħȮŐŀĬħƢȮĞńĬĽƢȮ& Wedgwood and Sons) 
ĪňŗĴŅĳŅıȮV&A's collections.ȮAccessed September 1.*Ȯ0.0.,Ȯ 
Available from http://collections.vam.ac.uk/item/O149044 

 

ĔŅĶıŇĴıƢĸŅĵĽňŏĮƦĬĺŇīňĨĔŐĨƞĚőħĵŒĝƟĽňĪňŗœħƟěŅĔŐĶƞīŅĨŋŒĬīĶĶĴĝŅĨŇȮŏĕňĵĬĸĺħĸŅĵĕĦŃĪňŗ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŐľƟĚĽĬŇĪľĶŊŀįƞŅĬĔŅĶŏįŅħŇĭĔƞŀĬȮĽņľĶńĭĽňĪňŗĬņĴŅŏĕňĵĬĸŅĵĽňȮŏĶňĵĔĺƞŅȮĽŅĶĽňȮŏĮƦĬĽňĪňŗ
œħƟěŅĔŀŀĔœĞħƢĕŀĚŐĶƞőĸľŃȮŏĝƞĬ 

ĽňĬŘņŏĚŇĬȮ-ȮŐĶƞőėĭŀĸĨƢȮȮ 
ĽňŏĕňĵĺȮ-ȮŐĶƞĪŀĚŐħĚȮ 
ĽňħņȮ-ȮŐĶƞŏľĸŖĔȮ 
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ĽňĬŘņĨŅĸȮ-ȮŐĶƞŐĴĚĔŅĬňĽȮ 
ĽňŏľĸŊŀĚȮ-ȮŐĶƞıĸĺĚȮ 

ĽňĪňŗœħƟěŅĔŀŀĔœĞħƢĕŀĚőĸľŃĬņĴŅŒĝƟįĽĴĔńĭĬŘņŏėĸŊŀĭȮőħĵĔŅĶĭħŀŀĔœĞħƢĕŀĚőĸľŃŒľƟ
ĸŃŏŀňĵħȮŏıĶŅŃĩƟŅĭħœĴƞĸŃŏŀňĵħŀŅěŏĔŇħŏĮƦĬěŋħĭĬįŇĺĳŅĝĬŃœħƟȮĽňĪňŗœħƟěŃĕŉŘĬŀĵŌƞĔńĭĮĶŇĴŅĦĕŀĚŐĶƞ
őĸľŃŐĸŃĕŉŘĬŀĵŌƞĔńĭĔŅĶėĺĭėŋĴŀŋĦľĳŌĴŇĪňŗŒĝƟŏįŅŀňĔħƟĺĵȮŏĝƞĬȮŀŀĔœĞħƢĕŀĚŐĶƞŏľĸŖĔŒĬĬŘņŏėĸŊŀĭȮľŅĔĴň
ĮĶŇĴŅĦĴŅĔĔŖěŃœħƟĽňħņľĶŊŀĬŘņĨŅĸȮŐĨƞľŅĔĴňĮĶŇĴŅĦĬƟŀĵŐĸŃŏįŅŐĭĭĸħŀŀĔĞŇŏěĬőħĵĔŅĶĮƕħŏĨŅ
œĴƞŒľƟŀŅĔŅĻŏĕƟŅŏıŇŗĴĶŃľĺƞŅĚĔŅĶŏįŅȮŀŀĔĞŇŏěĬĪňŗŏĮƦĬŀĚėƢĮĶŃĔŀĭĕŀĚŏľĸŖĔŀŀĔœĞħƢěŃĩŌĔħŉĚœĮĝƞĺĵŒĬ
ĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚĽƞĺĬŏĔŇĬȮĪņŒľƟĬŘņŏėĸŊŀĭĪňŗœħƟěŃŀŀĔĽňŏĕňĵĺŀĴĽňŏĪŅľĶŊŀĽňŏĕňĵĺŀĴĽňĲƚŅȮ 

ĔŅĶĨĔŐĨƞĚŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚħƟĺĵĔĶŃħŅļĸŀĔĸŅĵŏĶŇŗĴĕŉŘĬŒĬŀńĚĔķļȮŐĸŃıńĥĬŅőħĵȮěŀľƢĬȮ
ŐĞħŏĸŀĶƢ ŐĸŃȮĔŅĵȮĔĶňĬȮěŅĔĬńŘĬȮőěŏĞňĵȮŏĺħěƢĺŌƟħȮœħƟĬņĴŅŒĝƟĔńĭĔĶŃŏĭŊŘŀĚŏĺħěƢĺŌƟħȮĨƞŀĴŅȮőěŏĞňĵȮĽőĮħ 
(Josiah Spode) œħƟįĸŇĨŏėĶŊŗŀĚĸŅĵėĶŅĴıŇĴıƢĸŅĵħƟĺĵĔĶŃħŅļĸŀĔĸŅĵĪňŗœħƟěŅĔŏĪėĬŇėĔŅĶıŇĴıƢĳŅı
ĪňŗőĶĚĚŅĬĽőĮħȮ&Spode) ŒĬȮı,Ļ,Ȯ2326 (ė,Ļ,Ȯ1783)Ȯ 
 

 
ĳŅıĪňŗȮ8ȮěŅĬĸŅĵėĶŅĴĽőĮħȮ 

ĪňŗĴŅĳŅıȮhttps://collections.vam.ac.uk.ȮAccessed September 30, 2020. 
Available from http://collections.vam.ac.uk/item/O77999/ 

 

ĔƞŀĬľĬƟŅŒĬȮı,Ļ,Ȯ01/4Ȯ&ė,Ļ,Ȯ1751)ȮĭĶŇļńĪŀŇĬŏħňĵĨŃĺńĬŀŀĔŀńĚĔķļȮ&British East India 
Company) ĞŉŗĚŏĮƦĬĭĶŇļńĪĶƞĺĴĪŋĬĕŀĚŀńĚĔķļĔƞŀĨńŘĚĕŉŘĬŏıŊŗŀŐĽĺĚľŅĔŅĶėƟŅĔńĭĳŌĴŇĳŅėŀŇĬŏħňĵĨŃĺńĬŀŀĔȮ
ŒĬĳŅĵľĸńĚœħƟħņŏĬŇĬĔŅĶėƟŅĽƞĺĬŒľĠƞĔńĭŀŇĬŏħňĵŐĸŃěňĬȮŐĸŃĴňľĬƟŅĪňŗĮĔėĶŀĚŀŅĦŅĬŇėĴŒĬŀŇĬŏħňĵȮ
ĭĶŇļńĪłȮœħƟŏĶŇŗĴĸħĔŅĶĬņŏĕƟŅŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěŅĔĮĶŃŏĪĻěňĬĪņŒľƟĴňėĺŅĴĨƟŀĚĔŅĶŒĝƟĽŌĚŐĸŃľŅĴŅŒĝƟ
ĵŅĔĕŉŘĬȮ 

ŒĬȮı,Ļ,Ȯ0105Ȯ&ė,Ļ,Ȯ1784)ȮĳŅļňŒĭĝŅŒĬŀńĚĔķļĸħĸĚŀĵƞŅĚĴŅĔĪņŒľƟĔŅĶĭĶŇőĳėĝŅœħƟĶńĭ
ėĺŅĴĬŇĵĴŏıŇŗĴĕŉŘĬȮĞŉŗĚĪņŒľƟėĺŅĴĨƟŀĚĔŅĶĳŅĝĬŃŏėĶŊŗŀĚŒĝƟŒĬĔŅĶħŊŗĴĝŅŏıŇŗĴĕŉŘĬŏĝƞĬĔńĬȮŒĬĮƖŏħňĵĺĔńĬĬňŘ
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ŏıŊŗŀĨŀĭĽĬŀĚėĺŅĴĨƟŀĚĔŅĶŏėĶŊŗŀĚĸŅĵėĶŅĴĪňŗĨĔŐĨƞĚĸŅĵŐĭĭěňĬĪňŗŏıŇŗĴĴŅĔĕŉŘĬȮőěŏĞňĵȮĽőĮħȮ 
œħƟĮĶńĭĮĶŋĚĔĶŃĭĺĬĔŅĶıŇĴıƢĸŅĵŒĨƟŏėĸŊŀĭĽňĬŘņŏĚŇĬĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮőħĵŒĝƟĔĶŃħŅļıŇĴıƢĸŅĵěŅĔ
ŐįƞĬĪŀĚŐħĚĪňŗŐĔŃĽĸńĔħƟĺĵĴŊŀȮ&Nilsson, 0340' 

őĶĚĚŅĬĽőĮħįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵĪňŗŏĴŊŀĚĽőĨƠė-ŀŀĬ-ŏĪĶĬĨƢȮ&Stoke-on-Trent) őħĵ
œħƟıńĥĬŅĽŌĨĶįĽĴħŇĬįĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏĶňĵĔĺƞŅȮĽőĨƠėȮœĝĬƞŅ (Stoke China) ŒĬȮı,ĻȮ0117Ȯ&ė,Ļ,Ȯ
1796) ĨƞŀĴŅŏĮĸňŗĵĬĝŊŗŀŏĮƦĬȮőĭĬœĝĬƞŅȮ&Bone china'ȮŏĮƦĬįĸŇĨĳńĦĤƢĪňŗĭŅĚĴňėĺŅĴŐĕŖĚŐĔĶƞĚȮĴňĽňĕŅĺ
ĬĺĸȮŏĺĸŅŏėŅŃěŃĴňŏĽňĵĚħńĚĔńĚĺŅĬŐĸŃĴňėĺŅĴőĮĶƞĚŐĽĚħňĴŅĔȮőħĵĽƞĺĬįĽĴľĸńĔȮėŊŀȮŏĩƟŅĔĶŃħŌĔĺńĺȮ 
ħŇĬĕŅĺȮŐĸŃĽƞĺĬįĽĴŀŊŗĬȮ&Spodemuseumtrust.org) 

őĶĚĚŅĬĽőĮħĬņĺŇīňĔŅĶĨĔŐĨƞĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅıŇĴıƢĸŅĵĽňĴŅŒĝƟŐĸŃĽŊĭĪŀħĴŅěĬĮƤěěŋĭńĬȮ 
ŏĶŇŗĴĕńŘĬĨŀĬőħĵŐĔŃĸĺħĸŅĵĸĚĭĬŐįƞĬĪŀĚŐħĚŒĝƟŏĮƦĬŐĴƞıŇĴıƢĸŅĵȮĪņŒľƟŏĶňĵĔĺŇīňĔŅĶĬňŘŀňĔĝŊŗŀĺƞŅȮ
ŏĪėĬŇėŐĴƞıŇĴıƢŐįƞĬĪŀĚŐħĚȮ&Copper plate transfer) ŐĸŃıŇĴıƢĳŅıŏĮƦĬĔĶŃħŅļĸŀĔĸŅĵ 
 

 
ĳŅıĪňŗȮ9 ŏėĶŊŗŀĚĴŊŀŐĔŃĸŅĵȮŐįƞĬőĸľŃĪŀĚŐħĚȮĔĶŃħŅļĸŀĔĸŅĵŐĸŃĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵ  
ĪňŗĴŅĳŅı: transferwarecollectorsclub.org.ȮAccessed September 30, 2020.  

Available from https://www.transferwarecollectorsclub.org/ 
 

0,/,/ȮŏĪėĬŇėĔŅĶıŇĴıƢĳŅıȮ 
ľĴŅĵĩŉĚȮĔŅĶĩƞŅĵĪŀħĶŌĮŐĭĭěŅĔŐĴƞıŇĴıƢŀŀĔĴŅŏĮƦĬįĸĚŅĬĪňŗĴňĸńĔļĦŃŏľĴŊŀĬĔńĬ

ĔńĭŐĴƞıŇĴıƢĪŋĔĮĶŃĔŅĶ ŐĸŃœħƟĳŅıĪňŗŏľĴŊŀĬĔńĬĨńŘĚŐĨƞȮ2 ĝŇŘĬĕŉŘĬœĮȮĔŅĶıŇĴıƢĳŅıŏĮƦĬĚŅĬĪňŗıńĥĬŅ 
ĨƞŀŏĬŊŗŀĚĴŅěŅĔĔŅĶĺŅħĳŅıȮĞŉŗĚĔŅĶĺŅħĳŅıœĴƞĽŅĴŅĶĩĽĶƟŅĚįĸĚŅĬȮ2 ĝŇŘĬĪňŗĴňĸńĔļĦŃŏľĴŊŀĬĔńĬ 
ĪŋĔĮĶŃĔŅĶœħƟěŉĚĴňĔŅĶıńĥĬŅĔŅĶıŇĴıƢĕŉŘĬĴŅ ěňĬĩŊŀĺƞŅŏĮƦĬĝŅĨŇŐĶĔĪňŗĬņŏŀŅĺŇīňĔŅĶıŇĴıƢĴŅŒĝƟŀĵƞŅĚ
ŐıĶƞľĸŅĵĴŅĬŅĬĬńĭıńĬĮƖȮěŅĔĬńŘĬěŉĚœħƟŐıĶƞľĸŅĵŀŀĔœĮŒĬĳŌĴŇĳŅėĨƞŅĚȮŕȮĕŀĚőĸĔȮĝŅĨŇĨŃĺńĬĨĔœħƟ
ıńĥĬŅĔŅĶıŇĴıƢĳŅıĕŉŘĬŀĵƞŅĚĴŅĔȮĴňĔŅĶĬņŏėĶŊŗŀĚěńĔĶĔĸŏĕƟŅĴŅŒĝƟŒĬȮĪņŒľƟĔŅĶıŇĴıƢıńĥĬŅœĮŀĵƞŅĚ
ĶĺħŏĶŖĺŒĬĮƤěěŋĭńĬ (ĳŅėĺŇĝŅĪńĻĬĻŇĸĮƝ, Ĵ,Į,Į,8ȮœĴƞĮĶŅĔĢŏĸĕľĬƟŅ' 
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ĔŅĶıŇĴıƢĳŅıĪňŗŒĝƟįĸŇĨĔĶŃħŅļĸŀĔĸŅĵĝƞĺĵĸħĨƟĬĪŋĬĔŅĶįĸŇĨȮħƟĺĵĨƟĬĪŋĬĔŅĶıŇĴıƢ
ĪňŗėƞŀĬĕƟŅĚĨŗņĪņŒľƟįŌƟėĬěņĬĺĬĴŅĔĽŅĴŅĶĩĞŊŘŀŏėĶŊŗŀĚŒĝƟĪňŗĴňėŋĦĳŅıȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵĽƞĺĬŒľĠƞ
ĪňŗįĸŇĨŒĬŀńĚĔķļĴŅěŅĔĽŐĨĲĲŀĶƢħŏĝňĵĶƢȮ&Staffordshire) ĳŌĴŇĳŅėŏĺĽĨƢĴŇħŐĸĬĽƢȮĪňŗőĶĚĚŅĬŏĺħěƢĺŌƟħȮ
ŐĸŃőĶĚĚŅĬĽőĮħĨńŘĚŀĵŌƞȮŒĬĨŀĬŏĶŇŗĴĨƟĬĸĺħĸŅĵĵńĚŏĮƦĬĔŅĶŏĸňĵĬŐĭĭĸŅĵĭĬŏėĶŊŗŀĚĸŅĵėĶŅĴěňĬĞŉŗĚĪňŗ
ŏĮƦĬĪňŗĬŇĵĴŀĵŌƞĔƞŀĬȮĳŅĵľĸńĚĔŖĴňĸŅĵŀŊŗĬȮŏĝƞĬȮĸŅĵħŀĔœĴƟȮŀŅėŅĶȮĪŇĺĪńĻĬƢȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵ
ĽĶƟŅĚĝŊŗŀŏĽňĵĚŒľƟőĶĚĚŅĬŏĺħěƢĺŌƟħŐĸŃőĶĚĚŅĬĽőĮħŏěĶŇĠĶŋƞĚŏĶŊŀĚȮŐĸŃĴňĽƞĺĬĨƞŀĔŅĶŏĨŇĭőĨŀĵƞŅĚĔƟŅĺ
ĔĶŃőħħĕŀĚŀŋĨĽŅľĔĶĶĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏĮƦĬŏėĶŊŗŀĚŒĝƟĭĬőĨƠŃŀŅľŅĶĕŀĚŀńĚĔķļ 

ĕńŘĬĨŀĬĔŅĶįĸŇĨĔĶŃħŅļĸŀĔĸŅĵŏľĴŊŀĬĔńĭĔŅĶįĸŇĨĳŅııŇĴıƢĶƞŀĚĸŉĔ (Intaglio 
Technique'ȮĞŉŗĚŏĮƦĬŏĪėĬŇėĽĶƟŅĚĳŅııŇĴıƢĪňŗĬŇĵĴȮĴňŏŀĔĸńĔļĦƢőħħŏħƞĬŏĜıŅŃĨńĺȮĽŅĴŅĶĩĽĶƟŅĚįĸĚŅĬ
œħƟľĸŅĵĶŌĮŐĭĭȮőħĵŒĝƟŏĪėĬŇėŏĶňĵĔĺƞŅȮĳŅııŇĴıƢŐĴƞıŇĴıƢĽĸńĔȮ(Engraving'ȮŏĮƦĬŏĪėĬŇėĪňŗĩŌĔıńĥĬŅĕŉŘĬ
ĪňŗĮĶŃŏĪĻŏĵŀĶĴĬňȮŒĬĻĨĺĶĶļĪňŗȮ/3ȮőħĵėĶńŘĚŐĶĔĩŌĔĽĶƟŅĚĕŉŘĬőħĵĝƞŅĚĪŀĚŏıŊŗŀĮĶŃħńĭĨĔŐĨƞĚĚŅĬőĸľŃȮ
őħĵįŌƟĽĶƟŅĚĽĶĶėƢįĸĚŅĬěŃŒĝƟŏėĶŊŗŀĚĴŊŀőĸľŃĪňŗŏĶňĵĔĺƞŅȮĭŌĶŇĬȮ&Burin) ĴňėĴĕŀĚŏėĶŊŗŀĚĴŊŀŏĮƦĬĶŌĮĨńĺĺňȮ 
ĕŋħĶƞŀĚĸŉĔŏĮƦĬĳŅıľĶŊŀĸĺħĸŅĵĪňŗŀŀĔŐĭĭœĺƟĭĬıŊŘĬįŇĺőĸľŃŐįƞĬŏĶňĵĭŒĬĽĴńĵőĭĶŅĦĬŇĵĴŒĝƟŐįƞĬ
ĪŀĚŐħĚȮĭŌĶŇĬŏĮƦĬŏėĶŊŗŀĚĴŊŀĪňŗİƗĔİĬĪńĔļŃĔŅĶŒĝƟœħƟĵŅĔĴŅĔȮ&īňĶĺŋĥŇȮĭŋĠĵĻńĔħŇśŏĽĶň, 03348Ȯ01' 

 
ĳŅıĪňŗȮ10ȮŏėĶŊŗŀĚĴŊŀŐĔŃĳŅıȮ&Burin engraving tools) 

ĪňŗĴŅ8Ȯhttp://www.hollymorrison.com Accessed September 30, 2020.  
Available from http://www.hollymorrison.com/images/tools/burins.jpg 

 

0,/,0ȮĔŅĶĽĶƟŅĚĳŅııŇĴıƢŐĴƞıŇĴıƢĽĸńĔ (Engraving) 
ŏĽƟĬľĶŊŀĸĺħĸŅĵĭĬįĸĚŅĬĳŅııŇĴıƢŐĴƞıŇĴıƢĽĸńĔŏĔŇħěŅĔĶƞŀĚĶŀĵĪňŗĻŇĸĮƕĬŒĝƟĭŌĶŇĬ 

ĕŌħĕňħĸĚĭĬľĬƟŅŐįƞĬőĸľŃŒľƟŏĮƦĬĳŅıľĶŊŀĸĺħĸŅĵȮĴňĶŌĮŐĭĭŏĽƟĬŀńĬľĸŅĔľĸŅĵŐĨƞĴňĸńĔļĦŃŏħƞĬ
ĶƞĺĴĔńĬȮėŊŀȮĴňėĺŅĴĴńŗĬėĚŐĬƞĬŀĬȮŐĸŃŒĝƟŏėĶŊŗŀĚĴŊŀĽĶƟŅĚĬŘņľĬńĔŀƞŀĬŏĕƟĴȮĸŌĔĔĸŇŘĚĸĺħĸŅĵȮŏėĶŊŗŀĚĴŊŀĕńħ
ĩŌĮĸŅĵŐĭĬȮŏıŊŗŀĽĶƟŅĚĸńĔļĦŃıŊŘĬįŇĺĭĬĚŅĬĻŇĸĮŃĳŅııŇĴıƢ ĕńŘĬĨŀĬĔŅĶıŇĴıƢĳŅııŇĴıƢȮŏĶŇŗĴĨƟĬěŅĔ 

/,ȮĔŅĶĸĚľĴŉĔıŇĴıƢŒľƟĪńŗĺįŇĺľĬƟŅŐĴƞıŇĴıƢőĸľŃȮŐĸŃŒĝƟĬŇŘĺĬĺħĔħľĴŉĔıŇĴıƢŒľƟĸĚŒĬ
ĶƞŀĚŏĽƟĬŒľƟĪńŗĺĪńŘĚŐįƞĬȮ 
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0,ȮĬńŘĬŏĝŖħľĴŉĔıŇĴıƢĪňŗįŇĺľĬƟŅŐĴƞıŇĴıƢŀŀĔŒľƟŏľĸŊŀŏıňĵĚľĴŉĔıŇĴıƢĪňŗŀĵŌƞŒĬĶƞŀĚŏĽƟĬ
ŏĪƞŅĬńŘĬȮ 

1,ȮĬŜŅĔĶŃħŅļĪňŗŏĨĶňĵĴœĺƟȮ&ŐĝƞĬŘņŏĨĶňĵĴœĺƟĮĶŃĴŅĦȮ2-4ȮĝĴ,ȮľĶŊŀĪņŒľƟŏĮƖĵĔĝŊŘĬ
ŏıŊŗŀŒľƟŏĬŊŘŀĔĶŃħŅļŀƞŀĬĨńĺ'ȮĺŅĚėĺŗņĸĚĭĬľĬƟŅŐĴƞıŇĴıƢȮŐĸŃĬŜŅŏĕƟŅŐĪƞĬıŇĴıƢŐĶĚĔħĽŌĚȮ 

ĔĶŃħŅļĪňŗŀƞŀĬĨńĺěŃŏĔŖĭľĴŉĔıŇĴıƢĪňŗŀĵŌƞŒĬĶƞŀĚŏĽƟĬȮĨŇħŀŀĔĴŅŏĮƦĬĳŅıĨŅĴĪňŗĻŇĸĮƕĬ
œħƟĽĶƟŅĚœĺƟĭĬŐĴƞıŇĴıƢȮĞŉŗĚŐĴƞıŇĴıƢĝĬŇħĬňŘĴňėĺŅĴėĚĪĬĽŌĚĴŅĔȮŐĴƞıŇĴıƢľĬŉŗĚĝŇŘĬĽŅĴŅĶĩıŇĴıƢĳŅıœħƟ
ľĸŅĵĝŋħ ěĬĔĶŃĪńŗĚŐĴƞıŇĴıƢŏĽŊŗŀĴȮėŊŀȮĸńĔļĦŃŏĽƟĬŒĬĳŅıĪňŗıŇĴıƢŀŀĔĴŅŏĶŇŗĴœĴƞėĴĝńħȮŏĪėĬŇėĳŅııŇĴıƢ
ĝĬŇħĬňŘĬŇĵĴŒĝƟŒĬĔŅĶıŇĴıƢŏŀĔĽŅĶĽņėńĠȮŏĝƞĬȮīĬĭńĨĶŒĬĽĴńĵŐĶĔȮ(īňĶĺŋĥŇȮĭŋĠĵĻńĔħŇśŏĽĶň, 2556: 23)
ŐĸŃŒĝƟŒĬĔŅĶįĸŇĨĔĶŃħŅļĸŀĔĸŅĵĽņľĶńĭıŇĴıƢĸŅĵĸĚĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ  

ŏĴŊŗŀĬņŏĪėĬŇėıŇĴıƢĳŅııŇĴıƢŐĴƞıŇĴıƢĽĸńĔĴŅŒĝƟĨĔŐĨƞĚŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵȮĴň
ĕńŘĬĨŀĬħńĚĬňŘ (Nilsson, 2562) 

/,ȮŏĶŇŗĴŐĔŃĽĸńĔĸŅĵŀĵƞŅĚŀĵƞŅĚĸŃŏŀňĵħħƟĺĵĴŊŀĸĚĭĬŐįƞĬĪŀĚŐħĚȮŒĝƟŏĪėĬŇėĔŅĶĽĸńĔ
ŐĭĭěŋħȮ&Dot punching) ĽņľĶńĭĭĶŇŏĺĦĪňŗĨƟŀĚĔŅĶœĸƞĬŘņľĬńĔȮŐĽĚŏĚŅŒĬıŊŘĬĪňŗĕĬŅħŒľĠƞȮ 

0,ȮľĸńĚěŅĔŐĔŃĽĸńĔŏĽĶŖě ĽňįĽĴĔńĭĬŘņĴńĬěŃĩŌĔĮƚŅĵĸĚŒĬĶƞŀĚĪňŗŐĔŃĸŅĵœĺƟȮĕńŘĬĨŀĬĬňŘ
ĪņĭĬŏĨŅĪňŗŒľƟėĺŅĴĶƟŀĬŐįƞĬĪŀĚŐħĚŏıŊŗŀŒľƟĽňœľĸĪńŗĺĶƞŀĚĪňŗŐĔŃĽĸńĔœĺƟĚƞŅĵĕŉŘĬȮĮŅħĽňĸĚŒĬĶƞŀĚĽĸńĔħƟĺĵ
ŐįƞĬœĴƟȮ 

1,ȮŏĴŊŗŀĶŀĵŐĔŃĽĸńĔĴňĽňŏĨŖĴŐĸƟĺȮĮŅħĽňĽƞĺĬŏĔŇĬŀŀĔěŅĔįŇĺľĬƟŅŀĵƞŅĚĶŃĴńħĶŃĺńĚȮ 
őħĵŏľĸŊŀĽňœĺƟŏĜıŅŃŒĬŏĽƟĬŐĸŃěŋħĪňŗŐĔŃĽĸńĔȮ 

2,ȮľĸńĚěŅĔĮŅħĽňĽƞĺĬŏĔŇĬŀŀĔŐĸƟĺȮĪņėĺŅĴĽŃŀŅħŐįƞĬĪŀĚŐħĚ 
3,ȮĪņĔĶŃħŅļĸŀĔĸŅĵŒľƟĝŊŘĬħƟĺĵĬŘņĽĭŌƞȮĬņœĮĺŅĚĪŅĭĸĚĭĬŐĴƞıŇĴıƢȮěŅĔĬńŘĬĶňħįƞŅĬ

ĸŌĔĔĸŇŘĚŐĪƞĬıŇĴıƢȮĸŌĔĔĸŇŘĚěŃėĸŋĴħƟĺĵįƟŅĽńĔľĸŅħŏıŊŗŀŒľƟĔĶŃħŅļĽńĴįńĽŐĬĭĔńĭŐĴƞıŇĴıƢ 
4,ȮĬņŐįƞĬŐĴƞıŇĴıƢőĸľŃĔĸńĭœĮĺŅĚĭĬŏĨŅĶƟŀĬȮŐĸŃħŉĚĸŀĔĔĶŃħŅļĪňŗıŇĴıƢŀŀĔĴŅ

ěŅĔŐĴƞıŇĴıƢȮĕŉŘĬĴŅĪŇŘĚœĺƟŒľƟŐľƟĚȮŏĴŊŗŀĔĶŃħŅļĩŌĔĵĔĕŉŘĬěŃĨŇħĸŅĵĽňĪňŗœħƟěŅĔĔŅĶŐĔŃĽĸńĔŀĵŌƞĭĬįŇĺ
ĔĶŃħŅļȮ 

5,ȮĨńħĸĺħĸŅĵĨŅĴĪňŗĨƟŀĚĔŅĶĨĔŐĨƞĚŀŀĔěŅĔŐįƞĬĔĶŃħŅļĸŀĔĸŅĵȮ 
6,ȮĺŅĚĝŇŘĬĽƞĺĬĕŀĚĔĶŃħŅļĸŀĔĸŅĵĸĚŒĬĨņŐľĬƞĚĭĬĳŅĝĬŃħŇĬŏįŅĪňŗįƞŅĬĔŅĶŏįŅħŇĭ

ŀĵƞŅĚĶŃĴńħĶŃĺńĚȮĞŉŗĚĸŅĵěŃĨŇħŀĵŌƞĔńĭįŇĺĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅħƟĺĵėĺŅĴŏľĬňĵĺĕŀĚĽňȮ 
7,ȮĶňħĔĶŃħŅļĸŀĔĸŅĵŒľƟŐĬĭĽĬŇĪĭĬĳŅĝĬŃȮŐĸŃŒĝƟŐĮĶĚĕĬŐĕŖĚĝŋĭĬŘņĽĭŌƞĔħ

ĔĶŃħŅļĸŀĔĸŅĵŒľƟĽňĩŌĔĞńĭĸĚĭĬŏĬŊŘŀħŇĬȮ 
/.,ȮĬņĔĶŃħŅļĸŀĔĸŅĵŀŀĔȮŒĝƟĲŀĚĬŘņěŋƞĴĬŘņĸŌĭĔĶŃħŅļĸŀĔĸŅĵŒľƟŀƞŀĬĨńĺȮŐĸƟĺŒĝƟ

ĲŀĚĬŘņĸŌĭĔĶŃħŅļĸŀĔĸŅĵŒľƟľĸŋħŀŀĔěŅĔĳŅĝĬŃȮŐĸƟĺĸƟŅĚŀŀĔħƟĺĵĬŘņŏĵŖĬȮ 
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//,ȮŏĴŊŗŀĔĶŃħŅļĸŀĔĸŅĵĩŌĔĸƟŅĚŀŀĔĔŖěŃŏľĸŊŀĸŅĵĨŇħĭĬĳŅĝĬŃ 
12.ȮĪŇŘĚŒľƟŐľƟĚȮŐĸƟĺŏįŅĪňŗŀŋĦľĳŌĴŇȮ43.-53.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŏĮƦĬŏĺĸŅȮ/.ȮĝńŗĺőĴĚȮ

ŏıŊŗŀŒľƟĬŘņĴńĬěŅĔĽňĶŃŏľĵŀŀĔœĮȮŐĸŃĸĺħĸŅĵěŃĨŇħĭĬĳŅĝĬŃȮ 
/1,ȮĬņĳŅĝĬŃœĮĝŋĭŏėĸŊŀĭŒĽȮŐĸƟĺĬņĴŅŏįŅŀňĔėĶńŘĚľĬŉŗĚĪňŗŀŋĦľĳŌĴŇȮ/*.3.ȮŀĚĻŅ

ŏĞĸŏĞňĵĽȮĞŉŗĚŏĮƦĬĝƞĺĚĪňŗĸŅĵěŃŏĮĸňŗĵĬŏĮƦĬĽňĬŘņŏĚŇĬ 
ŏĪėőĬőĸĵňįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵœħƟĩŌĔĬņĴŅŒĝƟŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴŅĽĨĶŇėĨƢȮ

&Maastricht) ĮĶŃŏĪĻŏĬŏīŀĶƢŐĸĬħƢȮŏĴŊŗŀĮĶŃĴŅĦȮı,Ļ,Ȯ2383Ȯ&ė,Ļ,/62.'ȮőħĵŒĝƟŐįƞĬĪŀĚŐħĚ
ŐĔŃĽĸńĔěŅĔĮĶŃŏĪĻŀńĚĔķļȮŐĸŃŒĬĮĶŃŏĪĻŏĬŏīŀĶƢŐĸĬħƢĴňĭĶŇļńĪŀŇĬŏħňĵĨŃĺńĬŀŀĔĕŀĚŏĬŏīŀĶƢŐĸĬħƢȮ
ĞŉŗĚėƟŅĕŅĵĔńĭěňĬŐĸŃĠňŗĮŋƙĬȮŐĸŃŀŅěŏĮƦĬĽŅŏľĨŋľĬŉŗĚĪňŗŏĪėőĬőĸĵňĔŅĶįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŐıĶƞ
œĮĽŌƞĮĶŃŏĪĻĠňŗĮŋƙĬŒĬŏĺĸŅĨƞŀĴŅ 

 

 
 

ĳŅıĪňŗȮ11 ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵĴŅĽĨĶŇėĨƢȮŏĬŏīŀĶƢŐĸĬħƢ 
ĪňŗĴŅĳŅı8ȮBag Bag Syd Vintage Accessed  September 10, 2020.  

Available from 
https://www.bagbagsydvintage.com/listing/528996177/antique-maastricht-holland-

blue-and 
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0,/,1ȮĔŅĶįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵěŅĔőĶĚĚŅĬĽőĮħ ĮĶŃŏĪĻŀńĚĔķļ 
 

 
 

ĳŅıĪňŗȮ/0ȮĸŌĔĔĸŇŘĚőĸľŃŐĔŃĸŅĵĽņľĶńĭıŇĴıƢıŇĴıƢĸŅĵħƟĺĵĔĶŃħŅļĸŀĔĸŅĵ 
ĪňŗĴŅĳŅı8Ȯwikipedia.org/wiki/Transfer_printing.ȮAccessed OctoberȮ10, 2020.  

Available from https://commons.wikimedia.org/wiki/File:VA01Oct/._/35,jpg 
 

 
 

ĳŅıĪňŗȮ/1ȮıŇĴıƢĸŅĵěŅĔŐįƞĬőĸľŃ 
ĪňŗĴŅĳŅı8ȮTransfer Printing Demonstration at Spode. Accessed October 10, 2020.  

Available from https://www.youtube.com/watch?v=9P7sIvxtLho&t=1s 
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ĳŅıĪňŗȮ/2ȮĔĶŃħŅļĸŀĔĸŅĵĪňŗœħƟěŅĔĔŅĶıŇĴıƢ 
ĪňŗĴŅĳŅı8ȮTransfer Printing Demonstration at Spode. Accessed October 10, 2020.  

Available from https://www.youtube.com/watch?v=9P7sIvxtLho&t=1s 
 

 
 

ĳŅıĪňŗȮ/3ȮĨńħĔĶŃħŅļĸŅĵŀŀĔŏĮƦĬĝŇŘĬĨŅĴĕĬŅħĸŅĵ 
ĪňŗĴŅĳŅı8ȮTransfer Printing Demonstration at Spode. Accessed October 10, 2020.  

Available from https://www.youtube.com/watch?v=9P7sIvxtLho&t=1s 
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ĳŅıĪňŗȮ/4ȮĬņĸŅĵĪňŗĨńħŀŀĔŐĸŃĪņŒľƟœĮĺŅĚĨņŐľĬƞĚĪňŗĨƟŀĚĔŅĶ 
ĪňŗĴŅĳŅı8ȮTransfer Printing Demonstration at Spode. Accessed October 10, 2020.  

Available from https://www.youtube.com/watch?v=9P7sIvxtLho&t=1s 
 

 
 

ĳŅıĪňŗȮ/5ȮĶňħĔĶŃħŅļĸŅĵŒľƟŐĬĭĽĬŇĪĭĬĳŅĝĬŃ 
ĪňŗĴŅĳŅı8ȮTransfer Printing Demonstration at Spode. Accessed October 10, 2020.  

Available from https://www.youtube.com/watch?v=9P7sIvxtLho&t=1s 
 



  23 

 
 

ĳŅıĪňŗȮ/6ȮŒĝƟŐĮĶĚĕĬŐĕŖĚĔħĔĶŃħŅļĸŅĵŒľƟľĴŉĔĨŇħĭĬĳŅĝĬŃ 
ĪňŗĴŅĳŅı8ȮTransfer Printing Demonstration at Spode. Accessed October 10, 2020.  

Available from https://www.youtube.com/watch?v=9P7sIvxtLho&t=1s 
 

 
 

ĳŅıĪňŗȮ/7ȮŒĝƟĲŀĚĬŘņĸŌĭĔĶŃħŅļĸŅĵŒľƟŀƞŀĬĨńĺ 
ĪňŗĴŅĳŅı8ȮTransfer Printing Demonstration at Spode. Accessed October 10, 2020.  

Available from https://www.youtube.com/watch?v=9P7sIvxtLho&t=1s 
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ĳŅıĪňŗȮ0.ȮŒĝƟĲŀĚĬŘņĸŌĭĔĶŃħŅļĸŅĵŒľƟľĸŋħŀŀĔěŅĔĳŅĝĬŃ 
ĪňŗĴŅĳŅı8ȮTransfer Printing Demonstration at Spode. Accessed October 10, 2020.  

Available from https://www.youtube.com/watch?v=9P7sIvxtLho&t=1s 
 

 
 

ĳŅıĪňŗȮ0/ȮĳŅĝĬŃĪňŗĨŇħŏĽĶŖěĕńŘĬĨŀĬĔŅĶĸŀĔĸŅĵȮıĶƟŀĴŐĴƞıŇĴıƢŐĸŃĔĶŃħŅļĸŅĵ 
ĪňŗĴŅĳŅı8ȮTransfer Printing Demonstration at Spode. Accessed October 10, 2020.  

Available from https://www.youtube.com/watch?v=9P7sIvxtLho&t=1s 
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0,0ȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŒĬĮĶŃŏĪĻĠňŗĮŋƙĬ 
 ĔŅĶĸƞĴĽĸŅĵĕŀĚĶŅĝĺĚĻƢľĴŇĚȮ&ı,Ļ,Ȯ/146-/422'ȮŒĬıŋĪīĻĨĺĶĶļĪňŗȮ17 ĪņŒľƟĭĶŇļńĪŀŇĬŏħňĵ
ĨŃĺńĬŀŀĔĕŀĚŏĬŏīŀĶƢŐĸĬħƢȮœĴƞĽŅĴŅĶĩėƟŅĕŅĵŏėĶŊŗŀĚĸŅĵėĶŅĴěŅĔĮĶŃŏĪĻěňĬœħƟŀňĔĨƞŀœĮȮĭĶŇļńĪłȮ
ěŉĚŏĶŇŗĴĨƟĬĔŅĶėƟŅŏėĶŊŗŀĚĸŅĵėĶŅĴĔńĭĠňŗĮŋƙĬŒĬģŅĬŃįŌƟįĸŇĨŏėĶŊŗŀĚŏėĸŊŀĭĪŅĚŏĸŊŀĔ ĞŉŗĚĔŅĶėƟŅĕŅĵĔńĭĠňŗĮŋƙĬ
ŏĮƦĬĽŅŏľĨŋľĬŉŗĚĪňŗŏĪėőĬőĸĵňĔŅĶįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŏĕƟŅœĮĽŌƞĮĶŃŏĪĻĠňŗĮŋƙĬŒĬŏĺĸŅĨƞŀĴŅȮ
ŏĬŊŗŀĚěŅĔıƞŀėƟŅĝŅĺŏĬŏīŀĶƢŐĸĬħƢĬņŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵěŅĔŀńĚĔķļŐĸŃŏĬŏīŀĶƢŐĸĬħƢœĮĵńĚĠňŗĮŋƙĬ
ŒĬĝƞĺĚĮĸŅĵĵŋėŏŀőħŃȮ&ı,Ļ,Ȯ0/24-02//'ȮŐĨƞėĺŅĴıĵŅĵŅĴĪňŗěŃįĸŇĨŏĸňĵĬŐĭĭœĴƞĮĶŃĽĭėĺŅĴĽņŏĶŖě 
(Tajimi 1997: 5ů6, quoted in Ross, 2012)  

ĔŅĶįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŒĬĮĶŃŏĪĻĠňŗĮŋƙĬȮŏĶŇŗĴŒĬȮı,Ļ,Ȯ021/ȮőħĵĴňĝŊŗŀŏĶňĵĔŏĪėĬŇėĬňŘ
ĺƞŅȮŀŇĬĭńĬŏĨŃȮ(Ԋ ︣, Inbante) ŏĮƦĬľĬŉŗĚŒĬĺŇīňĔŅĶħńŘĚŏħŇĴĪňŗŒĝƟĨĔŐĨƞĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĞŉŗĚŏľĴŊŀĬĔńĭ
ĔŅĶıŇĴıƢħƟĺĵĔĶŃħŅļĸŀĔĸŅĵȮőħĵĸĺħĸŅĵĪňŗıŇĴıƢĭĬĔĶŃħŅļĪņĴŊŀĠňŗĮŋƙĬȮľĶŊŀĔĶŃħŅļĺŅĝŇȮěŃĩŌĔ
ĸŀĔĸŅĵĸĚĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ&Nilsson, 0340' 

ĔƞŀĬľĬƟŅĬńŘĬĴňŏĪėĬŇėĔŅĶĽĶƟŅĚĸŅĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŒĔĸƟŏėňĵĚĔńĬėŊŀȮĔŅĶıŇĴıƢĸŅĵħƟĺĵ
ŏĪėĬŇėĜĸŋȮľĶŊŀȮĽŏĨĬĞŇĸȮ&Stencil) ŏĮƦĬĔŅĶıŇĴıƢĸĺħĸŅĵőħĵŏĕňĵĬĸŅĵĭĬĔĶŃħŅļȮŐĸƟĺŏěŅŃĜĸŋĸŅĵȮ
ěŅĔĬńŘĬŒĝƟĽňĪŅĸĚĭĬĸŅĵĜĸŋȮŏĶňĵĔĻŇĸĮŃĔŅĶıŇĴıƢĸŅĵĮĶŃŏĳĪĬňŘĺƞŅȮėŅĨŅĔŅĴŇȮ&ἷ♠, ȮKatagami 
stencils) ĞŉŗĚŏĮƦĬŏĪėĬŇėĪňŗıĭœħƟŒĬĚŅĬĵƟŀĴįƟŅȮĚŅĬœĴƟŐĸŃŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ ĞŉŗĚŏĪėĬŇėĬňŘœħƟĶńĭĔŅĶĲƘƨĬĲŌ
ŒĬȮı,Ļ,Ȯ02/6ȮĪňŗŏĴŊŀĚŀŅĶŇĨŃŐĸŃœħƟĶńĭĬŇĵĴĪńŗĺĠňŗĮŋƙĬŀňĔėĶńŘĚȮ 

ėŅĨŅĔŅĴŇŒĝƟĔŅĶĶŃĭŅĵĽňőėĭŀĸĨƢįƞŅĬĸŅĵĜĸŋȮŏıŊŗŀĽĶƟŅĚĸĺħĸŅĵŒĨƟŏėĸŊŀĭȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚ 
ėŅĨŅĔŅĴŇĬŇĵĴĨĔŐĨƞĚĪńŗĺŒĭĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔȮŏĪėĬŇėėŅĨŅĔŅĴŇœħƟĶńĭĔŅĶıńĥĬŅĕŉŘĬŒĬĵŋėŏŀőħŃȮ
&ı,Ļ,Ȯ0/24-02//'ȮŐĸŃœħƟĶńĭėĺŅĴĬŇĵĴĴŅĔĪňŗĽŋħĭĬŏėĶŊŗŀĚŏėĸŊŀĭĪňŗįĸŇĨěņĬĺĬĴŅĔŒĬĵŋėŏĴěŇȮ&Bibb, 
0../8Ȯ3-4'ȮĔƞŀĬĪňŗěŃĴňĔŅĶıńĥĬŅŏĪėőĬőĸĵňıŇĴıƢĸŅĵħƟĺĵĔĶŃħŅļĸŀĔĸŅĵ ĔŅĶĨĔŐĨƞĚėŅĨŅĔŅĴŇ
ĽƞĺĬŒľĠƞľŅĵœĮěŅĔĨĸŅħĠňŗĮŋƙĬĮĶŃĴŅĦȮı,Ļ,Ȯ024.Ȯ&ė,Ļ,Ȯ/70.'Ȯ&Ross, 0..78Ȯ/34' 

 
 

ĳŅıĪňŗȮ00ȮĩƟĺĵĸŅĵėĶŅĴŐĭĭėŅĨŅĔŅĴŇȮ 
ĪňŗĴŅĳŅı: Ross, 0./0:  
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ŀňĔŐĬĺėŇħľĬŉŗĚĕŀĚĔŅĶįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŒĬĮĶŃŏĪĻĠňŗĮŋƙĬėŊŀȮŒĬĔŅĶĮĢŇĶŌĮėĺŅĴ
ŏěĶŇĠĕŀĚĠňŗĮŋƙĬĽĴńĵŏĴěŇȮľĶŊŀȮŏĴŀŇěŇȮ&Meiji) (ı,Ļ,Ȯ02//-0233'ȮŏĮƦĬĝƞĺĚŏĺĸŅĪňŗĠňŗĮŋƙĬĮĶńĭĮĶŋĚĮĶŃŏĪĻ
ėĶńŘĚŒľĠƞŒľƟŏěĶŇĠĔƟŅĺľĬƟŅĪńĬĽĴńĵĨŅĴŐĭĭĝŅĨŇĨŃĺńĬĨĔȮőħĵŏĜıŅŃŒĬĽĴńĵĽĴŏħŖěıĶŃěńĔĶıĶĶħŇȮ
ĴŋĨĽŉŁŇőĨŃȮ&Mutsuhito, ı,Ļ,Ȯ02/.-024/'ȮĞŉŗĚĨĶĚĔńĭĶńĝĔŅĸıĶŃĭŅĪĽĴŏħŖěıĶŃěŋĸěŀĴŏĔĸƟŅ
ŏěƟŅŀĵŌƞľńĺȮĶńĝĔŅĸĪňŗȮ3Ȯ(ı,Ļ,Ȯ02//-0231'ȮĴňĔŅĶĮĢŇĶŌĮĮĶŃŏĪĻľĸŅĵħƟŅĬĶĺĴĩŉĚħƟŅĬŏĻĶļģĔŇěŐĸŃ
ŀŋĨĽŅľĔĶĶĴȮőħĵĽƞĚŏĽĶŇĴĔŅĶĸĚĪŋĬĕŀĚĳŅėŏŀĔĝĬĪńŘĚŀŋĨĽŅľĔĶĶĴľĬńĔŐĸŃŀŋĨĽŅľĔĶĶĴŏĭŅȮĴňĔŅĶ
ĬņŏĕƟŅŏėĶŊŗŀĚěńĔĶĪňŗĪńĬĽĴńĵŐĸŃěƟŅĚįŌƟŏĝňŗĵĺĝŅĠěŅĔĮĶŃŏĪĻĨŃĺńĬĨĔĴŅŒľƟėņŐĬŃĬņȮ 

ŀŋĨĽŅľĔĶĶĴĔŅĶįĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĔŖŏĮƦĬĽŅĕŅľĬŉŗĚĪňŗĴňįŌƟŏĝňŗĵĺĝŅĠěŅĔĮĶŃŏĪĻĨŃĺńĬĨĔȮĴň
ĔŅĶıńĥĬŅŏĪėőĬőĸĵňĔŅĶįĸŇĨŏėĸŊŀĭŐĸŃĽŅĶĽňȮĬņŏėĶŊŗŀĚěńĔĶĴŅŒĝƟŒĬĔŅĶŏĨĶňĵĴħŇĬȮŒĝƟĺŇīňĔŅĶľĸƞŀħŇĬȮ
&slip casting'ȮŒĝƟĩƞŅĬľŇĬŏĮƦĬŏĝŊŘŀŏıĸŇĚŏĨŅȮŐĸŃŏĪėĬŇėĔŅĶĨĔŐĨƞĚŒľĴƞȮŕȮĭŋėėĸĽņėńĠĪňŗĴňĭĪĭŅĪėŊŀȮ
ĔŀĪĪƢĲĶňħȮĺŅĔŏĬŀĶƢȮ&Gottfried Wagner) ĬńĔŏėĴňĝŅĺŏĵŀĶĴĬňĞŉŗĚĩŌĔŏĝŇĠĴŅĝƞĺĵıńĥĬŅĺńĽħŋŐĸŃ
ŏĪėĬŇėĔŅĶįĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŏĬŊŘŀħŇĬĮƤƨĬŐĸŃĬŘņŏėĸŊŀĭŒĬĠňŗĮŋƙĬĪňŗŏĴŊŀĚŀŅĶŇĨŃȮĞŉŗĚŏĮƦĬĻŌĬĵƢĔĸŅĚĔŅĶ
įĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĠňŗĮŋƙĬŒĬȮı,Ļ,Ȯ02/1ȮŐĨƞľĬŉŗĚŒĬėĺŅĴĽņŏĶŖěĪňŗĽņėńĠĪňŗĽŋħĕŀĚĺŅĔŏĬŀĶƢėŊŀȮŏŀŅ
őėĭŀĸĨƢŀŀĔœĞħƢĪňŗįĸŇĨħƟĺĵĔĶĶĴĺŇīňŏėĴňȮĬņŏĕƟŅěŅĔĵŋőĶĮŐĸŃŀŏĴĶŇĔŅĴŅŒĝƟŐĪĬĪňŗőėĭŀĸĨƢīĶĶĴĝŅĨŇȮ
&gosu) ĪňŗĬņŏĕƟŅěŅĔěňĬȮ&Ross, 0./08Ȯ2' 
 ĔŅĶĮĢŇĺńĨŇŀŋĨĽŅľĔĶĶĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬĮĶŃŏĪĻĠňŗĮŋƙĬŒĬĽĴńĵŏĴěŇȮŏĶŇŗĴĕŉŘĬŏĴŊŗŀĽŅĴŅĶĩ
ĨĔŐĨƞĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅœħƟħƟĺĵŏĪėĬŇėıŇĴıƢĸŅĵŐĪĬĪňŗĨĔŐĨƞĚħƟĺĵĔŅĶĺŅħĴŊŀȮĪņŒľƟįĸŇĨ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĮƦĬěņĬĺĬĴŅĔœħƟ 

ŏĪėĬŇėĔŅĶŒĝƟŐįƞĬĪŀĚŐħĚŏĮƦĬŐĴƞıŇĴıƢĸŅĵȮ&copperplate transfer) ľĶŊŀŒĬĳŅļŅĠňŗĮŋƙĬėŊŀȮ
őħĭńĬȮŏĪĬĜŃȮ( Doban Tensha) ľĴŅĵĩŉĚȮĔŅĶĨĔŐĨƞĚħƟĺĵĔĶŃħŅļĸŀĔĸŅĵěŅĔŐĴƞıŇĴıƢ ,אּ
ŐįƞĬĪŀĚŐħĚȮ&Ross, 0./08Ȯ6'ȮĞŉŗĚŏĮƦĬŏĪėĬŇėĳŅııŇĴıƢħƟĺĵŐĴƞıŇĴıƢŐįƞĬĪŀĚŐħĚĸĚĭĬĔĶŃħŅļĽŅ
ĠňŗĮŋƙĬŐĸŃĸŀĔĸŅĵĸĚĭĬıŊŘĬįŇĺŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĮƤěěŋĭńĬŏĪėĬŇėĬňŘŏľĸŊŀĪņŒĬőĶĚĚŅĬĭŅĚŐľƞĚŏĪƞŅĬńŘĬȮ
ŏĬŊŗŀĚěŅĔĔŅĶŐĔŃĸŅĵħƟĺĵĴŊŀĴňŐĬĺőĬƟĴĪňŗěŃıŇĴıƢĳŅıĸŀĔĸŅĵŀŀĔĴŅœĴƞŏĶňĵĭŐĸŃĽňœĴƞĽĴŗņŏĽĴŀȮ
őĶĚĚŅĬĭŅĚŐľƞĚěŉĚŒĝƟŏĪėĬŇėĔŅĶıŇĴıƢĞŇĸėƢĽĔĶňĬȮ&Silk screen) őħĵĮŅħľĴŉĔıŇĴıƢįƞŅĬįƟŅŏĬŊŘŀĸŃŏŀňĵħȮ
ŏĝƞĬȮįƟŅœľĴȮĔŅĶıŇĴıƢĞŇĸėƢĽĔĶňĬŏĮƦĬĺŇīňĪňŗĴňĮĶŃĽŇĪīŇĳŅıĴŅĔĪņŒľƟĔŅĶıŇĴıƢĸŅĵĪņœħƟĚƞŅĵĕŉŘĬȮ 

ĽĴńĵŏĴěŇĔŅĶįĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĕŀĚĠňŗĮŋƙĬĴňėĺŅĴĔƟŅĺľĬƟŅŒĬŏĪėĬŇėĔŅĶĨĔŐĨƞĚĸĺħĸŅĵőħĵ
ŒĝƟŏĪėĬŇėĔŅĶıŇĴıƢȮŏĝƞĬȮĔŅĶıŇĴıƢĸŅĵħƟĺĵŏĪėĬŇėĸŅĵĜĸŋȮŐĸŃȮĔŅĶıŇĴıƢĸŅĵħƟĺĵĔĶŃħŅļĸŀĔĸŅĵĪňŗ
ĪņěŅĔŐĴƞıŇĴıƢŐįƞĬĪŀĚŐħĚȮŏĴŊŗŀœĴƞěņŏĮƦĬĨƟŀĚŒĝƟĝƞŅĚİƖĴŊŀĪňŗŏĝňŗĵĺĝŅĠħƟŅĬĻŇĸĮŃȮĪņŒľƟĽŅĴŅĶĩįĸŇĨ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěņĬĺĬĴŅĔĪňŗŒĝƟŒĬĝňĺŇĨĮĶŃěņĺńĬȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŏľĸƞŅĬňŘœħƟĔĶŃěŅĵœĮĪńŗĺ
ĠňŗĮŋƙĬıĶƟŀĴĔńĭĔŅĶıńĥĬŅŏėĶŊŀĕƞŅĵĔŅĶĕĬĽƞĚĪŅĚĶĩœĲŐĸŃŏĮĸňŗĵĬıķĨŇĔĶĶĴĔŅĶĭĶŇőĳėĕŀĚėĬĪńŗĺœĮ 
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0,1ȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŒĬĮĶŃŏĪĻěňĬ 
ĔŅĶįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵŒĬĮĶŃŏĪĻěňĬȮŏĶŇŗĴĝƟŅĔĺƞŅĔŅĶįĸŇĨŒĬĮĶŃŏĪĻĠňŗĮŋƙĬĮĶŃĴŅĦ

ı,Ļ,Ȯ0231ȮľĶŊŀĝƞĺĚȮ/.ȮĮƖŐĶĔĕŀĚėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ0.ȮŐĸŃĺŇīňĬňŘĩŌĔĵĔŏĸŇĔœĮĔƞŀĬĽĚėĶŅĴőĸĔėĶńŘĚĪňŗ
ĽŀĚŒĬȮı,Ļ,Ȯ0260Ȯ&Nilsson, 0340' 

ĮĶŃŏĪĻěňĬĽĴńĵĽŅīŅĶĦŃĶńģȮ&ı,Ļ,Ȯ0232-ĮƤěěŋĭńĬ'ȮĨĶĚĔńĭĝƞĺĚľĸńĚĶńĝĔŅĸıĶŃĭŅĪĽĴŏħŖě
ıĶŃĮĔŏĔĸƟŅŏěƟŅŀĵŌƞľńĺȮŐľĸƞĚįĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĕŀĚěňĬĵńĚėĚħņŏĬŇĬĔŅĶŀĵŌƞőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĔĸŋƞĴ
ŏĨŅŒĬĴĦĤĸĔĺƞŅĚĨĚŐĸŃĴĦĤĸİŌŏěňŘĵĬȮŒĬĮĶŃŏĪĻœĪĵėĺŅĴĬŇĵĴĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋőĶĮŐĸŃĠňŗĮŋƙĬ
ŏĶŇŗĴĮĶŅĔĢĝńħŐĸŃĴňĭĪĭŅĪĴŅĔĕŉŘĬŒĬĝƞĺĚĮĸŅĵıŋĪīĻĨĺĶĶļĪňŗȮ25 (ĔĸŅĚėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ19) ĞŉŗĚŏĮƦĬ
ĝƞĺĚľĸńĚĽĚėĶŅĴőĸĔėĶńŘĚĪňŗĽŀĚȮ 

ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěňĬıŇĴıƢĸŅĵħƟĺĵĔĶŃħŅļĸŀĔĸŅĵȮ&Transfer printing) ĪňŗıĭŒĬĮĶŃŏĪĻœĪĵ
ĽƞĺĬŒľĠƞȮŏĮƦĬĝŅĴŀƞŅĚȮľĶŊŀȮĝŅĴĕĬŅħŒľĠƞĪňŗħƟŅĬŒĬŒĝƟŏĪėĬŇėĔŅĶıŇĴıƢĸŀĔĸŅĵĽňĬŘņŏĚŇĬŏĮƦĬĸŅĵ
ħŀĔœĴƟĔƟŅĬĕħȮ&ŏĩŅħŀĔıŊĝĨĶŃĔŌĸĩńŗĺ'ȮħƟŅĬĬŀĔŏėĸŊŀĭĽňĬŘņĨŅĸȮĞŉŗĚĶŌĮŐĭĭŏĮƦĬĔŅĶŏĸňĵĬŐĭĭŏėĶŊŗŀĚ
ĸŅĵėĶŅĴŒĬĽĴńĵĔƞŀĬľĬƟŅȮėŊŀ 

/,ȮŏėĶŊŗŀĚĸŅĵėĶŅĴĪĶĚĝŅĴŀƞŅĚĪňŗĨĔŐĨƞĚħƟĺĵĔŅĶŏĕňĵĬĸŅĵħŀĔœĴƟĔƟŅĬĕħľĶŊŀŏĩŅħŀĔıŊĝ
ĨĶŃĔŌĸĩńŗĺȮĽĴńĵĶŅĝĺĚĻƢĝŇĚȮĶńĝĻĔŏĨƟŅĔĺĚȮ&ı,Ļ,Ȯ0142-0171'ȮĶƞĺĴĽĴńĵĔńĭıĶŃĭŅĪĽĴŏħŖěıĶŃĬńŗĚŏĔĸƟŅ
ŏěƟŅŀĵŌƞľńĺĶńĝĔŅĸĪňŗȮ1 &ı,Ļ, 2367-2394) 

0,ȮőĩȮŐĸŃĝŅĴŀƞŅĚĸŅĵėĶŅĴȮĸŅĵħŀĔœĴƟĔƟŅĬĕħȮįĸŇĨŏĸňĵĬŐĭĭŏėĶŊŗŀĚĸŅĵėĶŅĴĽĴńĵĶńĝĻĔ
ŏĨƟŅĔĺĚȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĔĸŋƞĴĬňŘĽńĬĬŇļģŅĬĺƞŅįĸŇĨěŅĔŏĨŅľĸĚěŌŏĔơŀȮ&Longzhuge) ŐĸŃŏĨŅœĨƟŏěňĵľĬƞĚȮ
&Daijianong) ĞŉŗĚŏĮƦĬŏĨŅĵƞŀĵŒĬĔĸŋƞĴŏĨŅěŇŗĚŏĨơŀŏěŇŘĬȮĴĦĤĸŏěňĵĚĞňȮĴňŀŅĵŋĶŅĺėĶŉŗĚŐĶĔıŋĪīĻĨĺĶĶļĪňŗȮ
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25 (ĮĸŅĵėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ19ȮĩŉĚĨƟĬėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ20) ĨĶĚĔńĭĶńĝĻĔĩĚěŊŘŀȮ&ı,Ļ,Ȯ02.3-02/5'Ȯ
ěĬĩŉĚĶńĝĻĔĔĺĚĽŌȮ&ı,Ļ,Ȯ02/6-023/'ȮŐľƞĚĶŅĝĺĚĻƢĝŇĚȮŐĸŃŏĝŊŗŀĺƞŅŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĔĸŋƞĴĬňŘĽƞĚŀŀĔěŅĔ
ŏĴŊŀĚĪƞŅĞƞŅĚœľƞȮěŉĚĶŌƟěńĔĔńĬŀňĔĝŊŗŀĺƞŅȮŏėĶŊŗŀĚĩƟĺĵĞƞŅĚœľƞȮľĶŊŀȮŏĞňŗĵĚœŁƟȮ&ĮĶŇĺĶĶĨȮīĶĶĴŅĮĶňĝŅĔĶ, 03348Ȯ
31' 

 

 
 

ĳŅıĪňŗȮ24ȮőĩŐĸŃĝŅĴŀƞŅĚĸŅĵėĶŅĴȮĸŅĵħŀĔœĴƟĔƟŅĬĕħȮŏĨŅľĸĚěŌŏĔơŀŐĸŃŏĨŅœĨƟŏěňĵľĬƞĚȮ 
ĪňŗĴŅĳŅı:ȮĮĶŇĺĶĶĨȮīĶĶĴŅĮĶňĝŅĔĶ, 2556 

 

 
 

ĳŅıĪňŗȮ25ȮŏĮĶňĵĭŏĪňĵĭŏĪėĬŇėĔŅĶĨĔŐĨƞĚĸŅĵőĩĸŅĵėĶŅĴěňĬ 
ěŅĔĞƟŅĵĴŊŀŏĪėĬŇėĜĸŋĸŅĵȮŏĪėĬŇėĔĶŃħŅļĸŀĔĸŅĵȮŐĸŃŏĪėĬŇėŏĕňĵĬĸŅĵħƟĺĵĴŊŀ 

 

ĽĴńĵĽŅīŅĶĦŃĶńģȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬıŇĴıƢĸŅĵĔĸŅĵŏĮƦĬĳŅĝĬŃŒĝƟĽŀĵŒĬĝňĺŇĨĮĶŃěņĺńĬĪňŗľŅ
ĴŅŒĝƟĚŅĬœħƟĚƞŅĵȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚĔĸŋƞĴĬňŘĴňľĸŅĵĶŌĮĪĶĚŐĸŃĮĶŃőĵĝĬƢŒĝƟĽŀĵŐĨĔĨƞŅĚȮŏĝƞĬȮĝŅĴŀƞŅĚȮľĶŊŀȮ
ĝŅĴĕĬŅħŒľĠƞĪňŗħƟŅĬŒĬŒĝƟŏĪėĬŇėĔŅĶıŇĴıƢĸŀĔĸŅĵĽňĬŘņŏĚŇĬŏĮƦĬĸŅĵħŀĔœĴƟĔƟŅĬĕħȮŏĩŅħŀĔıŊĝĨĶŃĔŌĸ
ĩńŗĺȮħƟŅĬĬŀĔŏėĸŊŀĭĽňĬŘņŏĚŇĬȮĽňĬŘņĨŅĸȮľĶŊŀĽňŏĕňĵĺĪňŗŏĸňĵĬŐĭĭŏėĶŊŗŀĚĸŅĵėĶŅĴŒĬĽĴńĵĮĸŅĵĶŅĝĺĚĻƢĝŇĚ 
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ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬıŇĴıƢĸŅĵĔĸŋƞĴĝŅĴıĶƟŀĴİŅĪňŗĴňĸŅĵħƟŅĬĬŀĔŏĮƦĬĶŌĮĴńĚĔĶľĶŊŀĬĔĔĶŃŏĶňĵĬ
ŒĬĶŌĮĶƞŅĚĺĚĔĸĴȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬıŇĴıƢĸŅĵŏľĸƞŅĬňŘįĸŇĨěŅĔĔĸŋƞĴŏĨŅĵƞŀĵŒĬŏĴŊŀĚěŇŗĚŏĨơŀŏěŇŘĬȮĴĦĤĸ
ŏěňĵĚĞňȮŐĸŃŏĨŅŒĬĴĦĤĸĔĺƞŅĚĨĚȮĮĶŃŏĪĻěňĬŐĸŃĽƞĚĴŅěņľĬƞŅĵĵńĚĮĶŃŏĪĻœĪĵěĬĩŉĚĝƞĺĚĽĴńĵ
ĽŅīŅĶĦĶńģȮĶƞĺĴĽĴńĵĔńĭĶńĝĔŅĸıĶŃĭŅĪĽĴŏħŖěıĶŃĴĚĔŋġŏĔĸƟŅŏěƟŅŀĵŌƞľńĺĶńĝĔŅĸĪňŗȮ4ȮŐĸŃĭŅĚĽƞĺĬŏĮƦĬ
ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚĪňŗįĸŇĨŏĸňĵĬŐĭĭěŅĔĮĶŃŏĪĻĠňŗĮŋƙĬĪňŗĽƞĚĴŅěņľĬƞŅĵŒĬĮĶŃŏĪĻœĪĵĝƞĺĚȮı,Ļ,Ȯ0242Ȯ 

ĔŅĶĨĔŐĨƞĚŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚħƟĺĵĔĶŃħŅļĸŀĔĸŅĵŐĪĬĔŅĶŏĕňĵĬĸŅĵŀĵƞŅĚŀŇĽĶŃĪņŒľƟįĸŇĨ
ŏėĶŊŗŀĚĸŅĵėĶŅĴĴňĶŅėŅĩŌĔĸĚȮŐĨƞŀĵƞŅĚœĶĔŖĨŅĴĺŇīňĸŀĔıŇĴıƢĸŅĵĔŖŀŅěěŃœħƟĶńĭŐĶĚĭńĬħŅĸŒěěŅĔ 
ŏėĶŊŗŀĚĸŅĵėĶŅĴěňĬĪňŗĨĔŐĨƞĚħƟĺĵěŋƞĴĽňőėĭŀĸĨƢıŇĴıƢĸŅĵĕŀĚĮĸŅĵĽĴńĵĶŅĝĺĚĻƢĝŇĚȮěŅĔĔĸŋƞĴŏĨŅŀńĬĞňȮ
ŏĴŊŀĚŏĜĺňĵĬőěĺȮĴĦĤĸİŌŏěňŘĵĬȮŏıĶŅŃĨƞŅĚĔŖĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĸħĨƟĬĪŋĬŐĸŃĶŃĵŃŏĺĸŅĔŅĶįĸŇĨȮ 
œĴƞěņŏĮƦĬĨƟŀĚŀŅĻńĵĝƞŅĚŏĕňĵĬĪňŗĴňİƖĴŊŀľĶŊŀėĺŅĴĮĶŃĦňĨĽņľĶńĭŏĕňĵĬĸĺħĸŅĵȮħŌŏľĴŊŀĬĺƞŅĺŇīňĬňŘœĴƞœħƟĶńĭ
ėĺŅĴĬŇĵĴěŅĔĸŌĔėƟŅĴŅĔĬńĔȮĶĺĴĩŉĚĺŇīňĸŀĔĸŅĵĭĬŏėĸŊŀĭĪňŗŏĔŇħĕŉŘĬŒĬĶŃĵŃŏĺĸŅŏħňĵĺĔńĬȮŏıĶŅŃ
ĸĺħĸŅĵŏľĸƞŅĬňŘĽŅĴŅĶĩĸŀĔľĸŋħœħƟĚƞŅĵŏĴŊŗŀĩŌĔĕńħĸƟŅĚŐĸŃœħƟĶńĭėĺŅĴĶƟŀĬŏĮƦĬŏĺĸŅĬŅĬȮ&ĮĶŇĺĶĶĨȮ 
īĶĶĴŅĮĶňĝŅĔĶ, 03348Ȯ35'Ȯ 

 

 
 

ĳŅıĪňŗȮ04ȮŏėĶŊŗŀĚĸŅĵėĶŅĴıŇĴıƢĸŅĵȮĔĸŋƞĴŏĨŅŀńĬĞňȮĮĸŅĵĽĴńĵĶŅĝĺĚĻƢĝŇĚȮ 
ĪňŗĴŅĳŅı8ȮľƟŀĚėĸńĚőĭĶŅĦĺńĨĩŋŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶȮĽĩŅĭńĬıŇıŇīĳńĦĤƢĔŅĶŏĶňĵĬĶŌƟŐľƞĚĝŅĨŇ 

 

ěŅĔĔŅĶĻŉĔļŅĽŅĴŅĶĩĽĶŋĮœħƟĺƞŅŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬıŇĴıƢĸŅĵįĸŇĨĕŉŘĬŒĬĮĶŃĴŅĦȮı,Ļ,Ȯ0231Ȯ
ŐĸŃĽƞĚĴŅěņľĬƞŅĵŒĬĮĶŃŏĪĻœĪĵĝƞĺĚȮı,Ļ,Ȯ0242ȮŐĸŃŐĴƟĔŅĶįĸŇĨŒĬěňĬħƟĺĵĺŇīňĬňŘěŃľĴħėĺŅĴĬŇĵĴ
ĔƞŀĬĽĚėĶŅĴőĸĔėĶńŘĚĪňŗĽŀĚŒĬȮı,Ļ,Ȯ0260 ŐĨƞŒĬĮĶŃŏĪĻœĪĵĔŖĵńĚĴňŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵĪňŗįĸŇĨ
ŏĸňĵĬŐĭĭěŅĔőĶĚĚŅĬŒĬĠňŗĮŋƙĬĽƞĚĴŅĕŅĵĨńŘĚŐĨƞŒĬĽĴńĵĶńĝĔŅĸĪňŗȮ4Ȯ&ı,Ļ,Ȯ0231-0245'ȮŐĸŃŏĮƦĬĺńĨĩŋĪňŗ
ıĭœħƟĴŅĔŒĬıŇıŇīĳńĦĤƢĪƟŀĚĩŇŗĬŐĸŃıŇıŇīĳńĦĤƢĺńħȮĶĺĴĩŉĚŐľĸƞĚĝŋĴĝĬĪńŗĺœĮ 

įŌƟĻŉĔļŅœħƟĽĶŋĮĔŅĶįĸŇĨŐĸŃŐıĶƞĔĶŃěŅĵĕŀĚŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵȮĨńŘĚŐĨƞŏĶŇŗĴįĸŇĨŒĬ
ŀńĚĔķļȮĮĶŃŏĪĻĨƞŅĚȮŕȮŒĬĵŋőĶĮȮŐıĶƞľĸŅĵĽŌƞĠňŗĮŋƙĬŐĸŃěňĬȮěĬĩŉĚıĭŒĬĮĶŃŏĪĻœĪĵȮœħƟħńĚĨŅĶŅĚĪňŗȮ/Ȯ 
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ĨŅĶŅĚĪňŗȮ1 ĔŅĶįĸŇĨŐĸŃŐıĶƞĔĶŃěŅĵĕŀĚŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵ 
ŀńĚĔķļ ĵŋőĶĮ ĠňŗĮŋƙĬ ěňĬ œĪĵ 

őĶĚĚŅĬ 
WedgwoodȮ 
ı,Ļ,Ȯ0077Ȯ 

    

 ĽĺňŏħĬȮı,Ļ,Ȯ2309 

ŏĵŀĶĴĬňȮı,Ļ,Ȯ01/1 

ĽĺŇĽŏĞŀĶƢŐĸĬħƢȮ 
ı,Ļ,Ȯ01/6 

őĶĚĚŅĬȮSpode 
ı,Ļ,Ȯ0104 

 

 İĶńŗĚŏĻĽȮı,Ļ,Ȯ0111 

ŏĬŏīŀĶƢŐĸĬħƢȮ 
ı,Ļ,Ȯ2383 

ĶńĝĻĔŏĨƟŅĔĺĚȮ 
ı,Ļ,Ȯ0142-0171 
&ĨƟĬŐĭĭĸŅĵ' 

ĶńĝĔŅĸĪňŗȮ1  
ı,Ļ, 2367-2394 

 
 

ĭĶŇļńĪŀŇĬŏħňĵ
ĨŃĺńĬŀŀĔȮ 
ĕŀĚŏĬŏīŀĶƢŐĸĬħƢ 
ı,Ļ,Ȯ02// 

ĶńĝĻĔĩĚěŊŘŀȮ 
ı,Ļ,Ȯ02.3-02/5 
&ĨƟĬŐĭĭĸŅĵ' 

ĶńĝĔŅĸĪňŗȮ5  
ı,Ļ, 2411-2453 

ėŅĨŅĔŅĴŇȮı,Ļ,Ȯ02/6 
őħĭńĬŏĪĬĜŃȮı,Ļ,Ȯ
0201Ȯ 
ŀŇĬĭńĬŏĨŃȮȮı,Ļ,Ȯ021/ 

 ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬ 
ıŇĴıƢĸŅĵ ŏĶŇŗĴįĸŇĨŒĬ
ĵŋėĽŅīŅĶĦĶńģ 
ı,Ļ,Ȯ0232-ĮƤěěŋĭńĬ 

ĶńĝĔŅĸĪňŗȮ4  
ı,Ļ, 2453-2467 

ĔĶŃŏĭŊŘŀĚŏĸňĵĬŐĭĭĽƞĚ
ěņľĬƞŅĵĪňŗĮĶŃŏĪĻœĪĵȮ
ı,Ļ,Ȯ2464 

 ĶńĝĔŅĸĪňŗȮ5  
ı,Ļ, 2445-2455 

 ĽĚėĶŅĴőĸĔėĶńŘĚĪňŗ
ĽŀĚȮı,Ļ,Ȯ0260 

ĶńĝĔŅĸĪňŗȮ8  
ı,Ļ, 2455-2489 
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1,ȮĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
 ĔŅĶĻŉĔļŅŒĬĮƤěěŋĭńĬıĭĺƞŅĴňľĸŅĵĔĶŃĭĺĬĔŅĶĪňŗĽƞĚįĸŒľƟŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĔŇħŏĽŊŗŀĴĽĳŅıȮ
ŏĝƞĬȮĔŅĶħŌŐĸĶńĔļŅȮĔŅĶěńħŏĔŖĭȮĔŅĶěńħŐĽħĚȮĔŅĶŀĬŋĶńĔļƢȮŏĮƦĬĨƟĬȮŐĸŃŏĴŊŗŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
ŏĽŊŗŀĴĽĳŅıěņŏĮƦĬĨƟŀĚĴňĺŇīňĔŅĶĮĢŇĭńĨŇĪňŗŏľĴŅŃĽĴȮŏıŊŗŀĝŃĸŀĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃľŅĪŅĚĮƚŀĚĔńĬ 

ĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňĮƤěěńĵľĸńĔĽņėńĠĽŀĚĮĶŃĔŅĶėŊŀȮĮƤěěńĵĳŅĵŒĬŀĵƞŅĚ
īĶĶĴĝŅĨŇĕŀĚĺńĽħŋȮŐĸŃĮƤěěńĵĳŅĵĬŀĔŀĵƞŅĚĴĬŋļĵƢŐĸŃĽĳŅıŐĺħĸƟŀĴȮĞŉŗĚĭŅĚėĶńŘĚĵŅĔĪňŗěŃŐĵĔĪńŘĚĽŀĚ
ĮƤěěńĵŀŀĔěŅĔĔńĬȮĺńĽħŋĭŅĚĝĬŇħŀŅěŏĽŊŗŀĴĽĳŅıěŅĔĔŅĶĽĸŅĵĨńĺĨŅĴīĶĶĴĝŅĨŇȮĺńĽħŋĭŅĚĝĬŇħ
ŏĽŊŗŀĴĽĳŅıěŅĔĽĳŅıŐĺħĸƟŀĴľĶŊŀěŅĔĪńŘĚĽŀĚĮƤěěńĵĶƞĺĴĔńĬȮĬńĔŀĬŋĶńĔļƢĽŅĴŅĶĩŏĕƟŅŒěĔŅĶŏĽŊŗŀĴĽĳŅı
őħĵĻŉĔļŅĮƤěěńĵŒĬĽĳŅıŐĺħĸƟŀĴĪňŗŀŅěĽƞĚįĸĔĶŃĪĭĨƞŀĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĽħŋȮĞŉŗĚĸńĔļĦŃĕŀĚĔŅĶ
ŏĽŊŗŀĴĽĳŅıĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬĽŀĚĮĶŃŏĳĪȮ&Cronyn, 0..18Ȯ/2'Ȯ 

/,ȮĔŅĶŏĽŊŗŀĴĽĳŅıĪŅĚĔŅĵĳŅıȮ&Physical deterioration) ŏĝƞĬȮĔŅĶŐĨĔľńĔĕŀĚőėĶĚĽĶƟŅĚ
ĺńĽħŋľĶŊŀőėĶĚĽĶƟŅĚĪňŗĶńĭĬŘņľĬńĔĴŅĔŏĔŇĬœĮȮĔŅĶĔĶŃĪĭĔĶŃŏĪŊŀĬȮĨĔľĸƞĬȮŐĨĔľńĔȮŏĮƦĬĨƟĬȮ 

0,ȮĔŅĶŏĽŊŗŀĴĽĳŅıĪŅĚŏėĴňȮ&Chemical deterioration) ĔŅĶŏĮĸňŗĵĬŐĮĸĚŀĚėƢĮĶŃĔŀĭĪŅĚ
ŏėĴňĕŀĚĺńĽħŋȮŏĝƞĬȮŏĔĸŊŀŒĬĬŘņȮĔĶħĸŃĸŅĵľŇĬĮŌĬȮŏĮƦĬĨƟĬ 

ŒĬĪŅĚĔĸńĭĔńĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĮƦĬįĸĪňŗŏĔŇħěŅĔĔŅĶėĺĭėŋĴľĶŊŀĔņěńħĮƤěěńĵĪňŗĪņ
ŒľƟĺńĽħŋŏĽŊŗŀĴĽĳŅıĸĚȮŐĸŃĔŅĶŒľƟėĺŅĴĽņėńĠĔńĭĔŅĶŏĔŖĭĶńĔļŅȮŏĝƞĬȮŏĔŖĭĶńĔļŅŒĬĔĸƞŀĚĔńĬĔĶŃŐĪĔȮŒĬ
ĝńŘĬĪňŗŏĮƦĬĶŃŏĭňĵĭȮŏĔŖĭŒĬĪňŗĮĸŀħėĺŅĴĝŊŘĬȮľĶŊŀėĺĭėŋĴœĴƞŒľƟŏĔŇħŏĔĸŊŀĲŀĽŏĲĨȮŏĮƦĬĨƟĬȮŒĬĕĦŃĪňŗ
ĨńĺŏĶƞĚŒľƟŏĔŇħĔŅĶŏĽŊŗŀĴĽĳŅıŒĬĽĳŅıŐĺħĸƟŀĴĔŖėŊŀĽŇŗĚĪňŗıĭœħƟĪńŗĺœĮȮŏĝƞĬȮŀŋĦľĳŌĴŇȮėĺŅĴĝŊŘĬȮĶńĚĽňȮŏĮƦĬ
ĨƟĬ 

ĽŅŏľĨŋŐľƞĚĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬȮThe Conservation and Restoration 
of Ceramics (Buys and Victoria Oakley, 2002: 18-28) ĬŀĔěŅĔĮĶŃĔŀĭħƟĺĵĔŅĶŏĽŊŗŀĴĽĳŅı
ĪŅĚĔŅĵĳŅıŐĸŃĔŅĶŏĽŊŗŀĴĽĳŅıĪŅĚŏėĴňŐĸƟĺȮĵńĚŐĭƞĚœħƟĨŅĴĮƤěěńĵĽĬńĭĽĬŋĬȮėŊŀȮĮƤěěńĵĳŅĵŒĬĺńĽħŋ
ŐĸŃĮƤěěńĵĳŅĵĬŀĔŀĵƞŅĚĴĬŋļĵƢŐĸŃĽŇŗĚŐĺħĸƟŀĴĞŉŗĚĴňœħƟľĸŅĵĽŅŏľĨŋȮŏĝƞĬ 
 1,/ȮĔŅĶŏĽŊŗŀĴĽĳŅıĪŅĚĔŅĵĳŅıŏĬŊŗŀĚěŅĔĔŅĶįĸŇĨȮ&Manufacturing defects)  

ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňľĸŅĵĮĶŃŏĳĪŐĸŃŐĨĔĨƞŅĚĔńĬĪňŗŀŋĦľĳŌĴŇĔŅĶŏįŅȮĨńŘĚŐĨƞŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
ŏĬŊŘŀħŇĬĪňŗŏįŅŀŋĦľĳŌĴŇĨŗņȮĝĬŇħŏĬŊŘŀŐĔĶƞĚȮœĮěĬĩŉĚŏĬŊŘŀĔĶŃŏĭŊŘŀĚĪňŗŏįŅŀŋĦľĳŌĴŇĽŌĚȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňĪńŘĚ
ŐĭĭŏėĸŊŀĭŐĸŃŐĭĭœĴƞŏėĸŊŀĭȮŀĚėƢĮĶŃĔŀĭĕŀĚŏĬŊŘŀħŇĬŐĸŃĺŇīňĔŅĶįĸŇĨȮĮƤěěńĵĳŅĵŒĬĪňŗĴňĽƞĺĬĨƞŀĔŅĶ
ŏĽŊŗŀĴĽĳŅıŒĬĨńĺŏŀĚőħĵīĶĶĴĝŅĨŇěŅĔėĺŅĴœĴƞŏĽĩňĵĶĕŀĚĺńĽħŋŐĸŃĽƞĺĬĮĶŃĔŀĭĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ
ĽŅĴŅĶĩĬņœĮĽŌƞĔŅĶŏĽŊŗŀĴĽĳŅıĪŅĚĔŅĵĳŅıŒĬĨńĺŏŀĚȮŏĮƦĬĽŇŗĚĪňŗŏĔŇħĕŉŘĬĨŅĴīĶĶĴĝŅĨŇĳŅĵŒĬĨńĺĺńĽħŋŏŀĚ
ěŉĚŏĮƦĬĔŅĶĵŅĔĪňŗěŃĮƚŀĚĔńĬȮŐĸŃĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĨĩŋĬňŘĽŅĴŅĶĩŏĔŇħĕŉŘĬœħƟĔƞŀĬĪňŗĺńĨĩŋĬńŘĬěŃĩŌĔŒĝƟ
ĚŅĬȮĞŉŗĚěŃĶĺĴĩŉĚĺńĽħŋĪňŗĴňėŋĦĽĴĭńĨŇœĴƞŏıňĵĚıŀȮĴňľĸŅĵĽŅŏľĨŋĮĶŃĔŀĭȮŏĝƞĬȮ 
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1,/,/ȮėĺŅĴįŇħıĸŅħěŅĔĽƞĺĬįĽĴŏĬŊŘŀħŇĬȮ&Compositional defects) ŏĬŊŘŀħŇĬĴň
ĽŇŗĚŏěŊŀĮĬȮŏĔŇħĶŀĵŐĨĔěŅĔĔŅĶĽŃĽĴėĺŅĴŏėĶňĵħĪňŗŏĔŇħěŅĔĔŅĶľħĨńĺĕŀĚŏĬŊŘŀħŇĬȮŏĬŊŗŀĚěŅĔėĺŅĴĶƟŀĬ
ĪňŗœĴƞĽĴŗņŏĽĴŀĶŃľĺƞŅĚĔŅĶĪņŒľƟŏĵŖĬĸĚŒĬŏĨŅŏįŅȮĴńĔěŃŏĔŇħĕŉŘĬěŅĔŏĬŊŗŀĚěŅĔĪņŒľƟŏĵŖĬŏĶŖĺŏĔŇĬœĮȮ 

 

 
 

ĳŅıĪňŗȮ27ȮĶŀĵŐĨĔĶƟŅĺȮ&Cracking) 
ĪňŗĴŅĳŅı8ȮTrouble-Shooting in Ceramics,ȮAccessed January /., 2020,Ȯ 

Available from https://digitalfire.com/picture/bugwywoxez 
1,/,0ȮėĺŅĴįŇħıĸŅħěŅĔĔŅĶĕŉŘĬĶŌĮĪĶĚȮ&Construction failures) ŏĔŇħěŅĔĮƤƨĬĨŇħ

ĝŇŘĬĽƞĺĬľĶŊŀľŌěńĭĪňŗœĴƞŏľĴŅŃĽĴȮŀŀĔŐĭĭĶŌĮĪĶĚĪňŗœĴƞĴńŗĬėĚȮŐĨĔĶƟŅĺěŅĔĔŅĶœĴƞĔħħŇĬŐĬƞĬıŀŒĬ
ĶŃľĺƞŅĚĕńŘĬĨŀĬĔŅĶĕŉŘĬĶŌĮȮŐĸŃĕŀĭħŇĬĪňŗœĴƞĮŅħŏĶňĵĭěŃŐĨĔĶƟŅĺœħƟĚƞŅĵĔĺƞŅĕŀĭĪňŗőėƟĚĴĬȮ 

 

 
 

ĳŅıĪňŗȮ06ȮĔŅĶĮƤƨĬĨŇħĝŇŘĬĽƞĺĬľĶŊŀľŌěńĭĪňŗœĴƞŏľĴŅŃĽĴȮ 
ĪňŗĴŅĳŅı8ȮThe Clay Drying Process Accessed January /., 2020,ȮAvailable from 

https://ceramicartsnetwork.org/wp-content/uploads/2008/11/Cracked-Handle.jpg 
 

1,/,1ȮėĺŅĴįŇħıĸŅħěŅĔĔŅĶŏįŅȮ&Firing flaws) ŏĝƞĬȮŒĬĕńŘĬĨŀĬŏįŅħŇĭȮľĶŊŀȮŏįŅ
ĭŇĽĔŇĨȮ&BiscuitȮŏĮƦĬĔŅĶŏįŅĪňŗŀŋĦľĳŌĴŇȮ5..ȮůȮ6..ȮŀĚĻŅŏĞĸŏĞňĵĽ'ȮĩƟŅŀŋĦľĳŌĴŇœĴƞĽŌĚıŀĪņŒľƟŏĴŊŗŀŏįŅ
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ŏėĸŊŀĭěŃŏĔŇħėĺŅĴŏĽňĵľŅĵȮĶŀĵŐĨĔĪňŗŏĔŇħěŅĔĔŅĶŏįŅŐĸŃĪņŒľƟŏĵŖĬŏĶŖĺŏĔŇĬœĮȮľĶŊŀœĴƞĮĸƞŀĵŒľƟħŇĬ
ŐľƟĚıŀĔƞŀĬĪňŗěŃĪņĔŅĶŏįŅȮŏĽňĵĶŌĮĪĶĚŏĬŊŗŀĚěŅĔėĺŅĴĶƟŀĬœĴƞĽĴŗņŏĽĴŀŒĬŏĨŅŏįŅȮĔŅĶŏįŅœľĴƟĺńĽħŋ
ŀŇĬĪĶňĵƢĪňŗœĴƞĽĴĭŌĶĦƢȮľĶŊŀŏĨŅŏįŅĪňŗĴňĔŅĶĶŃĭŅĵŀŅĔŅĻœĴƞħňŐĸŃœĴƞĴňŀŀĔĞŇŏěĬŏıňĵĚıŀȮŏĶňĵĚĳŅĝĬŃ
ĞƟŀĬŒĬŏĨŅŏĨŅŏįŅœĴƞħňȮĶƞŀĚĶŀĵĪňŗŏĔŇħěŅĔŀŋĮĔĶĦƢŏĨŅŏįŅȮŏĝƞĬȮĶŀĵĪňŗĶŀĚŏįŅ 
 

 
 

ĳŅıĪňŗȮ07ȮĔŅĶŏįŅœľĴƟĪňŗœĴƞĽĴĭŌĶĦƢĪņŒľƟŏĬŊŘŀħŇĬŏĮƦĬĽňħņȮ&Black coring) 
ĪňŗĴŅĳŅı8ȮCarbon Coring, Black Coring,ȮAccessed January /., 0.0.,ȮAvailable from 

http://flyeschool.com/sites/flyeschool/files/images/ceramic-terms/carbon_coring.jpg 
1,/,2ȮėĺŅĴįŇħıĸŅħěŅĔĔŅĶŏėĸŊŀĭȮ&Glazing errors) ŏĔŇħěŅĔĔŅĶĕĵŅĵĨńĺĕŀĚ

ĬŘņŏėĸŊŀĭœĴƞĽńĴıńĬīƢĔńĭĔŅĶĕĵŅĵĨńĺĕŀĚŏĬŊŘŀħŇĬȮĪņŒľƟŏĔŇħĶŀĵĶŅĬȮ&Crazing) ŏĬŊŗŀĚěŅĔėĺŅĴŏėĶňĵħŒĬ
ĔŅĶŏėĸŊŀĭŐĸŃľħĨńĺĴŅĔŏĔŇĬœĮȮŏĔŇħœħƟěŅĔŏĴŊŗŀħŇĬŏĵŖĬĨńĺĸĚȮĝńŘĬŏėĸŊŀĭľħĨńĺœĺĔĺƞŅĝńŘĬŏĬŊŘŀħŇĬĪņŒľƟ
ŏĔŇħĶŀĵĶŅĬȮŀŅěŏĮƦĬŏıĶŅŃĽńħĽƞĺĬĕňŘŏĩƟŅĪňŗįĽĴŒĬĬŘņŏėĸŊŀĭĪňŗĴŅĔŏĔŇĬȮľĶŊŀěŅĔĮĶŇĴŅĦŐĶƞĕŀĚėĺŀĨĞƢ
ŒĬŏĬŊŘŀħŇĬĮƤƨĬĽŌĚȮŒĬĪŅĚĔĸńĭĔńĬȮĝńŘĬŏėĸŊŀĭľĸŋħĸŀĔȮ&Peeling) ŏėĸŊŀĭœĴƞĵŉħŏĔŅŃȮ&Shivering) ŏėĸŊŀĭ
ľĸŋħŏĮƦĬĝńŘĬȮŕȮ&Scaling) ŏĔŇħěŅĔŏľĨŋįĸĨĶĚĕƟŅĴěŅĔĶŀĵĶŅĬȮėŊŀȮŏĬŊŘŀħŇĬľħĨńĺœĺĔĺƞŅĬŘņŏėĸŊŀĭ 

 
ĳŅıĪňŗȮ30 ĶŀĵĶŅĬȮ&Crazing) 

ĪňŗĴŅĳŅı8ȮFive Common Glaze Defects.ȮAccessed January /., 0.0.,Ȯ 
Available from https://ceramicartsnetwork.org/wp-

content/uploads/2014/06/solvingglazedefects_01.jpg 
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1,/,3ȮľĸŋĴȮĶŀĵĶŌŏĕŖĴȮ&Pits/pinholes) ŏĔŇħěŅĔĝƞŀĚŀŅĔŅĻŒĬĝńŘĬŏėĸŊŀĭŏĮƦĬľĸŋĴ
ŏĸŖĔȮŐĨĔĨƞŅĚěŅĔĝńŘĬŏėĸŊŀĭĭĺĴıŀĚȮ&Bloat) ĞŉŗĚŏĔŇħŒĬĝńŘĬįŇĺŏėĸŊŀĭŏĬŊŗŀĚěŅĔĴňĝƞŀĚŀŅĔŅĻŒĬŏĬŊŘŀħŇĬĪňŗ
ĔƞŀĨńĺĕŉŘĬŐĨƞœĴƞŐĨĔĮĶŃĪŋȮĬŀĔěŅĔĬňŘĵńĚŏĔŇħěŅĔŀŋĭńĨŇŏľĨŋěŅĔĔŅĶŏįŅȮŏĝƞĬȮŏėĸŊŀĭœľĸĨŇħĔńĬȮŏĶňĵĚĞƟŀĬ
ŏĕƟŅŏĨŅŏįŅœĴƞħňȮĬŘņŏėĸŊŀĭœľĸĨŇħĔńĭıŊŘĬŏĨŅȮŏĮƦĬĨƟĬȮ 

 

 
 

ĳŅıĪňŗȮ31ȮĶŀĵĶŌŏĕŖĴȮ(Pinholes) 
ĪňŗĴŅĳŅı8ȮGlaze Pinholing and Pitting. Accessed January /., 0.0.,ȮAvailable from 
http://www.lakesidepottery.com/Media/JPG_Images/Glaze%0.samples/glaze-

pinholes-pitting.jpg 
 

 
 

ĳŅıĪňŗȮ32ȮĝńŘĬŏėĸŊŀĭĭĺĴıŀĚȮ&Bloat) 
ĪňŗĴŅĳŅı8Ȯhttps://www.madelinehagerman.com.ȮAccessed January /., 0.0. 

Available from https://www.madelinehagerman.com 
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1,0ȮĔŅĶŏĽŊŗŀĴĽĳŅıĪňŗŏĔŇħěŅĔĽŇŗĚŐĺħĸƟŀĴȮ 
įĸĔĶŃĪĭĪňŗŏĔŇħĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŐĨƞĮĶŃŏĳĪěŃŐĨĔĨƞŅĚĔńĬȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏįŅŒĬ

ŀŋĦľĳŌĴŇĨŗņěŃŏĽŊŗŀĴĽĳŅıœħƟĚƞŅĵĔĺƞŅŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏįŅŒĬŀŋĦľĳŌĴŇĽŌĚȮįĸĔĶŃĪĭĪňŗŏĔŇħěŅĔ
ĽĳŅıŐĺħĸƟŀĴĪňŗıĭœħƟĴňħńĚĬňŘ 

1,0,/ȮėĺŅĴŏĽňĵľŅĵěŅĔĬŘņȮ&Aqueous attack) ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀħŇĬīĶĶĴħŅĪňŗ
ŏįŅŀŋĦľĳŌĴŇĨŗņěŃŏĽŊŗŀĴĽĳŅıœħƟĚƞŅĵŏĴŊŗŀĽńĴįńĽĔńĭĬŘņŐĸŃėĺŅĴĝŊŘĬȮėĺŅĴŏĽňĵľŅĵĵńĚŏĔŇħĕŉŘĬœħƟŏĴŊŗŀ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŀĵŌƞŒĬĪňŗĴňėĺŅĴĝŊŘĬȮŏĔĸŊŀŒĬīĶĶĴĝŅĨŇŀŅěěŃŐĪĶĔĞŉĴŏĕƟŅĽŌƞŏĬŊŘŀħŇĬĪňŗŏĮƦĬĶŌıĶŋĬŐĸŃ
ŏĔĸŊŀěŃĕĵŅĵĨńĺŏĴŊŗŀœħƟĶńĭėĺŅĴĝŊŘĬȮĪņŒľƟŏĔŇħŐĶĚĔħĭĬŏĬŊŘŀħŇĬŐĸŃĪņŒľƟŐĨĔĶƟŅĺȮ 

ŒĬĽŇŗĚŐĺħĸƟŀĴĪňŗĴňėĺŅĴĝŊŘĬĽŌĚȮŏĔĸŊŀĪňŗĸŃĸŅĵĬŘņœħƟěŃĸŃĸŅĵŐĸŃŏĴŊŗŀėĺŅĴĝŊŘĬĨŗņŏĔĸŊŀ
ěŃĨĔįĸŉĔȮĔŅĶŏĮĸňŗĵĬĔĸńĭœĮĴŅěŅĔĸŃĸŅĵŐĸŃĨĔįĸŉĔĪņŒľƟıŊŘĬįŇĺŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĽňĵľŅĵȮ
ŏĬŊŗŀĚěŅĔįĸŉĔŏĔĸŊŀěŃĴňĕĬŅħŒľĠƞĔĺƞŅŏĔĸŊŀŒĬĶŌĮĕŀĚĽŅĶĸŃĸŅĵĞŉŗĚěŃŏĔŇħĔŅĶľħĨńĺŐĸŃĕĵŅĵĨńĺŒĬ
ŏĬŊŘŀħŇĬĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĶŃĵŃŏĺĸŅįƞŅĬœĮŀĚėƢĮĶŃĔŀĭĪŅĚĔŅĵĳŅıĕŀĚŏĬŊŘŀħŇĬěŃŐĨĔĶƞĺĬ
ěĬĔĶŃĪńŗĚĩŌĔĪņĸŅĵŀĵƞŅĚĽĴĭŌĶĦƢȮ&ěŇĶŅĳĶĦƢȮŀĶńĦĵŃĬŅė*Ȯ0337: 73-75' 

1,0,0ȮėĺŅĴŏĽňĵľŅĵěŅĔĔĶħȮ&Acid attack) ĔĶħěŃĪņŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵĔńĭ
ĽŅĶĮĶŃĔŀĭŐėĸŏĞňĵĴŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĽŅĶĮĶŃĔŀĭőĸľŃĪňŗĴňŀĵŌƞŒĬĬŘņŏėĸŊŀĭȮŏĝƞĬȮŐĭŏĶňĵĴȮĨŃĔńŗĺȮ
ŐėħŏĴňĵĴȮıĸĺĚȮŐĸŃĽńĚĔŃĽňȮĽŅĴŅĶĩŏĔŇħĮĢŇĔŇĶŇĵŅĔńĭĔĶħȮĶĺĴĩŉĚėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶĪņėĺŅĴ
ĽŃŀŅħħƟĺĵĔĶħȮ  

1,0,1ȮėĺŅĴŏĽňĵľŅĵěŅĔħƞŅĚȮ&Alkaline attack) ĝńŘĬŏėĸŊŀĭĪňŗĴňėĺŅĴŀƞŀĬœľĺěŅĔ
őėĶĚĽĶƟŅĚĞŇĸŇŏĔĨŒĬĝńŘĬŏėĸŊŀĭěŃŏĽňĵľŅĵěŅĔĽĳŅıŐĺħĸƟŀĴĪňŗĴňėĺŅĴŏĮƦĬħƞŅĚĽŌĚȮŏėĸŊŀĭěŃĴňĸńĔļĦŃ
ŏħňĵĺĔńĭȮőĶėŐĔƟĺȮ&Glass disease) ŏĮƦĬĝńŘĬĽňĶŋƟĚĭĬįŇĺŐĔƟĺĞŉŗĚŏĔŇħěŅĔĔŅĶĽŌĠŏĽňĵŀĚėƢĮĶŃĔŀĭĕŀĚ
őĸľŃŐŀĸėŅœĸȮ&Alkali component) ĞŉŗĚĽĶƟŅĚĝńŘĬľĸŅĵĝńŘĬĪňŗĶĭĔĺĬĔŅĶĽƞĚįƞŅĬŐĽĚȮĭŅĚėĶńŘĚŀŅĔŅĶĬňŘ
ŏĶňĵĔĺƞŅȮįŇĺľńĺľŀĴȮ&onion skin) ıŊŘĬįŇĺĕŀĚĝńŘĬŏėĸŊŀĭěŃĭŀĭĭŅĚĴŅĔȮ(Logan and Grant, 2018) 
 

 
 

ĳŅıĪňŗȮ11ȮėĺŅĴŏĽňĵľŅĵěŅĔħƞŅĚȮ&Glass disease) 
ĪňŗĴŅĳŅı8ȮLogan and Grant, 2018 
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1,0,2ȮėĺŅĴŏĽňĵľŅĵěŅĔŏĔĸŊŀĪňŗĸŃĸŅĵĬŘņœħƟȮ&Soluble salts) ŏĔĸŊŀĸŃĸŅĵĬŘņœħƟ
ĪňŗıĭĴŅĔĪňŗĽŋħŒĬīĶĶĴĝŅĨŇȮėŊŀ 

- ėĸŀœĶħƢȮ&Chlorides) ıĭŒĬĬŘņĪŃŏĸȮĮƤĽĽŅĺŃȮŏĸŊŀħȮĔĶħȮĽŅĶĲŀĔĕŅĺȮ
įĸŇĨĳńĦĤƢĲŀĔľĬńĚȮŐĸŃŏĔĸŊŀĪňŗŒĝƟŒĬĔŅĶŏĨĶňĵĴŐĸŃŏĔŖĭĶńĔļŅŀŅľŅĶ 

- œĬŏĨĶĨȮ&Nitrates) ıĭŒĬĔŅĶĽĸŅĵĺńĽħŋŀŇĬĪĶňĵƢȮĮƤĽĽŅĺŃŐĸŃħŇĬĮƘĬ 
- ĲŀĽŏĲĨȮ&Phosphates) ıĭŒĬŏĩƟŅěŅĔŏĨŅŏįŅ 

ĽŅĶĸŃĸŅĵŏĔĸŊŀėĸŀœĶħƢŐĸŃœĬŏĨĶĨĴňėĺŅĴĽŅĴŅĶĩħŌħĞńĭėĺŅĴĝŊŘĬěŅĔŀŅĔŅĻŒĬ
ĶŌĮŐĭĭĕŀĚŏľĸĺĪňŗėĺŅĴĝŊŘĬĽńĴıńĪīƢĮĶŃĴŅĦȮ70-76% RH ħńĚĬńŘĬėĺŅĴĝŊŘĬĽńĴıńĪīƢėĺĶœħƟĶńĭĔŅĶ
ėĺĭėŋĴŒľƟĨŗņĔĺƞŅĶŃħńĭĬňŘȮėƞŅŐĬŃĬņĶŃħńĭĮĸŀħĳńĵėŊŀȮėĺŅĴĝŊŘĬĽńĴıńĪīƢȮ50% RH ėĺŅĴŐĮĶĮĶĺĬ
ĕŀĚĶŃħńĭėĺŅĴĝŊŘĬĽńĴıńĪīƢĪňŗĴŅĔĔĺƞŅŐĸŃĬƟŀĵĔĺƞŅėƞŅŐĬŃĬņȮŀŅěŏĮƦĬĽŅŏľĨŋŒľƟŏĔŇħĔŅĶĨĔĨŃĔŀĬ
ŏĔĸŊŀŐĸŃĔŅĶĨĔįĸŉĔĞŘņŏĮƦĬĽŅŏľĨŋĽņėńĠĕŀĚėĺŅĴŏĽňĵľŅĵŐĸŃėĺĶľĸňĔŏĸňŗĵĚ 

ĔŅĶŐĨĔĸƞŀĬȮ&Spalling) ıĭŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗœħƟěŅĔĔŅĶĕŋħėƟĬĪŅĚőĭĶŅĦėħň
ěŅĔŒĨƟĪŃŏĸľĶŊŀěŅĔĽĳŅıŐĺħĸƟŀĴĪňŗĴňŏĔĸŊŀĪňŗĸŃĸŅĵĬŘņœħƟȮŐĨƞĔŖĽŅĴŅĶĩŏĔŇħĕŉŘĬœħƟĔńĭĺńĨĩŋĪňŗœĴƞœħƟĴŅ
ěŅĔĔŅĶĕŋħėƟĬĪŅĚőĭĶŅĦėħňĪňŗĴňőŀĔŅĽĽńĴįńĽĔńĭŏĔĸŊŀĪňŗĸŃĸŅĵĬŘņœħƟȮőħĵŏĜıŅŃŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
ĪňŗœĴƞŏėĸŊŀĭľĶŊŀĝńŘĬŏėĸŊŀĭŏĽňĵľŅĵ 

 
 

ĳŅıĪňŗȮ12ȮĔŅĶŐĨĔĸƞŀĬŏĽňĵľŅĵěŅĔŏĔĸŊŀȮ&Spalling) 
ĪňŗĴŅĳŅı8ȮLogan and Grant, 2018 

 

1,0,3ȮėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶİƤĚħŇĬľĶŊŀŐĝƞĬŘņȮ&Encrustations burial or flood) 
ĬŘņĪňŗĴňĽŇŗĚĮĬŏĮƘƨŀĬěŃĽĔĮĶĔŐĸŃĴňĽŅĶĨĔėƟŅĚĪňŗĸŃĸŅĵœħƟĞŉŗĚĽŅĴŅĶĩĩŌĔħŌħĞŉĴőħĵŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴň 
ĶŌıĶŋĬŐĸŃĪņŒľƟėĶŅĭŏĮƘƨŀĬĞŉĴŏĕƟŅœĮŒĬĶŀĵŐĨĔȮŏĔŇħĕŉŘĬĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗœħƟěŅĔĔŅĶĕŋħėƟĬ 
ĪŅĚőĭĶŅĦėħňĪňŗİƤĚŀĵŌƞŒĬħŇĬĝŊŘĬľĶŊŀŏĮƖĵĔȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏįŅŒĬŀŋĦľĳŌĴŇĨŗņĔĺƞŅȮ600 ŀĚĻŅŏĞĸŏĞňĵĽ 
ĽŅĴŅĶĩŏĽňĵľŅĵľĶŊŀĽĸŅĵĨńĺľŅĔŐĝƞŒĬĬŘņȮĬŘņĵńĚŏĮƦĬĨńĺĬņĽŅĶĮĶŃĔŀĭĪňŗĸŃĸŅĵĬŘņœħƟŒľƟĽŅĴŅĶĩ
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ŐĪĶĔĞŉĴŒĬŏĬŊŘŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĶŌıĶŋĬȮĬŘņĽŅĴŅĶĩĪņĸŅĵĺńĽħŋĪňŗŒĝƟŒĬĔŅĶĞƞŀĴŐĞĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ
ŏĝƞĬȮĮŌĬĮĸŅĽŏĨŀĶƢȮľĶŊŀȮĔŅĺȮĪņŒľƟĔŅĶĞƞŀĴŐĞĴŏĔƞŅŀŅěŏĮĸňŗĵĬĽňȮĭĺĴȮľĶŊŀľĸŋħŐĵĔŀŀĔěŅĔĔńĬ 

ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗœħƟěŅĔħŇĬĪňŗħŌħĞńĭĽŅĶĮĶŃĔŀĭŏľĸŖĔěŅĔĽĳŅıŐĺħĸƟŀĴěŃĴň
ėĶŅĭŏĮƘƨŀĬěŅĔĽĬŇĴŏľĸŖĔĪňŗŏĔŇħěŅĔĔŅĶŐĝƞĬŘņŐĸŃĬŘņŐĪĶĔĞŉĴįƞŅĬĶŀĵĶƟŅĺŒĬŏėĸŊŀĭĽŌƞŏĬŊŘŀħŇĬĪňŗĴňĶŌıĶŋĬ 

 
 

ĳŅıĪňŗȮ13ȮėĶŅĭŏĮƘƨŀĬěŅĔĽĬŇĴŏľĸŖĔĪňŗŏĔŇħěŅĔĔŅĶŐĝƞĬŘņ 
ĪňŗĴŅĳŅı8ȮLogan and Grant, 2018 

ĶŀĵĶŅĔœĴƟȮ&Root action) ĶŅĔœĴƟĪňŗŏĔŅŃĨŇħĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĶŌıĶŋĬěŃĪŇŘĚ
ĶƞŀĚĶŀĵœĺƟĭĬıŊŘĬįŇĺȮĶŀĭĪňŗŏĔŇħĨŅĴīĶĶĴĝŅĨŇěŃŐĨĔĨƞŅĚěŅĔĶŀĵĶŅĔœĴƟĪňŗĩŌĔĵƞŀĵĽĸŅĵ 

 
 

ĳŅıĪňŗȮ36ȮĶŀĵĶŅĔœĴƟȮ&Root action) ŏĔŅŃĨŇħĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
ĪňŗĴŅĳŅı8Ȯhttp://www.excavatedartauthenticity.com Accessed January /., 0.0.. 
Available from http://www.excavatedartauthenticity.com/images/radici08b.jpg 

1,0,4ȮėĺŅĴŏĽňĵľŅĵěŅĔėĺŅĴĶƟŀĬȮ&Thermal shock) ĳŅĺŃĶƟŀĬŐĸŃėĺŅĴŏĵŖĬ
ŀĵƞŅĚĜńĭıĸńĬŀŅěĪņŒľƟŀńĨĶŅĔŅĶĕĵŅĵĨńĺŐĸŃľħĨńĺĕŀĚŏĬŊŘŀħŇĬœĴƞĽĴŗņŏĽĴŀȮĽƞĚįĸŒľƟŏĔŇħĶŀĵŐĨĔľĶŊŀ
ĶƟŅĺ 



  38 

3.2.7 ėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶĔħĪńĭȮ&Compression damage) ŏĔŇħěŅĔĬŘņľĬńĔ
ŐĶĚĔħĪńĭŀńħĕŀĚĝńŘĬħŇĬŏľĬŊŀĺńĨĩŋĪňŗĩŌĔİƤĚ 

3.2.8 ėĺŅĴŏĽňĵľŅĵěŅĔİŋƙĬȮ&Museum dirt and dust) ŒĬĽĳŅıŐĺħĸƟŀĴĪňŗŏĨŖĴ
œĮħƟĺĵİŋƙĬľĶŊŀĴĸĳŅĺŃȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěŃĽĔĮĶĔľŅĔœĴƞœħƟĮƚŀĚĔńĬİŋƙĬĸŃŀŀĚȮľŅĔĴňĽŇŗĚĽĔĮĶĔŀĵŌƞĭĬ
ıŊŘĬįŇĺĕŀĚĺńĨĩŋőħĵŏĜıŅŃŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĶŌıĶŋĬľĶŊŀœĴƞĴňĝńŘĬŏėĸŊŀĭȮėĶŅĭŏĮƘƨŀĬĽŃĽĴŀŅěŏĔŇħĕŉŘĬœħƟȮ
ĽŇŗĚĽĔĮĶĔĵńĚĽŅĴŅĶĩĽŃĽĴŀĵŌƞŒĬĶŀĵŐĨĔŐĸŃĭĶŇŏĺĦĪňŗŏėĵįƞŅĬĔŅĶĞƞŀĴŐĞĴĪņŒľƟŏĔŇħĔŅĶŏĮĸňŗĵĬĽňȮ 

ĔŅĶĮƚŀĚĔńĬİŋƙĬľĶŊŀĽŇŗĚĽĔĮĶĔĽŃĽĴŏĮƦĬĽŇŗĚĽņėńĠŏıĶŅŃĔŅĶĪņėĺŅĴĽŃŀŅħȮĮƤħİŋƙĬ
ľĶŊŀĸƟŅĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŀŅěŏıŇŗĴėĺŅĴŏĽňŗĵĚĕŀĚĺńĨĩŋȮėĶŅĭŏĮƘƨŀĬŀŅěŏĔŇħĕŉŘĬĪńŘĚŒĬŏĬŊŘŀħŇĬŐĸŃĝńŘĬ
ŏėĸŊŀĭěŅĔĔŅĶħŌħĞńĭĽŇŗĚĽĔĮĶĔĶŃľĺƞŅĚĔŅĶŒĝƟĚŅĬȮľĶŊŀŒĬĺńĨĩŋĪŅĚőĭĶŅĦėħňĪňŗĩŌĔİƤĚȮİŋƙĬĸŃŀŀĚĪňŗŏĔŇħ
ěŅĔĔŅĶŏįŅœľĴƟŏĝŊŘŀŏıĸŇĚĲŀĽĞŇĸȮŐĸŃİŋƙĬĸŃŀŀĚĪňŗŏĔŇħěŅĔĺńĽħŋĔƞŀĽĶƟŅĚȮėĺŅĴŏĽňĵľŅĵěŅĔėĶŅĭĽŇŗĚ
ĮĬŏĮƘƨŀĬĪňŗŏĔŇħěŅĔŏĔĸŊŀȮŏľĸŖĔȮŐĸŃĬŘņĴńĬŏĮƦĬĽŅĶĮĬŏĮƘƨŀĬĪňŗıĭĪńŗĺœĮȮĽĬŇĴŏľĸŖĔěŃĪņŒľƟŏĔŇħėĶŅĭĞŉŗĚ
ĵŅĔĨƞŀĔŅĶĔņěńħȮŒĬĕĦŃĪňŗĬŘņĴńĬěŃĪņŒľƟŏĔŇħĶŀĵŏĮƘƨŀĬĽňŏĕƟĴȮŒĬĔĶĦňĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗœħƟěŅĔ
ĔŅĶĕŋħėƟĬĪŅĚőĭĶŅĦėħňŐĸŃĝŅĨŇıńĬīŋƢĺŇĪĵŅȮėĶŅĭŏĮƘƨŀĬŏĻļŀŅľŅĶľĶŊŀėĶŅĭŏĕĴƞŅŏĮƦĬľĸńĔģŅĬĭƞĚĝňŘ
ĔŅĶŒĝƟĚŅĬŒĬŀħňĨŐĸŃėĺĶŏĔŖĭĶńĔļŅœĺƟȮ 

1,0,7ȮėĺŅĴŏĽňĵľŅĵěŅĔŏĝŊŘŀĶŅȮ&Mold growth) ŏĝŊŘŀĶŅěŃŏěĶŇĠŒĬĽĳŅıŐĺħĸƟŀĴ
ĪňŗĴňėĺŅĴĝŊŘĬĽŌĚȮĽĮŀĶƢĕŀĚŏĝŊŘŀĶŅĽŅĴŅĶĩŏĔŇħıŊŘĬįŇĺŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĽŅĶŀŇĬĪĶňĵƢĨĔėƟŅĚȮľĶŊŀŒĬŏĬŊŘŀ
ħŇĬĕŀĚĳŅĝĬŃĪňŗĴňĶŌıĶŋĬľĶŊŀĴňĶŀĵŐĨĔ 

 
 

ĳŅıĪňŗȮ15ȮĔŅĶŏĔŇħŏĝŊŘŀĶŅĭĬĔĶŃĩŅĚħŇĬŏįŅ 
ĪňŗĴŅĳŅı8Ȯhttps://www.houzz.com Accessed September 30, 2000.  

Available from https://st.hzcdn.com/fimgs/f3220c5d06f18417_8572-w500-h500-b0-p0 
1,0,/.ȮėĺŅĴŏĽňĵľŅĵĪňŗŏĔŇħěŅĔœĲȮ&Fire stains/deposits) ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗ

ĨĔŐĨƞĚĭĬŏėĸŊŀĭȮ&Overglaze decoration) ľĶŊŀĳŅĝĬŃĪňŗŏįŅħƟĺĵŀŋĦľĳŌĴŇĨŗņěŃĴňėĺŅĴŀƞŀĬœľĺĨƞŀ
ėĺŅĴŏĽňĵľŅĵĪňŗŏĔŇħěŅĔœĲȮĔŅĶĨĔŐĨƞĚĭĬŏėĸŊŀĭĪňŗĪņħƟĺĵŀŋĦľĳŌĴŇĨŗņŀŅěœľĴƟŀňĔėĶńŘĚŐĸŃŏĽňĵľŅĵĩƟŅ
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ŀŋĦľĳŌĴŇĽŌĚŏĔŇĬœĮȮŒĬĔĶĦňĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗœħƟěŅĔĔŅĶĕŋħėƟĬĪŅĚőĭĶŅĦėħňŐĸŃĝŅĨŇıńĬīŋƢĺŇĪĵŅȮ
ŀŅěıĭėĶŅĭŏĕĴƞŅħņŏĮƦĬľĸńĔģŅĬĔŅĶŒĝƟĚŅĬŒĬŀħňĨŐĸŃėĺĶŏĔŖĭĶńĔļŅœĺƟ 

 

 
 

ĳŅıĪňŗȮ38ȮėĶŅĭŏĕĴƞŅħņŏĮƦĬŏėĶŊŗŀĚĭƞĚĝňŘĔŅĶŒĝƟĚŅĬŒĬŀħňĨ 
ĪňŗĴŅĳŅı8Ȯhttps://www.madelinehagerman.com 

ŐĽĚŐĸŃĶńĚĽňŀńĸĨĶŅœĺőŀŏĸĨœĴƞŏĮƦĬŀńĬĨĶŅĵĨƞŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŐĨƞįĚĽňĪňŗŒĝƟĨĔŐĨƞĚ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĕňĵĬĽňŀŅěėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶĽńĴįńĽĔńĭŐĽĚĴŅĔŏĔŇĬœĮȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĕňĵĬĽň
ĽŅĴŅĶĩĞňħěŅĚľĶŊŀŏĮĸňŗĵĬĽňœħƟŀĵƞŅĚĶĺħŏĶŖĺľŅĔĽńĴįńĽĔńĭŐĽĚĴŅĔŏĔŇĬœĮŏĝƞĬĔńĬȮŐĽĚĽŅĴŅĶĩĪņ
ŀńĬĨĶŅĵĔńĭŀŇĬĪĶňĵĺńĨĩŋĪŋĔĝĬŇħȮőħĵĪņĸŅĵőėĶĚĽĶƟŅĚőĴŏĸĔŋĸĕŀĚŀŇĬĪĶňĵƢĽŅĶȮŏĔŇħĔŅĶĝņĶŋħ
ŏĽŊŗŀĴĽĳŅıȮŀƞŀĬŐŀľĶŊŀŐĨĔľńĔĸĚœħƟȮŀńĬĨĶŅĵĪňŗŏĔŇħěŅĔŐĽĚŏĴŊŗŀĺńĽħŋħŌħĞńĭıĸńĚĚŅĬěŅĔŐĽĚŐĸŃ
ėĺŅĴĶƟŀĬĩŌĔĽŃĽĴŏĮƦĬĶŃĵŃŏĺĸŅĬŅĬȮĪņŒľƟĺńĽħŋŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚȮŐĸŃĶŋĬŐĶĚĵŇŗĚĕŉŘĬŏĴŊŗŀĴň
ŀŀĔĞŇŏěĬȮőŀőĞĬȮŐĸŃėĺŅĴĝŊŘĬĶƞĺĴħƟĺĵȮŀĵƞŅĚœĶĔŖĨŅĴŐĽĚĴňįĸĔĶŃĪĭŀĵƞŅĚĴŅĔĨƞŀĺńĽħŋĪňŗŒĝƟŒĬĔŅĶ
ŀĬŋĶńĔļƢȮŏĝƞĬȮĔŅĺȮľĶŊŀĺńĽħŋŏĨŇĴŏĬŊŘŀȮŏĝƞĬȮŀŇıŖŀĔĞňȮŀŃėĶŇĸŇėȮŏĶĞŇŗĬȮĪňŗŀŅěŏĮĸňŗĵĬĽňŏľĸŊŀĚœħƟœĺĕŉŘĬŏĴŊŗŀ
ĽńĴįńĽĔńĭĶńĚĽňŀńĸĨĶŅœĺőŀŏĸĨ 

3.3 ĔŅĶŏĽŊŗŀĴĽĳŅıěŅĔĔŇěĔĶĶĴĕŀĚĴĬŋļĵƢȮ 
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŀĵŌƞŒĬıŇıŇīĳńĦĤƢȮŀŅėŅĶĮĶŃĺńĨŇĻŅĽĨĶƢľĶŊŀĪňŗŀĵŌƞŀŅĻńĵĪńŗĺœĮĴňėĺŅĴŏĽňŗĵĚĴŅĔ

ěŅĔĔŇěĔĶĶĴĕŀĚĴĬŋļĵƢȮŏĬŊŗŀĚěŅĔŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŀƞŀĬœľĺĨƞŀŐĶĚĔĶŃŐĪĔĪŅĚĔĸȮĪňŗĪņŒľƟŐĨĔľńĔȮĶƟŅĺ
ŐĸŃĭŇŗĬȮĽƞĺĬĔŅĶŒĝƟĚŅĬĪńŗĺœĮŐĸŃĔŅĶĽńĴįńĽĔńĭĽĳŅıŐĺħĸƟŀĴĪňŗĴňĴĸĳŅĺŃŀŅěĪņŒľƟŏĔŇħėĶŅĭĽĔĮĶĔ
ľĶŊŀĶƞŀĚĶŀĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŏĴŊŗŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĨƟŀĚŏįĝŇĠĔńĭŀŋĭńĨŇĳńĵȮŏĝƞĬȮœĲœľĴƟěŃŏĔŇħėĺŅĴ
ĶƟŀĬĪňŗĪņŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵĶŋĬŐĶĚȮľĶŊŀĬŘņĪƞĺĴěŃĪņŒľƟŏĔŇħėĶŅĭŏĮƘƨŀĬŐĸŃėĺŅĴŏĽňĵľŅĵĪŅĚŏėĴň
ŀŅěŏĔŇħĕŉŘĬœħƟȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĴŊŗŀĩŌĔıĭŒĬŐľĸƞĚőĭĶŅĦėħňŐĸŃĩŌĔĬņĕŉŘĬĴŅĽńĴįńĽĔńĭĽĳŅıŐĺħĸƟŀĴ
ŒľĴƞĪńĬĪňȮěŃŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚĪŅĚŏėĴňĞŉŗĚŀŅěĶŋĬŐĶĚĴŅĔěĬĪņŒľƟőėĶĚĽĶƟŅĚĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
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ŐĨĔľńĔŐĸŃĶƞĺĬŏĮƦĬĝŇŘĬŏĸŖĔĝŇŘĬĬƟŀĵȮĔŅĶŏĽŊŗŀĴĽĳŅıĪŅĚŏėĴňĵńĚĬņœĮĽŌƞėĺŅĴŏĽňĵľŅĵĪňŗœĴƞĽŅĴŅĶĩ
ĵƟŀĬĔĸńĭľĶŊŀĮĔĮƕħœħƟȮŏĝƞĬȮĝńŘĬŏėĸŊŀĭŏĮĸňŗĵĬĽňľĶŊŀŏĽŊŗŀĴĽĳŅı 

ĨńĺŏĶƞĚŒľƟŏĔŇħĔŅĶŏĽŊŗŀĴĽĳŅıȮ&Agents of Deterioration) ĪňŗĽņėńĠĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮėŊŀȮ
ŐĶĚĔĶŃĪņĪŅĚĔŅĵĳŅıȮ&physical forces) ĔŅĶŏĽŊŗŀĴĽĳŅıĪŅĚĔŅĵĳŅıŏĬŊŗŀĚěŅĔĔŅĶŒĝƟĚŅĬȮ 
ŐĶĚĔĶŃŐĪĔŐĸŃĔŅĶŏĽňĵħĽňȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗįƞŅĬĔŅĶŒĝƟĚŅĬĴŅŏĮƦĬĶŃĵŃŏĺĸŅľĬŉŗĚěŃĮĶŅĔĢ
ĶƞŀĚĶŀĵěŅĔĔŅĶŒĝƟĚŅĬȮŏĝƞĬȮĶŀĵŐĨĔȮĶŀĵĶƟŅĺȮŐĸŃĶŀĵħƞŅĚȮĬŀĔěŅĔĬňŘŒĬĽĳŅıŐĺħĸƟŀĴĕŀĚ
ıŇıŇīĳńĦĤƢŀŅěĽĶƟŅĚėĺŅĴŏĽňĵľŅĵĪňŗŀŅěŏĔŇħĕŉŘĬěŅĔĔŅĶěńħŏĔŖĭ įĸĔĶŃĪĭĪňŗěŅĔĔŇěĔĶĶĴĕŀĚĴĬŋļĵƢĪňŗ
ıĭœħƟȮħńĚĬňŘ 

1,1,/ȮĔŅĶľĵŇĭĵĔȮŏėĸŊŗŀĬĵƟŅĵĪňŗįŇħıĸŅħȮ&Impact damage) ĔŅĶĔĶŃĪĭĔĶŃĪńŗĚ
ĔńĭĺńĽħŋĪňŗĴňėĺŅĴŐĕŖĚŐĶĚĔĺƞŅĪņŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵĨƞŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴŅĔĪňŗĽŋħȮŒĬĸńĔļĦŃĕŀĚĔŅĶ
ŐĨĔľńĔȮĶƟŅĺȮĭŇŗĬȮŏĮƦĬĶŀĵ 

 
 

ĳŅıĪňŗȮ17ȮĔŅĶŐĨĔľńĔŐĽħĚŒľƟŏľŖĬĩŉĚėĺŅĴŏĮĶŅŃĭŅĚĕŀĚŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚ 
ĪňŗĴŅĳŅı8ȮLogan and Grant, 2018 

 

1,1,0ȮėĺŅĴŏĽňĵľŅĵěŅĔĶŀĵĕňħĕƞĺĬȮ&Abrasion) ĪňŗŏĔŇħĕŉŘĬěŅĔĔŅĶŒĝƟĚŅĬȮŏĝƞĬȮĶŀĵ
ĝƟŀĬȮĶŀĵĴňħĭĬĳŅĝĬŃĭĶĶěŋŀŅľŅĶȮĶŀĵĪňŗŏĔŇħěŅĔĔŅĶěńħŏĔŖĭĞƟŀĬĔńĬŀĵƞŅĚœĴƞĩŌĔĺŇīňȮĶŀĵĕňħĕƞĺĬěŅĔ
ĔŅĶľĵŇĭĵĔŐĸŃŏėĸŊŗŀĬĵƟŅĵĪňŗįŇħıĸŅħ 
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ĳŅıĪňŗȮ40ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏįŅĪňŗŀŋĦľĳŌĴŇĨŗņěŃŏĔŇħĶŀĵĕňħĕƞĺĬœħƟĚƞŅĵ 

ĪňŗĴŅĳŅı8 Logan and Grant, 2018 
 

1,1,1ȮėĺŅĴŏĽňĵľŅĵěŅĔėĶŅĭŀŅľŅĶȮ&Food staining) ĽƞĺĬįĽĴĕŀĚĽŅĶŀŇĬĪĶňĵƢ
ŐĸŃŀĬŇĬĪĶňĵĺńĨĩŋȮŏĝƞĬȮėĶŅĭĝŅȮĔŅŐĲȮĬŘņĔĶŃħƟŅĚȮėĶŅĭĬŇőėĨŇĬȮėĶŅĭħŇĬȮŏĕĴƞŅȮėĶŅĭŏľĸƞŅĬňŘŀŅěİƤĚ
ŐĬƞĬįƞŅĬĶŀĵŐĨĔȮĭŇŗĬȮĶŀĵĶƟŅĺȮėĺŅĴĶƟŀĬĵńĚĽŅĴŅĶĩĪŅŒľƟėĶŅĭĴńĬŏĵŇŘĴĪňŗİƤĚŀĵŌƞŒĬĶŀĵĶƟŅĺĕŀĚĝńŘĬ
ŏėĸŊŀĭŏħƞĬĝńħĕŉŘĬ 
  1,1,2ȮėĺŅĴŏĽňĵľŅĵěŅĔėĶŅĭĽĬŇĴőĸľŃȮ&Metal staining) ĽĬŇĴőĸľŃĪňŗĽŉĔĔĶƞŀĬ
ĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĭŅĚĝŇŘĬĪňŗŏĽĶŇĴħƟĺĵőĸľŃȮŏıŊŗŀĔŅĶĨĔŐĨƞĚľĶŊŀŏĽĶŇĴėĺŅĴŐĕŖĚŐĶĚȮĶĺĴĩŉĚĔŅĶ
ĞƞŀĴŐĞĴĪňŗŒĝƟőĸľŃŏĮƦĬĨńĺĝƞĺĵĵŉħĨŇħĝŇŘĬĽƞĺĬŏĕƟŅħƟĺĵĔńĬ (Bahari and Ruzaika, 2015) 

1,1,3ȮėĺŅĴŏĽňĵľŅĵěŅĔėĶŅĭĽŃĽĴȮ&Accretions) ėĶŅĭŏĮƘƨŀĬȮĽŇŗĚĽĔĮĶĔěŅĔĔŅĶ
ľĵŇĭěńĭőħĵœĴƞœħƟĪņėĺŅĴĽŃŀŅħĴŊŀľĶŊŀŒĽƞĩŋĚĴŊŀ 
 

 
ĳŅıĪňŗȮ2/ȮėĺŅĴŏĽňĵľŅĵěŅĔėĶŅĭĽĬŇĴőĸľŃ 

ĪňŗĴŅĳŅı8ȮBahari R., Basaree R.O, 2015: fig.13.3 
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3.4 ĔŅĶŏĽŊŗŀĴĽĳŅıŏĬŊŗŀĚěŅĔĔŅĶĞƞŀĴŐĞĴĔƞŀĬľĬƟŅȮ&Previous restoration) ŏĔŇħėĺŅĴ
ŏĽňĵľŅĵœħƟĪńŘĚŒĬėĺŅĴŏĽňĵľŅĵĪŅĚĔĸŐĸŃėĺŅĴŏĽňĵľŅĵĪňŗŏĔŇħěŅĔĽŅĶŏėĴňȮŏĝƞĬȮ 

1,2,/ȮėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶĞƞŀĴŐĞĴŀĵƞŅĚœĴƞŏľĴŅŃĽĴȮ&Improperly applied) 
ŏĝƞĬȮŒĝƟĽňĴŅĔŏĔŇĬœĮȮėĶŅĭĽňŏĔŇĬĭĶŇŏĺĦĪňŗěņŏĮƦĬĨƟŀĚĞƞŀĴŐĞĴȮĶŀĵŏĪĮĔŅĺȮ 

1,2,0ȮėĺŅĴŏĽňĵľŅĵĪňŗŏĔŇħěŅĔĔŅĺȮ&Adhesives overpaint) ŒĝƟĔŅĺĴŅĔŏĔŇĬœĮȮ
ėĶŅĭĔŅĺŏĔŇĬĕŀĭĪňŗŐĨĔȮŏĔŇħėĶŅĭŏĮƘƨŀĬŏĮƦĬĪňŗĽŃĽĴĕŀĚĽŇŗĚĽĔĮĶĔȮİŋƙĬȮŐĸŃĔŅĺŏĽŊŗŀĴĽĳŅıĨŅĴŀŅĵŋȮ
ŏĝƞĬȮľĸŋħŀŀĔěŅĔĔńĬȮĽŌĠŏĽňĵėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĵŉħŏĔŅŃȮľĶŊŀŏĮĸňŗĵĬĽňŏľĸŊŀĚȮĽňŏĕƟĴĕŉŘĬȮ 

 
ĳŅıĪňŗȮ42 ĶŀĵŏĪĮĔŅĺĨĶĚĔĸŅĚŐĸŃėĶŅĭĔŅĺŏĔŇĬĕŀĭĪňŗŐĨĔ 
ĪňŗĴŅ8Ȯhttps://www.madelinehagerman.com 

 

1,2,1ȮėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶŒĝƟŏėĶŊŗŀĚĴŊŀȮ&Mechanical damage) ŏĝƞĬȮĔŅĶŏěŅŃ
ĪņŒľƟŏĔŇħĔŅĶŐĨĔĶƟŅĺȮĝńŘĬŏėĸŊŀĭŏĽňĵľŅĵěŅĔĔĶŃħŅļĪĶŅĵĕńħįŇĺȮĕńħĮĶńĭŐĨƞĚħƟĺĵĨŃœĭ 

1,2,2ȮėĺŅĴŏĽňĵľŅĵěŅĔĔŅĶŒĝƟĽŅĶŏėĴňȮ&Chemical damage) ĔŅĶĔƞŀĨńĺĕŀĚĔĶħ
ŏĔĸŊŀěŅĔĔŅĶĪņėĺŅĴĽŃŀŅħľĶŊŀŏĨŇĴŏĬŊŘŀĺńĽħŋȮĔŅĺĭŅĚĝĬŇħŏĴŊŗŀŏĺĸŅįƞŅĬœĮĶŃĵŃľĬŉŗĚĔƞŀŒľƟŏĔŇħ
ĮĢŇĔŇĶŇĵŅőėĶĚĽĶƟŅĚŐĭĭŏĝŊŗŀĴőĵĚȮ&crosslink) ĪņŒľƟŏĬŊŘŀħŇĬŏĽňĵľŅĵŏĬŊŗŀĚěŅĔĴňėĺŅĴŐĕŖĚŐĶĚĬƟŀĵĔĺƞŅ
ĔŅĺľĶŊŀĺńĽħŋĪňŗŒĝƟŒĬĔŅĶĞƞŀĴŐĞĴȮ 

 

 
ĳŅıĪňŗȮ21ȮŏėĸŊŀĭŏĽňĵľŅĵěŅĔĔŅĶĕńħįŇĺ 

ĪňŗĴŅĳŅı8ȮBahari R., Basaree R.O, 2015: fig.13.2 
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ĳŅıĪňŗȮ44ȮėĶŅĭĔŅĺŏĔŇĬĕŀĭĪňŗŐĨĔŐĸŃėĶŅĭĽĬŇĴľĴŋħőĸľŃ 
ĪňŗĴŅĳŅı8Ȯhttps://www.madelinehagerman.com 

 

 
ĳŅıĪňŗȮ23ȮĶŀĵĕńħĭĬĝńŘĬŏėĸŊŀĭŏĔŇħěŅĔĔŅĶĕńħĺńĽħŋŏĨŇĴŏĬŊŘŀ 
ĪňŗĴŅĳŅı8Ȯhttps://www.madelinehagerman.com 

 
ĳŅıĪňŗȮ24 ĶŌĪňŗŏĔŇħěŅĔĔŅĶŒĝƟľĴŋħőĸľŃĵŉħȮŐĸŃĶŀĵĔŅĶŏĨŇĴŏĬŊŘŀĺńĽħŋ 
ĪňŗĴŅĳŅı8ȮBahari R., Basaree R.O, 2015: fig.13.2 
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ĳŅıĪňŗȮ47ȮĶƞŀĚĶŀĵŏĔĸŊŀĞńĸŏĲĨĪňŗĮĶŃĪŋĭĬıŊŘĬįŇĺ 
ĪňŗĴŅĳŅı8Ȯhttps://www.madelinehagerman.com 

 

ĔŅĶŏĽŊŗŀĴĽĳŅıĪŅĚŏėĴňĕŀĚĺńĨĩŋőħĵĪńŗĺœĮœĴƞœħƟŏĔŇħĕŉŘĬŒĬőėĶĚĽĶƟŅĚĪŅĚĔŅĵĳŅıĕŀĚĺńĨĩŋȮŐĨƞ
ŀĵŌƞŒĬĶŃħńĭŏėĴňľĶŊŀĽŅĶĮĶŃĔŀĭȮĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚŀĚėƢĮĶŃĔŀĭĪŅĚŏėĴňĕŀĚĺńĨĩŋěŃĸħėĺŅĴėĚĪĬ
ĕŀĚĺńĨĩŋŏĴŊŗŀĽńĴįńĽĔńĭĮƤěěńĵħƟŅĬĽŇŗĚŐĺħĸƟŀĴȮŏĝƞĬȮĬŘņȮŀŅĔŅĻȮĴĸıŇļȮėĺŅĴĶƟŀĬȮėĺŅĴĝŊŘĬŐĸŃŀŊŗĬȮŕ 
 

2,ȮĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
2,/ȮĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
ěŇĶŅĳĶĦƢȮŀĶńĦĵŃĬŅėȮ&0336ĕ8Ȯ6'ȮŒľƟėĺŅĴŏľŖĬĺƞŅŐĬĺėŇħŐĸŃĺŇīňĔŅĶŀĬŋĶńĔļƢĪňŗĬŇĵĴŒĬŀħňĨ

ŏĬƟĬĔĶŃĭĺĬĔŅĶľĵŋħĵńŘĚĔŅĶŏĽŊŗŀĴĽĳŅıȮĞƞŀĴŐĞĴȮŏĽĶŇĴĽĶƟŅĚėĺŅĴĴńŗĬėĚŐĕŖĚŐĶĚőħĵŒĝƟĺŇīňŏėĴňŐĸŃĺŇīň
ĞƞŀĴŏĝŇĚĝƞŅĚŏĮƦĬĽƞĺĬŒľĠƞȮŒĝƟĽŅĶŏėĴňĪņėĺŅĴĽŃŀŅħŐĸŃŏĬƟĬĞƞŀĴŐĞĴĨƞŀŏĨŇĴĽƞĺĬĪňŗĝņĶŋħľĶŊŀĪņ
ĕŀĚŒľĴƞĕŉŘĬŐĪĬĪňŗĕŀĚŏħŇĴȮőħĵĕŅħĔŅĶĻŉĔļŅĺŇěńĵıŇěŅĶĦŅľŅĽŅŏľĨŋĪňŗĪņŒľƟŏĽŊŗŀĴĽĳŅıȮľĶŊŀıŇěŅĶĦŅ
ĕƟŀħňĕƟŀŏĽňĵĕŀĚŐĨƞĸŃĺŇīňĔŅĶĪńŘĚŒĬĶŃĵŃĽńŘĬŐĸŃĶŃĵŃĵŅĺȮĽƞĺĬŒľĠƞŏĮƦĬĔŅĶĔĶŃĪņőħĵĴŋƞĚŐĔƟĮƤĠľŅ
ŏĜıŅŃľĬƟŅŐĸŃĪņőħĵĭŋėėĸĪňŗœĴƞĴňėĺŅĴĶŌƟėĺŅĴŏĕƟŅŒěŏıňĵĚıŀȮőħĵĴŀĚĕƟŅĴįĸŏĽňĵŒĬĶŃĵŃĵŅĺĪňŗŀŅě
ŏĔŇħĕŉŘĬȮŐĸŃĴńĔœĴƞĴňĔŅĶĮĶŃŏĴŇĬŐĸŃĨŇħĨŅĴįĸȮĞŉŗĚĭŅĚėĶńŘĚıĭĺƞŅĔƞŀŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵĪňŗŐĔƟœĕœĴƞœħƟȮ 

ĮƤěěŋĭńĬŐĬĺėŇħĔŅĶŀĬŋĶńĔļƢĨŅĴľĸńĔĽŅĔĸěŃŏĬƟĬĺŇīňĮƚŀĚĔńĬĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĺńĨĩŋŏĮƦĬľĸńĔȮ
őħĵœĴƞěņŏĮƦĬĨƟŀĚŒĝƟĺŇīňĺŇĪĵŅĻŅĽĨĶƢŐĸŃŏĪėőĬőĸĵňĽĴńĵŒľĴƞŏĽĴŀœĮȮŐĬĺėŇħŒĬĔŅĶŀĬŋĶńĔļƢőħĵĬņ
ėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢĴŅĺŇŏėĶŅŃľƢĺŇěńĵľŅŏľĨŋįĸĪňŗĪņŒľƟĺńĨĩŋŏĽŊŗŀĴĽĳŅıȮŐĸƟĺŒĝƟėĺŅĴĶŌƟľĸŅĵĽŅĕŅĴŅ
ıŇěŅĶĦŅľŅĺŇīňĮƚŀĚĔńĬŐĸŃŐĔƟœĕĮƤĠľŅȮĬŀĔěŅĔĬňŘĬńĔŀĬŋĶńĔļƢĵńĚĨƟŀĚĨĶŃľĬńĔĩŉĚĻńĔĵĳŅıȮėĺŅĴĶŌƟ
ėĺŅĴĽŅĴŅĶĩȮėĺŅĴĩĬńħĕŀĚĨĬŏŀĚȮľŅĔĽŇŗĚŒħĪňŗĨĬœĴƞĩĬńħĨƟŀĚŐĽĺĚľŅėĺŅĴĶƞĺĴĴŊŀěŅĔįŌƟŏĝňŗĵĺĝŅĠ
ŏĜıŅŃħƟŅĬȮĬńĔŀĬŋĶńĔļƢěŃŒĝƟĽŅĶŏėĴňĔŖŏĴŊŗŀĴňėĺŅĴěņŏĮƦĬŏĪƞŅĬńŘĬŐĸŃěŃŒĝƟŀĵƞŅĚĶŃĴńħĶŃĺńĚȮĻŉĔļŅĕƟŀħň
ĕƟŀŏĽňĵĕŀĚĽŅĶŏėĴňŐĸŃĺŇīňĔŅĶŐĨƞĸŃĺŇīňŀĵƞŅĚĸŃŏŀňĵħĶŀĭėŀĭȮĶĺĴĪńŘĚĻŉĔļŅĺŇŏėĶŅŃľƢĺŇěńĵľŅĕƟŀĴŌĸĕŀĚ
ĺńĽħŋŐĸŃĺŇīňĔŅĶįĸŇĨħńŘĚŏħŇĴȮŐĸƟĺŏĸŊŀĔŒĝƟĺŇīňĔŅĶŐĸŃŏėĴňĪňŗĽŅĴŅĶĩĪņŒľƟĵƟŀĬĔĸńĭœħƟȮ&Reversible) ľŅĔ
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ĵńĚœĴƞŐĬƞŒěĺƞŅĺŇīňĔŅĶľĶŊŀŏėĴňĪňŗĴňŀĵŌƞĕĦŃĬňŘěŃĝƞĺĵŀĬŋĶńĔļƢĺńĨĩŋĪňŗĔņĸńĚŏĽŊŗŀĴĽĳŅıœħƟľĶŊŀœĴƞěŃĵńĚœĴƞŒĝƟ
ĺŇīňĔŅĶŏľĸƞŅĬńŘĬȮŐĨƞěŃŒĝƟĺŇīňĮƚŀĚĔńĬľĶŊŀĝŃĸŀĔŅĶŏĽŊŗŀĴĽĳŅıŐĪĬȮŏıŊŗŀĪňŗĺƞŅŒĬŀĬŅėĨľŅĔĴňĔŅĶėƟĬıĭ
ĺŇīňĔŅĶŐĸŃŏĪėőĬőĸĵňĪňŗħňĔĺƞŅěŃĽŅĴŅĶĩŒĝƟĺŇīňĔŅĶŒľĴƞœħƟőħĵœĴƞŏĮƦĬŀńĬĨĶŅĵĨƞŀĺńĽħŋŏħŇĴȮ 
 ĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏĽňĵľŅĵŒľƟĔĸńĭĴŅŒĬĽĳŅıŏħŇĴĴŅĔĪňŗĽŋħȮŀŅĻńĵĔĶŃĭĺĬĔŅĶĪňŗ
ĮĶŃĔŀĭħƟĺĵȮĨĶĺěĽĳŅıĺńĨĩŋȮĪņėĺŅĴĽŃŀŅħȮĬņĺńĽħŋĪňŗŒĝƟŒĬĔŅĶŀĬŋĶńĔļƢĔƞŀĬľĬƟŅŀŀĔȮŏĽĶŇĴėĺŅĴ
ŐĕŖĚŐĶĚȮŏĝŊŗŀĴĨŇħȮŒĝƟĺńĽħŋŏĨŇĴŏĨŖĴĽƞĺĬĪňŗĽŌĠľŅĵȮŐĸŃŐĨƞĚŏĨŇĴĽňľĶŊŀĸĺħĸŅĵȮŏıŊŗŀŒľƟŏĔŇħįĸĚŅĬŀĬŋĶńĔļƢ
ĪňŗĽĴĭŌĶĦƢĞŉŗĚĴňŏľĨŋįĸľĸŅĵĮĶŃĔŅĶȮŏĝƞĬȮŏıŊŗŀĬņĔĸńĭĴŅŒĝƟŒľĴƞŒĬĔĶĦňĪňŗĺńĨĩŋĵńĚėĚĽĴĭŌĶĦƢŐĕŖĚŐĶĚŐĸŃ
ŏĮƦĬĕŀĚŒľĴƞȮľĶŊŀŏıŊŗŀĻŉĔļŅĶŌĮŐĭĭŐĸŃĸĺħĸŅĵĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŏıŊŗŀŒĝƟěńħŐĽħĚĞŉŗĚĪņŒľƟĶŌĮĪĶĚ
ĴňĴŇĨŇĽĺĵĚŅĴȮĬƞŅĽĬŒěĔĺƞŅĪňŗěńħŐĽħĚőħĵĺŅĚœĺƟŏĮƦĬĝŇŘĬŏĸŖĔĝŇŘĬĬƟŀĵȮŐĸŃĔŅĶĮĶŃĔŀĭĝŇŘĬĽƞĺĬĪňŗŐĨĔŏĮƦĬ
ĳŅĝĬŃĽĴĭŌĶĦƢŏıŊŗŀĮƚŀĚĔńĬĔŅĶĽŌĠľŅĵĕŀĚŏĻļĳŅĝĬŃħŇĬŏįŅȮŐĸŃĝƞĺĵĸħėĺŅĴŏĽňĵľŅĵĪňŗŀŅěěŃ
ŏĔŇħĕŉŘĬŒĬŀĬŅėĨȮŏĝƞĬȮėĶŅĭŏĮƘƨŀĬĨĶĚĽƞĺĬĶŀĵĨƞŀȮŏĬŊŗŀĚěŅĔĔƞŀĬĨƞŀĝŇŘĬĽƞĺĬĪňŗŐĨĔěŃĨƟŀĚĪņėĺŅĴ
ĽŃŀŅħĨĶĚĶŀĵĨƞŀŒľƟĽŃŀŅħŏıŊŗŀŒľƟĶŀĵĨƞŀĬńŘĬĨƞŀœħƟĽĬŇĪ 

ĳŅĝĬŃħŇĬŏįŅĪňŗŐĨĔŐĸŃœħƟĶńĭĔŅĶĞƞŀĴŐĞĴœĺƟħƟĺĵĺńĽħŋĪňŗŒĝƟŒĬĔŅĶŀĬŋĶńĔļƢŒĬŀħňĨȮŏĝƞĬȮĔŅĺȮ
ĵŅĚœĴƟȮĮŌĬĮĸŅĽŏĨŀĶƢȮŀŇıŖŀĔĞňŗȮŏĮƦĬĨƟĬȮľŅĔěņŏĮƦĬĨƟŀĚĬņĺńĽħŋŏľĸƞŅĬňŘŀŀĔŏĬŊŗŀĚěŅĔĔŅĶŏĽŊŗŀĴĽĳŅı
ĕŀĚĺńĽħŋȮŐĸŃŒĝƟĺńĽħŋŒľĴƞŐĪĬĬńŘĬĴňėĺŅĴŏĽňŗĵĚĪňŗěŃĪņĸŅĵŏĬŊŘŀĺńĨĩŋĭŅĚĽƞĺĬȮħńĚĬńŘĬĔŅĶŏĸŊŀĔŒĝƟĺńĽħŋŒĬ
ĔŅĶŀĬŋĶńĔļƢěŉĚĨƟŀĚėņĬŉĚĩŉĚėĺŅĴėĚĪĬĕŀĚĺńĽħŋĨƞŀĽĳŅıŐĺħĸƟŀĴȮėĺŅĴŏĕƟŅĔńĬœħƟĔńĭĺńĨĩŋȮ
ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŏŀŅŀŀĔȮŏıŊŗŀŒľƟŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗįƞŅĬĔŅĶŀĬŋĶńĔļƢĴňŀŅĵŋĵŊĬĬŅĬĪňŗĽŋħ 

4.2 ıńĥĬŅĔŅĶĕŀĚĚŅĬŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĮƦĬľĬŉŗĚŒĬĽŇŗĚĮĶŃħŇļģƢĪňŗŏĔƞŅŐĔƞĪňŗĽŋħĕŀĚĴĬŋļĵƢȮŐĸŃĽŅĴŅĶĩĵƟŀĬľĸńĚœĮœħƟĩŉĚ

ĔĺƞŅȮ/3*...ȮĩŉĚȮ/.*...ȮĮƖĴŅŐĸƟĺȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĽƞĺĬŒľĠƞŏĮƦĬĳŅĝĬŃŏėĶŊŗŀĚŒĝƟŒĬĝňĺŇĨĮĶŃěņĺńĬȮ
ěĬĩŉĚĺńĨĩŋĪňŗŏĔňŗĵĺĔńĭėĺŅĴŏĝŊŗŀŐĸŃĕŀĚĮĶŃħńĭĨĔŐĨƞĚȮĨƞŀĴŅŏĴŊŗŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĔĸŅĵŏĮƦĬĕŀĚĴňėƞŅȮ
ŀŅěěŃŏĬŊŗŀĚěŅĔėĺŅĴĕŅħŐėĸĬľĶŊŀěŅĔėĺŅĴĚħĚŅĴĪŅĚĻŇĸĮŃȮľĶŊŀėĺŅĴŏĝŊŗŀĪŅĚĻŅĽĬŅȮŐĸŃŏĴŊŗŀ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĽňĵľŅĵěŉĚĴňėĺŅĴěņŏĮƦĬĪňŗěŃĨƟŀĚœħƟĶńĭĔŅĶĞƞŀĴŐĞĴȮ 

œĴƞĮĶŅĔĢľĸńĔģŅĬŐĬƞĝńħĺƞŅŏĴŊŗŀŒħĪňŗįŌƟėĬŏĶŇŗĴĞƞŀĴŐĞĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĮƦĬėĶńŘĚŐĶĔȮŐĨƞ
ĶƞŀĚĶŀĵĞƞŀĴŐĞĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏĔƞŅŐĔƞĪňŗĽŋħĞŉŗĚěńħŐĽħĚŒĬĭĶŇĨŇĝĴŇĺŏĞňĵĴȮĽŅĴŅĶĩĔņľĬħŀŅĵŋœħƟ
ĮĶŃĴŅĦȮ5*...ȮĮƖĴŅŐĸƟĺ (Buys and Victoria Oakley, 2002: 63) 

ĺńĨĩŋĪňŗĪņěŅĔĺńĽħŋŀŊŗĬȮŏĝƞĬȮœĴƟŐĸŃőĸľŃȮĔŖĴňĔŅĶŀĬŋĶńĔļƢĞƞŀĴŐĞĴĴŅŏĮƦĬŏĺĸŅĬŅĬȮőħĵŒĝƟĺńĽħŋ
ŏħňĵĺĔńĬĔńĭĺńĨĩŋŏħŇĴȮĪńĔļŃľĸŅĵŀĵƞŅĚĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŀĬŋĶńĔļƢĺńĨĩŋŏľĸƞŅĬňŘĔŖŏľĴŊŀĬĔńĭĪńĔļŃĪňŗŒĝƟŒĬ
ĔŅĶįĸŇĨĺńĨĩŋĬńŘĬȮŐĨƞŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĺńĽħŋħńŘĚŏħŇĴėŊŀȮħŇĬȮŐĴƟěŃĩŌĔĬņĴŅŒĝƟŐĨƞĔŖœĴƞœħƟŒĝƟ
ŀĵƞŅĚŐıĶƞľĸŅĵȮŏĬŊŗŀĚěŅĔėĺŅĴĵŅĔŒĬĔŅĶŏĸŊŀĔŒĝƟħŇĬĪňŗĴňŀĚėƢĮĶŃĔŀĭĪňŗŏĕƟŅĔńĬœħƟĔńĭĺńĽħŋŏħŇĴȮŐĸŃ
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ŏĬŊŗŀĚěŅĔĮƤĠľŅĪňŗŏĔŇħěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚĕŀĚŏĬŊŘŀħŇĬŒĬĶŃľĺƞŅĚĔĶŃĭĺĬĔŅĶŏįŅȮħńĚĬńŘĬĺńĽħŋŀŊŗĬȮŕȮěŉĚ
ĨƟŀĚĩŌĔĬņĴŅŒĝƟŏĮƦĬĺńĽħŋĪħŐĪĬŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 

ĺńĽħŋĪħŐĪĬŏľĸƞŅĬňŘĴňėŋĦĸńĔļĦŃĪňŗľĸŅĔľĸŅĵȮĬŀĔěŅĔĕŉŘĬŀĵŌƞĔńĭėĺŅĴĵŅĔĚƞŅĵĪňŗěŃľŅĴŅŒĝƟ
ĚŅĬŐĸƟĺȮĵńĚĕŉŘĬŀĵŌƞĔńĭĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶŀĬŋĶńĔļƢĬńŘĬĺƞŅĪņĕŉŘĬŏıŊŗŀŀŃœĶȮĪńŘĚŏıŊŗŀŒĝƟĚŅĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
ĬńŘĬœħƟőħĵœĴƞĨƟŀĚĔŅĶėĺŅĴĽĺĵĚŅĴľĶŊŀĴŌĸėƞŅȮľĶŊŀŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĴŌĸėƞŅŐĸŃėĺŅĴĽĺĵĚŅĴ
ŀĵŌƞŐĸƟĺŒľƟħňĕŉŘĬľĶŊŀĴňėƞŅĵŇŗĚĔĺƞŅŏħŇĴ 

ĬńĔŀĬŋĶńĔļƢľĶŊŀĝƞŅĚĞƞŀĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬŀħňĨĔŖĴňľĸŅĔľĸŅĵĴŅĔȮŒĬŀńĚĔķļĴňľĸńĔģŅĬĺƞŅĴň
ŀŅĝňıĝƞŅĚĞƞŀĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴŅĔĺƞŅĶƟŀĵĮƖŐĸƟĺȮőħĵĴňĭĪĔĺňĪňŗĔĸƞŅĺĩŉĚŀŅĝňıĝƞŅĚĞƞŀĴȮŒĬĭĪĔĺňĝŊŗŀȮ
The China mender ĪňŗŐĨƞĚőħĵȮőĪĴńĽȮŁŌƟħȮ&Thomas Hood ı,Ļ,Ȯ0110-0166)ȮŐĸŃľĬńĚĽŊŀŐĬŃĬņ
ĔŅĶĞƞŀĴŐĞĴĽŇŗĚĕŀĚŏėĶŊŗŀĚŒĝƟŒĬĭƟŅĬħƟĺĵĨńĺŏŀĚŏĸƞĴŐĶĔėŊŀȮMrs. Beeton's Book of Household 
Management ŏĕňĵĬőħĵȮŀŇĞŅŏĭĸĸƞŅȮĭňĨńĬȮ&Isabella Beeton'ȮŒĬȮı,Ļ,Ȯ03.2ȮőħĵŒľƟėņŐĬŃĬņĪňŗĴň
ĮĶŃőĵĝĬƢŐĔƞŐĴƞĭƟŅĬŏĔňŗĵĺĔńĭĺŇīňĔŅĶĞƞŀĴŐĞĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŐĨĔħƟĺĵĔŅĺĮĶŃŏĳĪĨƞŅĚȮŕ 

ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅľĸńĔģŅĬĪŅĚőĭĶŅĦėħňľĸŅĵĝŇŘĬĮĶŅĔĢĶƞŀĚĶŀĵĔŅĶĞƞŀĴŐĞĴŒĬŀħňĨȮŐĨƞĚŅĬ
ŀĬŋĶńĔļƢĪňŗĴňĔŅĶĻŉĔļŅŀĵƞŅĚŏĮƦĬĶŃŏĭňĵĭĺŇěńĵĪňŗĝńħŏěĬĮĶŅĔĢėĶńŘĚŐĶĔŒĬľĬńĚĽŊŀȮThe Preservation of 
Antiquities8ȮA Handbook for CuratorsȮőħĵȮĲĶňħĶŇĝȮĶńĪŏĔƟĬȮ&Freidrich Rathgen) ĬńĔŏėĴňĝŅĺ
ŏĵŀĶĴńĬȮŒĬȮı,Ļ,Ȯ0226ȮőħĵŏĕňĵĬĩŉĚĚŅĬŀĬŋĶńĔļƢŀĵƞŅĚėĶŀĭėĸŋĴĶĺĴĩŉĚĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ
&Rathgen, /7.3'ȮľĸńĚěŅĔĬńŘĬŒĬȮı,Ļ,Ȯ0253ȮŀŅŏīŀĶƢȮĸŌėńĽȮ(Arthur Lucas) ĬńĔŀĬŋĶńĔļƢĕŀĚľŀĻŇĸĮƝ
ŐľƞĚĝŅĨŇȮĮĶŃŏĪĻŀńĚĔķļœħƟŏĕňĵĬľĬńĚĽŊŀȮAntiques, their Restoration and Preservation 
ŏĔňŗĵĺĔńĭĔŅĶŀĬŋĶńĔļƢŏĮƦĬĳŅļŅŀńĚĔķļŏĸƞĴŐĶĔȮĞŉŗĚĶĺĴĩŉĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅħƟĺĵȮ&Lucas, /710'ȮĨńŘĚŐĨƞ
ĬńŘĬĴŅėĺŅĴĶŌƟėĺŅĴŏĝňŗĵĺĝŅĠŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅœħƟıńĥĬŅœĮŀĵƞŅĚĶĺħŏĶŖĺıĶƟŀĴœĮĔńĭĚŅĬ
ŀĬŋĶńĔļƢőħĵĶĺĴȮŒĬĮƤěěŋĭńĬĴňįŌƟŏĝňŗĵĺĝŅĠħƟŅĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĪņĚŅĬŒĬıŇıŇīĳńĦĤƢŐĸŃ
ĽĩŅĭńĬĨƞŅĚȮŕȮĪńŗĺőĸĔĶĺĴĩŉĚĬńĔŀĬŋĶńĔļƢŀŇĽĶŃěņĬĺĬĴŅĔȮŐĸŃĴňľĬńĚĽŊŀĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
ľĸŅĵŏĸƞĴĪňŗŏĕňĵĬőħĵĬńĔŀĬŋĶńĔļƢ  

ĺńĽħŋĪňŗŒĝƟŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬŀħňĨĬńŘĬĴňėĺŅĴľĸŅĔľĸŅĵĴŅĔȮľĸńĔģŅĬĭŅĚĽƞĺĬĕŀĚ
ĺńĽħŋŏľĸƞŅĬňŘœħƟěŅĔĔŅĶĺŇŏėĶŅŃľƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗįƞŅĬĔŅĶŀĬŋĶńĔļƢĞƞŀĴŐĞĴŒĬŀħňĨȮŐĸŃĭŅĚĽƞĺĬœħƟ
ěŅĔĕƟŀĴŌĸĪňŗĭńĬĪŉĔœĺƟŒĬŏŀĔĽŅĶőĭĶŅĦŐĸŃŒĬľĬńĚĽŊŀĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŒĬĮƤěěŋĭńĬĔŅĶ
ĮĢŇĭńĨŇĚŅĬĕŀĚĬńĔŀĬŋĶńĔļƢĽƞĺĬŒľĠƞěŃĴňĔŅĶĭńĬĪŉĔĶŅĵĸŃŏŀňĵħĺńĽħŋĪňŗŒĝƟŐĸŃĕńŘĬĨŀĬĔŅĶĪņĚŅĬȮĞŉŗĚŏĮƦĬ
ĴŅĨĶģŅĬĔŅĶĮĢŇĭńĨŇĚŅĬŀĬŋĶńĔļƢĪňŗœħƟıńĥĬŅĕŉŘĬȮŒĬŀħňĨĕƟŀĴŌĸħńĚĔĸƞŅĺĩŌĔĴŀĚĺƞŅŏĮƦĬėĺŅĴĸńĭĕŀĚ
ĺŇĝŅĝňıŏıŊŗŀĮƚŀĚĔńĬĔŅĶŐĕƞĚĕńĬĶŃľĺƞŅĚĬńĔŀĬŋĶńĔļƢ 

ĝŅĶƢĸĽƢȮŏĺĸĽńĬ őŁĶňĵƢȮ&Charles Velson Horie) įŌƟŏĕňĵĬľĬńĚĽŊŀȮMaterials for Conservation 
ĶŃĭŋĺƞŅȮĺńĽħŋĪňŗŒĝƟŀĬŋĶńĔļƢĚŅĬĻŇĸĮĔĶĶĴŒĬĝƞĺĚĔƞŀĬĮĸŅĵėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ/7ȮĴňėĺŅĴľĸŅĔľĸŅĵĴŅĔȮ
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ŏĝƞĬȮĔŅĺŐĮƚĚȮĵŅĚŏľĬňĵĺȮŏĶĞŇŗĬĪňŗœħƟěŅĔīĶĶĴĝŅĨŇȮĽŅĶĵŉħĪňŗœħƟěŅĔőĮĶĨňĬȮĕňŘįŉŘĚŐĸŃœĕĴńĬȮŒĬŀħňĨĺńĽħŋ
ŏľĸƞŅĬňŘŒĝƟŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬĶŃĵŃŐĶĔȮĭĶĶħŅĺńĽħŋĪňŗœħƟěŅĔīĶĶĴĝŅĨŇŏľĸƞŅĬňŘœĴƞĽŅĴŅĶĩ
ĺŇŏėĶŅŃľƢŀĚėƢĮĶŃĔŀĭœħƟőħĵĚƞŅĵȮŐĸŃěŃĵŅĔĵŇŗĚĕŉŘĬŏĴŊŗŀĶŃĵŃįƞŅĬœĮŏĬŊŗŀĚěŅĔĔŅĶŏĽŊŗŀĴĽĳŅıĨŅĴ
īĶĶĴĝŅĨŇĕŀĚĺńĽħŋŏľĸƞŅĬňŘȮŐĸŃŏĬŊŗŀĚĔŅĶŒĝƟĚŅĬŒĬĨŀĬŐĶĔĺńĽħŋŏľĸƞŅĬňŘĨƟŀĚįƞŅĬĔŅĶŏĨĶňĵĴőħĵŀŅě
ĸŃĸŅĵŒĬĬŘņľĶŊŀŒĬĬŘņĴńĬĝńĔŐľƟĚȮľĶŊŀĪņŒľƟĶƟŀĬŏıŊŗŀŒľƟŀĵŌƞŒĬĽĩŅĬŃĕŀĚŏľĸĺĔƞŀĬěŉĚĽŅĴŅĶĩŒĝƟĚŅĬ
œħƟȮěĬĔĶŃĪńŗĚėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ/5ȮŒĬĵŋőĶĮěŉĚĴňĔŅĶŒĝƟĨńĺĪņĸŃĸŅĵȮŏĝƞĬȮĬŘņĴńĬĽĬŐĸŃŐŀĸĔŀŁŀĸƢŏıŊŗŀ
ĸŃĸŅĵŏĶĞŇŗĬ (Horie, 1987) 

ĺńĽħŋĵŉħĨŇħľĶŊŀĔŅĺĪňŗŏĔƞŅŐĔƞĪňŗĽŋħĝĬŇħľĬŉŗĚĪňŗĶŌƟěńĔĔńĬėŊŀȮĬŘņĴńĬħŇĬȮ&Bitumen'ȮĴňĽňħņȮŏľĬňĵĺ
ŐĸŃĴňėĺŅĴľĬŊħĨŗņȮŒĝƟŏĮƦĬĺńĽħŋĵŉħĨŇħŐĸŃĺńĽħŋŏĨŇĴŏĨŖĴĪňŗėĚĪĬĴŅĔȮıĭĺƞŅĴňĔŅĶŒĝƟĴŅĴŅĔĔĺƞŅȮ4,3..ȮĮƖ
ĴŅŐĸƟĺȮ&Koob, /7768Ȯ31'ȮĬŘņĴńĬħŇĬŏĮƦĬĺńĽħŋĪňŗœħƟěŅĔĬŘņĴńĬħŇĭȮŐĸŃıĭœħƟĪńŗĺœĮŒĬıŊŘĬĪňŗŏŀŏĝňĵ
ĨŃĺńĬŀŀĔĔĸŅĚŒĬŀħňĨŒĝƟŏıŊŗŀĞƞŀĴŐĞĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŐĨƞĽņľĶńĭĴŅĨĶģŅĬĚŅĬŀĬŋĶńĔļƢŒĬĮƤěěŋĭńĬ
ĬŘņĴńĬħŇĬŏĮƦĬĺńĽħŋĪňŗœĴƞėĺĶŒĝƟĚŅĬȮŏĬŊŗŀĚěŅĔĽňĪňŗėĸŘņĬŘņĨŅĸŏĕƟĴĩŉĚĽňħņȮŒĝƟĚŅĬĵŋƞĚĵŅĔŐĸŃěŃĕěńħŀŀĔ
őħĵœĴƞĪŇŘĚĶŀĵŏĮƘƨŀĬœħƟĵŅĔ 

 
ĳŅıĪňŗȮ26ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĔŅĶĞƞŀĴħƟĺĵĬŘņĴńĬħŇĬ 
ĪňŗĴŅĳŅı8ȮDooijes and Nieuwenhuyse, 0..68Ȯfigure 3 

ĽŅĶĵŉħĪňŗœħƟěŅĔőĮĶĨňĬŒĬĶŌĮŐĭĭĕŀĚŏěĸŅĨŇĬȮ&Gelatin'ȮĔŅĺľĬńĚĮĸŅȮ&Isinglass'ȮŐĸŃĔŅĺ
ľĬńĚĽńĨĺƢȮ&Animal glue'ȮĩŌĔŒĝƟŒĬĚŅĬŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬŀħňĨȮĴňĶŅĵĚŅĬĔŅĶĺŇŏėĶŅŃľƢĔŅĺĪňŗ
ıĭŒĬĶŌĮĮƤƨĬĨŋƠĔĨŅŒĬĽŋĽŅĬȮĽĴńĵĶŅĝĺĚĻƢĩńĚĕŀĚěňĬĺƞŅĴňĽƞĺĬĮĶŃĔŀĭĕŀĚĔŅĺľĬńĚĽńĨĺƢŐĸŃĵŅĚĽĬȮ
&Rosin'ȮőħĵĪńŗĺœĮŐĸƟĺĔŅĺľĬńĚĽńĨĺƢĽŅĴŅĶĩĸŃĸŅĵœħƟŒĬĬŘņŐĸŃěŃŀƞŀĬĨńĺĸĚœħƟħƟĺĵėĺŅĴĶƟŀĬȮħńĚĬńŘĬ
ěŉĚŀƞŀĬœľĺĨƞŀĽĳŅıŐĺħĸƟŀĴŀĵƞŅĚĴŅĔ (Strahan and Boulton, 1988: 153)  

ŏĶĞŇŗĬīĶĶĴĝŅĨŇĝĬŇħľĬŉŗĚĪňŗŒĝƟĴŅĔŒĬĚŅĬŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮėŊŀȮėĶńŗĚȮľĶŊŀȮŏĝĸŐĸŖĔȮ
&Shellac'ȮĞŉŗĚŒĝƟŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗıĭŒĬŏŀŏĝňĵĨŃĺńĬŀŀĔȮĨńŘĚŐĨƞėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ/5ȮŏĮƦĬĨƟĬĴŅȮėĶńŗĚ
ĽĔńħěŅĔĽŅĶĩŌĔĕńĭŀŀĔĴŅěŅĔŐĴĸĚĪňŗĴňĩŇŗĬĔņŏĬŇħŒĬŏŀŏĝňĵŒĨƟȮŏĝƞĬȮŐĴĸĚėĶńŗĚȮ&Laccifer lacca) ŐĴĸĚ
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ėĶńŗĚěŃĕńĭĽŅĶĝĬŇħľĬŉŗĚĞŉŗĚĴňĸńĔļĦŃŏĮƦĬŏľĴŊŀĬĵŅĚľĶŊŀĝńĬŀŀĔĴŅœĺƟĮƚŀĚĔńĬĨńĺŏŀĚěŅĔĻńĨĶŌȮĞŉŗĚĽŅĶĪňŗ
ĕńĭĩƞŅĵŀŀĔĴŅĬňŘŏĶňĵĔĺƞŅȮėĶńŗĚħŇĭȮŐĸŃĩŌĔĬņœĮĸŃĸŅĵŒĬŐŀĸĔŀŁŀĸƢľĶŊŀĪņŒľƟĶƟŀĬŏıŊŗŀŒľƟŏĮƦĬ
ĕŀĚŏľĸĺ 

ėĶńŗĚħŇĭěŃĴňĽŅĶĵƟŀĴȮ&dye'ȮĽňŏľĸŊŀĚĪňŗœĴƞĸŃĸŅĵĬŘņŐĸŃĽŅĶĵƟŀĴĽňŐħĚĪňŗĸŃĸŅĵĬŘņœħƟĞŉŗĚĴńĔěŃ
ĩŌĔĸƟŅĚŀŀĔŒĬĕńŘĬĨŀĬŏĨĶňĵĴĺńĽħŋȮŐĨƞĩƟŅĪņœĴƞħňıŀėĶńŗĚěŃĪņŒľƟŏĔŇħėĶŅĭŏĮƘƨŀĬĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ
ĭŅĚėĶńŘĚėĶŅĭŏĮƘƨŀĬĔŖŏĔŇħěŅĔĔŅĶŏįŅœľĴƟĕŀĚėĶńŗĚĶŃľĺƞŅĚĔŅĶŒľƟėĺŅĴĶƟŀĬȮĮĢŇĔŇĶŇĵŅŏĝŊŗŀĴőĵĚěŅĔ
ıńĬīŃŏėĴňěŃŏĔŇħĕŉŘĬŏĴŊŗŀĶŃĵŃŏĺĸŅįƞŅĬœĮŐĸŃĪņŒľƟėĶńŗĚĬńŘĬĵŅĔĨƞŀĔŅĶĬņŀŀĔȮĴňĶŅĵĚŅĬĔŅĶŒĝƟ
ŏĝĸŐĸŖĔĽņľĶńĭĚŅĬŀĬŋĶńĔļƢĞƞŀĴŐĞĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬĮĶŃŏĪĻĨŋĶĔňŐĸŃĔĶňĞ (Koob, 1984: 103) 

ŏĝĸŐĸŖĔĵńĚŒĝƟŏĮƦĬĺńĽħŋŏĨŇĴŏĨŖĴŐĸŃĽŊŗŀįĽĴĽňĽņľĶńĭĔŅĶĨĔŐĨƞĚȮŒĬĔĶĦňĪňŗŒĝƟŏĮƦĬĽŊŗŀįĽĴĽňěŃŒĝƟ
ŒĬĶŌĮŐĭĭĕŀĚŏľĸĺŒĽĪňŗįƞŅĬĔŅĶĲŀĔĽňŐĸŃľŅĔŒĝƟŀĵƞŅĚĶŃĴńħĶŃĺńĚĽŅĴŅĶĩŒĝƟĚŅĬœħƟőħĵœĴƞŏĮƦĬ
ŀńĬĨĶŅĵĨƞŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 

ĵŅĚĶńĔĠňŗĮŋƙĬȮ&Urushi) ŒĝƟŏĮƦĬĺńĽħŋĵŉħĨŇħŐĸŃĺńĽħŋŏĨŇĴŏĨŖĴȮĔŅĶŒĝƟĺńĽħŋĮĶŃŏĳĪĬňŘĴňĴŅĬŅĬŒĬ
ĠňŗĮŋƙĬȮŒĝƟŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏįŅħƟĺĵėĺŅĴĶƟŀĬĨŗņȮŐĸŃĵńĚŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬőħĵěŃŒĝƟįĚĪŀĚĮƕħĪńĭĭĬ
ĶŀĵĞƞŀĴȮŏĶňĵĔŏĪėĬŇėĬňŘĺƞŅȮėŇĬĽŉĚŇȮ&Kintsugi)ȮĵŅĚĶńĔĨƟŀĚĔŅĶėĺŅĴĝŊŘĬĪňŗėƞŀĬĕƟŅĚĽŌĚŏıŊŗŀŒĝƟŒĬĔŅĶŐĕŖĚĨńĺȮ
ŐĸŃŏĮƦĬĺńĽħŋĪňŗĴňıŇļħƟĺĵ (Nakasato, T.1988. ŀƟŅĚĩŉĚŒĬȮŏĽĬƞľƢȮĴľŅįĸ, ĴĮĪ8Ȯ7) 

 
 

ĳŅıĪňŗȮ49ȮėŇĬĽŉĚŇȮ&Kintsugi) 
ĪňŗĴŅĳŅı8Ȯhttps://kottke.org. Accessed January /., 0.0.. 

Available from https://kottke.org/plus/misc/images/kintsukuroi-orig.jpg 
ĔŅĺŐĮƚĚȮ&Strach'ȮŏĮƦĬĽŅĶĵŉħĨŇħŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňľĸńĔģŅĬĔŅĶŒĝƟŏıňĵĚŏĸŖĔĬƟŀĵȮĽŌĨĶĔŅĺĪňŗ

ŒĝƟŒĬŀħňĨĴńĔĴňĽƞĺĬįĽĴĪňŗľĸŅĔľĸŅĵȮĔŅĺŐĮƚĚĔŖŏĮƦĬľĬŉŗĚŒĬĽƞĺĬįĽĴĬńŘĬȮĽŌĨĶĔŅĺŐĮƚĚĽņľĶńĭĞƞŀĴ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĞŉŗĚŐĮĸěŅĔĨƟĬĜĭńĭĳŅļŅěňĬĽĴńĵėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ/5ȮĴňĽƞĺĬįĽĴĕŀĚĺńĽħŋĽŀĚĮĶŃŏĳĪ
ľĶŊŀĴŅĔĔĺƞŅĬńŘĬȮŏĝƞĬȮĔĸŌŏĨĬěŅĔŐĮƚĚĽŅĸňŐĸŃĮŌĬĕŅĺĶƞŀĬĸŃŏŀňĵħȮŐĮƚĚĕƟŅĺŏľĬňĵĺȮœĕƞĕŅĺŐĸŃĮŌĬĕŅĺȮȮ
(Sayer, 1951, quoted in Buys and Victoria Oakley, 2002: 64) 
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ŀĬŇĬĪĶňĵƢĺńĨĩŋĩŌĔŒĝƟŏĮƦĬĽŅĶĵŉħĽņľĶńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬŀħňĨȮŀĬŇĬĪĶňĵƢĺńĨĩŋĴńĔěŃĔņěńħœħƟ
ĵŅĔȮŏĝƞĬȮĽƞĺĬįĽĴĪňŗĮĶŃĔŀĭħƟĺĵȮįĚĝŀĸƢĔȮįĚħŇĬŏįŅȮįĚŀŇģȮľŇĬĮŌĬȮĽńĚĔŃĽňŀŀĔœĞħƢȮŏĮƦĬĨƟĬȮĺńĽħŋ
ĮĶŃŏĳĪĬňŘȮĴńĔěŃŏĮĸňŗĵĬĽňĔĸŅĵŏĮƦĬĽňħņŐĸŃĴňĔŅĶľħĨńĺĴŅĔȮĪņŒľƟĴňĶŀĵŐĨĔĶŃľĺƞŅĚĶŀĵĨƞŀȮ
&Rathgen, /7.3'ȮĶĺĴĩŉĚȮĮŌĬĞňŏĴĬĨƢĮŀĶƢĨŐĸĬħƢȮ&Portland Cement'ȮőĞŏħňĵĴĞŇĸŇŏĔĨȮ(Water 
glass, ŐĔƟĺŏľĸĺȮėŊŀȮSodium silicate ĞŉŗĚĸŃĸŅĵŏľĸĺŒĝƟŒĬĔŅĶĪņĺńĨĩŋĪĬœĲ'ȮŐĸŃĔņĴŃĩńĬĞŉŗĚŒĝƟŒĬ
ĽĩŅĬŃľĸŀĴŏľĸĺŏıŊŗŀĵŉħŐĔĬőĸľŃĪňŗĨƞŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĕƟŅħƟĺĵĔńĬȮ&Harris and Susan Service, 
/7608Ȯ15' 

 
ĳŅıĪňŗȮ50ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĞƞŀĴħƟĺĵĮŌĬĮĸŅĽŏĨŀĶƢ 
ĪňŗĴŅĳŅı8ȮNieuwenhuyse, 2009: Fig. 2. A 

 

ŏĞĸĸŌőĸĽœĬŏĨĶĨȮ&Cellulose Nitrate) ėƟĬıĭŒĬȮı,Ļ,Ȯ0217ȮŐĸŃĬņĴŅŒĝƟŒĬĚŅĬŀĬŋĶńĔļƢŏĮƦĬ
ľĬŉŗĚŒĬĔŅĺľĶŊŀĽŅĶĵŉħĪňŗĽńĚŏėĶŅŃľƢĕŉŘĬȮĔŅĺĵŅĚȮ&Rubber cement'ȮĔŖĩŌĔĬņĴŅŒĝƟĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
ħƟĺĵŏĝƞĬĔńĬŐĨƞĴňŐĬĺőĬƟĴĪňŗěŃœĴƞŏĽĩňĵĶ 

ĪŅĚŏĸŊŀĔŀňĔĪŅĚľĬŉŗĚŒĬĔŅĶŀĬŋĶńĔļƢĞƞŀĴŐĞĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĝņĶŋħőħĵĔŅĶĵŉħĨŇħĝŇŘĬĽƞĺĬĪňŗ
ŐĨĔľńĔħƟĺĵĺŇīňĔĸȮ&mechanical bindings) ĴňĺŇīňĔŅĶȮŏĝƞĬȮĔŅĶŒĝƟľĴŋħĵŉħȮ&riveting) ĔŅĶįŌĔȮ&tying) 
ŐĸŃĔŅĶĩńĔȮ&lacing) ĔŅĶįŌĔȮĶĺĴĩŉĚȮĔŅĶįŌĔĕŀĚŏĽƟĬĔĔȮŏĝŊŀĔľĶŊŀĸĺħȮıńĬĶŀĭĝŇŘĬĽƞĺĬĽŀĚĝŇŘĬĪňŗŐĨĔ
ŏĕƟŅħƟĺĵĔńĬȮĺŇīňĔŅĶĬňŘĽŅĴŅĶĩĬņĴŅŒĝƟĵŉħĨŇħĝŇŘĬĽƞĺĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗħƟŅĴěńĭľńĔȮĕŅľńĔȮľĶŊŀĳŅĝĬŃĪňŗĴň
ĔŅĶĜĸŋȮěŉĚœĴƞěņŏĮƦĬĨƟŀĚŏěŅŃĶŌĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŒĬĕĦŃĪňŗĔŅĶŒĝƟľĴŋħĵŉħŐĸŃĔŅĶĩńĔĨƟŀĚŏěŅŃĶŌŏıŇŗĴ 

ĔŅĶŒĝƟĺńĽħŋĵŉħěŃŏěŅŃĶŌĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒľƟĪŃĸŋȮŐĸƟĺŒĝƟĺńĽħŋĽŀħĶƟŀĵįƞŅĬĶŌŐĸŃįŌĔĵŉħĨŇħ
ĝŇŘĬĽƞĺĬŏĕƟŅħƟĺĵĔńĬȮĽƞĺĬŒĬĔĶĦňĔŅĶŒĝƟľĴŋħĵŉħȮĶŌŀŅěěŃĩŌĔŏěŅŃőħĵœĴƞĪŃĸŋŏĬŊŘŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĪńŘĚĔŅĶ
ŒĝƟĺńĽħŋĵŉħŐĸŃŒĝƟľĴŋħĵŉħĽŅĴŅĶĩŏĽĶŇĴėĺŅĴĴńŗĬėĚőħĵĔŅĶĶńħħƟĺĵŏĽƟĬőĸľŃŀňĔėĶńŘĚȮĺŇīňĔŅĶĵŉħĨŇħ
ĮĶŃŏĳĪĬňŘĴňŒĝƟĴŅĨńŘĚŐĨƞĽĴńĵőĭĶŅĦĞŉŗĚĔŅĶĵŉħĪňŗŏĔƞŅŐĔƞĪňŗĽŋħŀŅěěŃĪņħƟĺĵŏĽƟĬŏĝŊŀĔȮ(Nieuwenhuyse, 
2009: 12) 
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ĺŇīňĵŉħħƟĺĵľĴŋħőĸľŃŒĬĮĶŃŏĪĻěňĬŒĝƟĪńŗĺœĮĨńŘĚŐĨƞėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ/6 ŐĸŃŐıĶƞĔĶŃěŅĵœĮĵńĚ
ĵŋőĶĮŒĬėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ19 ŐĸŃĵńĚėĚŒĝƟŀĵŌƞŒĬĮƤěěŋĭńĬŐĴƟěŃœħƟĶńĭėĺŅĴĬŇĵĴĸħĸĚȮĺŇīňĔŅĶĬňŘœħƟĶńĭĔŅĶ
ıńĥĬŅĴŅĔĔĺƞŅĺŇīňŀŊŗĬȮ(Garachon, 2010a: 23) 

 

 
ĳŅıĪňŗȮ3/ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĶƞŀĚĶŀĵĔŅĶĞƞŀĴħƟĺĵĔŅĶŒĝƟŏĝŊŀĔĵŉħ 

ĪňŗĴŅĳŅı8ȮNieuwenhuyse, 2009: Fig. 3. A 
 

 
ĳŅıĪňŗȮ30ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĔŅĶĞƞŀĴħƟĺĵĔŅĶŒĝƟľĴŋħĵŉħ 

ĪňŗĴŅĳŅı8ȮGarachon, 2010b: 35 

 
ĳŅıĪňŗȮ31ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĔŅĶĞƞŀĴħƟĺĵĔŅĶŒĝƟŏĽƟĬőĸľŃĶńħ  

ĪňŗĴŅĳŅı8ȮGarachon, 2010a: 24 
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ĬńĔŀĬŋĶńĔļƢĨƟŀĚĴňėĺŅĴĶŌƟŏĔňŗĵĺĔńĭŏĪėĬŇėŏľĸƞŅĬňŘȮŏıŊŗŀŒľƟĽŅĴŅĶĩŏŀŅĺńĽħŋĵŉħŀŀĔœħƟŀĵƞŅĚ
ĮĸŀħĳńĵŏĴŊŗŀĨƟŀĚĪņĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗįƞŅĬĔŅĶĞƞŀĴŐĞĴħƟĺĵĺŇīňĬňŘĴŅĔƞŀĬȮĮƤěěŋĭńĬĺŇīňĔŅĶŒĝƟ
ľĴŋħĵŉħĴňĔŅĶıńĥĬŅĕŉŘĬȮėŊŀȮľĴŋħĵŉħŐĨƞĸŃěŋħěŃŀĵŌƞŒĬĨņŐľĬƞĚŒĔĸƟĔńĭĕŀĭĶŀĵŐĨĔȮŐĸŃĴňĶŃĵŃľƞŅĚ
ĔńĬœĴƞŏĔŇĬȮ0ȮĬŇŘĺĶŃľĺƞŅĚĨņŐľĬƞĚĕŀĚľĴŋħȮěŅĔĬńŘĬŏěŅŃĶŌĪňŗĴňĴŋĴŏŀňĵĚȮ/3ȮŀĚĻŅȮěŅĔŐĬĺĨńŘĚŏĕƟŅľŅĕŀĭ
ĪňŗħƟŅĬĕƟŅĚĕŀĚĶŀĵĨƞŀĪńŘĚĽŀĚĕƟŅĚȮŒĬŀħňĨěŃŏěŅŃħƟĺĵħƟĺĵĽĺƞŅĬĴŊŀĪňŗĴňĮĸŅĵĽĺƞŅĬľńĺŏıĝĶȮĮƤěěŋĭńĬŒĝƟ
ĽĺƞŅĬœĲĲƚŅĝƞĺĵȮěŅĔĬńŘĬĪņėĺŅĴĽŃŀŅħŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŐĸŃŏĨĶňĵĴľĴŋħĪňŗĺńħĕĬŅħŀĵƞŅĚŐĴƞĬĵņȮ
ŏĬŊŗŀĚěŅĔĴŋĴŏŀňĵĚĕŀĚĶŌĪňŗŏěŅŃŐĸŃĴŋĴŏŀňĵĚĕŀĚĕŅľĴŋħĨƟŀĚĽŀħėĸƟŀĚĔńĬȮľĴŋħĵŉħěŃĩŌĔĨŀĔľĶŊŀĵŘņŒľƟ
ŏĕƟŅĽŌƞĨņŐľĬƞĚȮŐĸŃŏĴŊŗŀŀĵŌƞŒĬĨņŐľĬƞĚěŃŐĬƞĬıŀħňőħĵœĴƞőĵĔėĸŀĬȮěŅĔĬńŘĬĶŌĩŌĔěŃŀńħħƟĺĵĮŌĬ
ĮĸŅĽŏĨŀĶƢȮĪńŘĚľĴŋħŐĸŃĮŌĬĮĸŅĽŏĨŀĶƢěŃĩŌĔĨĭŐĨƞĚŒľƟŏĶňĵĭĶƟŀĵŏıŊŗŀœĴƞŒľƟħŌőħħŏħƞĬŏĔŇĬœĮ (Buys and 
Victoria Oakley, 2002: 65) 

 

 
ĳŅıĪňŗȮ32ȮĺŇīňĵŉħħƟĺĵľĴŋħőĸľŃȮ&U-shaped rivet) 
ĪňŗĴŅ8ȮSusan Buys, Victoria Oakley, 2014: figure 5.1 

 

ŏĪėĬŇėĔŅĶİƤĚŏħŊŀĵĵŉħȮ&dowels)ȮŏĮƦĬŏĪėĬŇėĪňŗĪņĪńŗĺœĮőħĵŏĜıŅŃŒĬĵŋėĺŇėĨŀŏĶňĵĬȮŐĸŃ
ĮƤěěŋĭńĬĵńĚŒĝƟŒĬĭŅĚĽĩŅĬĔŅĶĦƢȮĺŇīňĬňŘěŃŏěŅŃĶŌĸĚŒĬĶŀĵŐĨĔĪńŘĚĽŀĚħƟŅĬŐĸŃŒĽƞŏħŊŀĵȮŐĸƟĺĮĶŃĔĭŏĕƟŅĪňŗȮ
ŒĬŀħňĨěŃĽŀħƟĺĵħƟĺĵĮŌĬľĶŊŀėĶńŗĚŏıŊŗŀĝƞĺĵŒĬĔŅĶĵŉħŏĔŅŃ 

ŏħŊŀĵĪňŗĪņěŅĔĺńĽħŋĪňŗœĴƞŏľĴŅŃĽĴŀŅěĪņŒľƟŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĔŇħėĺŅĴŏĽňĵľŅĵȮŏĝƞĬȮőĸľŃĔńħ
ĔĶƞŀĬȮŏħŊŀĵőĸľŃĕĵŅĵĨńĺŏĬŊŗŀĚěŅĔŏĔŇħĽĬŇĴȮľĶŊŀŏħŊŀĵœĴƟĪňŗĭĺĴěŅĔĔŅĶħŌħĞńĭėĺŅĴĝŊŘĬȮŒĬŀħňĨŏħŊŀĵĔŖ
ĪņĴŅěŅĔĺńĨĩŋĪňŗœĴƞŏľĴŅŃĽĴȮŏĝƞĬȮĔĶŃħŌĔȮŏĕŖĴľĴŋħȮŏĕŖĴŏĵŖĭįƟŅŐĸŃľĴŋħĮƤĔįĴȮŏĻļľĬńĚĽŊŀıŇĴıƢŏĔƞŅȮ
ĲŅĚȮľĶŊŀŏĻļįƟŅŒĝƟŏĮƦĬĺńĽħŋĵńħŒĽƟ 

ĺŇīňİƤĚŏħŊŀĵĵńĚėĚĪņŀĵŌƞŒĬĮƤěěŋĭńĬȮŏĜıŅŃŏĴŊŗŀĴňėĺŅĴěņŏĮƦĬĨƟŀĚĔŅĶŏĽĶŇĴėĺŅĴŐĕŖĚŐĶĚĕŀĚ 
ĕƟŀĨƞŀĪňŗĴňėĺŅĴŏĽňŗĵĚĴŅĔľĶŊŀĺńĨĩŋĬńŘĬľĬńĔĴŅĔȮĔŅĶİƤĚŏħŊŀĵĪņŒľƟĽŌĠŏĽňĵĺńĽħŋħńŘĚŏħŇĴŐĸŃĵńĚĪņŒľƟĺńĨĩŋĴň
ėĺŅĴŏĽňŗĵĚĪňŗěŃŏĔŇħėĺŅĴŏĽňĵľŅĵĨƞŀœĮ 

ĺŇīňĽŋħĪƟŅĵĪňŗŒĝƟőĸľŃŏıŊŗŀĵŉħĨŇħĝŇŘĬĽƞĺĬĪňŗŐĨĔľńĔŏĕƟŅħƟĺĵĔńĬėŊŀȮŒĝƟőĸľŃľĸŀĴŏĮƦĬĨńĺĵŉħȮ
&Molten metal'ȮőħĵŏěŅŃĝƞŀĚŏĮƦĬŐĬĺŒĬĝƞĺĚĶŀĵĨƞŀĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŐĸŃŏĨŇĴĝƞŀĚħƟĺĵőĸľŃ
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ľĸŀĴŏľĸĺȮŏĝƞĬȮıŇĺŏĨŀĶƢȮ&Pewter, őĸľŃįĽĴȮħňĭŋĔ ĪŀĚŐħĚ ĨŃĔńŗĺ'ȮĞŉŗĚĺŇīňĔŅĶĬňŘĪņŒľƟĽŌĠŏĽňĵĺńĽħŋ
ħńŘĚŏħŇĴ (Klein 1962, quoted in Buys and Victoria Oakley, 2002: 66) 

ĺńĽħŋŐĸŃŏĪėĬŇėěņĬĺĬĴŅĔĪňŗŒĝƟŏıŊŗŀŏĨŇĴŏĨŖĴľĶŊŀŐĪĬĪňŗĝŇŘĬĽƞĺĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏĽňĵľŅĵȮ
&Filling Materials'ȮĴňĨńŘĚŐĨƞŒĝƟĝŇŘĬĽƞĺĬĪňŗĬņĴŅěŅĔŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝŇŘĬŀŊŗĬȮŏĨŇĴŏĬŊŘŀħƟĺĵĮŌĬĮĸŅĽŏĨŀĶƢ
ľĶŊŀħŇĬħŇĭȮĺńĽħŋĽńĚŏėĶŅŃľƢŀĵƞŅĚŀŇıŖŀĔĞňŗȮŐĸƟĺĮĔĮƕħĶƞŀĚĶŀĵőħĵĪŅĽňĪńĭȮěĬĩŉĚĝŇŘĬĽƞĺĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
ĪňŗĪņĕŉŘĬŏıŊŗŀŐĪĬĪňŗŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏĽňĵľŅĵőħĵŏĜıŅŃȮėĺŅĴĵŅĔĕŀĚĺŇīňĬňŘȮėŊŀȮŀńĨĶŅĽƞĺĬĔŅĶľħĨńĺ
ĕŀĚħŇĬĪňŗŏĔŇħĶŃľĺƞŅĚŀĭŐľƟĚŐĸŃŏįŅȮĞŉŗĚĨƟŀĚėņĬĺĬŀĵƞŅĚŐĴƞĬĵņȮŐĸŃĺŇīňĬňŘĨƟŀĚĴňĔŅĶĨĔŐĨƞĚŏıŊŗŀĮĔĮƕħ
ĶƞŀĚĶŀĵ 

 
ĳŅıĪňŗȮ55ȮĔŅĶŒĝƟħŇĬŏįŅŏĮƦĬĺńĽħŋŏĨŇĴŏĨŖĴ 

ĪňŗĴŅĳŅı8ȮľƟŀĚėĸńĚőĭĶŅĦĺńĨĩŋŐĸŃľƟŀĚĮĢŇĭńĨŇĔŅĶȮĽĩŅĭńĬıŇıŇīĳńĦĤƢĔŅĶŏĶňĵĬĶŌƟŐľƞĚĝŅĨŇ 
 

ĺńĽħŋĪňŗœħƟĶńĭėĺŅĴĬŇĵĴĬņĴŅŒĝƟŏıŊŗŀŏĨŇĴĽƞĺĬĪňŗľŅĵœĮőħĵŏĜıŅŃŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏįŅħƟĺĵ
ėĺŅĴĶƟŀĬĨŗņȮėŊŀȮĮŌĬĮĸŅĽŏĨŀĶƢȮ&Plaster of Paris) (Turner-Walker, 2008)ȮĮĸŅĽŏĨŀĶƢĪņĴŅěŅĔ
ŐĶƞĵŇĮĞńĴȮ&Gypsum) ľĶŊŀŏĶňĵĔȮŏĔĸŊŀěŊħȮľĶŊŀȮŐĔƟĺŐĔĸĭȮĴŅŏįŅœĲľĶŊŀŒľƟėĺŅĴĶƟŀĬŏıŊŗŀœĸƞĬŘņŀŀĔěĬ
ŏľĸŊŀįĚŏĬŊŘŀĸŃŏŀňĵħĽňĕŅĺȮĴňĽŌĨĶĮĢŇĔŇĶŇĵŅŏėĴňĶŃľĺƞŅĚĵŇĮĞńĴȮŐĸŃĮĸŅĽŏĨŀĶƢĔńĭĬŘņȮħńĚĬňŘ 

 

 

CaSO4.2H2O        = CaSO4.1/2 H2O +            11/2 H2O 

    ĵŇĮĞńĴ    ĮĸŅĽŏĨŀĶƢ                   ĬŘŜŅ 
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ĳŅıĪňŗȮ56ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗœħƟĶńĭŀĬŋĶńĔļƢőħĵŒĝƟĮŌĬĮĸŅĽŏĨŀĶƢŏĮƦĬĺńĽħŋŏĨŇĴŏĨŖĴ 

ĪňŗĴŅĳŅı8ȮTurner-Walker, 2008: 258 
 

ĵŇĮĞńĴĴňĝŊŗŀŏėĴňȮŐėĸŏĞňĵĴĞńĸŏĲĨœħœŁŏħĶĨȮ&calcium sulfate dihydrate) ĞŉŗĚŒĬőėĶĚĽĶƟŅĚ
įĸŉĔěŃĴňĬŘņȮ0ȮľĬƞĺĵĨƞŀŐėĸŏĞňĵĴĞńĸŏĲĨȮ/ȮľĬƞĺĵȮĵŇĮĞńĴĴňĽŌĨĶŏėĴňȮėŊŀȮCaSO4 .2H2OȮŏĴŊŗŀĬņĵŇĮĞńĴ
ĴŅŏįŅŐėĸœĞĬƢȮ&Calcine ŏĮƦĬĔŅĶŏįŅŏıŊŗŀœĸƞėĺŅĴĝŊŘĬľĶŊŀĬŘņŒĬőėĶĚĽĶƟŅĚįĸŉĔ'ȮĬŘņĭŅĚĽƞĺĬěŃĶŃŏľĵ
ŀŀĔœĮœħƟĮŌĬĮĸŅĽŏĨŀĶƢȮĴňĝŊŗŀŏėĴňȮŐėĸŏĞňĵĴĞńĸŏĲĨŏŁĴŇœŁŏħĶĨȮ&calcium sulfate hemihydrate) 
ŐĸŃĴňĽŌĨĶŏėĴňȮCaSO4, ½ H2O őħĵŒĬőėĶĚĽĶƟŅĚįĸŉĔěŃĴňĬŘņŏıňĵĚėĶŉŗĚľĬƞĺĵĨƞŀŐėĸŏĞňĵĴĞńĸŏĲĨȮ/Ȯ
ľĬƞĺĵȮĮĢŇĔŇĶŇĵŅħńĚĔĸƞŅĺĬňŘŏĮƦĬĮĢŇĔŇĶŇĵŅįńĬĔĸńĭœħƟȮħńĚĬńŘĬŏĴŊŗŀŏĨŇĴĬŘņŒľƟĔńĭĮŌĬĮĸŅĽŏĨŀĶƢěŃĪņĮĢŇĔŇĶŇĵŅ
ĔńĭĬŘņŏĔŇħŏĮƦĬįĸŉĔĶŌĮŏĕŖĴĕŀĚĵŇĮĞńĴŐĸŃĔĸŅĵŏĮƦĬĔƟŀĬŐĕŖĚŀňĔėĶńŘĚȮĔĶŃĭĺĬĔŅĶħńĚĔĸƞŅĺĬňŘěŃŒĝƟŏĺĸŅ
ĮĶŃĴŅĦȮ0.-1.ȮĬŅĪňȮĞŉŗĚĬŅĬıŀĪňŗĮŌĬŏľĸĺěŃœľĸĨńĺŏĨŖĴĨńĺŒĬŐĭĭıŇĴıƢœħƟŀĵƞŅĚŀŇĽĶŃȮĮŌĬĮĸŅĽŏĨŀĶƢ
ěŉĚŏĮƦĬĺńĽħŋĪňŗŏľĴŅŃĽĴĴŅĔĔńĭĔŅĶľĸƞŀŐĭĭŒľƟŏĮƦĬĶŌĮĶƞŅĚœħƟĨŅĴĨƟŀĚĔŅĶȮĮŌĬĮĸŅĽŏĨŀĶƢĪňŗŏĶŇŗĴŐĕŖĚĨńĺ
ěŃėƞŀĬĕƟŅĚĶƟŀĬȮŏĬŊŗŀĚěŅĔĮĢŇĔŇĶŇĵŅĔŅĶŏĞŖĨĨńĺĕŀĚĮŌĬĮĸŅĽŏĨŀĶƢěŃėĸŅĵėĺŅĴĶƟŀĬŀŀĔĴŅħƟĺĵ 

ĬŀĔěŅĔĬńŘĬĺńĽħŋŀŊŗĬȮŏĝƞĬȮĮŌĬĞňŏĴĬĨƢȮľŇĬȮœĴƟȮĔĶŃħŅļŐĕŖĚȮŏĵŊŗŀĔĶŃħŅļȮĕňŘįŉŘĚȮĺńĽħŋĪńĬĨĔĶĶĴȮ
ŐĸŃőĸľŃȮĔŖĴňĔŅĶĬņĴŅŒĝƟŏĮƦĬĺńĽħŋŏĨŇĴŏĨŖĴŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĔŅĶŏĸňŗĵĴľĶŊŀľŋƟĴħƟĺĵőĸľŃ
ĔŖŏĮƦĬĺŇīňĪňŗœħƟĶńĭėĺŅĴĬŇĵĴŐĨƞĨƟŀĚŒĝƟĪńĔļŃĪňŗĽŌĚ 

 
ĳŅıĪňŗȮ57ȮĔŅĶŏĨŇĴŏĬŊŘŀħƟĺĵĮŌĬĞňŏĴĬĨƢĪňŗıŇıŇīĳńĦĤƢĺńħıĶľĴĶŅĝȮĬėĶĶŅĝĽňĴŅ 
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ĺńĽħŋĨĔŐĨƞĚŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĭŅĚėĶńŘĚěŃĮƕħĭńĚĶƞŀĚĶŀĵĺńĽħŋŏĨŇĴŏĨŖĴȮŏĝƞĬȮĔŅĶŒĝƟ
ĶńĔĮƕħĪŀĚŐĭĭėŇĬĽŉĚŇȮľĶŊŀĔŅĶŐĨƞĚħƟĺĵĽňĪňŗŏĮƦĬĔĸŅĚŏıŊŗŀľĸňĔŏĸňŗĵĚėĺŅĴĽńĭĽĬĶŃľĺƞŅĚĺńĽħŋĪňŗŒĝƟŒĬĔŅĶ
ŀĬŋĶńĔļƢĔńĭĺńĽħŋħńŘĚŏħŇĴȮĔŅĶĞƞŀĴŐĞĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬŀħňĨĬŇĵĴŒĝƟĺŇīňŀņıĶŅĚĔŅĶĞƞŀĴŐĞĴȮĺńĽħŋľĸŅĵ
ĝĬŇħĩŌĔŒĝƟŏĮƦĬĽŊŗŀįĽĴįĚĽňȮŏıŊŗŀĮƕħĪńĭĶƞŀĚĶŀĵȮŏĝƞĬȮŏĝĸŐĸŖĔȮĬŘņĴńĬȮĵŅĚœĴƟŐĸŃőıĸŇŏĴŀĶƢĽńĚŏėĶŅŃľƢȮ
ŐĸƟĺŏĕňĵĬĸŅĵľĶŊŀĪŅĽňĪńĭȮ 

ĮƤĠľŅĪňŗıĭěŅĔĺńĽħŋĪňŗŒĝƟŏĮƦĬĽŊŗŀįĽĴŒĬĔŅĶĨĔŐĨƞĚĪňŗŒĝƟŒĬŀħňĨŐĸŃĮƤěěŋĭńĬĽƞĺĬŒľĠƞĪňŗıĭœħƟ
ĭƞŀĵȮėŊŀȮĺńĽħŋĴňŐĬĺőĬƟĴĪňŗěŃŏĮĸňŗĵĬŐĮĸĚĨŅĴŀŅĵŋȮŏĬŊŗŀĚěŅĔĔŅĶŏĮĸňŗĵĬŐĮĸĚŒĬĨńĺĺńĽħŋĪňŗŏĔŇħĕŉŘĬĪńŘĚŒĬ
ĽŊŗŀįĽĴĽňľĶŊŀŒĬĨńĺŏĴŖħĽňȮŐĸŃĪņŒľƟĶƞŀĚĶŀĵĔŅĶŀĬŋĶńĔļƢĞƞŀĴŐĞĴŒĬŀħňĨŏľŖĬĝńħŏěĬĴŅĔĕŉŘĬ 

ĨńŘĚŐĨƞĨƟĬėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ20 ĴňĔŅĶıńĥĬŅĺńĽħŋĽńĚŏėĶŅŃľƢȮŐĸŃŏįĵŐıĶƞėĺŅĴĶŌƟŏĶŊŗŀĚĕŀĚĺńĽħŋĪňŗ
ŏľĴŅŃĽĴĽņľĶńĭŒĝƟŒĬĚŅĬŀĬŋĶńĔļƢȮĮƤěěŋĭńĬĬńĔŀĬŋĶńĔļƢĴňŐĬĺőĬƟĴĪňŗěŃŏěŀĔńĭĺńĽħŋĪňŗœĴƞėŋƟĬŏėĵĪňŗĩŌĔŒĝƟ
ŀĬŋĶńĔļƢŒĬŀħňĨȮŐĸŃĨƟŀĚŒĝƟėĺŅĴĶŌƟŀĵƞŅĚĸŃŏŀňĵħĶŀĭėŀĭŏıŊŗŀıŇěŅĶĦŅĕƟŀħňŐĸŃĕƟŀŏĽňĵĕŀĚĔŅĶĮĸƞŀĵ
ĺńĽħŋħńĚĔĸƞŅĺœĺƟĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŐĸŃľŅĔěņŏĮƦĬĨƟŀĚėŇħľŅĺŇīňĔŅĶĬņĺńĽħŋħńĚĔĸƞŅĺŀŀĔŀĵƞŅĚ
ĮĸŀħĳńĵȮĬńĔŀĬŋĶńĔļƢėĺĶĨĶŃľĬńĔĩŉĚįĸĔĶŃĪĭĨƞŀĽŋĕĳŅıĕŀĚĨĬŏŀĚŒĬĔŅĶŒĝƟĺńĽħŋĭŅĚŀĵƞŅĚĴŅĔĕŉŘĬȮ 
 

2,3ȮĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬĮĶŃŏĪĻœĪĵ 
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗœħƟĶńĭĔŅĶŀĬŋĶńĔļƢĪňŗıĭŒĬĮĶŃŏĪĻœĪĵĪńŘĚŒĬĚŅĬőĭĶŅĦėħňȮıŇıŇīĳńĦĤĽĩŅĬ

ŐĸŃĺńĨĩŋĽŃĽĴĕŀĚŏŀĔĝĬȮĴňĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶŀĬŋĶńĔļƢŐĨĔĨƞŅĚĔńĬȮĺŇīňŐĸŃĺńĽħŋĪňŗŒĝƟĴňėĺŅĴ
ľĸŅĔľĸŅĵȮĞŉŗĚĺńĽħŋŀŅěŏĽŊŗŀĴĽĳŅıŐĸŃĽƞĚįĸĔĶŃĪĭĨƞŀĨńĺĺńĨĩŋȮŏĴŊŗŀĨƟŀĚŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěŉĚ
ĨƟŀĚŏĸŊŀĔĺŇīňŐĸŃĺńĽħŋĪňŗĴňĔŅĶıńĥĬŅĮĶńĭŏĮĸňŗĵĬœĮĨŅĴĵŋėĽĴńĵȮĞŉŗĚěŃĝƞĺĵĸħĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃĵŊħ
ŀŅĵŋĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒľƟĴňĽĳŅıħňĵŅĺĬŅĬĪňŗĽŋħȮŏıŊŗŀŐĽħĚėŋĦėƞŅĪŅĚĮĶŃĺńĨŇĻŅĽĨĶƢŐĸŃĺńĥĬīĶĶĴ
ŒľƟĵńŗĚĵŊĬȮŐĸŃĨƟŀĚŏĮƦĬĪŅĚŏĸŊŀĔĪňŗœĴƞĕńħŐĵƟĚĨƞŀľĸńĔĔŅĶŀĬŋĶńĔļƢȮěĶŇĵīĶĶĴŐĸŃĽŋĬĪĶňĵŃ 

ĬŇĵŅĴĔŅĶŀĬŋĶńĔļƢĪňŗėĦŃĔĶĶĴĔŅĶŏıŊŗŀĚŅĬŀĬŋĶńĔļƢĕŀĚĽĳŅĔŅĶıŇıŇīĳńĦĤƢĶŃľĺƞŅĚĝŅĨŇȮľĶŊŀ
ICOM-CC (International Council of museums-Committee for conservation) Œ ľƟ
ėĺŅĴľĴŅĵœĺƟȮħńĚĬňŘȮ(ICOM-CC)  

ĔŅĶŀĬŋĶńĔļƢȮ&Conservation) ŏĮƦĬĴŅĨĶĔŅĶŐĸŃĔŅĶħņŏĬŇĬĚŅĬĪňŗĴŋƞĚŏĬƟĬĔŅĶĮĔĮƚŀĚĴĶħĔ
ĪŅĚĺńĥĬīĶĶĴŏıŊŗŀĔŅĶŏĕƟŅĩŉĚŒĬĮƤěěŋĭńĬŐĸŃŀĬŅėĨȮĔŅĶŀĬŋĶńĔļƢĶĺĴĩŉĚȮĔŅĶŀĬŋĶńĔļƢŏĝŇĚĮƚŀĚĔńĬȮĔŅĶ
ŀĬŋĶńĔļƢŏĝŇĚĽĚĺĬĶńĔļŅŐĸŃĔŅĶĭŌĶĦŃĲƘƨĬĲŌȮĴŅĨĶĔŅĶŐĸŃĔŅĶħņŏĬŇĬĚŅĬĪńŘĚľĴħėĺĶŏėŅĶıŒĬėŋĦėƞŅȮ
ėĺŅĴĽņėńĠŐĸŃėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıĕŀĚĴĶħĔĺńĥĬīĶĶĴ 

ĔŅĶŀĬŋĶńĔļƢŏĝŇĚĮƚŀĚĔńĬȮ&Preventive Conservation) ŏĮƦĬĔŅĶĪņĚŅĬŏıŊŗŀĮƚŀĚĔńĬėĺŅĴ
ŏĽňĵľŅĵěŅĔĽĳŅıŐĺħĸƟŀĴȮěńħĔŅĶėĺŅĴŏĽňŗĵĚĪňŗĽƞĚįĸĨƞŀĺńĽħŋȮėĺĭėŋĴĽĳŅıŐĺħĸƟŀĴŒĬĔŅĶŏĔŖĭĶńĔļŅ
ŏıĶŅŃĔŅĶŏĽŊŗŀĴĽĳŅıěŃŏĔŇħĕŉŘĬĩƟŅĴňĽĳŅıŐĺħĸƟŀĴĪňŗœĴƞŏľĴŅŃĽĴȮŏĝƞĬȮŀŋĦľĳŌĴŇȮėĺŅĴĝŊŘĬȮŐĽĚĽĺƞŅĚȮ
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ĴĸıŇļȮŏĮƦĬĨƟĬȮĮƤěěńĵŏľĸƞŅĬňŘĽƞĚįĸŒľƟĺńĨĩŋŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚĪńŘĚĳŅĵŒĬŐĸŃĳŅĵĬŀĔȮĴŅĨĶĔŅĶŐĸŃ
ĔŅĶħņŏĬŇĬĚŅĬŏľĸƞŅĬňŘŏĮƦĬĪŅĚŀƟŀĴȮœĴƞĵŋƞĚŏĔňŗĵĺĔńĭĺńĽħŋŐĸŃőėĶĚĽĶƟŅĚĕŀĚĴĶħĔĺńĥĬīĶĶĴȮĬńĔŀĬŋĶńĔļƢ
œĴƞœħƟŐĔƟœĕĸńĔļĦŃĪňŗĮĶŅĔĢĕŀĚĺńĨĩŋ 

ĔŅĶŀĬŋĶńĔļƢŏĝŇĚĽĚĺĬĶńĔļŅȮ&Conservation Treatment) ŏĮƦĬĔŅĶħņŏĬŇĬĚŅĬĪňŗĨƟŀĚėņĬŉĚĩŉĚ
ľĸńĔĔŅĶŐĸŃŏľĨŋįĸĪňŗŏľĴŅŃĽĴĪňŗĽŋħŒĬĔŅĶħņŏĬŇĬĚŅĬȮŏıŊŗŀĝŃĸŀĔŅĶŏĽŊŗŀĴĽĳŅıŐĸŃŐĔƟœĕĮƤĠľŅĪňŗ
ŏĔŇħėĺŅĴŏĽňĵľŅĵĕŉŘĬĔńĭĺńĨĩŋȮőħĵĨƟŀĚŀŅĻńĵľĸńĔĺŇĝŅȮĔŅĶħņŏĬŇĬĚŅĬŀĬŋĶńĔļƢŏĝŇĚĽĚĺĬĶńĔļŅĨƟŀĚŐĬƞŒě
ĺƞŅľĸńĚěŅĔĪňŗĪņŐĸƟĺĺńĨĩŋěŃĨƟŀĚœħƟĶńĭĔŅĶŀĬŋĶńĔļƢŏĝŇĚĮƚŀĚĔńĬĪńĬĪň 

ĔŅĶĭŌĶĦŃȮ&Restoration) ŏĮƦĬĔŅĶħņŏĬŇĬĚŅĬĪňŗĪņĔńĭĺńĨĩŋőħĵĨĶĚȮĴňĺńĨĩŋĮĶŃĽĚėƢľĸŅĵ
ĮĶŃĔŅĶȮŏĝƞĬȮŏıŊŗŀėĺŅĴĚŅĴĪŅĚĽŋĬĪĶňĵŃȮŏıŊŗŀėĺŅĴŏĕƟŅŒěŐĸŃĔŅĶŒĝƟĮĶŃőĵĝĬƢȮĔŅĶĭŌĶĦŃěŃĪņœħƟŏĴŊŗŀ
ĺńĨĩŋĬńŘĬŏĽňĵľŅĵȮŐĸŃĪņŒľƟėĺŅĴĽņėńĠľĶŊŀľĬƟŅĪňŗĕŀĚĺńĨĩŋŏĮĸňŗĵĬŐĮĸĚȮľĶŊŀĺńĨĩŋŏĽŊŗŀĴĽĳŅıȮ 
ĔŅĶħņŏĬŇĬĚŅĬŀĵŌƞĭĬıŊŘĬģŅĬĕŀĚėĺŅĴŏėŅĶıĺńĽħŋħńŘĚŏħŇĴȮĔŅĶĭŌĶĦŃĽƞĺĬŒľĠƞěŃŐĔƟœĕĸńĔļĦŃĪňŗ
ĮĶŅĔĢĕŀĚĺńĨĩŋ 

ĚŅĬŀĬŋĶńĔļƢőĭĶŅĦĺńĨĩŋħƟĺĵĔĶŃĭĺĬĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŒĬĮĶŃŏĪĻœĪĵĪňŗħņŏĬŇĬĔŅĶőħĵ
ĔĶĴĻŇĸĮŅĔĶȮŏĶŇŗĴŏĴŊŗŀıĶŃĭŅĪĽĴŏħŖěıĶŃŏěƟŅŀĵŌƞľńĺĶńĝĔŅĸĪňŗȮ7ȮŏĽħŖěıĶŃĶŅĝħņŏĬŇĬĪŀħıĶŃŏĬĨĶ
őĭĶŅĦĺńĨĩŋĪňŗœħƟěŅĔĔĶŋıĶŃĮĶŅĚėƢĺńħĶŅĝĭŌĶĦŃȮŏĴŊŗŀŏħŊŀĬıķĻěŇĔŅĵĬȮı,Ļ,Ȯ03..ȮıĶŃĭŅĪĽĴŏħŖě
ıĶŃŏěƟŅŀĵŌƞľńĺĶńĝĔŅĸĪňŗȮ7ȮĪĶĚĽĬıĶŃĪńĵŐĸŃĪĶĚĪĶŅĭŏĔňŗĵĺĔńĭĺŇĪĵŅĔŅĶĶńĔļŅőĭĶŅĦĺńĨĩŋŏĮƦĬŀĵƞŅĚħňȮ
ŐĸŃĴňıĶŃĶŅĝħņĶńĽĪňŗĔƞŀŒľƟŏĔŇħĔŅĶĽĚĺĬĶńĔļŅőĭĶŅĦĺńĨĩŋĻŇĸĮĺńĨĩŋħƟĺĵĺŇĪĵŅĔŅĶĽĴńĵŒľĴƞŒĬȮ/.ȮĮƖ
ĨƞŀĴŅȮľĸńĚěŅĔĔĶĴĻŇĸĮŅĔĶœħƟĬƟŀĴĶńĭĔĶŃŐĽıĶŃĶŅĝħņĶńĽĴŅȮőħĵĽƞĚĬńĔĺŇĪĵŅĻŅĽĨĶƢœĮĻŉĔļŅ
ĺŇĝŅĔŅĶĨĶĺěĽŀĭĺńĨĩŋŐĸŃĔŅĶĽĚĺĬĶńĔļŅĻŇĸĮőĭĶŅĦĺńĨĩŋĪňŗĮĶŃŏĪĻŏĭĸŏĵňĵĴȮőħĵĪŋĬĕŀĚĵŌŏĬĽőĔ
ĶƞĺĴĔńĭĶńģĭŅĸŏĭĸŏĵňŗĵĴȮŏĮƦĬěŋħŏĶŇŗĴĨƟĬĕŀĚĔŅĶŀĬŋĶńĔļƢĻŇĸĮőĭĶŅĦĺńĨĩŋőħĵĪŅĚĺŇĪĵŅĻŅĽĨĶƢ 
ŒĬĮĶŃŏĪĻœĪĵȮĞŉŗĚŏĮƦĬĔŅĶĮĶŃĵŋĔĨƢĺŇĝŅĔŅĶĪŅĚĺŇĪĵŅĻŅĽĨĶƢŏĕƟŅĔńĭĔŅĶŀĬŋĶńĔļƢĽĴĭńĨŇĺńĥĬīĶĶĴŐĸŃ
œħƟħņŏĬŇĬĽŊĭĨƞŀĔńĬĴŅŏĔŇħŏĮƦĬľĬƞĺĵĚŅĬĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĔŅĶŀĬŋĶńĔļƢĕŉŘĬ (ĔŋĸıńĬīŅħŅȮěńĬĪĶƢőıīŇśĻĶň, 
2531: 21) 

ĔĸƞŅĺőħĵĽĶŋĮŐĬĺėŇħŐĸŃĺŇīňĔŅĶŀĬŋĶńĔļƢĪňŗŏĮƦĬĪňŗĬŇĵĴŒĬŀħňĨȮœħƟŐĔƞ 
/,ȮŏĬƟĬľĵŋħĵńŘĚĔŅĶĝņĶŋħŏĽŊŗŀĴĽĳŅıȮĞƞŀĴŐĞĴȮŏĽĶŇĴĽĶƟŅĚėĺŅĴĴńŗĬėĚȮŐĕŖĚŐĶĚȮőħĵŒĝƟĺŇīňŏėĴň

ŐĸŃĺŇīňĞƞŀĴŐĞĴŏĝŇĚĝƞŅĚŏĮƦĬĽƞĺĬŒľĠƞ 
0,ȮŏĬƟĬŒĝƟĽŅĶŏėĴňŐĸŃĺŇĪĵŅĻŅĽĨĶƢŒĬĔŅĶĶńĔļŅĽĳŅıŐĸŃĞƞŀĴŐĞĴȮŒĝƟĽŅĶŏėĴňŒĬĔŅĶĪņėĺŅĴ

ĽŃŀŅħȮŏėĸŊŀĭȮĜŅĭȮĪŅȮŐĝƞȮıƞĬȮ 
1,ȮŏĬƟĬĞƞŀĴŐĞĴȮĨƞŀŏĨŇĴĽƞĺĬĪňŗĝņĶŋħȮľĶŊŀĪņĕŀĚŒľĴƞĕŉŘĬŐĪĬĪňŗĕŀĚŏħŇĴ 
2,ȮĕŅħĔŅĶĻŉĔļŅĺŇěńĵľŅĽŅŏľĨŋĪňŗĪņŒľƟŏĔŇħĔŅĶŏĽŊŗŀĴĽĳŅıȮľĶŊŀıŇěŅĶĦŅĕƟŀħňĕƟŀŏĽňĵĕŀĚ 

ŐĨƞĸŃĺŇīňĪńŘĚŒĬĶŃĵŃĽńŘĬŐĸŃĶŃĵŃĵŅĺ 
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3,ȮĴŀĚĕƟŅĴįĸŏĽňĵŒĬĶŃĵŃĵŅĺĪňŗŀŅěŏĔŇħĕŉŘĬȮĽƞĺĬŒľĠƞĴŋƞĚŐĔƟĮƤĠľŅŏĜıŅŃľĬƟŅ 
4,ȮœĴƞĴňĔŅĶĮĶŃŏĴŇĬŐĸŃĨŇħĨŅĴįĸȮĭŅĚėĶńŘĚĔƞŀŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵĪňŗŐĔƟœĕœĴƞœħƟ 
5,ȮŏĬƟĬĪńĔļŃĪŅĚĝƞŅĚĴŅĔĔĺƞŅĪķļġň 
ĮƤěěŋĭńĬĬňŘȮŐĬĺėŇħŒľĴƞŒĬĔŅĶŀĬŋĶńĔļƢĨŅĴľĸńĔĽŅĔĸȮœħƟŐĔƞ 
1. ŏĬƟĬĺŇīňĮƚŀĚĔńĬĔŅĶĝņĶŋħŏĽŊŗŀĴĽĳŅıĕŀĚĺńĨĩŋŏĮƦĬľĸńĔȮœĴƞěņŏĮƦĬĨƟŀĚŒĝƟĺŇīňĺŇĪĵŅĻŅĽĨĶƢŐĸŃ

ŏĪėőĬőĸĵňĽĴńĵŒľĴƞŏĽĴŀœĮ 
2. ĽĶƟŅĚĔġĶŃŏĭňĵĭȮěĶĶĵŅĭĶĶĦĽņľĶńĭĬńĔŀĬŋĶńĔļƢ 
3. ĮĶŃĵŋĔĨƢėĺŅĴĶŌƟĪŅĚĺŇĪĵŅĻŅĽĨĶƢĴŅĺŇŏėĶŅŃľƢĺŇěńĵľŅŏľĨŋįĸĪňŗĪņŒľƟĺńĨĩŋĝņĶŋħŏĽŊŗŀĴĽĳŅıȮ

ŐĸƟĺŒĝƟėĺŅĴĶŌƟľĸŅĵĽŅĕŅŐĭĭĭŌĶĦŅĔŅĶĴŅħņŏĬŇĬĚŅĬ 
4. ĸħĔŅĶŒĝƟĽŅĶŏėĴň 
5. ľŅĺŇīňĮƚŀĚĔńĬŐĸŃŐĔƟœĕĮƤĠľŅőħĵŀŅĻńĵėĺŅĴĶƞĺĴĴŊŀĶŃľĺƞŅĚĬńĔĺŇĝŅĔŅĶľĸŅĵĽŅĕŅ 
6. ŐĸĔŏĮĸňŗĵĬėĺŅĴĶŌƟŒľĴƞĶŃľĺƞŅĚĔńĬ 
7. ĶĺĴĨńĺĔńĬĪņĚŅĬĕŀĚĬńĔŀĬŋĶńĔļƢȮĬńĔĺŇěńĵŒĬĶŃħńĭĬŅĬŅĝŅĨŇ 
 

2,1,/ȮĨńĺŀĵƞŅĚĚŅĬŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěŅĔıŇıŇīĳńĦĤĽĩŅĬŒĬĮĶŃŏĪĻœĪĵȮ 
įŌƟĻŉĔļŅœħƟŏĔŖĭĕƟŀĴŌĸĚŅĬŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗěńħŏĔŖĭœĺƟȮĦȮėĸńĚĔĸŅĚıŇıŇīĳńĦĤĽĩŅĬ

ŐľƞĚĝŅĨŇȮĔŅĠěĬŅĳŇŏļĔȮŐĸŃĪňŗěńħŐĽħĚȮĦȮıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮěńĬĪĶŏĔļĴȮıĶŃĬėĶĻĶňŀĵŋīĵŅȮ
ŐĸŃľƟŀĚŏėĶŊŗŀĚĩƟĺĵŀĵƞŅĚœĪĵŒĬĶŅĝĽņĬńĔȮĦȮıĶŃĪňŗĬńŗĚŀŇĽĶŅĺŇĬŇěĜńĵŐĸŃľĴŌƞıĶŃĺŇĴŅĬȮıŇıŇīĳńĦĤĽĩŅĬ
ŐľƞĚĝŅĨŇıĶŃĬėĶȮŐĸŃıŇıŇīĳńĦĤĽĩŅĬĕŀĚŏŀĔĝĬȮĶĺĴĩŉĚĔŅĶĽńĴĳŅļĦƢįŌƟŀņĬĺĵĔŅĶĔĸŋƞĴĺŇĪĵŅĻŅĽĨĶƢ
ŏıŊŗŀĔŅĶŀĬŋĶńĔļƢȮıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇıĶŃĬėĶȮŏıŊŗŀĶĺĭĶĺĴĕƟŀĴŌĸĚŅĬŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗ
ıĭŒĬĮĶŃŏĪĻœĪĵĪńŘĚŒĬŀħňĨŐĸŃĮƤěěŋĭńĬ 

/,ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗėĸńĚĔĸŅĚıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮĔŅĠěĬŅĳŇŏļĔȮŀĵŌƞĳŅĵŒĨƟĔŅĶ
ħŌŐĸĕŀĚĔĸŋƞĴĪŃŏĭňĵĬőĭĶŅĦĺńĨĩŋȮĻŇĸĮĺńĨĩŋȮŐĸŃėĸńĚıŇıŇīĳńĦĤƢȮĽņĬńĔıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮĞŉŗĚĴň
ľĬƟŅĪňŗĺŅĚĶŃĭĭĭĶŇľŅĶěńħĔŅĶőĭĶŅĦĺńĨĩŋȮĻŇĸĮĺńĨĩŋŐĸŃĺńĨĩŋĪŅĚĝŅĨŇıńĬīŋƢĨŅĴĔĶŃĭĺĬĔŅĶ
ıŇıŇīĳńĦĤĽĩŅĬĺŇĪĵŅŐĸŃĻŅĽĨĶƢŀŊŗĬȮŕȮĪňŗŏĔňŗĵĺĕƟŀĚȮŐĸŃĴňľĬƟŅĪňŗĽĬńĭĽĬŋĬŒľƟėņĮĶŉĔļŅŐĬŃĬņȮ
ħņŏĬŇĬĚŅĬĪŅĚĺŇĝŅĔŅĶħƟŅĬıŇıŇīĳńĦĤƢȮĽƞĚŏĽĶŇĴŏįĵŐıĶƞŐĸŃĭĶŇĔŅĶŀĚėƢėĺŅĴĶŌƟħƟŅĬőĭĶŅĦĺńĨĩŋ
ĻŇĸĮĺńĨĩŋĪŅĚĝŅĨŇıńĬīŋƢĨƞŀĮĶŃĝŅĝĬĪńŗĺœĮĪňŗĽĬŒěȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗěńħŏĔŖĭœħƟĶńĭĴŅěŅĔĔŅĶĕŋħėƟĬěŅĔ
ŐľĸƞĚőĭĶŅĦėħňŐĸŃĶńĭĴŅěŅĔıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇŐľƞĚŀŊŗĬȮ 



  57 

 
ĳŅıĪňŗȮ36ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢĪňŗŀĬŋĶńĔļƢħƟĺĵŀŇıŖŀĔĞňȮ 

ėĸńĚĔĸŅĚıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮĔŅĠěĬŅĳŇŏļĔ 
 

 
ĳŅıĪňŗȮ37ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢĪňŗŀĬŋĶńĔļƢħƟĺĵĺńĽħŋĪňŗœĴƞĪĶŅĭĽƞĺĬįĽĴ 

ėĸńĚĔĸŅĚıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮĔŅĠěĬŅĳŇŏļĔ 
 

 
ĳŅıĪňŗȮ4.ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢĪňŗŀĬŋĶńĔļƢħƟĺĵĺńĽħŋĪňŗœĴƞĪĶŅĭĽƞĺĬįĽĴ 

ėĸńĚĔĸŅĚıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮĔŅĠěĬŅĳŇŏļĔ 



  58 

 
ĳŅıĪňŗȮ4/ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢĪňŗŀĬŋĶńĔļƢħƟĺĵĔŅĺĪňŗŏĶŇŗĴŏĮĸňŗĵĬĽň 

ėĸńĚĔĸŅĚıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮĔŅĠěĬŅĳŇŏļĔ 
 

 
ĳŅıĪňŗȮ40ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢĪňŗŀĬŋĶńĔļƢħƟĺĵĮŌĬĮĸŅĽŏĨŀĶƢ 

ėĸńĚĔĸŅĚıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮĔŅĠěĬŅĳŇŏļĔ 
 

 
ĳŅıĪňŗȮ41ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀŐĔĶƞĚĪňŗŀĬŋĶńĔļƢħƟĺĵĔŅĺĪňŗŏĶŇŗĴŏĮĸňŗĵĬĽň 

ėĸńĚĔĸŅĚıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮĔŅĠěĬŅĳŇŏļĔ 



  59 

 
ĳŅıĪňŗȮ64ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀŐĔĶƞĚĪňŗŀĬŋĶńĔļƢħƟĺĵĮŌĬĞňŏĴĬĨƢ 
ėĸńĚĔĸŅĚıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮĔŅĠěĬŅĳŇŏļĔ 

 

0,ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗěńħŐĽħĚŒĬıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮěńĬĪĶŏĔļĴȮıĶŃĬėĶĻĶňŀĵŋīĵŅ
ŏĮƦĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗœħƟěŅĔĔŅĶŏĔŖĭĶĺĭĶĺĴŐĸŃěŅĔĔŅĶĕŋħėƟĬĪŅĚőĭĶŅĦėħňŒĬıŊŘĬĪňŗıĶŃĶŅĝĺńĚ
őĭĶŅĦŐĸŃıŊŘĬĪňŗŒĔĸƟŏėňĵĚŒĬěńĚľĺńħıĶŃĬėĶĻĶňŀĵŋīĵŅ 

 

 
ĳŅıĪňŗȮ43ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŀĬŋĶńĔļƢħƟĺĵĔŅĺıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮěńĬĪĶŏĔļĴ 

 

 
ĳŅıĪňŗȮ44ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀŐĔĶƞĚĪňŗŀĬŋĶńĔļƢħƟĺĵĔŅĺıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮěńĬĪĶŏĔļĴ 



  60 

 

 
ĳŅıĪňŗȮ45ȮŏėĶŊŗŀĚŏĭĠěĶĚėƢĪňŗŀĬŋĶńĔļƢħƟĺĵľĴŋħőĸľŃıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮěńĬĪĶŏĔļĴ 

 

 
ĳŅıĪňŗȮ46ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀŐĔĶƞĚĪňŗŀĬŋĶńĔļƢħƟĺĵĸĺħőĸľŃȮıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮěńĬĪĶŏĔļĴȮ 

 

 
ĳŅıĪňŗȮ47ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀŐĔĶƞĚĪňŗŀĬŋĶńĔļƢħƟĺĵĮŌĬĞňŏĴĬĨƢȮıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮěńĬĪĶŏĔļĴ 
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1,ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗěńħŐĽħĚŒĬıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇıĶŃĬėĶȮŏĮƦĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
ĮĶŃŏĳĪŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚŏĕňĵĬĽňĪňŗĶŌƟěńĔĔńĬŒĬĝŊŗŀŏėĶŊŗŀĚŏĭĠěĶĚėƢȮĞŉŗĚĴňŐľĸƞĚįĸŇĨĽņėńĠŀĵŌƞŒĬŒĬĮĶŃŏĪĻ
ěňĬȮĭĶŇŏĺĦŐĩĭŐĴƞĬŘņŐĵĚĞňȮŏĴŊŀĚěŇŗĚŏĨơŀŏěŇŘĬŒĬĴĦĤĸŏěƟŀŏěňĵĚȮŏĴŊŀĚŏĜĺňĵĬőěĺȮŏĴŊŀĚěŅĚőěĺȮŒĬ
ĴĦĤĸĲŌŏěňŘĵĬȮŐĸŃěŅĔŏĴŊŀĚŏĜŅőěĺȮŏĴŊŀĚĔĺƞŅĚőěĺȮŏĴŊŀĚİƙŀĞŅĬȮŒĬĴĦĤĸĔĺƞŅĚĨĚȮ 

ŒĬĶŃĵŃŐĶĔŏėĶŊŗŀĚŏĭĠĶĚėƢĩŊŀŏĮƦĬŏėĶŊŗŀĚŒĝƟĽņľĶńĭĝĬĝńŘĬĽŌĚŒĬĶŅĝĽņĬńĔŐĸŃŏľĸƞŅĕŋĬĬŅĚ
ĽŃĪƟŀĬŒľƟŏľŖĬĩŉĚĶĽĬŇĵĴŐĸŃĺŇĩňĝňĺŇĨėĺŅĴŏĮƦĬŀĵŌƞĕŀĚĶŅĝĽņĬńĔŐĸŃĝŅĺĽĵŅĴ 

 
ĳŅıĪňŗȮ70ȮĔĸŋƞĴŏėĶŊŗŀĚŏĭĠěĶĚėƢĪňŗŀĬŋĶńĔļƢħƟĺĵľĴŋħőĸľŃȮıŇıŇīĳńĦĤĽĩŅĬŐľƞĚĝŅĨŇȮıĶŃĬėĶ 

 

ĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅőħĵĔĸŋƞĴĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀĔŅĶŀĬŋĶńĔļƢȮĽņĬńĔıŇıŇīĳńĦĤĽĩŅĬ
ŐľƞĚĝŅĨŇĔĶĴĻŇĸĮŅĔĶȮĴňĕńŘĬĨŀĬħńĚĨƞŀœĮĬňŘȮ&īŇĨŇĴŅȮľĺńĚīňĶŃĮĶŃŏĽĶŇģ, : ĴĮĪ,'Ȯ 

/,ȮĨĶĺěĽŀĭĽĳŅıĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĔƞŀĬŀĬŋĶńĔļƢȮŏıŊŗŀĺŇŏėĶŅŃľƢľŅŏĔĸŊŀĪňŗĸŃĸŅĵĬŘņȮ
ĨĶĺěĽŀĭĽĳŅıĝńŘĬŏėĸŊŀĭȮľĶŊŀĽňȮľĶŊŀįŇĺĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĨĸŀħěĬėĶŅĭŏĮƘƨŀĬ 

0,ȮŒĬĔĶĦňĪňŗŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮıŊŘĬįŇĺȮĽňŐĸŃŏėĸŊŀĭĴňĽĳŅıœĴƞŐĕŖĚŐĶĚľĶŊŀĔņĸńĚľĸŋħȮĨƟŀĚ
ŏĽĶŇĴĽĶƟŅĚėĺŅĴŐĕŖĚŐĶĚĕŀĚįŇĺľĶŊŀŏėĸŊŀĭĔƞŀĬĕěńħŏĔĸŊŀȮħƟĺĵıŅĶŅĸŀĵħƢȮĭň-50Ȯ 

1,ȮĬņŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅœĮŐĝƞŒĬĬŘņĽŃŀŅħŏĮƦĬŏĺĸŅȮ02ȮĝńŗĺőĴĚȮŐĸƟĺĺńħėƞŅėĺŅĴŏľĬňŗĵĺĬņœĲĲƚŅȮ
&conductivity) ěŅĔĬńŘĬŏĮĸňŗĵĬĬŘņĪňŗŐĝƞȮĪņŏĝƞĬĬňŘœĮěĬĔĺƞŅŏĔĸŊŀĪňŗĸŃĸŅĵĬŘņœħƟŀŀĔľĴħ 

2,ȮĬņŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅœĮŐĝƞŒĬĬŘņĔĸńŗĬŏĮƦĬŏĺĸŅȮ02ȮĝńŗĺőĴĚȮŐĸƟĺĺńħėƞŅėĺŅĴŏľĬňŗĵĺĬņœĲĲƚŅȮ
ěŅĔĬńŘĬŏĮĸňŗĵĬĬŘņĔĸńŗĬȮĪņŏĝƞĬĬňŘœĮěĬĔĺƞŅŏĔĸŊŀĪňŗĸŃĸŅĵĬŘņœħƟŀŀĔľĴħ  

3,ȮŒĬĔĶĦňĪňŗŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňėĶŅĭŏĮƘƨŀĬȮŒľƟıŇěŅĶĦŅħŌĺƞŅėĶŅĭŏĮƘƨŀĬĬńŘĬŏĔŇħěŅĔĽŅŏľĨŋŒħȮ
ŐĸƟĺŒĝƟĪņėĺŅĴĽŃŀŅħħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴĔńĭėĶŅĭŏĮƘƨŀĬĬńŘĬȮ 

4,ȮĬņŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĪņėĺŅĴĽŃŀŅħŐĸƟĺȮĞńĭŒľƟŐľƟĚħƟĺĵįƟŅĽŃŀŅħȮěŅĔĬńŘĬŏĔŖĭŒĬĪňŗŒĬĶƞĴ
ŐĸŃŀŅĔŅĻĩƞŅĵŏĪœħƟħň 

5,ȮĨƞŀĝŇŘĬĽƞĺĬĪňŗŐĨĔħƟĺĵĔŅĺŏĞĸĸŌőĸĽœĬŏĨĶĨȮ(Cellulose Nitrate) ľĶŊŀıŅĶŅĸŀĵħƢȮĭň-50Ȯ 
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6,ȮŏĨŇĴĽƞĺĬĪňŗľŅĵœĮħƟĺĵĮŌĬĮĸŅĽŏĨŀĶƢȮŒĬĔĶĦňĪňŗŏĮƦĬĭĶŇŏĺĦŏĸŖĔȮŕȮŐĨƞĩƟŅŏĮƦĬĭĶŇŏĺĦĔĺƟŅĚ
ŏĨŇĴĽƞĺĬĪňŗľŅĵœĮħƟĺĵĮŌĬĮĸŅĽŏĨŀĶƢįĽĴĔŅĺĸŅŏĪŖĔĞƢŏĸŖĔĬƟŀĵȮĪŇŘĚœĺƟŒľƟŐľƟĚŐĸƟĺŐĨƞĚĽňŒľƟŒĔĸƟŏėňĵĚ
ĕŀĚŏħŇĴ 

ŒĬĕĦŃĪňŗĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬıŇıŇīĳńĦĤĽĩŅĬĕŀĚŏŀĔĝĬȮŏĝƞĬȮıŇıŇīĳńĦĤĽĩŅĬ
ŏėĶŊŗŀĚĩƟĺĵŏŀŏĝňĵĨŃĺńĬŀŀĔŏĜňĵĚŒĨƟȮĴľŅĺŇĪĵŅĸńĵĔĶŋĚŏĪıȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗįƞŅĬĔŅĶŀĬŋĶńĔļƢľĶŊŀ
ĞƞŀĴŐĞĴŏĮƦĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀŐĔĶƞĚěŅĔŐľĸƞĚŏĨŅĻĶňĽńĝĬŅĸńĵȮěńĚľĺńħĽŋőĕĪńĵȮŐĸŃŏĨŅĔŅľĸĚȮ
ěńĚľĺńħŏĝňĵĚĶŅĵȮŐĸŃŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬĮĶŃŏĳĪŏėĶŊŗŀĚĸŅĵėĶŅĴ 

 
ĳŅıĪňŗȮ71 ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚŏĬŊŘŀŐĔĶƞĚĪňŗįƞŅĬĔŅĶŀĬŋĶńĔļƢħƟĺĵŀŇıŖŀĔĞň 

įŌƟĞƞŀĴŐĞĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏľĸƞŅĬňŘȮėŊŀȮĔĸŋƞĴįŌƟėƟŅőĭĶŅĦĺńĨĩŋĪňŗĨƟŀĚĔŅĶŏıŇŗĴĴŌĸėƞŅŒľƟĔńĭĺńĨĩŋȮ
őħĵĺńĽħŋĪňŗŒĝƟĞƞŀĴŏĮƦĬĺńĽħŋĪňŗœĴƞŏľĴŅŃĽĴĔńĭĚŅĬŀĬŋĶńĔļƢȮŏĝƞĬȮĔńĴĔĶňĨȮ&Gum Crete'ȮľĶŊŀȮĔŅĺėŀĬĔĶňĨȮ
ŐĸŃĽŅĶĵŉħĨŇħĮĶŃŏĳĪŀŇıŖŀĔĞňȮŏĶĞŇĬȮŐĸŃĔŅĺœĞĵŅőĬŀŃėĶŇŏĸĨȮ&Cyanoacrylate'ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗ
ĞƞŀĴȮĽƞĺĬĴŅĔĬŇĵĴĨĔŐĨƞĚĽňħƟĺĵĽňĬŘņĴńĬŐĸŃĽňıƞĬŏıŊŗŀĮĔĮƕħĺńĽħŋĪňŗŒĝƟ 

2,1,0ȮĺńĽħŋŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗıĭŒĬĮĶŃŏĪĻœĪĵȮ 
ěŅĔĔŅĶŏĔŖĭĕƟŀĴŌĸĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬĮĶŃŏĪĻœĪĵȮıĭĺƞŅĺńĽħŋĪňŗŒĝƟŐĸŃĮƤĠľŅĪňŗıĭ

ŒĬĮƤěěŋĭńĬėŊŀȮ 
-ȮĺńĽħŋĮĶŃŏĳĪĽŅĶĵŉħȮıŅĶŅĸŀĵħƢĭň-50Ȯ&Paraloid B-50'ȮŏĮƦĬĽŅĶĵŉħĔĸŋƞĴŀŃėĶŇĸŇėȮĴňĝŊŗŀŏėĴň

ėŊŀȮŏŀĪŇĸȮŏĴĪŅėĶŇŏĸĨȮőėıŀĸŇŏĴŀĶƢȮ&ethyl methacrylate copolymer) ŒĝƟŏĮƦĬĽŅĶŏėĸŊŀĭįŇĺȮŏĽĶŇĴ
ėĺŅĴŐĕŖĚŐĶĚŒľƟĔńĭĺńĨĩŋȮŐĸŃŒĝƟŏĮƦĬĔŅĺĨƞŀĝŇŘĬĽƞĺĬĺńĨĩŋȮěŅĔĔŅĶĽńĚŏĔĨıĭĺƞŅŏĴŊŗŀŒĝƟıŅĶŅĸŀĵħƢȮĭň-50Ȯ
ĨƞŀĝŇŘĬĽƞĺĬĪňŗŐĨĔŐĸŃŏĔŖĭœĺƟŏĮƦĬŏĺĸŅȮ/.ȮĮƖȮĽňŐĸŃĽĳŅıĵńĚėĚŏħŇĴėŊŀȮőĮĶƞĚŒĽȮĴňėĺŅĴėĚĪĬĨƞŀŐĽĚȮ
ėĚĪĬĨƞŀĽĳŅĺŃŐĺħĸƟŀĴœħƟħňȮıŅĶŅĸŀĵħƢȮĭň-50ȮĴňėŋĦĽĴĭńĨŇĕŀĚĽŅĶĵŉħĪňŗħňȮėŊŀȮĪŅĸĚĭĬĺńĨĩŋŐĸƟĺœĴƞ
ĪņĮĢŇĔŇĶŇĵŅĔńĭĺńĨĩŋȮœĴƞŐĕŖĚĔĺƞŅŏĬŊŘŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĴňėĺŅĴėĚĪĬŏĴŊŗŀŒĝƟœĮĬŅĬȮŕȮœĴƞŏĮĸňŗĵĬĽňľĶŊŀœĴƞ
ŏĽŊŗŀĴĽĳŅıȮŐĸŃĽŅĴŅĶĩĕěńħŀŀĔœħƟŏĴŊŗŀĨƟŀĚĔŅĶ &īŇĨŇĴŅȮľĺńĚīňĶŃĮĶŃŏĽĶŇģ, ĴĮĪ'Ȯ 
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ŀĵƞŅĚœĶĔŖĨŅĴıĭĺƞŅĴňĔŅĶŏĽŊŗŀĴĽĳŅıŏĬŊŗŀĚěŅĔĝŇŘĬĽƞĺĬĪňŗĨƞŀħƟĺĵıŅĶŅĸŀĵħƢȮĭň-50ȮŏĔŇħŐĵĔĨńĺ
ěŅĔĔńĬȮŏĴŊŗŀĩŌĔŏĔŖĭľĶŊŀěńħŐĽħĚŒĬĪňŗĴňŀŋĦľĳŌĴŇĽŌĚȮıŅĶŅĸŀĵħƢȮĭň-50ȮĪňŗĨŇħŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅœĺƟěŃĵŊħ
ŀŀĔȮŏĬŊŗŀĚěŅĔŒĬķħŌĶƟŀĬěŃĴňŀŋĦľĳŌĴŇĽŌĚĔĺƞŅȮ2.ȮŀĚĻŅŏĞĸŏĞňĵĽȮŐĨƞĔŖŒĝƟŏĺĸŅľĸŅĵĮƖĔĺƞŅěŃĵŊħŀŀĔěĬ
ŏľŖĬĝńħȮľĶŊŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗěńħŐĽħĚőħĵĴňŐĽĚŐħħĽƞŀĚĩŉĚĔŖĪņŒľƟŏĔŇħĔŅĶĵŊħŀŀĔȮŏĬŊŗŀĚěŅĔĭĶŇŏĺĦĪňŗ
ĴňŐĽĚŐħħĽƞŀĚĩŉĚěŃĴňŀŋĦľĳŌĴŇĽŌĚĔĺƞŅĭĶŇŏĺĦŀŊŗĬŒĬŀŅėŅĶŏħňĵĺĔńĬȮįŌƟŀņĬĺĵĔŅĶĔĸŋƞĴĺŇĪĵŅĻŅĽĨĶƢŏıŊŗŀ
ĔŅĶŀĬŋĶńĔļƢȮŐĬŃĬņŒľƟŒĝƟıŅĶŅĸŀĵħƢȮĭň22ȮŏŀŖĬȮ&Paraloid B22 N) ĞŉŗĚĴňėƞŅȮTG 3.ȮĪħŐĪĬıŅĶŅ
ĸŀĵħƢȮĭň-50ȮĞŉŗĚĴňėƞŅȮTG 2.Ȯ(Glass transition temperature ėŊŀȮŀŋĦľĳŌĴŇĕŀĚĔŅĶŏĮĸňŗĵĬĽĩŅĬŃ
ĕŀĚŐĔƟĺŏĮƦĬĽĩŅĬŃĕŀĚĵŅĚ'ȮĞŉŗĚěŃŏĔŇħĮƤĠľŅěŅĔŀŋĦľĳŌĴŇĽŌĚȮŏĬŊŗŀĚěŅĔĔŅĶěńħŐĽħĚŒĬĽƞĺĬĳŌĴŇĳŅėȮ
őħĵŏĜıŅŃĳŅėĨŃĺńĬŀŀĔŏĜňĵĚŏľĬŊŀĪňŗĴňŀŋĦľĳŌĴŇĽŌĚĩŉĚȮ2.ȮŀĚĻŅŏĞĸŏĞňĵĽŒĬĭŅĚĮƖ 

ĮƤĠľŅŏĶŊŗŀĚĶŌıĶŋĬŒĬŏĬŊŘŀħŇĬĞŉŗĚıŅĶŅĸŀĵħƢěŃœľĸŐĪĶĔĞŉĴŏĕƟŅŒĬĶŌıĶŋĬĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
ŏĬŊŘŀħŇĬīĶĶĴħŅĪňŗĴňĶŋıĶŋĬ ŐĸŃŐľƟĚŐĕŖĚŀĵŌƞĳŅĵŒĬȮĪņŒľƟĔņěńħŀŀĔĵŅĔ 

ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗįƞŅĬĔŅĶĞƞŀĴőħĵĬńĔőĭĶŅĦėħňĬŇĵĴŒĝƟĔŅĺĸŅŏĪŖĔĞƢŐĸŃĮŌĬĮĸŅĽŏĨŀĶƢĞŉŗĚ
ĴńĔěŃıĭĮƤĠľŅěŅĔėĺŅĴĝŊŘĬĪņŒľƟŏĔŇħĔŅĶŐĵĔĨńĺȮŏĬŊŗŀĚěŅĔĔŅĺĸŅŏĪŖĔĞƢȮľĶŊŀȮĺńĽħŋĪňŗŒĝƟĮĶŃĽŅĬŒĬ
ĶŌĮŐĭĭĬŘņŏľĬňĵĺĕƟĬȮėŊŀĽƞĺĬįĽĴĕŀĚĕŀĚŏľĸĺľĶŊŀĺńĽħŋĔŉŗĚĕŀĚŏľĸĺĪňŗĽŅĴŅĶĩŏĝŊŗŀĴĨŇħȮľĶŊŀĮĶŃĽŅĬ
ĺńĽħŋĽŀĚĝŇŘĬľĶŊŀľĸŅĵĝŇŘĬŏĕƟŅħƟĺĵĔńĬȮĔŅĺĸŅŏĪŖĔĞƢįĸŇĨĴŅěŅĔĽŅĶœŁőėĶėŅĶƢĭŀĬȮĪňŗŏĶňĵĔĺƞŅȮőıĸňœĺĬŇĸ
ŀŅĞňŏĨĪȮ(Polyvinyl acetate) ĞŉŗĚŏĮƦĬĽŅĶĪňŗœĴƞĴňĽňȮœĴƞĴňĔĸŇŗĬŐĸŃĶĽȮŀňĔĪńŘĚœĴƞĸŃĸŅĵŒĬĬŘņľĶŊŀĬŘņĴńĬȮ
ĮĔĨŇŐĸƟĺŀĵŌƞŒĬĸńĔļĦŃŐĕĺĬĸŀĵĔĶŃěŅĵŀĵŌƞŒĬĬŘņĽĳŅıŀŇĴńĸĝńŗĬĪņŒľƟŏľŖĬŏĮƦĬĽňĕŅĺĕƟĬȮĔŅĺĸŅŏĪŖĔĞƢ
ŒĝƟŒĬŀŋĨĽŅľĔĶĶĴľňĭľƞŀȮŏĝƞĬȮĪņĔĸƞŀĚĔĶŃħŅļȮĽĸŅĔĮƕħĞŀĚȮľĶŊŀȮĳŅĝĬŃĔĶŃħŅļȮĪńŘĚĬňŘŏıĶŅŃ
ĔĶŃħŅļĴňėĺŅĴıĶŋĬĨńĺĽŌĚȮŐĸŃĴňőėĶĚĽĶƟŅĚœĴƞŐĕŖĚŐĶĚĬńĔěŉĚĽŅĴŅĶĩĨŇħĔŅĺœħƟĚƞŅĵ 

-ȮĮŌĬĮĸŅĽŏĨŀĶƢĴňĔŅĶĮĶŃĵŋĔĨƢŒĝƟŒĬĚŅĬŀĬŋĶńĔļƢĪńŘĚőĭĶŅĦĽĩŅĬŐĸŃőĭĶŅĦĺńĨĩŋȮėĺŅĴ
ŏľĴŅŃĽĴĕŀĚĮŌĬĮĸŅĽŏĨŀĶƢȮėŊŀȮŏĮƦĬĺńĽħŋĪňŗŏľĴŅŃĽņľĶńĭĔŅĶľĸƞŀĩŀħŐĭĭȮœĴƞĴňėĺŅĴŐĨĔĨƞŅĚĔńĭ
ĨƟĬŐĭĭȮĽŅĴŅĶĩŏĔŖĭĶŅĵĸŃŏŀňĵħĕŀĚĨƟĬŐĭĭœħƟŏĔŊŀĭĪŋĔĶŅĵĸŃŏŀňĵħȮĝŇŘĬĚŅĬĪňŗœħƟĴňėĺŅĴŐĕŖĚŐĶĚŒĬ
ĶŃħńĭľĬŉŗĚȮĽŅĴŅĶĩĪňŗěŃĵŉħĨŇħĔńĭĽƞĺĬĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĶŌıĶŋĬœħƟħňȮĴňĔŅĶľħĨńĺŐĸŃĔŅĶĕĵŅĵĨńĺ
ŏĬŊŗŀĚěŅĔŀŋĦľĳŌĴŇŐĸŃĽĳŅıŐĺħĸƟŀĴĮĔĨŇĬƟŀĵ 
 ĮƤĠľŅĪňŗıĭěŅĔŒĝƟĮŌĬĮĸŅĽŏĨŀĶƢȮėŊŀȮŏĻļĨŇħėƟŅĚŒĬĝƞŀĚĺƞŅĚȮľĸńĚěŅĔĪňŗŏĨŇĴĮŌĬĮĸŅĽŏĨŀĶƢŒĬ
ĽƞĺĬĪňŗľŅĵœĮĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮőħĵŏĜıŅŃŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĔĸŋƞĴĪňŗŏįŅħƟĺĵŀŋĦľĳŌĴŇĨŗņȮŏĝƞĬȮŏĬŊŘŀħŇĬ
īĶĶĴħŅĞŉŗĚĴňĶŌıĶŋĬėƞŀĬĕƟŅĚĴŅĔȮĽŅĴŅĶĩħŌħĞŉĴĬŘņœħƟĮĶŃĴŅĦȮ5-7#ȮĮŌĬĮĸŅĽŏĨŀĶƢŒĬĽĳŅıĪňŗŏĮƦĬ
ĕŀĚœľĸĽŅĴŅĶĩĞŉĴŏĕƟŅœĮŒĬĶŌıĶŋĬŐĸŃŐĕŖĚĨńĺŒĬĝƞŀĚĺƞŅĚŐĸŃĴňėĶŅĭĕŅĺŏĔŇħĕŉŘĬĶŀĭĭĶŇŏĺĦĶŀĵĨƞŀȮœĴƞ
ĽŅĴŅĶĩŏĝŖħľĶŊŀĔņěńħŀŀĔħƟĺĵĬŘņȮľĸńĚěŅĔŏĴŊŗŀŏŀŅĮŌĬĮĸŅĽŏĨŀĶƢŏĔƞŅŀŀĔěŅĔŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅľĶŊŀ
ŏĔŇħŐĨĔľńĔȮěŃıĭĺƞŅĴňĮŌĬĮĸŅĽŏĨŀĶƢĪňŗŏĮƦĬŏĻļĨŇħėƟŅĚŀĵŌƞŒĬĝƞŀĚĺƞŅĚŐĸŃĶŌıĶŋĬĕŀĚŏĬŊŘŀħŇĬȮœĴƞĽŅĴŅĶĩ
ŏŀŅŀŀĔœħƟħƟĺĵĨńĺĪņĸŃĸŅĵĪńŗĺœĮ 
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ĶŀĵĶƟŅĺĶŃľĺƞŅĚĮŌĬĮĸŅĽŏĨŀĶƢĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŏĴŊŗŀŏĨŇĴĮŌĬĮĸŅĽŏĨŀĶƢŒĬĭĶŇŏĺĦĪňŗľŅĵœĮ
ŐĸƟĺŒĬĕĦŃĪňŗĮŌĬĮĸŅĽŏĨŀĶƢŏĔŇħĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚĔŅĶŐĕŖĚĨńĺȮľŅĔĩŌĔĶĭĔĺĬěŃĪņŒľƟŏĔŇħĶŀĵĶƟŅĺ
ĶŃľĺƞŅĚĶŀĵĨƞŀȮŐĸŃŏĔŇħěŅĔĔŅĶħŌħĞŉĴĪňŗŏĔŇħěŅĔŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĶŌıĶŋĬȮħŌħĞŉĴĬŘņěŅĔĽƞĺĬįĽĴĕŀĚ
ĮŌĬĮĸŅĽŏĨŀĶƢĪņŒľƟŏĔŇħĔŅĶĶƟŅĺĶŃľĺƞŅĚĶŀĵĨƞŀ 

ĶŃĵŃŏĺĸŅŒĬĔŅĶĪņĚŅĬĕŀĚĮŌĬĮĸŅĽŏĨŀĶƢȮĴňŏĺĸŅěņĔńħľĸńĚěŅĔįĽĴĮŌĬĮĸŅĽŏĨŀĶƢĔńĭĬŘņ
ŐĸƟĺȮĪņŒľƟĔŅĶĪņĚŅĬœĴƞĽŃħĺĔŏĪƞŅĪňŗėĺĶȮŒĬĭĶŇŏĺĦĪňŗĴňıŊŘĬĪňŗĔĺƟŅĚœĴƞŏľĴŅŃĽĴȮĔŅĶŏĨŇĴĮŌĬĮĸŅĽŏĨŀĶƢ
ĸĚœĮĭĬĭĶŇŏĺĦĪňŗŏėĵĴňĮŌĬĮĸŅĽŏĨŀĶƢŏħŇĴľĶŊŀŏıŇŗĴĮŌĬĮĸŅĽŏĨŀĶƢĸĚœĮěŃœĴƞĴňėĺŅĴŐĕŖĚŐĶĚŏıňĵĚıŀȮ
ħńĚĬńŘĬėĺĶŒĝƟĮŌĬĮĸŅĽŏĨŀĶƢŏĨŇĴĽƞĺĬĪňŗľŅĵœĮŒľƟŏĽĶŖěĳŅĵŒĬėĶńŘĚŏħňĵĺ 

ĔŅĶĕŉŘĬĶŌĮĮŌĬĮĸŅĽŏĨŀĶƢĨƟŀĚĴňŐĭĭĶŀĚĶńĭȮŏĬŊŗŀĚěŅĔĮŌĬĮĸŅĽŏĨŀĶƢĨƟŀĚŒĝƟĚŅĬŒĬĕĦŃĪňŗĵńĚ
ŏĮƦĬĕŀĚœľĸŀĵŌƞȮœĴƞĽŅĴŅĶĩŒĝƟĚŅĬœħƟŒĬĸńĔļĦŃĪňŗŏĮƦĬĔƟŀĬŏľĬňĵĺľĶŊŀĮƤƨĬŏĕƟŅœĮŏıŊŗŀŏĨŇĴŒĬĶŀĵŐĨĔœħƟ 

-ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏĨŇĴĝŇŘĬĽƞĺĬĪňŗľŅĵœĮħƟĺĵŀŇıŖŀĔĞňȮ&Epoxy) ŏĝƞĬȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚȮŀňıŖŀĔĞň
ŏĮƦĬįĸŇĨĳńĦĤƢĔĸŋƞĴŏĶĞŇĬȮĪňŗĴňőıĸňŏĴŀĶƢĪňŗĵńĚĽŅĴŅĶĩľĸŀĴŏľĸĺľĶŊŀĸŃĸŅĵœħƟȮěŅĔĬńŘĬŒĽƞĽŅĶŀňĔĝĬŇħ
ŏĮƦĬĨńĺŏĶƞĚĪňŗĪņŒľƟŏĔŇħĔŅĶŏĝŊŗŀĴőĵĚőĴŏĸĔŋĸĔĸŅĵŏĮƦĬőıĸňŏĴŀĶƢĪňŗŏĮƦĬĕŀĚŐĕŖĚȮėŋĦĽĴĭńĨŇĕŀĚĺńĽħŋŏĨŇĴŒĬ
ĔĸŋƞĴŏĶĞŇĬĭŅĚĝĬŇħŒľƟįŇĺĽńĴįńĽĪňŗŏĶňĵĭȮĭŅĚĝĬŇħŒľƟŏĬŊŘŀĺńĽħŋĪňŗŒĽőĮĶƞĚŐĽĚėĸƟŅĵĝńŘĬŏėĸŊŀĭ 
ĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŀŇıŖŀĔĞňĭŅĚĝĬŇħĽŅĴŅĶĩĮƤƨĬĕŉŘĬĶŌĮħƟĺĵĴŊŀœħƟȮŐĸŃĽŅĴŅĶĩįĽĴĽŅĶŏĨŇĴŐĨƞĚľĶŊŀ
ĽŅĶĮĶńĭĮĶŋĚėŋĦĳŅıȮŏĝƞĬȮįĚĽňȮŏĴŊŗŀĨƟŀĚĔŅĶŒľƟĽňĴňėĺŅĴėĸƟŅĵėĸŉĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ 

ĽƞĺĬėŋĦĽĴĭńĨŇĪňŗœĴƞŏľĴŅŃĽĴȮėŊŀȮĭŅĚĝĬŇħŏĴŊŗŀŐĕŖĚĨńĺŐĸƟĺĴňėĺŅĴŐĕŖĚŐĸŃŏľĬňĵĺĔĺƞŅ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĭŅĚĝĬŇħŏĴŊŗŀŐĕŖĚĨńĺŐĸƟĺĬņŀŀĔěŅĔŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅœħƟĵŅĔȮľĶŊŀěŃŏĔŇħėĺŅĴŏĽňĵľŅĵ
ĨƞŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĭŅĚĝĬŇħŏĴŊŗŀŏĺĸŅįƞŅĬœĮĮĸħĮĸƞŀĵĽŅĶœŀĶŃŏľĵĪňŗěŃĪņŒľƟŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
ŏĽŊŗŀĴĽĳŅıœħƟȮŀŇıŖŀĔĞňĽŅĴŅĶĩĔņěńħŀŀĔħƟĺĵĽŅĶĸŃĸŅĵŏĴĪŇĸňĬėĸŀœĶħƢȮ&Methylene Chloride) 
ľĶŊŀȮœħėĸŀőĶĴňŏĪĬȮ&Dichloromethane)] ĞŉŗĚŏĮƦĬĽŅĶŏėĴňĪňŗŀńĬĨĶŅĵĨƞŀĽŋĕĳŅı 

-ȮĔŅĺėŀĬĔĶňĨȮŒĝƟĽņľĶńĭŏĝŊŗŀĴĨƞŀľĶŊŀŀŋħĶŀĵĶńŗĺŐĸŃĶŀĵŐĨĔĶƟŅĺĕŀĚĺńĽħŋȮŏĝƞĬȮėŀĬĔĶňĨȮ
ĔĶŃŏĭŊŘŀĚȮŀŇģȮľŇĬȮĚŅĬĨƞŀľĶŊŀŀŋħĶŀĵĶńŗĺĶŀĵĶƟŅĺĕŀĚĔĶŃŏĭŊŘŀĚľĸńĚėŅȮĪƞŀĔĶŃŏĭŊŘŀĚȮľĶŊŀȮĪƞŀėŀĬĔĶňĨȮ
ĴňĔŅĶĵŉħŏľĬňŗĵĺĽŌĚȮĪĬŐĶĚĔĶŃŐĪĔŐĸŃĔŅĶĔńħĔĶƞŀĬħňȮ 

-ȮĔŅĺŀŇıŖŀĔĞňȮŏĶĞŇĬȮĔŅĺĴňĽŀĚĽƞĺĬĪňŗŏĴŊŗŀįĽĴĔńĬěŃĽĶƟŅĚıńĬīŃĪňŗŐĕŖĚŐĔĶƞĚĨŇħĪĬĬŅĬȮŏıŊŗŀŒĝƟ
ŏĝŊŗŀĴĨƞŀĺńĽħŋľĸŅĵĝĬŇħŏĕƟŅħƟĺĵĔńĬȮŒĝƟĵŉħĨŇħĔĶŃŏĭŊŘŀĚȮŐĔƟĺȮőĸľŃȮœĴƟȮĺńĽħŋĔƞŀĽĶƟŅĚȮėŀĬĔĶňĨȮľĬńĚȮ
ĔĶŃħŅļŐĕŖĚȮįƟŅȮĵŅĚŐĸŃıĸŅĽĨŇĔĽƞĺĬŒľĠƞȮ&ĵĔŏĺƟĬőıĸňŏŀĪŇĸňĬ, őıĶıŇĸňĬ, ŏĪĲĸŀĬ'Ȯ 

-ȮĔŅĺœĞĵŅőĬŀŃėĶŇŏĸĨȮ&Cyanoacrylate'ȮŏĮƦĬĺńĽħŋŏĪŀĶƢőĴıĸŅĽĨŇĔıŀĸňŏĴŀĶƢĔĸŋƞĴľĬŉŗĚĪňŗŒĝƟ
ŏĮƦĬĽŅĶĵŉħĨŇħŐĭĭŐľƟĚŏĶŖĺȮőħĵĪńŗĺœĮĔŅĺŏľĸƞŅĬňŘœĴƞĴňĽňȮĔŅĺĴňėĺŅĴŐĕŖĚŐĶĚĽŌĚȮĴňŀĚėƢĮĶŃĔŀĭľĸńĔėŊŀȮ
ŏŀĪŇĸȮ-0ȮœĞĵŅőĬŀŃėĶŇŏĸĪȮ&Ethyl-0-Cyanoacrylate'ȮŐĸŃȮĽŅĶĪňŗĪņŒľƟėĚĽĳŅıȮĨńĺŏıŇŗĴŏĬŊŘŀŐĸŃ
ĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅȮŏĮƦĬĔŅĺĪňŗŐľƟĚŏĶŖĺȮ&3ȮĺŇĬŅĪňȮ-Ȯ1ȮĬŅĪň'ȮŏĴŊŗŀĽńĴįńĽĔńĭĶńĚĽňŀńĸĨĶŅœĺőŀŏĸĨľĶŊŀėĺŅĴĝŊŘĬȮ
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ŏĴŊŗŀŐĕŖĚĨńĺŐĸƟĺěŃŏĔŇħıńĬīŃĪňŗŐĕŖĚŐĶĚĴŅĔĞŉŗĚœĴƞĸŃĸŅĵĬŘņœħƟıŀĽĴėĺĶȮĔŅĺœĞĵŅőĬŀŃėĶŇŏĸĨŒĝƟ
ĽņľĶńĭĨŇħĔĶŃěĔȮĔĶŃŏĭŊŘŀĚŐĸŃĺńĽħŋŐĕŖĚŀŊŗĬȮŕȮ 

ĮƤĠľŅĪňŗıĭěŅĔĔŅĶŒĝƟĺńĽħŋĮĶŃŏĳĪȮŀŇıŖŀĔĞňȮŏĶĞŇĬȮĔŅĺėŀĬĔĶňĨȮŐĸŃĔŅĺœĞĵŅőĬŀŃėĶŇŏĸĨȮ
ėŊŀȮėĺŅĴŐĕŖĚĕŀĚĺńĽħŋŏľĸƞŅĬňŘŏĴŊŗŀĬņĴŅŒĝƟĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŏĴŊŗŀŐĕŖĚĨńĺěŃĴňėĺŅĴŐĕŖĚĴŅĔŐĸŃŐĶĚ
ĵŉħĶŃľĺƞŅĚĶŀĵĨƞŀĔŖŐĕŖĚĨŅĴħƟĺĵȮŏĴŊŗŀĨƟŀĚĔŅĶŏŀŅŀŀĔěŃĪņœħƟĵŅĔŐĸŃĴńĔěŃıĭĺƞŅŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗ
ĶŀĵĨƞŀěŃľńĔĨŇħŀŀĔĴŅħƟĺĵȮŐĸŃŒĬĭŅĚĔĶĦňŏĴŊŗŀĺńĽħŋŏľĸƞŅĬňŘĩŌĔŒĝƟŒĬĮĶŇĴŅĦĴŅĔŏĔŇĬȮĽƞĺĬŏĔŇĬěŃĨƟŀĚ
ĕńħŀŀĔħƟĺĵĺńĽħŋĪňŗŐĕŖĚĔĺƞŅĪņŒľƟŏĔŇħĔŅĶĕńħĽňĕŀĚįŇĺŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĽňĵľŅĵ 

ĺńĽħŋĮĶŃŏĳĪȮŀŇıŖŀĔĞňȮŏĶĞŇĬȮĔŅĺėŀĬĔĶňĨȮŐĸŃĔŅĺœĞĵŅőĬŀŃėĶŇŏĸĨȮěŃŏĽŊŗŀĴĽĳŅıŏĴŊŗŀ
ĶŃĵŃŏĺĸŅįƞŅĬœĮĨŅĴŀŅĵŋȮėŊŀȮŏĮĸňŗĵĬĽňŀŀĔŏľĸŊŀĚȮŏĬŊŘŀĔĶŀĭŐĸŃĴňėĺŅĴŐĕŖĚŏıŇŗĴĕŉŘĬœĴƞĽŅĴŅĶĩŏŀŅ
ŀŀĔœħƟőħĵœĴƞĪņĸŅĵŏĬŊŘŀĺńĽħŋŏħŇĴ 

ŒĬĕĦŃĪňŗĔŅĶŒĝƟőĸľŃĵŉħĨŇħĝŇŘĬĽƞĺĬȮŏĝƞĬȮŏĪėĬŇėľĴŋħĵŉħŐĸŃŏĸňŗĵĴĕŀĭȮĴňŐĬĺőĬƟĴĪňŗěŃŏĔŇħ
ĽĬŇĴȮŏĴŊŗŀěńħŏĔŖĭľĶŊŀěńħŐĽħĚŒĬıŊŘĬĪňŗĪňŗĴňėĺŅĴĝŊŘĬĽńĴıńĪīƢĽŌĚ 
ĨŅĶŅĚĪňŗȮ2 ŏĮĶňĵĭŏĪňĵĭĕƟŀħňȮĕƟŀħƟŀĵĺńĽħŋŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗıĭŒĬĮĶŃŏĪĻœĪĵȮ 
ĮĶŃŏĳĪĕŀĚĺńĽħŋ ĕƟŀħň ĕƟŀħƟŀĵ 

ĮŌĬĮĸŅĽŏĨŀĶƢȮ -ȮĶŅėŅĨŗņȮ 
-ȮŒĝƟĚŅĬĚƞŅĵȮĕńħŐĨƞĚĚƞŅĵ 
-ȮœĴƞĽĶƟŅĚėĺŅĴŏĽňĵľŅĵĔńĭ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
-ȮĴňĔŅĶĕĵŅĵĨńĺŒĔĸƟŏėňĵĚĔńĭ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 

-ȮŐĶĚĵŉħŏĔŅŃĬƟŀĵ 
-ȮĴňĶŃĵŃŏĺĸŅĪņĚŅĬĽńŘĬ 
-ȮĴňėĺŅĴŏľĸĺȮœĴƞĽŅĴŅĶĩŒĝƟĕŉŘĬĶŌĮ
ħƟĺĵĔŅĶĮƤƨĬœħƟȮ 
-ȮĺńĽħŋĴňĶŌıĶŋĬĽŅĴŅĶĩħŌħĞńĭėĺŅĴĝŊŘĬ
ŐĸŃĽŇŗĚĽĔĮĶĔ 

ŀŇıŖŀĔĞňȮŏĶĞŇĬ 
ĔŅĺėŀĬĔĶňĨȮ 
ĔŅĺœĞĵŅőĬŀŃėĶŇŏĸĨȮ 

-ȮĽŃħĺĔȮŒĝƟĚŅĬĚƞŅĵ 
-ȮŐĶĚĵŉħŏĔŅŃĽŌĚ 
-ȮŐľƟĚŏĶŖĺ 
-ȮĶŅėŅĮŅĬĔĸŅĚĕŉŘĬŀĵŌƞĔńĭėŋĦĳŅıȮ 

-ȮŐĕŖĚĔĺƞŅŏĬŊŘŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅœĴƞ
ĽŅĴŅĶĩŏŀŅŀŀĔœħƟőħĵœĴƞĪņĸŅĵŏĬŊŘŀ
ĺńĽħŋŏħŇĴ 
-ȮŏĽŊŗŀĴĽĳŅıŏĴŊŗŀĶŃĵŃŏĺĸŅįƞŅĬœĮȮ
ėŊŀȮŏĮĸňŗĵĬĽňŀŀĔŏľĸŊŀĚȮŏĬŊŘŀĔĶŀĭ
ŐĸŃĴňėĺŅĴŐĕŖĚŏıŇŗĴĕŉŘĬ 
-ȮĔŅĶŏŀŅŀŀĔĨƟŀĚŒĝƟŐĶĚŐĸŃĽŅĶŏėĴň
ĪňŗŏĮƦĬŀńĬĨĶŅĵ 

őĸľŃ -ȮĽĺĵĚŅĴȮ 
-ȮŏıŇŗĴėŋĦėƞŅŒľƟĔńĭĺńĨĩŋ 

-ȮĴňŐĬĺőĬƟĴĪňŗěŃŏĔŇħĽĬŇĴȮŏĴŊŗŀěńħŏĔŖĭ
ŒĬıŊŘĬĪňŗĪňŗĴňėĺŅĴĝŊŘĬĽńĴıńĪīƢĽŌĚ 
-ȮĶŅėŅĽŌĚŐĸŃĨƟŀĚŒĝƟĪńĔļŃ 
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2,2ȮĕńŘĬĨŀĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
ĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪŋĔĮĶŃŏĳĪĴňľĸńĔĔŅĶıŊŘĬģŅĬĪňŗŏľĴŊŀĬĔńĬȮŏĝƞĬŒĬľĬńĚĽŊŀ 

Repairing Pottery and Porcelain: A Practical Guide. &Acton and McAuley, 0..1'ȮŐĸŃ 
The Conservation and Restoration of CeramicsȮ&Buys and Oakley, 0..0'ȮŐĸŃŒĬĶŅĵĚŅĬ
ĕŀĚȮŏĪıȮőĽĕŃȮ(Tep Sokha) ĬńĔŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝŅĺĔńĴıŌĝŅȮĞŉŗĚĪņĔŅĶŀĬŋĶńĔļƢ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěĬĩŉĚĕńŘĬĨŀĬĔŅĶĔŅĶŐĨƞĚŏĨŇĴĽňľĶŊŀĸĺħĸŅĵȮ&Inpainting or Retouching)ȮőħĵĴň
ĶŅĵĸŃŏŀňĵħħńĚĬňŘȮ&Sokha, 0.//' 

1. ĨĶĺěĽĳŅıĺńĨĩŋȮĭńĬĪŉĔĳŅıȮĪņĶŅĵĚŅĬĔŅĶĨĶĺěĽĳŅıȮĶŃĭŋŀńĨĸńĔļĦƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ
(Examination and identification) 

 

ĳŅıĪňŗȮ72ȮĳŅĝĬŃħŇĬŏįŅĪňŗœħƟĶńĭěŅĔĔŅĶĕŋħėƟĬĪŅĚőĭĶŅĦėħň 
ĪňŗĴŅĳŅı8ȮTep Sokha, 2011: fig 2 

2. ĪņėĺŅĴĽŃŀŅħȮ&Cleaning) ħƟĺĵĺŇīňĔŅĶĪňŗŏľĴŅŃĽĴĔńĭŏĬŊŘŀĺńĽħŋĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ  

 
ĳŅıĪňŗȮ73ȮĳŅĝĬŃħŇĬŏįŅľĸńĚĪņėĺŅĴĽŃŀŅħŐĸŃěńħŐĭƞĚĔĸŋƞĴȮ 

ĪňŗĴŅĳŅı8ȮTep Sokha, 2011: fig 3 
1,ȮĬņĺńĽħŋĪňŗŒĝƟŒĬŀĬŋĶńĔļƢĔƞŀĬľĬƟŅŀŀĔ (Removal of previous restoration)Ȯ 
2,ȮŏĽĶŇĴėĺŅĴŐĕŖĚŐĶĚȮ(Reinforcement and consolidation) 
3,ȮŏĝŊŗŀĴĨƞŀȮ(Bonding) 
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ĳŅıĪňŗȮ52ȮĳŅĝĬŃħŇĬŏįŅĪňŗŏĽĶŇĴėĺŅĴŐĕŖĚŐĶĚŐĸŃĨƞŀŏĕƟŅħƟĺĵĔńĬȮ 

ĪňŗĴŅĳŅı8ȮTep Sokha, 2011: fig 2 
6.ȮŒĝƟĺńĽħŋŏĨŇĴŏĨŖĴĽƞĺĬĪňŗĽŌĠľŅĵȮŏĝƞĬȮŏĨŇĴŏĨŖĴıŊŘĬĪňŗȮőħĵľĸƞŀŐĭĭȮěņĸŀĚŐĭĭȮŐĸŃĕŉŘĬĶŌĮŒľĴƞȮ

&Replace of lost materials Filling Casting modelling and moulding) 

 
ĳŅıĪňŗȮ75ȮĳŅĝĬŃħŇĬŏįŅĶŃľĺƞŅĚŏĨĶňĵĴŏĨŇĴŏĬŊŘŀĺńĽħŋȮ 
ĪňŗĴŅĳŅı8 Tep Sokha, 2011: fig 3 

 

5,ȮŐĨƞĚŏĨŇĴĽňľĶŊŀĸĺħĸŅĵȮ(Inpainting or Retouching) őħĵĪńŗĺœĮĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗœĴƞĴň
ĔŅĶĨĔŐĨƞĚĸĺħĸŅĵȮŒĝƟĔŅĶĮĶńĭĽňŒľƟĔĸĴĔĸŊĬĔńĭŏĬŊŘŀħŇĬŏħŇĴȮŐĨƞĵńĚėĚŏľŖĬėĺŅĴŐĨĔĨƞŅĚĩƟŅĪņĔŅĶ
ĽńĚŏĔĨŒĬĶŃĵŃŒĔĸƟ 
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ĳŅıĪňŗȮ54ȮĳŅĝĬŃħŇĬŏįŅĪňŗįƞŅĬĔŅĶŐĨƞĚŏĨŇĴĽň 
ĪňŗĴŅĳŅı8 Tep Sokha, 2011: fig 4 

 

ĔŅĶŐĨƞĚŏĨŇĴĽňľĶŊŀĸĺħĸŅĵȮ(Inpainting or Retouching) ĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĮƦĬĺŇīňĪňŗĬņ
ŏĪėĬŇėĔŅĶŐĨƟĴĽňŏıŊŗŀĨĔŐĨƞĚěŇĨĶĔĶĶĴĴŅŒĝƟĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀŐĨƟĴĽňĸĺħĸŅĵĭĬ
ıŊŘĬįŇĺŒĬĭĶŇŏĺĦĪňŗŏĽňĵľŅĵŏıŊŗŀŒľƟĝŇŘĬĚŅĬħŌĽĴĭŌĶĦƢŒĬĳŅıĶĺĴŏĴŊŗŀĴŀĚħƟĺĵĨŅŏĮĸƞŅȮĞŉŗĚĔŅĶŐĨƟĴĽňŏıŊŗŀ
ĨĔŐĨƞĚĽŅĴŅĶĩĪņœħƟŒĬľĸŅĵĶŃħńĭ ħńĚĬňŘ (ĬŇőėĸȮĜň ŐĸŃėĦŃ*ȮĴ,Į,Į,: 148' 

 1. ĔŅĶŐĨƟĴĽňŏıŊŗŀĨĔŐĨƞĚĝŇŘĬĚŅĬȮľĶŊŀĔŅĶŒĝƟŏĪėĬŇėĨĔŐĨƞĚĝŇŘĬĚŅĬŏĮƦĬĔŅĶĽĶƟŅĚıŊŘĬįŇĺĽňĕŉŘĬĴŅ
ŒľĴƞŐĪĬěŋħĪňŗŏĽňĵľŅĵœĮȮőħĵěŃŐĨƞĚŐĨƟĴĽňŏıŊŗŀĨĔŐĨƞĚŏĜıŅŃŒĬĭĶŇŏĺĦĪňŗŏĨŇĴŏĬŊŘŀĺńĽħŋŏĪƞŅĬńŘĬ ŐĸŃěŃœĴƞ
ŐĨƟĴĽňĪńĭĭĶŇŏĺĦĪňŗŏĮƦĬĺńĽħŋŏħŇĴ ľŅĔĔŅĶŐĨƞĚŐĨƟĴĽňĽŅĴŅĶĩĪņœħƟŀĵƞŅĚĴňĮĶŃĽŇĪīŇĳŅı ĭŅĚėĶńŘĚŐĪĭěŃ
ĽńĚŏĔĨœĴƞŏľŖĬĺƞŅĭĶŇŏĺĦŒħŏĮƦĬĭĶŇŏĺĦĪňŗŐĨƟĴĽňŏıŊŗŀĨĔŐĨƞĚ őħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚĩƟŅœĴƞŒĝƟŀŋĮĔĶĦƢĝƞĺĵ
ĨĶĺěĽŀĭ ĞŉŗĚŀŋĮĔĶĦƢĪňŗŒĝƟŒĬĔŅĶĨĶĺěĽŀĭ œħƟŐĔƞ ŐĺƞĬĕĵŅĵ ĔŅĶŒĝƟŐĽĚĽƞŀĚěŅĔħƟŅĬĕƟŅĚ ľĶŊŀĨĶĺěĽŀĭ
ħƟĺĵĶńĚĽňŀńĸĨĶŅœĺőŀŏĸĨ 

2. ĔŅĶĮĶńĭĽĳŅıěŋħĪňŗŏĽňĵľŅĵŒľƟħŌĔĸĴĔĸŊĬŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĭıŊŘĬįŇĺŏħŇĴ ĺŇīňĬňŘŏĮƦĬĔŅĶĮĶńĭĽň
ĭĶŇŏĺĦĪňŗŏĽňĵľŅĵŒľƟħŌĔĸĴĔĸŊĬ ŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĭĝńŘĬĽňĭĶŇŏĺĦĶŀĭȮŕ őħĵœĴƞĽĶƟŅĚıŊŘĬįŇĺĝńŘĬĽňĕŉŘĬŒľĴƞŐĪĬ
ĕŀĚŏħŇĴĪňŗŏĽňĵľŅĵœĮ ĔŅĶĨĔŐĨƞĚħƟĺĵĺŇīňĔŅĶĬňŘľŅĔŏĕƟŅœĮĴŀĚŒĔĸƟŕ ĵńĚĽŅĴŅĶĩĽńĚŏĔĨŏľŖĬœħƟ  

ŏĪėĬŇėĪňŗŒĝƟŏĮƦĬĔŅĶĮĶńĭĽňŒľƟĔĸĴĔĸŊĬȮ&Reintegration) ĪņŏıŊŗŀĸħėĺŅĴŏĽňĵľŅĵĕŀĚĚŅĬĻŇĸĮŃ
ĪňŗĽŅĵĨŅĴŀĚŏľŖĬŐĸŃĝƞĺĵŏıŇŗĴėĺŅĴĝńħŏěĬŒĬŏĝŇĚĻŇĸĮŃȮ&Verlag, 0./38Ȯ105-120'ȮĴňĺŇīňĪňŗŏĮƦĬĪňŗĬŇĵĴŒĬ
ĚŅĬěŇĨĶĔĶĶĴľĸŅĵĺŇīňȮŏĝƞĬȮ 

/,ȮĔŅĶŏĸňĵĬŐĭĭȮ(Mimetic reintegration) ĽĶƟŅĚĸĺħĸŅĵĕŉŘĬŒľĴƞŏıŊŗŀŒľƟœĴƞĽŅĴŅĶĩŐĵĔŐĵŃ
œħƟěŅĔŏħŇĴħƟĺĵĨŅŏĮĸƞŅȮŒĝƟĔńĭıŊŘĬĪňŗĕĬŅħŏĸŖĔŐĸŃĴňĕƟŀĴŌĸŀƟŅĚŀŇĚĪňŗŏĝŊŗŀĩŊŀœħƟȮŐĨƞĽņľĶńĭĬńĔŀĬŋĶńĔļƢĺŇīňĔŅĶĬňŘ
ěŃĕńħĔńĭľĸńĔĔŅĶŀĬŋĶńĔļƢĽĴńĵŒľĴƞĪňŗĨƟŀĚŒľƟėĺŅĴŏėŅĶıĔńĭĺńĽħŋŐĸŃľĸńĔģŅĬŏħŇĴ 
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ĳŅıĪňŗȮ55 ĽĶƟŅĚĸĺħĸŅĵĕŉŘĬŒľĴƞőħĵŏĸňĵĬŐĭĭıŊŘĬĪňŗŒĔĸƟŏėňĵĚ 
ĪňŗĴŅĳŅı8ȮVerlag, 2015: 338 

 

2. ĔŅĶĮĶńĭŒľƟĔĸĴĔĸŊĬŐĭĭŏĮƦĬĔĸŅĚȮ&Neutral reintegration) ĪņŏĴŊŗŀŏĔŇħĭĶŇŏĺĦĪňŗ
ŏĽňĵľŅĵĪňŗœĴƞĽŅĴŅĶĩĽĶƟŅĚĕŉŘĬŒľĴƞœħƟȮŏĬŊŗŀĚěŅĔĴňĕĬŅħŒľĠƞŐĸŃĕŅħĕƟŀĴŌĸŀƟŅĚŀŇĚĪňŗŏĝŊŗŀĩŊŀœħƟȮľĶŊŀŏıŊŗŀ
ĶńĔļŅėŋĦėƞŅĪŅĚĻŇĸĮŃĕŀĚĚŅĬȮĝƞĺĵĸħĳŅıĸńĔļĦƢĪňŗœĴƞĽĺĵĭĬĚŅĬĪňŗŏĽňĵľŅĵȮőħĵŒĝƟĽňĪňŗŏĶňĵĔĺƞŅȮĽňĔĸŅĚ
ĪňŗŒĔĸƟŏėňĵĚĔńĭĽňıŊŘĬľĸńĚȮĺŇīňĬňŘĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀĶńĔļŅėĺŅĴĩŌĔĨƟŀĚĕŀĚĨƟĬĜĭńĭȮŏĮƦĬĺŇīňĪňŗĬŇĵĴŒĝƟĔńĬ
ŒĬĪŅĚőĭĶŅĦėħň 

 
ĳŅıĪňŗȮ78ȮĔŅĶĮĶńĭŒľƟĔĸĴĔĸŊĬŐĭĭŏĮƦĬĔĸŅĚ 
ĪňŗĴŅĳŅı8 Verlag, 2015: 330 

 

1,ȮĔŅĶŏĕňĵĬŏĽƟĬħŇŗĚȮľĶŊŀŏĪėĬŇėŐĨĶĨŏĨěŇőŀȮ&Tratteggio) őħĵĶŌĮĶƞŅĚŐĸŃĽňĕŀĚıŊŘĬĪňŗĪňŗ
ŏĽňĵľŅĵěŃĩŌĔĽĶƟŅĚĕŉŘĬŒľĴƞőħĵŒĝƟŏĽƟĬŐĬĺĨńŘĚȮŒĝƟĽňĪňŗŒĔĸƟŏėňĵĚĔńĭĽňŏħŇĴĴŅĺŅħŏĽƟĬĕĬŅĬŐĬĺĨńŘĚĽńŘĬȮŕȮ
ŒĔĸƟĔńĬȮŏıŊŗŀĸĺĚĨŅěĬœĴƞĽŅĴŅĶĩŐĵĔŐĵŃœħƟěŅĔĶŃĵŃĪňŗĽŅĵĨŅĴŀĚŏľŖĬȮŐĨƞŏĴŊŗŀĽńĚŏĔĨĶŃĵŃŒĔĸƟĔŖěŃ
ŏľŖĬėĺŅĴŐĨĔĨƞŅĚ 
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ĳŅıĪňŗȮ79ȮĔŅĶŏĕňĵĬŏĽƟĬħŇŗĚȮ 
ĪňŗĴŅĳŅı8ȮVerlag, 2015: 332 

 

2,ȮĔŅĶįĽŅĬěŋħĽňȮ&Pointillism) ėŊŀȮŏĪėĬŇėĔŅĶŏĕňĵĬěŇĨĶĔĶĶĴĪňŗŒĝƟěŋħĽňŏĸŖĔȮŕȮĨƞŅĚĽňĪňŗįĽŅĬ
ĔńĬĕŉŘĬĴŅŏĮƦĬĳŅıŏıŊŗŀĸĺĚĽŅĵĨŅȮĬŇĵĴŒĝƟĔńĭĭĶŇŏĺĦıŊŘĬĪňŗĔĺƟŅĚ 

 

 
ĳŅıĪňŗȮ80ȮĔŅĶŏĕňĵĬįĽŅĬěŋħĽňȮȮ 
ĪňŗĴŅĳŅı8ȮVerlag, 0./38Ȯ110 

 

3,ȮĔŅĶĮĶńĭőĪĬĽňȮ(Tonal adjustment) ŒĝƟĔńĭıŊŘĬĪňŗĪňŗŏĽňĵľŅĵŏĸŖĔĬƟŀĵȮĮĶńĭőĪĬĽňĕŀĚĳŅı
őħĵŒĝƟĽňĬŘņĪňŗőĮĶƞĚŐĽĚĪņŒľƟıŊŘĬĪňŗĪňŗŏĽňĵľŅĵĴňĽňŏĕƟĴĕŉŘĬŏĸŖĔĬƟŀĵȮ 

 

 
ĳŅıĪňŗȮ6/ȮĔŅĶĮĶńĭőĪĬĽňȮȮ 
ĪňŗĴŅĳŅı8ȮVerlag, 2015: 336 
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6. ĔŅĶŒĝƟĽňŐĭĭĬŅĴīĶĶĴȮAstrazione Cromatica (Chromatic Abstraction) ŏĮƦĬĺŇīňĪňŗ
ıńĥĬŅĴŅěŅĔĔŅĶŏĕňĵĬŏĽƟĬħŇŗĚȮľĶŊŀŏĪėĬŇėŐĨĶĨŏĨěŇőŀȮĴŅŒĝƟĽňıŊŘĬŒĬıŊŘĬĪňŗĔĺƟŅĚȮŏıŊŗŀĽĶƟŅĚőėĶĚĽĶƟŅĚ
ŀĵƞŅĚĬŅĴīĶĶĴĕŉŘĬĴŅĝƞĺĵĸĺĚĽŅĵĨŅĪņŏĴŊŗŀŏĔŇħĭĶŇŏĺĦĪňŗŏĽňĵľŅĵĪňŗœĴƞĽŅĴŅĶĩĽĶƟŅĚĕŉŘĬŒľĴƞœħƟȮŏĬŊŗŀĚěŅĔ
ĴňĕĬŅħŒľĠƞŐĸŃĕŅħĕƟŀĴŌĸŀƟŅĚŀŇĚĪňŗŏĝŊŗŀĩŊŀ 

 
ĳŅıĪňŗȮ60ȮĔŅĶŒĝƟĽňŀĵƞŅĚĬŅĴīĶĶĴȮ 
ĪňŗĴŅĳŅı8ȮVerlag, 2015: 340 

5,ȮĔŅĶŏĸŊŀĔŒĝƟĽňȮSelezione Cromatica (Chromatic Selection) ŏĮƦĬĺŇīňĪňŗıńĥĬŅĴŅěŅĔ
ĔŅĶŏĕňĵĬŏĽƟĬħŇŗĚȮľĶŊŀŏĪėĬŇėŐĨĶĨŏĨěŇőŀȮĴŅŏĮƦĬŏĽƟĬĪňŗĽŀħėĸƟŀĚœĮĨŅĴĪŇĻĪŅĚŐĸŃĶŌĮĪĶĚĕŀĚĚŅĬ
ŏħŇĴȮĺŇīňĔŅĶĬňŘĝƞĺĵĸĺĚĽŅĵĨŅŒľƟŏľŖĬĶŌĮĪĶĚŐĸŃŐĽĚŏĚŅĔĸĴĔĸŊĬœĮĔńĭĚŅĬŏħŇĴ 

 
ĳŅıĪňŗȮ83ȮĔŅĶŏĸŊŀĔŒĝƟĽňȮ 
ĪňŗĴŅĳŅı8ȮVerlag, 2015: 340 

 
ěŃŏľŖĬœħƟĺƞŅĶŌĮŐĭĭĕŀĚĔŅĶŐĨƟĴĽňĪňŗŏĶŇŗĴŒĝƟŒĬĚŅĬěŇĨĶĔĶĶĴĴŅĔƞŀĬȮŏĴŊŗŀĬņĴŅŒĝƟĽņľĶńĭŏıŊŗŀ

ĨĔŐĨƞĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěŃĕŉŘĬŀĵŌƞĔńĭĶŃħńĭĕŀĚĔŅĶıĶŅĚĨŅĪňŗĨƟŀĚĔŅĶĨĔŐĨƞĚȮŐĸŃĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶ
ŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĞŉŗĚĶŌĮŐĭĭĔŅĶĨĔŐĨƞĚĪňŗıĭŒĬĚŅĬŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňħńĚĬňŘ 

/,ȮœĴƞŒĝƟĽňĨĔŐĨƞĚŏĸĵȮıĭœħƟĴŅĔŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗœħƟěŅĔŐľĸƞĚőĭĶŅĦėħňȮŐĸŃěńħŐĽħĚŒĬ
ıŇıŇīĳńĦĤƢȮĪňŗœĴƞĴňĕƟŀĴŌĸŏıňĵĚıŀŒĬĔŅĶŐĨƟĴĽňŏıŊŗŀĨĔŐĨƞĚ 
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ĳŅıĪňŗȮ62ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗěńħŐĽħĚŒĬıŇıŇīĳńĦĤƢĮĶŃĺńĨŇĻŅĽĨĶƢőŀĞŅĔƟŅ  

 

0,ȮĮĶńĭĽňĭĶŇŏĺĦĪňŗŏĽňĵľŅĵŒľƟħŌŏĮƦĬŏĬŊŘŀŏħňĵĺĔńĬĔńĭĭĶŇŏĺĦŀŊŗĬȮŕȮőħĵœĴƞĨĔŐĨƞĚŏıŇŗĴ ŐĨƞĵńĚėĚĴň
ėĺŅĴŐĨĔĨƞŅĚĕŀĚĽňĭĬĺńĽħŋĪňŗŏıŇŗĴŏĕƟŅœĮĔńĭĽňĕŀĚĺńĽħŋŏħŇĴȮıĭœħƟĴŅĔŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗœħƟěŅĔŐľĸƞĚ
őĭĶŅĦėħňȮőħĵŏĜıŅŃŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀħŇĬīĶĶĴħŅȮľĶŊŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĵŋėĔƞŀĬĮĶŃĺńĨŇĻŅĽĨĶƢĪňŗœĴƞ
ĴňĔŅĶĨĔŐĨƞĚĸĺħĸŅĵ 

 
ĳŅıĪňŗȮ63ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗěńħŐĽħĚŒĬıŇıŇīĳńĦĤƢĮĶŃĺńĨŇĻŅĽĨĶƢőŀĞŅĔƟŅ  

 
1,ȮĨĔŐĨƞĚħƟĺĵĽňŒľƟĽŅĴŅĶĩĽńĚŏĔĨŏľŖĬœħƟĩƟŅħŌŒĔĸƟŕȮőħĵŒĝƟŏĪėĬŇėĔŅĶŐĨƟĴĽňŏĮƦĬěŋħȮŕȮŏĝƞĬȮ

Pointillism ŏĮƦĬĺŇīňĔŅĶĪňŗĶńĭŀŇĪīŇıĸĴŅěŅĔĚŅĬĳŅıŏĕňĵĬőħĵĨĶĚȮĬŇĵĴŒĬŀŇĨŅĸňŐĸŃİĶńŗĚŏĻĽȮ&Bouyer, 
0./48Ȯ56' 
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ĳŅıĪňŗȮ86ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŒĝƟŏĪėĬŇėŐĨƟĴěŋħĨĔŐĨƞĚŒĬĔŅĶŀĬŋĶńĔļƢ  

ĪňŗĴŅĳŅı8ȮBouyer, 0./48Ȯfig 3 
 

2,ȮĨĔŐĨƞĚħƟĺĵĔŅĶŏĕňĵĬĽňőħĵĔŅĶĪņĞŘņŒĬĸńĔļĦŃĶŌĮŐĭĭĪňŗĔĸĴĔĸŊĬȮŒĝƟĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗ
ĴňĶŌĮŐĭĭĪňŗĞŘņŐĸŃĽĴŗņŏĽĴŀȮĽŅĴŅĶĩėŅħŏħŅœħƟŐĸŃĴňėĺŅĴĔĸĴĔĸŊĬŏĕƟŅĔńĭĸĺħĸŅĵŐĸŃĺńĽħŋŏħŇĴœħƟȮ
œĴƞĽŅĴŅĶĩŒĝƟĔńĭĸĺħĸŅĵľĶŊŀĶŌĮŐĭĭŏĜıŅŃȮľĶŊŀĸĺħĸŅĵĪňŗœĴƞĽĴĴŅĨĶœħƟ 
 

 
ĳŅıĪňŗȮ65ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŒĝƟĔŅĶĪņĞŘņŒĬĸńĔļĦŃĶŌĮŐĭĭĪňŗĔĸĴĔĸŊĬȮ 

ĪňŗĴŅĳŅı8ȮBouyer, 0./48Ȯfig 4 
 

3,ȮĨĔŐĨƞĚħƟĺĵĔŅĶıĶŅĚĨŅŀĵƞŅĚŐĬĭŏĬňĵĬěĬœĴƞĽŅĴŅĶĩĽńĚŏĔĨœħƟĺƞŅĴňĔŅĶĨĔŐĨƞĚĝŇŘĬĚŅĬȮ
ĺŇīňĔŅĶĬňŘĬŇĵĴŒĝƟĔńĭĭĶŇŏĺĦıŊŘĬĪňŗŏĸŖĔȮŕȮȮĴňĶŌĮŐĭĭĸĺħĸŅĵĪňŗĞŘņŐĸŃĽĴŗņŏĽĴŀȮĸĺħĸŅĵĪňŗĽĴĴŅĨĶȮľĶŊŀĴň
ĨńĺŀĵƞŅĚĝŇŘĬĚŅĬŏĮƦĬĨƟĬŐĭĭȮĴňľĸńĔģŅĬĳŅıĩƞŅĵĸĺħĸŅĵĔƞŀĬĪňŗŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěŃŏĽňĵľŅĵŐĸŃĪņĔŅĶ
ŀĬŋĶńĔļƢȮıĭœħƟĴŅĔőħĵŏĜıŅŃŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏĮƦĬĺńĨĩŋĽŃĽĴĕŀĚŏŀĔĝĬ ľĶŊŀĺńĨĩŋěńħŐĽħĚĝŇŘĬĪňŗĴň
ėĺŅĴĽņėńĠȮ 
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ĳŅıĪňŗȮ88ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĔƞŀĬŐĸŃľĸńĚĔŅĶĨĔŐĨƞĚħƟĺĵĔŅĶıĶŅĚĨŅŀĵƞŅĚŐĬĭŏĬňĵĬȮ 

ĪňŗĴŅĳŅı8ȮElston, 19908Ȯfig 13-14 
 

 
ĳŅıĪňŗȮ67ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĔƞŀĬŐĸŃľĸńĚĔŅĶĨĔŐĨƞĚ 

ĪňŗĴŅĳŅı8ȮWest Dean College of Arts and ConservationȮAccessed January /., 0.0.. 
Available from https://www.westdean.org.uk/study/school-of-

conservation/blog/ceramics-and-glass/treatment-on-a-chinese-export-porcelain-
soldier-vase-and-lid-part-ii 
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ĔŅĶŐĨƞĚŏĨŇĴĽňľĶŊŀĸĺħĸŅĵŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬĚŅĬŀĬŋĶńĔļƢĴňľĸŅĵĶŌĮŐĭĭȮŐĸŃĔŅĶŏĸŊŀĔŒĝƟ
ĚŅĬĺŇīňŏľĸƞŅĬňŘȮĔŖĕŉŘĬŀĵŌƞĔńĭĺńĨĩŋĮĶŃĽĚėƢĕŀĚĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĝŇŘĬĬńŘĬȮœĴƞĺƞŅěŃŏĮƦĬŏıŊŗŀ
ĮĶŃőĵĝĬƢĪŅĚĽŋĬĪĶňĵŃȮĔŅĶĨĔŐĨƞĚŏıŊŗŀėĺŅĴĽĴĭŌĶĦƢĽĺĵĚŅĴĶŃľĺƞŅĚĔŅĶěńħŐĽħĚȮŏıŊŗŀŒľƟįŌƟŏĕƟŅĝĴœħƟĴň
ėĺŅĴŏĕƟŅŒěŒĬĶŌĮŐĭĭħńŘĚŏħŇĴȮľĶŊŀŏıŊŗŀĔŅĶĻŉĔļŅŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏĮƦĬőĭĶŅĦĺńĨĩŋŒĬĽĳŅıĪňŗĴňėĺŅĴ
ĽĴĭŌĶĦƢĽŅĴŅĶĩŒľƟĶŅĵĸŃŏŀňĵħœħƟŀĵƞŅĚėĶĭĩƟĺĬȮĪńŘĚĶŌĮĶƞŅĚȮĕĬŅħŐĸŃĸĺħĸŅĵȮħńĚĬńŘĬĔŅĶĨĔŐĨƞĚ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒľƟĴňĽĳŅıŒĔĸƟŏėňĵĚĔńĭĕŀĚĨƟĬŐĭĭĩŊŀŏĮƦĬŏĶŊŗŀĚĪňŗĽņėńĠŏıŊŗŀĮĶŃőĵĝĬƢŒĬĻŉĔļŅĨƞŀœĮ 

įŌƟĻŉĔļŅœħƟŏĮĶňĵĭŏĪňĵĭŏĪėĬŇėĔŅĶĨĔŐĨƞĚŏľĸƞŅĬňŘȮŏıŊŗŀįŌƟĪňŗěŃĪņĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬ
ĕńŘĬĨŀĬŐĨƞĚŏĨŇĴĽňľĶŊŀĸĺħĸŅĵœħƟıŇěŅĶĦŅ 

 

ĨŅĶŅĚĪňŗȮ3 ŏĮĶňĵĭŏĪňĵĭŏĪėĬŇėĔŅĶŐĨƞĚŏĨŇĴĽňľĶŊŀĸĺħĸŅĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ 

ŏĪėĬŇė ĕƟŀħň ĕƟŀħƟŀĵ 

ŏĨŇĴĺńĽħŋĪħŐĪĬȮœĴƞĸĚĽň ĪņĚŅĬĚƞŅĵȮĶĺħŏĶŖĺ  
ĴňĔŅĶŐĪĶĔŐĞĚĺńĨĩŋĬƟŀĵĪňŗĽŋħ 

œĴƞĔĸĴĔĸŊĬȮœĴƞĽĺĵĚŅĴȮ 
ĕŅħėĺŅĴŏĕƟŅŒěĶŌĮŐĭĭħńŘĚŏħŇĴ 

ĨĔŐĨƞĚĽňıŊŘĬŏĸňĵĬŐĭĭĕŀĚŏħŇĴ ĪņĚŅĬĚƞŅĵȮĶĺħŏĶŖĺȮ 
ħŌĔĸĴĔĸŊĬ 
ĴňĔŅĶŐĪĶĔŐĞĚĺńĨĩŋŏĸŖĔĬƟŀĵ 

œĴƞĴňĶŅĵĸŃŏŀňĵħ œĴƞĽĺĵĚŅĴ 
ĕŅħėĺŅĴŏĕƟŅŒěĶŌĮŐĭĭħńŘĚŏħŇĴ 

ĨĔŐĨƞĚħƟĺĵĽňŒľƟĽŅĴŅĶĩ
ĽńĚŏĔĨŏľŖĬœħƟĩƟŅħŌĶŃĵŃŒĔĸƟ 

ħŌĔĸĴĔĸŊĬ ĪņĚŅĬĚƞŅĵȮ
ĶĺħŏĶŖĺ ĴňĔŅĶŐĪĶĔŐĞĚĺńĨĩŋ
ĮŅĬĔĸŅĚ 

ŒĝƟŏĺĸŅȮĕŅħĶŅĵĸŃŏŀňĵħ  
ŒĝƟœĴƞœħƟĔńĭĔŅĶĨĔŐĨƞĚĭŅĚ
ĮĶŃŏĳĪ 

ĔŅĶŏĕňĵĬĽňőħĵĔŅĶĪņĞŘņŒĬ
ĸńĔļĦŃĶŌĮŐĭĭĪňŗĔĸĴĔĸŊĬȮ 

ħŌĔĸĴĔĸŊĬȮ 
ŐĨƞĕŅħĶŅĵĸŃŏŀňĵħ 
ĴňĔŅĶŐĪĶĔŐĞĚĺńĨĩŋĽŌĚ 

ŒĝƟĪńĔļŃĪŅĚĻŇĸĮŃȮŒĝƟœħƟŏĜıŅŃ
ĝŇŘĬĪňŗĴňĸŅĵŏĮƦĬĶŌĮŐĭĭŐĬƞĬŀĬ 

ĨĔŐĨƞĚĽňıŊŘĬŐĸŃŏĕňĵĬĸŅĵŐĭĭ
ĕŀĚŏħŇĴȮ 

ĔĸĴĔĸŊĬȮĴňĶŅĵĸŃŏŀňĵħ
ėĶĭĩƟĺĬȮŐĨƞĴňĔŅĶŐĪĶĔŐĞĚ
ĺńĨĩŋĽŌĚĴŅĔĪňŗĽŋħ 

ŒĝƟŏĺĸŅŐĸŃĪńĔļŃĪŅĚĻŇĸĮŃȮ 
ĨƟŀĚĴňľĸńĔģŅĬŀƟŅĚŀŇĚŒĬĔŅĶ
ŏĕňĵĬĸŅĵ 

 
ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚĪňŗĨĔŐĨƞĚıŇĴıƢĸŅĵħƟĺĵĔĶŃħŅļĸŀĔĸŅĵȮľĶŊŀȮŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵȮŏĮƦĬ

ĔĸŋƞĴĪňŗĴňėĺŅĴĵŅĔŒĬĔŅĶŐĨƞĚŏĨŇĴĸĺħĸŅĵĴŅĔĪňŗĽŋħȮŏĬŊŗŀĚěŅĔĸĺħĸŅĵĪňŗįĸŇĨĴňŏŀĔĸńĔļĦƢěŅĔĺŇīňĪňŗŒĝƟ
ŐĴƞıŇĴıƢŐĔŃőĸľŃŐĸƟĺıŇĴıƢĸŅĵĸĚĭĬĔĶŃħŅļĸŀĔĸŅĵȮĔŅĶŒĝƟİƖŐĮĶĚıŌƞĔńĬľĶŊŀŐŀĶƢĭĶńĝœĴƞĽŅĴŅĶĩĪņ
ŒľƟŒĔĸƟŏėňĵĚĔńĭĸŅĵŏħŇĴœħƟȮ 
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3,ȮĺńĽħŋŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
ĺńĽħŋŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňľĸŅĵĝĬŇħȮĴňėŋĦĽĴĭńĨŇŐĸŃĴňĺńĨĩŋĮĶŃĽĚėƢĪňŗŐĨĔĨƞŅĚĔńĬȮ

ĔŅĶĪņėĺŅĴŏĕƟŅŒěėŋĦĽĴĭńĨŇĪŅĚĔŅĵĳŅıŐĸŃĪŅĚŏėĴňĕŀĚĺńĽħŋŐĨƞĸŃĝĬŇħȮĝƞĺĵŒľƟĬńĔŀĬŋĶńĔļƢŏĕƟŅŒěĺƞŅ
ĺńĽħŋŐĨƞĸŃĝĬŇħĴňįĸĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŀĵƞŅĚœĶȮŐĸŃĽŅĴŅĶĩŏĸŊŀĔŒĝƟœħƟĨŅĴėĺŅĴŏľĴŅŃĽĴ  

įŌƟĻŉĔļŅėƟĬėĺƟŅĕƟŀĴŌĸěŅĔľĬńĚĽŊŀȮPorcelain Repair and Restoration 0nd Edition ŏĕňĵĬ
őħĵȮœĬŏěĸȮĺŇĸŏĸňŗĵĴȮ&Nigel Williams) ĬńĔŀĬŋĶńĔļƢŐĸŃįŌƟŏĝňŗĵĺĝŅĠħƟŅĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŐĸŃŏėĶŊŗŀĚ
ŐĔƟĺĕŀĚıŇıŇīĳńĦĤƢĭĶŇĨŇĝĴŇĺŏĞňĵĴȮĮĶŃŏĪĻŀńĚĔķļȮŐĸŃľĬńĚĽŊŀȮConservation and Restoration of 
Ceramics őħĵĞŌĞŅĬȮĭŅĵĽƢȮŐĸŃȮĺŇėĨŀŏĶňĵȮőŀƠėŏĸƞĵƢȮĬńĔŀĬŋĶńĔļƢĕŀĚıŇıŇīĳńĦĤƢĺŇĔĨŀŏĶňĵŐŀĬħƢ
ŀńĸŏĭŇĶƢĨŒĬĸŀĬħŀĬ ŐĸŃĕƟŀĴŌĸěŅĔȮConservation and Art Materials Encyclopedia Online 
(CAMEO) ŏĮƦĬģŅĬĕƟŀĴŌĸŀŇŏĸŖĔĪĶŀĬŇĔĽƢĪňŗĶĺĭĶĺĴŐĸŃŏįĵŐıĶƞĕƟŀĴŌĸĪŅĚŏĪėĬŇėŏĔňŗĵĺĔńĭėņĻńıĪƢȮĺńĽħŋȮ
ŐĸŃŏĪėĬŇėĪňŗŒĝƟŒĬĚŅĬŀĬŋĶńĔļƢ  

3,/ȮĺńĽħŋľĶŊŀĽŅĶĵŉħĨŇħȮ&Adhesive) ľĶŊŀȮĔŅĺȮŏĮƦĬĽŇŗĚĽņėńĠŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ
ĪńŘĚŒĬĔŅĶŀĬŋĶńĔļƢŏĝŇĚĮƚŀĚĔńĬŐĸŃŀĬŋĶńĔļƢŏĝŇĚĽĚĺĬĶńĔļŅȮħńĚĬńŘĬĬńĔŀĬŋĶńĔļƢěņŏĮƦĬĨƟŀĚŏĸŊŀĔŒĝƟĔŅĺŒľƟ
ŏľĴŅŃĽĴĔńĭĝŇŘĬĚŅĬȮĨƟŀĚŏĕƟŅŒěőėĶĚĽĶƟŅĚŐĸŃĽŅĴŅĶĩĮĶŃŏĴŇĬȮŐĸŃĪħĽŀĭŒľƟŐĬƞŒěĺƞŅěŃœĴƞŏĔŇħĮƤĠľŅ
ĶŃľĺƞŅĚĮĢŇĭńĨŇĚŅĬŐĸŃĮƤĠľŅŒĬŀĬŅėĨȮŐĸŃĽŇŗĚĽņėńĠėŊŀȮėĺĶŏĸŊŀĔŒĝƟĔŅĺĪňŗĽŅĴŅĶĩĬņŀŀĔœħƟŀĵƞŅĚ
ĽĴĭŌĶĦƢȮőħĵŒĝƟĨńĺĪņĸŃĸŅĵľĶŊŀŏĪėĬŇėĪňŗŏľĴŅŃĽĴȮĞŉŗĚĽŅĴŅĶĩĽĶŋĮĮƤěěńĵĪňŗĨƟŀĚıŇěŅĶĦŅŏĴŊŗŀĨƟŀĚŒĝƟ
ĺńĽħŋĵŉħĨŇħŒĬĔĶŃĭĺĬĔŅĶŀĬŋĶńĔļƢœħƟħńĚĨŅĶŅĚ 
 
ĨŅĶŅĚĪňŗȮ4 ĮƤěěńĵĪňŗĨƟŀĚıŇěŅĶĦŅŏĴŊŗŀĨƟŀĚŒĝƟĺńĽħŋĵŉħĨŇħŒĬĚŅĬŀĬŋĶńĔļƢ 

ĪňŗĴŅ:ȮConservation Unit Museums and Galleries Commission, 0./1: fig 1.3 
ĔŅĶŏĨĶňĵĴĔŅĶ 

ĺńĽħŋĵŉħĨŇħȮľĶŊŀȮĔŅĺȮ&Adhesive' ıŊŘĬįŇĺȮ&Surface' 

¶ ėĺŅĴľĬŊħȮ&Viscosity' ŏľĴŅŃĽĴ 

¶ ĽŅĴŅĶĩĔĶŃěŅĵœħƟĪńŗĺŐĨƞœĴƞœľĸĵƟŀĵ 

¶ ŐĶĚĨŉĚįŇĺȮ&surface tension) ŏľĴŅŃĽĴ 

¶ ĽŅĴŅĶĩėĶŀĭėĸŋĴıŊŘĬĪňŗĪňŗĨƟŀĚĔŅĶ 

¶ ĽŃŀŅħȮœĴƞĴňİŋƙĬȮœĕĴńĬ 

¶ ŐĭĬŏĶňĵĭȮľĶŊŀȮĕĶŋĕĶŃ 

 
ĶŃľĺƞŅĚĕńŘĬĨŀĬĔŅĶĨŇħ 

ĶŃĵŃŏĺĸŅĔŅĺĔƞŀĨńĺȮ&Setting time' ĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃľĺƞŅĚĔŅĺĔƞŀĨńĺ 

¶ ŐľƟĚĝƟŅȮĽŅĴŅĶĩĮĶńĭŐĨƞĚœħƟ ¶ ĔŅĺľħĨńĺľĶŊŀœĴƞȮ&Shrink) 
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ĶŃľĺƞŅĚĕńŘĬĨŀĬĔŅĶĨŇħ 

ĶŃĵŃŏĺĸŅĔŅĺĔƞŀĨńĺȮ&Setting time' ĔŅĶŏĮĸňŗĵĬŐĮĸĚĶŃľĺƞŅĚĔŅĺĔƞŀĨńĺ 

¶ ŐľƟĚœĺȮĮƚŀĚĔńĬėĺŅĴėĸŅħŏėĸŊŗŀĬ ¶ ĔŅĺĪņĮĢŇĔŇĶŇĵŅĔńĭĺńĽħŋŀĵƞŅĚœĶ 

¶ ĴňĮĢŇĔŇĶŇĵŅėĺŅĴĶƟŀĬŏĔŇħĕŉŘĬľĶŊŀœĴƞ 

¶ ĔŅĺŏĮĸňŗĵĬėŋĦĽĴĭńĨŇĕŀĚĺńĽħŋľĶŊŀœĴƞ 

 
ěŋħŏĝŊŗŀĴĨƞŀ 

ėĺŅĴŐĕŖĚŐĶĚ ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĵƟŀĬĔĸńĭ ĸńĔļĦŃĪňŗĮĶŅĔĢ 

¶ ŐĕŖĚŐĶĚŏĔŇĬœĮ ĪņŒľƟ
ĺńĽħŋŐĨĔľńĔœĮĔƞŀĬěŋħ
ĪňŗĨŇħĔŅĺ 

¶ œĴƞŐĕŖĚŐĶĚȮĪņŒľƟĺńĽħŋ
ľĸŋħŀŀĔěŅĔĔńĬ 

¶ ĽŅĴŅĶĩĬņěŋħĪňŗĨŇħ
ĔŅĺŀŀĔœħƟőħĵœĴƞĪņ
ėĺŅĴŏĽňĵľŅĵĔńĭĺńĽħŋ
œħƟľĶŊŀœĴƞ 

¶ ěŋħĪňŗĨŇħĔŅĺĴŀĚŏľŖĬœħƟ
ľĶŊŀœĴƞ 

¶ ěŃĴňĸńĔļĦŃĪňŗĮĶŅĔĢ
ŀĵƞŅĚœĶ 

 

įĸĔĶŃĪĭŒĬĶŃĵŃĵŅĺ 

¶ ĔŅĺěŃľħĨńĺľĶŊŀœĴƞ 

¶ ĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĔŅĺĴňįĸĔńĭĺńĽħŋľĶŊŀœĴƞ 
ėĺŅĴŐĕŖĚŐĶĚ ėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĵƟŀĬĔĸńĭ ĸńĔļĦŃĪňŗĮĶŅĔĢ 

¶ ĔŅĺěŃĽŌĠŏĽňĵėĺŅĴ
ŐĕŖĚŐĶĚľĶŊŀœĴƞ 

¶ ĔŅĺěŃœĴƞĽŅĴŅĶĩĪņ
ĸŃĸŅĵœħƟľĶŊŀœĴƞ 

¶ ěŃĴňĔŅĶŏĮĸňŗĵĬŐĮĸĚĽň
ĔŅĺŒĬŀĬŅėĨľĶŊŀœĴƞ 

 

ĔŅĺĪňŗĬŇĵĴŒĝƟŒĬĚŅĬŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬĮƤěěŋĭńĬȮœħƟŐĔƞ 
1,ȮŏĞĸĸŌőĸĽœĬŏĨĶĨȮ&Cellulose Nitrate) ŏĮƦĬőĲĸňœĬŏĨĶĨŏŀĽŏĨŀĶƢȮ(Polynitrate ester) 

ĕŀĚȮıŀĸŇŐĞŖĔėŅœĶħƢ (Polysaccharide) &Selwitz, /766'ȮĴňĽŌĨĶĪŅĚŏėĴňħńĚĬňŘ 

 
ĳŅıĪňŗȮ7.ȮĽŌĨĶĪŅĚŏėĴňŏĞĸĸŌőĸĽœĬŏĨĶĨȮ 
ĪňŗĴŅĳŅı8ȮSelwitz, 1988: fig 1 
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HMG ŏĮƦĬĝŊŗŀĪŅĚĔŅĶėƟŅĕŀĚįĸŇĨĳńĦĤƢĔŅĺŏĞĸĸŌőĸĽœĬŏĨĶĨȮHMG ĮĶŃĔŀĭħƟĺĵĨńĺĪņ
ĸŃĸŅĵŏŀĴŇĸȮŀŃĞŇŏĨĨ (Amyl acetate 5.#'ȮŏĞĸĸŌőĸĽœĬŏĨĶĨȮ&Cellulose nitrate 03#'ȮĽŅĶ
ıĸŅĽĨŇĔœĞŏĞŀĶƢȮœħĭŇĺĪŇĸȮĲĪŅŏĸĨȮ&Dibutyl phthalate ~ 3#'ȮŐĸŃȮĲƖĬŀĸŇĔȮŏĶĞŇĬȮ&Phenolic 
resin'ȮŏĸŖĔĬƟŀĵȮ 

ĔŅĺĝĬŇħĬňŘĩŌĔŀŀĔŐĭĭĴŅĽņľĶńĭĔŅĶĞƞŀĴŐĞĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮœĴƟȮőĸľŃȮĚŅĝƟŅĚȮŐĔƟĺȮľĶŊŀ
ĺńĽħŋĪňŗĴňĶŌıĶŋĬŀŊŗĬȮŕȮĵĔŏĺƟĬĵŅĚȮŏĞĸĸŌőĸĽœĬŏĨĶĨĴňŀŋĦľĳŌĴŇĕŀĚĔŅĶŏĮĸňŗĵĬĽĳŅıěŅĔĕŀĚŐĕŖĚŏĮƦĬ
ĽĳŅıĵŅĚȮ&Glass transition temperature'ȮĮĶŃĴŅĦȮ56ȮŀĚĻŅŏĞĸŏĞňĵĽȮĴňĶŃĵŃŏĺĸŅĔƞŀĨńĺ
ıŀĮĶŃĴŅĦĪņŒľƟĽŅĴŅĶĩĮĶńĭľĶŊŀĕĵńĭĝŇŘĬĽƞĺĬœħƟȮŐĸŃĔŅĺĽƞĺĬŏĔŇĬĽŅĴŅĶĩŏŀŅŀŀĔœħƟħƟĺĵŀŃĞŇőĨĬȮ
&Acetone'ȮĔŅĺŏĴŊŗŀŐľƟĚĴňėĺŅĴŒĽĪņŒľƟĴŀĚœĴƞŏľŖĬĶƞŀĚĶŀĵĔŅĶĞƞŀĴŐĞĴȮ 

ŏĞĸĸŌőĸĽœĬŏĨĶĨĸŃĸŅĵœħƟŒĬėňőĨĬȮ&Ketones'ȮŏŀĽŏĪŀĶƢȮ&Esters'ȮŐĸŃŀňŏīŀĶƢŐŀĸĔŀŁŀĸƢȮ
&Ether alcohol'ȮœĴƞĸŃĸŅĵŒĬĬŘņȮŏŀĪŅĬŀĸȮ&Ethanol'ȮŐĸŃœŁőħĶėŅĶƢĭŀĬȮ&Hydrocarbons' 

 
ĳŅıĪňŗȮ7/ȮĔŅĺŏĞĸĸŌőĸĽœĬŏĨĶĨ 

ĪňŗĴŅĳŅı8Ȯhttps://museumservicescorporation.com.ȮAccessed January /., 0.0.. 
Available from https://museumservicescorporation.com/products/hmg-adhesive 

 

2. ıŅĶŅĸŀĵħƢĭň-72 (Paraloid B-72 ľĶŊŀŏĶňĵĔŀňĔĝŊŗŀľĬŉŗĚĺƞŅȮAcryloid) ŏĮƦĬőėıŀĸŇŏĴŀĶƢ
ĕŀĚŏŀĪŇĸŏĴĪŅėĶŇŏĸĨȮ&Ethyl methacrylate' ŐĸŃŏĴĪŇĸŀŃėĶŇŏĸĨȮ&Methyl acrylate' ıŅĶŅĸŀĵħƢ
ĭň-72 ĴňĝŊŗŀĪŅĚŏėĴňĺƞŅȮethyl methacrylate copolymer ĴňȮĽŌĨĶĪŅĚŏėĴňĺƞŅ 

 
ĳŅıĪňŗȮ70ȮȮĽŌĨĶĪŅĚŏėĴňŏĞĸĸŌőĸĽœĬŏĨĶĨȮ 
ĪňŗĴŅĳŅı8ȮBaglioni, et al, 2014: fig 1 
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ıŅĶŅĸŀĵħƢĭň-72 ŏĮƦĬĔŅĺŏĶĞŇŗĬŏŀĬĔĮĶŃĽĚėƢĽņľĶńĭĚŅĬĪńŗĺœĮȮĴňŀŋĦľĳŌĴŇĕŀĚĔŅĶŏĮĸňŗĵĬ
ĽĳŅıěŅĔĕŀĚŐĕŖĚĔĸŅĵŏĮƦĬĽĳŅıĵŅĚȮ&Tg) ĮĶŃĴŅĦȮ40ȮŀĚĻŅŏĞĸŏĞňĵĽȮĽŅĴŅĶĩŒĝƟœħƟĪńŘĚŐĭĭŒĽľĶŊŀ
įĽĴĽňȮőħĵĴňĺŇīňĔŅĶŒĝƟĚŅĬĪňŗľĸŅĔľĸŅĵŐĸŃĽŅĴŅĶĩĪņŒľƟŐľƟĚľĶŊŀŀĭœħƟȮıŅĶŅĸŀĵħƢĭň-72 Īņ
ĮĢŇĔŇĶŇĵŅŏıňĵĚŏĸŖĔĬƟŀĵĔńĭįĚĽňĪňŗĴňėĺŅĴĸŃŏŀňĵħŀƞŀĬěŉĚœĴƞĪņŒľƟĽňŏıňŘĵĬŏĴŊŗŀįĽĴĔńĭįĚĽňȮŐĸŃĴňėĺŅĴ
ĪĬĪŅĬŐĸŃœĴƞŏĮƦĬĽňŏľĸŊŀĚȮ 

ĽŅĶĸŃĸŅĵıŅĶŅĸŀĵħƢĭň-72 ĪňŗĴňėĺŅĴŏĕƟĴĕƟĬĪňŗŏěŊŀěŅĚĴŅĔȮ&3#'ȮŒĝƟŏıŊŗŀŏĽĶŇĴėĺŅĴŐĕŖĚŐĶĚ
ĕŀĚıŊŘĬįŇĺĪňŗľĸŋħĸŀĔȮŐĸŃŒĝƟĽŅĶĸŃĸŅĵĪňŗĴňėĺŅĴŏĕƟĴĕƟĬĪňŗĽŌĚĔĺƞŅȮ&0.#'ȮŏıŊŗŀŏĮƦĬĽŅĶĵŉħľĶŊŀĔŅĺȮ
ıŅĶŅĸŀĵħƢĭň-72 ĵńĚĩŌĔŒĝƟŏĮƦĬĶŀĚıŊŘĬĽņľĶńĭĔŅĶŏĕňĵĬŏĸĕĪŃŏĭňĵĬȮĽŅĶŏėĸŊŀĭŏĚŅĽņľĶńĭĳŅıĺŅħȮ
ĽŅĶŏĨŇĴĝƞŀĚĺƞŅĚȮŐĸŃĨńĺŏĽĶŇĴėĺŅĴŐĕŖĚŐĶĚȮıŅĶŅĸŀĵħƢĭň-72 ĴňėĺŅĴĽŅĴŅĶĩĵƟŀĬĔĸńĭœħƟħƟĺĵĨńĺĪņ
ĸŃĸŅĵ ŏĝƞĬȮŀŃĞňőĨĬȮőĪĸŌŀňĬȮ&Toluene' ŐĸŃœĞĸňĬȮ&Xylene'Ȯ 

ıŅĶŅĸŀĵħƢĭň-72 ĬŇĵĴŒĝƟŏĮƦĬĽŅĶŏėĸŊŀĭįŇĺȮĪňŗŒĝƟŏĽĶŇĴĽĶƟŅĚėĺŅĴŐĕŖĚŐĶĚŐĸŃŒĝƟŏĮƦĬĔŅĶŒĬ
ĔŅĶĨƞŀĽƞĺĬĪňŗŐĨĔĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĴňėŋĦĽĴĭńĨŇŏĮƦĬħƞŅĚŀƞŀĬȮĴňėĺŅĴėĚĪĬĨƞŀŐĽĚœħƟħňȮĶńĭĬŘņľĬńĔ
œħƟħň 

 
ĳŅıĪňŗȮ71 ıŅĶŅĸŀĵħƢĭň-72 ŒĬĶŌĮĕŀĚįĸŉĔŐĪƞĚŒĽ  

ĪňŗĴŅĳŅı8Ȯhttps://museumservicescorporation.com/ȮAccessed January /., 0.0.. 
Available from https://museumservicescorporation.com/products/acryloid-paraloid-b-72 

 

3. ĔŅĺŀŇıŖŀĔĞňȮŏĶĞŇĬȮ&Epoxy resin) ŏĮƦĬĔŅĺĽńĚŏėĶŅŃľƢŒĬĔĸŋƞĴŏĪŀĶƢőĴŏĞĨĨŇĚȮĞŉŗĚĔŅĺĝĬŇħĬňŘ
ĮĶŃĔŀĭħƟĺĵȮ0ȮĽƞĺĬȮėŊŀȮĽƞĺĬĪňŗŏĶňĵĔĺƞŅȮŏĶĞŇĬ ĴňĽŅĶĔĸŋƞĴŀňıŀĔœĞħƢȮ&Epoxide group) ĞŉŗĚŒĬĺĚĔŅĶ
ŀŋĨĽŅľĔĶĶĴĪńŗĺœĮŒĝƟȮėŊŀȮœħœĔĸĞŇħŇĸȮŀňŏĪŀĶƢĕŀĚĭŇĽĲƖĬŀĸȮŏŀȮ&Diglycidyl ether of bisphenol A) 
ŐĸŃŀňĔĽƞĺĬėŊŀȮĨńĺŏĶƞĚŐĕŖĚȮ&Hardener) ĪńŗĺœĮŒĝƟȮŐŀĸŇŐĲĨŇĔȮŏŀĴňĬȮŐĸŃȮŏŀœĴħƢȮ&Aliphatic anime 
andȮAmide) ŏĮƦĬĨńĺŏĶƞĚŐĕŖĚĞŉŗĚŏĮƦĬĪņĮĢŇĔŇĶŇĵŅĔńĭŀňıŀĔœĞħƢŏĔŇħĮĢŇĔŇĶŇĵŅŏĝŊŗŀĴőĵĚŒĬőĴŏĸĔŋĸȮŐĸŃ
ŏĴŊŗŀŏĔŇħŐĸƟĺěŃœĴƞĸŃĸŅĵŒĬĽŅĶĸŃĸŅĵȮĔŅĺŀŇıŖŀĔĞňĴňĔŅĶŒĝƟĚŅĬĪňŗĚƞŅĵĶĺħŏĶŖĺȮĽŅĴŅĶĩĔńĬĬŘņœħƟŐĸŃ
ĪŅĽňľĶŊŀĕńħœħƟȮĔŅĺĴňĽŀĚĽƞĺĬĪňŗŏĴŊŗŀįĽĴĔńĬěŃĽĶƟŅĚıńĬīŃĪňŗŐĕŖĚŐĔĶƞĚĨŇħĪĬĬŅĬŏıŊŗŀŒĝƟŏĝŊŗŀĴĨƞŀĺńĽħŋ
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ľĸŅĵĝĬŇħŏĕƟŅħƟĺĵĔńĬȮŒĝƟĵŉħĨŇħŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŐĔƟĺȮőĸľŃȮœĴƟȮĺńĽħŋĔƞŀĽĶƟŅĚȮėŀĬĔĶňĨȮľĬńĚȮĔĶŃħŅļ
ŐĕŖĚȮįƟŅȮĵŅĚŐĸŃıĸŅĽĨŇĔĽƞĺĬŒľĠƞȮĔŅĶŒĝƟĚŅĬŏıŊŗŀĔŅĶĵŉħŏĔŅŃĪňŗħňĪňŗĽŋħėĺĶĨĶĺěĽŀĭŒľƟŐĬƞŒěĺƞŅıŊŘĬįŇĺ
ĽŃŀŅħŐĸŃĮĸŀħěŅĔİŋƙĬĸŃŀŀĚȮĔŅĶĔńħĔĶƞŀĬȮĽŇŗĚĽĔĮĶĔŐĸŃœĕĴńĬȮŒĬĶŃľĺƞŅĚĔŅĶĮĶŃĔŀĭŒĝƟŐĶĚĔħ
ŏĭŅŕȮĔńĭĶŀĵĨƞŀěĬĔĶŃĪńŗĚĔŅĺĔƞŀĨńĺĮĶŃĴŅĦȮ5ȮĬŅĪňȮĶŀĮĶŃĴŅĦȮ2ȮĝńŗĺőĴĚŏıŊŗŀŒľƟœħƟėĺŅĴŐĕŖĚŐĶĚ
ŏĨŖĴĪňŗȮ 

4. ĔŅĺœĞĵŅőĬŀŃėĶŇŏĸĨȮ&Cyanoacrylate'ȮľĶŊŀĺńĽħŋŏĪŀĶƢőĴıĸŅĽĨŇĔıŀĸňŏĴŀĶƢĔĸŋƞĴľĬŉŗĚ 
ĪňŗŒĝƟŏĮƦĬĽŅĶĵŉħĨŇħŐĭĭŐľƟĚŏĶŖĺȮőħĵĪńŗĺœĮœĴƞĴňĽňȮĴňėĺŅĴŐĕŖĚŐĶĚĽŌĚȮĴňŀĚėƢĮĶŃĔŀĭľĸńĔėŊŀȮŏŀĪŇĸȮ-0Ȯ 
œĞĵŅőĬŀŃėĶŇŏĸĪȮ&Ethyl-0-Cyanoacrylate'ȮŐĸŃĽŅĶĪņŒľƟėĚĽĳŅıȮĨńĺŏıŇŗĴŏĬŊŘŀȮŐĸŃĨńĺŏĶƞĚĮĢŇĔŇĶŇĵŅ 

 
ĳŅıĪňŗȮ72ȮĽŌĨĶĪŅĚŏėĴňĕŀĚœĞĵŅőĬŀŃėĶŇŏĸĨȮ 

ĪňŗĴŅĳŅı8Ȯhttps://th.wikipedia.org/wiki-œĞĵŅőĬŀŃėĶŇŏĸĨȮŏĕƟŅĩŉĚŏĴŊŗŀȮ10 ĴĔĶŅėĴȮ2563 
ŏĕƟŅĩŉĚœħƟěŅĔ https://th.wikipedia.org/wiki/œĞĵŅőĬŀŃėĶŇŏĸĨȮ 

 

œĞĵŅőĬŀŃėĶŇŏĸĨŏĮƦĬĔŅĺĪňŗŐľƟĚŏĶŖĺȮ&5ȮĺŇĬŅĪňȮ-Ȯ3ȮĬŅĪň'ȮŏĴŊŗŀĽńĴįńĽĔńĭĶńĚĽňŀńĸĨĶŅœĺőŀŏĸĨľĶŊŀ
ėĺŅĴĝŊŘĬȮŏĴŊŗŀŐĕŖĚĨńĺŐĸƟĺŏĔŇħıńĬīŃĪňŗŐĕŖĚŐĶĚĴŅĔĞŉŗĚœĴƞĸŃĸŅĵĬŘņœħƟıŀĽĴėĺĶȮĔŅĺœĞĵŅőĬŀŃėĶŇŏĸĨ
ĩŌĔŒĝƟĽņľĶńĭĨŇħĔĶŃěĔȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŐĸŃĺńĽħŋŐĕŖĚŀŊŗĬȮŕȮĔŅĺœĞĵŅőĬŀŃėĶŇŏĸĨĭŅĚĝĬŇħŀŅěĽŌĠŏĽňĵ
ėĺŅĴŐĕŖĚŐĶĚĕŀĚĔŅĺŏĴŊŗŀŏĺĸŅįƞŅĬœĮȮŐĽĚŀńĸĨĶŅœĺőŀŏĸĨěŃŏĶƞĚĔĶŃĭĺĬĔŅĶŏĽŊŗŀĴĽĳŅıĕŀĚĔŅĺȮ 

ŏĴŊŗŀĬńĔŀĬŋĶńĔļƢĨƟŀĚŒĝƟĽŅĶĵŉħľĶŊŀĔŅĺŒĬĔĶŃĭĺĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĽŇŗĚĪňŗěŃĨƟŀĚ
ėņĬŉĚĩŉĚėŊŀȮ 

1,ȮėĺŅĴŏľĴŅŃĽĴŐĸŃėĺŅĴŏĕƟŅĔńĬœħƟȮ&Compatibility'ȮĔŅĺěŃĨƟŀĚĴňėĺŅĴŏľĴŅŃĽĴŐĸŃŏĕƟŅ
ĔńĬœħƟĔńĭĺńĽħŋħńŘĚŏħŇĴȮőħĵĪńŗĺœĮĔŅĺĪňŗŐľƟĚěŅĔĨńĺĪņĸŃĸŅĵĶŃŏľĵœĮěŃŏľĴŅŃĽņľĶńĭıŊŘĬįŇĺĪňŗŏĮƦĬĶŌıĶŋĬȮ
ŏĝƞĬȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀħŇĬīĶĶĴħŅȮŒĬĕĦŃĪňŗĺńĽħŋĪňŗĴňĶŌıĶŋĬĬƟŀĵĔĺƞŅȮŏĝƞĬȮŏĬŊŘŀĔĶŃŏĭŊŘŀĚȮėĺĶŒĝƟĔŅĺ
ĮĶŃŏĳĪŀňıŖŀĔĞňŏĶĞŇĬȮĞŉŗĚěŃŐĕŖĚĨńĺőħĵĮĢŇĔŇĶŇĵŅŏėĴňěŃĴňėĺŅĴŏľĴŅŃĽĴĔĺƞŅȮŏĮƦĬĨƟĬȮŒĬĭŅĚĔĶĦň
ĔŅĺŀŇıŖŀĔĞňŏĶĞŇĬĪňŗĴňėĺŅĴľĬŊħĨŗņœĴƞėĺĶŒĝƟĭĬŏĬŊŘŀĔĶŃŏĭŊŘŀĚȮŏĬŊŗŀĚěŅĔĮĢŇĔŇĶŇĵŅĔŅĶĵŉħĨŇħĔńĭ 
ŏĬŊŘŀĔĶŃŏĭŊŘŀĚœĴƞħňĬńĔŐĸŃŀŅěěŃĪņŒľƟĕŀĭĝŇŘĬĽƞĺĬĪňŗĨŇħĔńĬŏľŖĬŏĮƦĬĶŀĵĝńħȮ 

2,ȮėĺŅĴĽŅĴŅĶĩŒĬĔŅĶĵƟŀĬĔĸńĭȮ&Reversibility'ȮĔŅĺĪňŗħňėĺĶĽŅĴŅĶĩĬņŀŀĔľĶŊŀĩŀĬĔŅĺœħƟ
őħĵœĴƞĪņėĺŅĴŏĽňĵľŅĵŒľƟĔńĭĨńĺĺńĨĩŋȮŏĝƞĬȮĔŅĺŏĞĸĸŌőĸĽœĬŏĨĶĨȮľĶŊŀȮıŅĶŅĶŀĵħƢȮĭň-72ȮĞŉŗĚŐľƟĚőħĵ
ĔŅĶĶŃŏľĵĕŀĚĨńĺĪņĸŃĸŅĵȮŐĸŃĔĶŃĭĺĬĔŅĶĬňŘĔŖĽŅĴŅĶĩĪņĵƟŀĬĔĸńĭœħƟőħĵŒĝƟĨńĺĪņĸŃĸŅĵŏħňĵĺĔńĬȮ
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ĞŉŗĚĮĔĨŇĔŖėŊŀȮŀŃĞŇőĨĬȮŒĬĕĦŃĪňŗĔŅĺŀŇıŖŀĔĞňŏĶĞŇĬěŃŐĕŖĚĨńĺœħƟőħĵĮĢŇĔŇĶŇĵŅŏėĴňŐĸŃĽƞĺĬĴŅĔěŃœĴƞ
ĽŅĴŅĶĩĵƟŀĬėŊĬœħƟȮŐĨƞĽŅĴŅĶĩĪņŒľƟŀƞŀĬĨńĺĸĚœħƟħƟĺĵĽŅĶĪňŗĪņŒľƟĔŅĺŀŇıŖŀĔĞňŏĶĞŇĬŐĨĔĨńĺȮ
&Disintegrator'ȮŏĝƞĬȮœħėĸŀőĶĴňŏĪĬȮ&Dichloromethane'ȮĺŇīňĔŅĶĪňŗěŃĬņĔŅĺŀŇıŖŀĔĞňŏĶĞŇĬŀŀĔőħĵ
ŀĵƞŅĚľĴħěħȮěņŏĮƦĬěŃĨƟŀĚŀŅĻńĵĺŇīňľĶŊŀŏėĶŊŗŀĚĴŊŀŏĝŇĚĔĸĝƞĺĵŀňĔėĶńŘĚľĬŉŗĚȮŏĝƞĬȮĕŌħȮľĶŊŀȮĕńħȮ 

3,ȮĸńĔļĦŃĪŅĚĔŅĵĳŅıȮ&Physical properties'ȮŏĝƞĬȮ 
1,ȮĽňȮ&Color'ȮĔŅĺĪňŗħňėĺĶĴňĸńĔļĦŃĕŅĺȮŒĽȮœĴƞĴňĽňȮŐĸŃěŃœĴƞŏĮĸňŗĵĬĽňŏĴŊŗŀŏĺĸŅįƞŅĬœĮȮ 
2,ȮėĺŅĴľĬŊħȮ&Viscosity'ȮĔŅĺĪňŗĴňėĺŅĴľĬŊħĽŌĚěŃœĴƞœľĸŏĵŇŘĴȮĞŉŗĚŏľĴŅŃĔńĭĔŅĶĨŇħ

ĺńĨĩŋȮőħĵŏŀŅĕŀĭĴŅĮĶŃĔĭĨŇħĔńĬȮŐĸŃŏľĴŅŃĔńĭĔŅĶĨŇħĝŇŘĬĽƞĺĬĪňŗĴňĶŌıĶŋĬȮĕĦŃĪňŗĔŅĺĪňŗĴň
ėĺŅĴľĬŊħĨŗņľĶŊŀŏěŊŀěŅĚěŃœľĸŀĵƞŅĚŀŇĽĶŃȮĞŉŗĚĔŅĺěŃĴňėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŐĪĶĔĞŉĴĝƞŀĚĺƞŅĚ
œħƟħňȮŒĬĭŅĚĔĶĦňĽŅĴŅĶĩĪņŒľƟĔŅĺŏěŊŀěŅĚħƟĺĵĽŅĶĸŃĸŅĵȮŏıŊŗŀěŃŒľƟĔŅĺĴňėĺŅĴľĬŊħĸħĸĚ
ĽŅĴŅĶĩœľĸŐĪĶĔĞŉĴœħƟħňȮŏĝƞĬȮŀŃĞŇőĨĬŏěŊŀěŅĚĔŅĺŏĞĸĸŌőĸĽœĬŏĨĶĨȮľĶŊŀȮıŅĶŅĶŀĵħƢȮĭň-72Ȯ
œħƟȮĔŅĺĪňŗĩŌĔŏěŊŀěŅĚĽŅĴŅĶĩŒĝƟŏıŊŗŀŒľƟŐĪĶĔĞŉĴĸĚĭĬıŊŘĬįŇĺĕŀĚĺńĨĩŋľĶŊŀĶŀĵŐĨĔȮĶŀĵŐĵĔĭĬ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅœħƟħňȮ 

3,ȮĶŃĵŃŏĺĸŅŐĕŖĚĨńĺȮ&Setting time'ȮőħĵĪńŗĺœĮŐĭƞĚŀŀĔŏĮƦĬȮ2ȮĔĸŋƞĴȮėŊŀȮĔĸŋƞĴĪňŗĴň
ĶŃĵŃŏĺĸŅŐĕŖĚĨńĺŏĶŖĺŐĸŃĔĸŋƞĴĪňŗĴňĶŃĵŃŏĺĸŅŐĕŖĚĨńĺĝƟŅȮ 

4,ȮėĺŅĴŐĕŖĚŐĶĚŐĸŃėĺŅĴĪĬĪŅĬȮ&Strength and durability'Ȯ 
5,ȮėĺŅĴŏĮƦĬıŇļȮ&Toxicity'ȮĔŅĺŀňıŖŀĔĞňŏĶĞŇĬĽŅĴŅĶĩĪņŒľƟŏĔŇħŀŅĔŅĶŐıƟȮħńĚĬńŘĬĔŅĶ

ŒĝƟĽĺĴŒĽƞŀŋĮĔĶĦƢĮƚŀĚĔńĬȮŏĝƞĬȮĩŋĚĴŊŀȮľĬƟŅĔŅĔȮŐĺƞĬĮƚŀĚĔńĬȮŐĸŃėĺĶŀƞŅĬŐĸŃĮĢŇĭńĨŇĨŅĴ
ėņŐĬŃĬņŀĵƞŅĚŏėĶƞĚėĶńħȮ 
4,ȮėĺŅĴĽŃħĺĔŒĬĔŅĶŒĝƟĚŅĬȮ&Ease of handling and mixing'ȮĔŅĺĭŅĚĝĬŇħĽŅĴŅĶĩĭňĭ

ŒĝƟœħƟěŅĔľĸŀħőħĵĨĶĚőħĵœĴƞĨƟŀĚįĽĴĔńĭĽƞĺĬįĽĴŀŊŗĬȮŒĬĕĦŃĪňŗĭŅĚĝĬŇħĨƟŀĚĴňĔŅĶŏĨĶňĵĴįĽĴĔƞŀĬ 
ŒĝƟĚŅĬȮĞŉŗĚĨƟŀĚıŇěŅĶĦŅŒĝƟĚŅĬŒĬŀńĨĶŅĽƞĺĬĪňŗŏľĴŅŃĽĴȮ 

5,ȮėĺŅĴĽŃħĺĔŒĬĔŅĶěńħľŅŐĸŃĶŅėŅĪňŗŏľĴŅŃĽĴȮ&Availability and cost'ȮĔŅĺĭŅĚĝĬŇħ
ŏĮƦĬĔŅĺĽņŏĶŖěĶŌĮĪňŗĴňěņľĬƞŅĵŒĬĨĸŅħĴňĶŅėŅŏľĴŅŃĽĴŐĸŃľŅĞŊŘŀœħƟĚƞŅĵȮĔŅĺĭŅĚĝĬŇħĨƟŀĚĽńŗĚŏĮƦĬĔĶĦň
ıŇŏĻļŐĸŃŀŅěĴňĶŅėŅĽŌĚȮ 

6,ȮėĺŅĴėĚĪĬĕŀĚĽňĔŅĺȮ&Color stability'ȮĔŅĺľĸŅĵĝĬŇħŏĴŊŗŀŏĶŇŗĴŒĝƟĚŅĬĴňĽňĕŅĺŒĽȮŐĨƞŏĴŊŗŀ
ŏĺĸŅįƞŅĬœĮĔŅĺĪňŗœĴƞœħƟįĸŇĨĕŉŘĬŏıŊŗŀĔŅĶŀĬŋĶńĔļƢőħĵŏĜıŅŃĴńĔěŃŏĮĸňŗĵĬĽňĨŅĴŀŅĵŋŐĸŃěŅĔįĸĔĶŃĪĭ
ĕŀĚŐĽĚŀńĸĨĶŅœĺőŀŏĸĨȮŏĮƦĬĨƟĬ 
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ĨŅĶŅĚĪňŗȮ5 ŏĮĶňĵĭŏĪňĵĭėŋĦĽĴĭńĨŇĽŅĶĵŉħĪňŗŒĝƟŒĬĚŅĬŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
ĪňŗĴŅ8ȮLesley Acton, /774ȮľĬƟŅȮ22-23 

ĺńĽħŋĵŉħĨŇħ viscosity 
Setting 
time 

Use 
as 

filling 

Compatibility 
with ceramics 

body 
Reversibility 

Health 
and 

safety 

Cellulose 
Nitrate 

ĮŅĬĔĸŅĚ 
2-3Ȯ
ĬŅĪň 
-42ȮĝĴ, 

œĴƞœħƟ 
ŏĬŊŘŀħŇĬĪŋĔ
ĮĶŃŏĳĪ 

ŐŀĞňőĪĬ 
ĨŇħœĲ
ĚƞŅĵ 

Paraloid 
B-72 

ĮŅĬĔĸŅĚ 
15ȮĬŅĪň 
-7ȮĺńĬ 

ŒĝƟœħƟ 
ŏĬŊŘŀħŇĬĪŋĔ
ĮĶŃŏĳĪ 

ŐŀĞňőĪĬ 
ĨŇħœĲ
ĚƞŅĵ 

Epoxy Resin Ĩŗņ 
45ȮĬŅĪň 
-24ȮĝĴ, 

ŒĝƟœħƟħň 
ŏĬŊŘŀħŇĬĮĶŃŏĳĪ
ĪňŗœĴƞŏĮƦĬĶŌıĶŋĬ 

ŐŀĞňőĪĬ-Ȯ
ĬŘņĵŅĸŀĔĽň 

ĶŃėŅĵ
ŏėŊŀĚ 

Cyanoacrylate ĮŅĬĔĸŅĚ 
5ȮĺŇĬŅĪňȮ
-Ȯ3ȮĬŅĪň 

œĴƞœħƟ 
ŏĬŊŘŀħŇĬĮĶŃŏĳĪ
ĪňŗœĴƞŏĮƦĬĶŌıĶŋĬ 

ŐŀĞňőĪĬ 
ĶŃėŅĵ
ŏėŊŀĚ 

 
3,0ȮĺńĽħŋŏĨŇĴŏĨŖĴȮ(Filler) ŒĝƟŏıŊŗŀŏĨŇĴŏĨŖĴıŊŘĬĪňŗĪňŗĕŅħľŅĵœĮŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ 

ĴňĺńĨĩŋĮĶŃĽĚėƢŏıŊŗŀŏĽĶŇĴĽĶƟŅĚėĺŅĴĴńŗĬėĚľĶŊŀŏıŊŗŀŏľĨŋįĸħƟŅĬĽŋĬĪĶňĵĳŅıȮŏĮƦĬĺŇīňĪňŗœħƟĶńĭĔŅĶĵŀĴĶńĭŒĬ
ĚŅĬŀĬŋĶńĔļƢŐĸŃĞƞŀĴŐĞĴŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ 

ĺńĽħŋŏĨŇĴŏĨŖĴĪňŗŒĝƟŒĬĔŅĶŏĨŇĴŏĬŊŘŀĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗıĭĴŅĔŒĬĮƤěěŋĭńĬėŊŀȮĺńĽħŋĪňŗĴňŐėĸŏĞňĵĴ
ĞńĸŏĲĨȮ&Calcium sulfate'ȮŏĮƦĬĽƞĺĬĮĶŃĔŀĭľĸńĔȮŐĸŃĺńĽħŋŏĶĞŇĬĽńĚŏėĶŅŃľƢěŅĔŀŇıŖŀĔĞňȮŀŃėĶŇĸŇėȮ 
ŏĶĞŇŗĬȮ(AcrylicȮresins)  

ĺńĽħŋŏĨŇĴŏĨŖĴŏĝƞĬȮĮŌĬĮĸŅĽŏĨŀĶƢȮŐĸŃĺńĽħŋŏĨŇĴŏĨŖĴĪňŗĴňŐėĸŏĞňĵĴĞńĸŏĲĨȮŏĮƦĬĽƞĺĬįĽĴĽņľĶńĭŒĝƟ
ŏĨŇĴĝƞŀĚĺƞŅĚŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŏĬŊŘŀħŇĬŀƞŀĬŐĸŃĴňĶŌıĶŋĬȮĕĦŃŀŇıŖŀĔĞňŗȮŏĶĞŇŗĬŐĸŃőıĸňŏŀĽŏĨŀĶƢȮŏĶĞŇŗĬȮ 
ŒĝƟŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀĔĶŃŏĭŊŘŀĚĪňŗĴňėĺŅĴľĬŅŐĬƞĬȮĔŅĶŒĝƟĺńĽħŋŏĞĶŅĴŇėĽƢȮŏĝƞĬȮħŇĬŏľĬňĵĺȮœĴƞĬŇĵĴ
ĬņĴŅŒĝƟȮŏĬŊŗŀĚěŅĔĔŅĶľħĨńĺĕŀĚħŇĬŏľĬňĵĺŒĬĶŃľĺƞŅĚĔŅĶŀĭŐľƟĚŐĸŃĔŅĶŏįŅȮ 

ĺŇīňĬņĺńĽħŋŏĨŇĴŏĨŖĴĪňŗŒĝƟŒĬŀĬŋĶńĔļƢĔƞŀĬľĬƟŅŀŀĔȮĪņœħƟĪńŘĚőħĵĺŇīňĔĸľĶŊŀŒĝƟĽŅĶŏėĴňȮŐĸŃĔŅĶ
ŐĪĬĪňŗħƟĺĵĺńĽħŋŏĨŇĴŏĨŖĴŒľĴƞĽŅĴŅĶĩĝƞĺĵŒľƟŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŐĕŖĚŐĶĚŐĸŃĴńŗĬėĚȮĺńĽħŋŏĨŇĴŏĨŖĴĪňŗĽŅĴŅĶĩ
ĬņŀŀĔœħƟĪŅĚĔŅĵĳŅıőħĵĺŇīňĔŅĶĔĸĕŉŘĬŀĵŌƞĔńĭĮĶŃŏĳĪĺńĽħŋȮŏĝƞĬȮĮŌĬĞňŏĴĬĨƢȮĽŅĴŅĶĩĽĔńħħƟĺĵėƟŀĬŐĸŃ
ĽŇŗĺĪňĸŃĬƟŀĵȮĮŌĬĮĸŅĽŏĨŀĶƢěŃŏŀŅŀŀĔœħƟĚƞŅĵȮŏĝƞĬȮĽĔńħŐĸŃŐĔŃŀŀĔħƟĺĵŏėĶŊŗŀĚĴŊŀĪňŗĴňėĴȮŀĵƞŅĚœĶĔŖ
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ĨŅĴĔŅĶĬņĺńĽħŋŏĨŇĴŏĨŖĴŀŀĔœĮĨƟŀĚĶŃĴńħĶŃĺńĚĶŀĵĕňħĕƞĺĬȮĝŇŘĬĽƞĺĬľĸŋħȮĶŀĵĶƟŅĺȮŐĸŃĶŀĵŐĵĔĪňŗŀŅě
ŏĔŇħĕŉŘĬœħƟȮ 

ĨńĺŏĸŊŀĔĪňŗĽŀĚŒĬĔŅĶĬņĺńĽħŋŏĨŇĴŏĨŖĴŀŀĔėŊŀȮŒĝƟĽŅĶŏėĴňȮőħĵĪńŗĺœĮŐĸƟĺĽŅĶŏėĴňěŃĩŌĔŒĝƟŏĴŊŗŀ
ĺńĽħŋŏħŇĴĩŌĔĬņŀŀĔœĮŐĸƟĺŏĮƦĬěņĬĺĬĴŅĔŐĸŃŏľĸŊŀŏıňĵĚĽƞĺĬĬƟŀĵȮĺńĽħŋŏĨŇĴŏĨŖĴĴňėĺŅĴŐĨĔĨƞŅĚěŅĔ
ĔŅĺėŊŀȮĴňŐĬĺőĬƟĴĪňŗěŃĬņŀŀĔěŅĔŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅœħƟĚƞŅĵĔĺƞŅĔŅĺȮŏĝƞĬȮĮŌĬĮĸŅĽŏĨŀĶƢĪňŗŐĵĔŀŀĔĴŅ 
œħƟĚƞŅĵ 

3,0,/ȮĮŌĬĮĸŅĽŏĨŀĶƢȮ&Plaster of Paris) ŏĮƦĬĺńĽħŋĪňŗœħƟĶńĭėĺŅĴĬŇĵĴĨńŘĚŐĨƞŀħňĨ 
ěĬĮƤěěŋĭńĬȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŒĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀħŇĬĪňŗŏįŅħƟĺĵŀŋĦľĳŌĴŇĨŗņȮŏĬŊŗŀĚěŅĔŏĮƦĬĺńĽħŋĪňŗľŅ
ĚƞŅĵȮĶŅėŅĩŌĔȮĽŅĴŅĶĩįĽĴĽŅĶŏĨŇĴŐĨƞĚŏıŊŗŀĝƞĺĵŒĬĔŅĶĵŉħŏĔŅŃȮľĶŊŀįĽĴįĚĽňŐĸŃĨĔŐĨƞĚĽňĪńĭœħƟĩƟŅ
ĨƟŀĚĔŅĶ ĕŉŘĬĶŌĮĪĶĚȮŐĸŃĨĔŐĨƞĚœħƟĚƞŅĵȮ 

ĮŌĬĮĸŅĽŏĨŀĶƢȮľĶŊŀ ŐėĸŏĞňĵĴĞńĸŏĲĨŏŁĴŇœŁŏħĶĨȮ&Calcium sulfate 
hemihydrates'œħƟĴŅěŅĔĔŅĶĬņŐĶƞĵŇĮĞńĴȮĞŉŗĚĴňŀĵŌƞĪńŗĺœĮŒĬīĶĶĴĝŅĨŇĴŅŒľƟėĺŅĴĶƟŀĬŏıŊŗŀŒľƟŏĔŇħĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚőėĶĚĽĶƟŅĚĪŅĚŏėĴňħńĚĽĴĔŅĶȮ 

ĮĢŇĔŇĶŇĵŅĔŅĶįĸŇĨĮŌĬĮĸŅĽŏĨŀĶƢȮŐĸŃĔŅĶĕŉŘĬĶŌĮ 
CaSO4.2H2O )ȮėĺŅĴĶƟŀĬȮ;ȮCaSO4.1/2H2O )Ȯ1.5 H2O 

ŒĬĔĶŃĭĺĬĔŅĶįĸŇĨĮŌĬĮĸŅĽŏĨŀĶƢěŃœħƟĮŌĬĮĸŅĽŏĨŀĶƢŀŀĔĴŅȮ2ȮĝĬŇħėŊŀȮAlpha () 
plaster ŐĸŃȮBeta ( ) plaster ĞŉŗĚĴňėŋĦĽĴĭńĨŇĪňŗŐĨĔĨƞŅĚĔńĬœĮĪńŘĚŒĬŏĶŊŗŀĚĕŀĚėĺŅĴŐĕŖĚŐĶĚȮŐĸŃĔŅĶ
ħŌħĞŉĴĬŘņȮėŅĵĬŘņĕŀĚĨńĺĮŌĬĮĸŅĽŏĨŀĶƢŏŀĚȮ&ĽĵŅĴŏėĴňȮħŀĪȮėŀĴ, : Ĵ,Į,Į,' 

1. ŐŀĸĲŅĮĸŅĽŏĨŀĶƢȮ&Alpha Plaster) ľĶŊŀĮŌĬĮĸŅĽŏĨŀĶƢľŇĬȮĝŊŗŀĪŅĚŏėĴňȮŐŀĸĲŅ

ŐėĸŏĞňĵĴĞńĸŏĲĨŏŁĴŇœŁŏħĶĨȮ&-calcium sulfate hemihydrate) ĞŉŗĚįĸŇĨœħƟěŅĔĔŅĶĬņŐĶƞ
ĵŇĮĞńĴĴŅįƞŅĬĔŅĶŒľƟėĺŅĴĶƟŀĬĪňŗŀŋĦľĳŌĴŇĮĶŃĴŅĦȮ120ȮŀĚĻŅŏĞĸŏĞňĵĽȮĳŅĵŒĨƟĽĳŅĺŃĪňŗĴň
ėĺŅĴĝŊŘĬľĶŊŀĴňŐĶĚħńĬœŀĬŘņ 

ĮŌĬĮĸŅĽŏĨŀĶƢĝĬŇħĬňŘȮĴńĔįĸŇĨŀŀĔĴŅŒľƟĴňĽňĲƚŅľĶŊŀĽňŏĕňĵĺȮŏĬŊŘŀĮŌĬŏĮƦĬįĚĪňŗĴňėĺŅĴ
ĸŃŏŀňĵħĽŌĚȮħŌħĬŘņĨŗņȮĨƟŀĚĔŅĶĬŘņŒĬĔŅĶįĽĴĬƟŀĵĪņŒľƟŏĬŊŘŀįĸŇĨĳńĦĤƢĴňėĺŅĴıĶŋĬĬƟŀĵȮ
įĸŇĨĳńĦĤƢĴňėĺŅĴŐĕŖĚŐĶĚĽŌĚȮœĴƞŐĨĔľńĔĚƞŅĵȮŐĨƞěŃĴňĬŘņľĬńĔĴŅĔĔĺƞŅĮŌĬĝĬŇħĪňŗĽŀĚŐĸŃĴňĶŅėŅ
ĪňŗĽŌĚĔĺƞŅȮ 

2. ŏĭĨƟŅĮĸŅĽŏĨŀĶƢȮ&Beta Plaster) ľĶŊŀĮŌĬĮĸŅĽŏĨŀĶƢīĶĶĴħŅȮĝŊŗŀĪŅĚŏėĴňȮŏĭƟĨŅ
ŐėĸŏĞňĵĴĞńĸŏĲĨŏŁĴŇœŁŏħĶĨȮ&-calcium sulfate hemihydrate) ŏĝƞĬŏħňĵĺĔńĭĝĬŇħŐĶĔĞŉŗĚ
įĸŇĨœħƟěŅĔĔŅĶĬņŐĶƞĵŇĮĞńĴĴŅŏįŅľĶŊŀįƞŅĬĔŅĶŒľƟėĺŅĴĶƟŀĬĳŅĵŒĨƟĽĳŅĺŃŐľƟĚľĶŊŀœĴƞĴňœŀĬŘņȮ
ĞŉŗĚěŃŏįŅĨńŘĚŐĨƞĶŃħńĭŀŋĦľĳŌĴŇȮ128ȮŀĚĻŅŏĞĸŏĞňĵĽȮĩŉĚȮ16.ȮŀĚĻŅŏĞĸŏĞňĵĽ 
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ĮŌĬĮĸŅĽŏĨŀĶƢĝĬŇħĬňŘȮĴňĸńĔļĦŃŏĮƦĬįĚĽňĕŅĺȮĶŅėŅĪňŗěņľĬƞŅĵěŃĩŌĔĔĺƞŅĮŌĬĝĬŇħŐĶĔȮŏĬŊŗŀĚěŅĔ
įĸŇĨĳńĦĤƢěŃĴňėĺŅĴıĶŋĬĽŌĚȮħŌħĞŉĴĬŘņœħƟĴŅĔŐĸŃĨƟŀĚĔŅĶĬŘņŒĬĔŅĶįĽĴĴŅĔĔĺƞŅĮŌĬĮĸŅĽŏĨŀĶƢĝĬŇħ
ŐĶĔĩŉĚȮ2-3ȮŏĪƞŅȮĪņŒľƟĴňėĺŅĴėĺŅĴŐĕŖĚŐĶĚĨŗņȮŐĨĔľńĔĚƞŅĵȮŏľĴŅŃĽņľĶńĭŒĝƟĪņŐĴƞıŇĴıƢĕŉŘĬĶŌĮ
įĸŇĨĳńĦĤƢȮ 
 

ĨŅĶŅĚĪňŗȮ6 ŏĮĶňĵĭŏĪňĵĭĮŌĬĮĸŅĽŏĨŀĶƢĝĬŇħŐŀĸĲŅŐĸŃŏĭĨƟŅȮ 
ĪňŗĴŅ8Ȯhttps://www.siamchemi.comȮŏĕƟŅĩŉĚŏĴŊŗŀȮ7 ĴňĬŅėĴȮ2563Ȯ 
ŏĕƟŅĩŉĚœħƟěŅĔȮhttps://www.siamchemi.com/ĮŌĬĮĸŅĽŏĨŀĶƢ 

ėŋĦĽĴĭńĨŇ ŐŀĸĲŅĮĸŅĽŏĨŀĶƢ ŏĭĨƟŅĮĸŅĽŏĨŀĶƢ 

/,ȮĶŅėŅȮ ĩŌĔ ŐıĚ 

2. ėĺŅĴĸŃŏŀňĵħĕŀĚŏĬŊŘŀĮŌĬ ĸŃŏŀňĵħĴŅĔ ĸŃŏŀňĵħĮŅĬĔĸŅĚ 

3. ĔŅĶħŌħĬŘņľĶŊŀĮĶŇĴŅĦĪňŗŒĝƟŒĬĔŅĶįĽĴ ħŌħĬŘņľĶŊŀŒĝƟĬŘņĬƟŀĵ ħŌħĬŘņľĶŊŀŒĝƟĬŘņĴŅĔ 

4. ėĺŅĴŏľĬňĵĺĕĦŃŏĮƖĵĔĬŘņ ŏľĬňĵĺĬƟŀĵ ŏľĬňĵĺĴŅĔ 

5. ėĺŅĴŏĶŖĺŒĬĔŅĶŐĕŖĚĨńĺ ŐĕŖĚĨńĺĝƟŅ ŐĕŖĚĨńĺŏĶŖĺ 

6. ėĺŅĴıĶŋĬ ĴňėĺŅĴıĶŋĬĬƟŀĵ ĴňėĺŅĴıĶŋĬĴŅĔ 

7. ėĺŅĴŐĕŖĚŐĶĚ ŐĕŖĚŐĶĚĴŅĔ ŐĕŖĚŐĶĚĬƟŀĵ 

8. ĬŘņľĬńĔ ĴňĬŘņľĬńĔĴŅĔ ĴňĬŘņľĬńĔŏĭŅ 

9. ĸńĔļĦŃįŇĺįĸŇĨĳńĦĤƢ įŇĺŏĶňĵĭĸŊŗĬŏĮƦĬĴńĬ įŇĺľĵŅĭ 

 
ĮŌĬĮĸŅĽŏĨŀĶƢŏĴŊŗŀįĽĴĔńĭĬŘņěŃœħƟĬŘņĮŌĬľĬŊħľĶŊŀŏľĸĺȮĔƞŀĬĬņœĮŒĽƞŐĴƞıŇĴıƢŏıŊŗŀĕŉŘĬ

ĶŌĮĨŅĴĨƟŀĚĔŅĶȮĞŉŗĚěŃœħƟįĸŇĨĳńĦĤƢĪňŗĴňĽňĕŅĺȮŐĸŃĴňĬŘņľĬńĔŏĭŅŏĴŊŗŀŏĪňĵĭĔńĭĔŅĶŒĝƟĮŌĬĝĬŇħŀŊŗĬȮ
ŏĬŊŗŀĚěŅĔŏĬŊŘŀĮŌĬĴňėĺŅĴıĶŋĬĨńĺĽŌĚ  

ŒĬĕńŘĬĨŀĬĔŅĶĕŉŘĬĶŌĮŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚőėĶĚĽĶƟŅĚĪŅĚŏėĴňħńĚĽĴĔŅĶȮ 
ĮĢŇĔŇĶŇĵŅĔŅĶĕŉŘĬĶŌĮ 
CaSO4.1/2H2O (ĮŌĬĮĸŅĽŏĨŀĶƢ'Ȯ)ȮĬŘņȮ;ȮCaSO4.2H2O  
(ŏĬŊŘŀĮŌĬŏľĸĺŒĬĽĳŅıŀŇŗĴĨńĺħƟĺĵĬŘņ'Ȯ)ȮėŅĵėĺŅĴĶƟŀĬ 
CaSO4.2H2O (ŏĬŊŘŀĮŌĬŏľĸĺŒĬĽĳŅıŀŇŗĴĨńĺħƟĺĵĬŘņ'Ȯ)ȮėĺŅĴĶƟŀĬȮ;ȮCaSO4.2H2O  
(ŏĬŊŘŀĮŌĬŒĬĶŌĮįĸŇĨĳńĦĤƢĪňŗŐľƟĚŐĸƟĺ' 
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ĔŅĶŒĝƟĮŌĬĮĸŅĽŏĨŀĶƢŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĴňĕƟŀħňľĸŅĵĮĶŃĔŅĶȮŏĬŊŗŀĚěŅĔĮŌĬ
ĮĸŅĽŏĨŀĶƢĴňėĺŅĴŐĕŖĚŐĶĚŐĸŃįŇĺľĬƟŅŏĶňĵĭȮĽŅĴŅĶĩŏĔŖĭĶŅĵĸŃŏŀňĵħœħƟħňȮĴňėĺŅĴĩƞĺĚěņŏıŅŃȮ
&specific gravity, SG) ŒĔĸƟŏėňĵĚĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀħŇĬȮėŊŀȮĮŌĬĮĸŅĽŏĨŀĶƢŏĪƞŅĔńĭȮ2.32 ĕĦŃĪňŗ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀħŇĬȮŏĪƞŅĔńĭȮ2.4 ĩŉĚȮ2.6  

ĕƟŀėĺĶĶŃĺńĚŒĬĔŅĶĪņŐĭĭĮŌĬĮĸŅĽŏĨŀĶƢėŊŀěŃĨƟŀĚĔņěńħĲŀĚŀŅĔŅĻĪňŗŏĔŇħĕŉŘĬŒĬĶŃľĺƞŅĚĔŅĶ
ĪņĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚĮŌĬĮĸŅĽŏĨŀĶƢĔńĭĬŘņŀŀĔŒľƟľĴħȮĴŇĜŃĬńŘĬěŃĪņŒľƟŏĔŇħĶŌıĶŋĬĕĬŅħŒľĠƞĞŉŗĚěŃĽƞĚįĸ
ĨƞŀėĺŅĴŐĕŖĚŐĶĚȮŐĸŃĔŅĶħŌħĞŉĴĬŘņ 

ėŋĦĽĴĭńĨŇĮŌĬĮĸŅĽŏĨŀĶƢŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
1. ŏĮƦĬĺńĽħŋĪňŗĽŅĴŅĶĩĕŉŘĬĶŌĮȮľĸƞŀŐĭĭŏĮƦĬĝŇŘĬĚŅĬȮ 
2. ŏĮƦĬĺńĽħŋĪňŗĽŅĴŅĶĩŏıŇŗĴįĚĽňȮŏıŊŗŀĪņŒľƟŒĔĸƟŏėňĵĚĔńĭŏĬŊŘŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ  
3. ŏĮƦĬĺńĽħŋĪňŗĽŅĴŅĶĩĪņĔŅĶŏėĸŊŀĭįŇĺœħƟ  
4. ŏĮƦĬĺńĽħŋĪňŗĴňėĺŅĴĽŅĴŅĶĩĵŉħŏĔŅŃĔńĭŏĬŊŘŀĳŅĝĬŃŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
5. ŏĮƦĬĺńĽħŋĪňŗĴňėĺŅĴŐĕŖĚŐĶĚŐĸŃėĺŅĴľĬŅŐĬƞĬĪňŗŏľĴŅŃĽĴĔńĭŏĬŊŘŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
6. ŏĮƦĬĺńĽħŋĪňŗĴňėĺŅĴĪĬĪŅĬ 
7. ŏĮƦĬĺńĽħŋĪňŗœĴƞĽĶƟŅĚėĺŅĴŏĽňĵľŅĵŒľƟĔńĭĳŅĝĬŃŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
8. ŏĮƦĬĺńĽħŋĪňŗĽŅĴŅĶĩŏŀŅŀŀĔœħƟĚƞŅĵ 
9. ŏĮƦĬĺńĽħŋĪňŗœĴƞľħĨńĺŏĴŊŗŀĶŃĵŃŏĺĸŅįƞŅĬœĮȮ 
10. ŏĮƦĬĺńĽħŋĪňŗĔŅĶĕĵŅĵĨńĺŏĬŊŗŀĚěŅĔėĺŅĴĶƟŀĬŒĔĸƟŏėňĵĚĔńĭŏĬŊŘŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
11. ŏĮƦĬĺńĽħŋĪňŗĴňėĺŅĴĮĸŀħĳńĵŒĬĔŅĶŒĝƟĚŅĬ 

 ĕƟŀěņĔńħŒĬĔŅĶŒĝƟĮŌĬĮĸŅĽŏĨŀĶƢŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
1. œĴƞŏľĴŅŃĪňŗěŃŒĝƟĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀĔĶŃŏĭŊŘŀĚŏıĶŅŃœĴƞĴňŐĶĚĵŉħŏĔŅŃŏıňĵĚıŀȮ 
ŐĨƞĽŅĴŅĶĩŐĔƟœĕœħƟħƟĺĵĔŅĶįĽĴĽŅĶŏĨŇĴŐĨƞĚŏıŊŗŀĝƞĺĵŒĬĔŅĶĵŉħŏĔŅŃ 

2. ĮŌĬĮĸŅĽŏĨŀĶƢœĴƞŏľĴŅŃĪňŗěŃŒĝƟŏĨŇĴŐĪĬĪňŗŏĻļĝŇŘĬŏĸŖĔȮ 
3. ĭŅĚĔĶĦňœĴƞĽŅĴŅĶĩŏŀŅŀŀĔěŅĔĺńĨĩŋœħƟĽĴĭŌĶĦƢŏĴŊŗŀŐĕŖĚĨńĺĨńĺŏĨŖĴĪňŗȮŐĨƞĽŅĴŅĶĩ
ŐĔƟœĕœħƟħƟĺĵĔŅĶŒĝƟıŅĶŅĸŀĵħƢȮĭňȮ72 ĪŅŏėĸŊŀĭıŊŘĬįŇĺŏıŊŗŀŏıŇŗĴėŋĦĽĴĭńĨŇŒĬĔŅĶŏŀŅ
ŀŀĔěŅĔĺńĨĩŋĳŅĵľĸńĚœħƟ 

4. ĮŌĬĮĸŅĽŏĨŀĶƢĴňĶŃĵŃŏĺĸŅŒĬĔŅĶĪņĚŅĬĪňŗĽńŘĬ 
5. ĮŌĬĮĸŅĽŏĨŀĶƢĴňŐĬĺőĬƟĴĪňŗěŃĕĵŅĵĨńĺŏĴŊŗŀĴňĔŅĶŐĕŖĚĨńĺ 
6. ėŋĦĳŅıĕŀĚĬŘņĴňįĸĨƞŀėŋĦĽĴĭńĨŇĕŀĚĮŌĬĮĸŅĽŏĨŀĶƢ 
7. ĮŌĬĮĸŅĽŏĨŀĶƢĪňŗœĴƞĴňĔŅĶĨĔŐĨƞĚįŇĺěŃĴňŏĬŊŘŀıĶŋĬĴŅĔŐĸŃħŌħėĺŅĴĝŊŘĬœħƟħňȮĬŘņŀŅě
ĸŃĸŅĵİŋƙĬĸŃŀŀĚŐĸŃĽŇŗĚĽĔĮĶĔŏĕƟŅĴŅĽŃĽĴŒĬŏĬŊŘŀĮŌĬ 
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8. ėĺŅĴĝŊŘĬŀŅěĪņŒľƟŏĔĸŊŀĞńĸŏĲĨ ĩŌĔħŌħĞŉĴŏĕƟŅĽŌƞŏĬŊŘŀĳŅĝĬŃħŇĬŏįŅĪňŗĴňĶŌıĶŋĬ 
9. ėĺĶľĸňĔŏĸňŗĵĚĔŅĶĽŌħħĴĮŌĬĮĸŅĽŏĨŀĶƢőħĵĨĶĚ 

 

ĮƤĠľŅĪňŗıĭŏľŖĬěŅĔĔŅĶŒĝƟĮŌĬĮĸŅĽŏĨŀĶƢȮėŊŀĨŇħėƟŅĚŒĬĝƞŀĚĺƞŅĚȮľĸńĚěŅĔĪňŗŏĨŇĴĮŌĬĮĸŅĽŏĨŀĶƢ
ŏĕƟŅŒĬĽƞĺĬĪňŗľŅĵœĮĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮőħĵŏĜıŅŃŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĔĸŋƞĴĪňŗŏįŅħƟĺĵŀŋĦľĳŌĴŇĨŗņĞŉŗĚĴň 
ĶŌıĶŋĬėƞŀĬĕƟŅĚĴŅĔȮĽŅĴŅĶĩħŌħĞŉĴĬŘņœħƟĮĶŃĴŅĦȮ7 ĩŉĚȮ9% ĮŌĬĮĸŅĽŏĨŀĶƢŒĬĽĳŅıĪňŗŏĮƦĬĕŀĚœľĸ
ĽŅĴŅĶĩĞŉĴŏĕƟŅœĮŒĬĶŌıĶŋĬŐĸŃŐĕŖĚĨńĺŒĬĝƞŀĚĺƞŅĚŐĸŃĴňėĶŅĭĕŅĺŏĔŇħĕŉŘĬĶŀĭĭĶŇŏĺĦĶŀĵĨƞŀȮœĴƞĽŅĴŅĶĩ
ŏĝŖħľĶŊŀĔņěńħŀŀĔħƟĺĵĬŘņȮľĸńĚěŅĔŏĴŊŗŀŏŀŅĮŌĬĮĸŅĽŏĨŀĶƢŏĔƞŅŀŀĔěŅĔŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅľĶŊŀŏĔŇħŐĨĔľńĔȮ
ěŃıĭĺƞŅĴňĮŌĬĮĸŅĽŏĨŀĶƢĪňŗŏĮƦĬŏĻļŏĸŖĔȮŕȮĨŇħėƟŅĚŀĵŌƞŒĬĝƞŀĚĺƞŅĚŐĸŃĶŌıĶŋĬĕŀĚŏĬŊŘŀħŇĬȮœĴƞĽŅĴŅĶĩŏŀŅ
ŀŀĔœħƟħƟĺĵĨńĺĪņĸŃĸŅĵĪńŗĺœĮ 

ĶŀĵĶƟŅĺĶŃľĺƞŅĚĮŌĬĮĸŅĽŏĨŀĶƢĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŏĴŊŗŀŏĨŇĴĮŌĬĮĸŅĽŏĨŀĶƢŒĬĭĶŇŏĺĦĪňŗľŅĵœĮ
ŐĸƟĺŒĬĕĦŃĪňŗĮŌĬĮĸŅĽĨŀĶƢŏĔŇħĮĢŇĔŇĶŇĵŅĶŃľĺƞŅĚĔŅĶŐĕŖĚĨńĺȮĩƟŅŏĔŇħĔŅĶĶĭĔĺĬěŃĪņŒľƟŏĔŇħĶŀĵĶƟŅĺ
ĶŃľĺƞŅĚĶŀĵĨƞŀȮŐĸŃŀňĔĮĶŃĔŅĶľĬŉŗĚŏĔŇħěŅĔĔŅĶħŌħĞŉĴĪňŗŏĔŇħěŅĔŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴňĶŌıĶŋĬȮħŌħĞŉĴĬŘņ
ěŅĔĽƞĺĬįĽĴĕŀĚĮŌĬĮĸŅĽŏĨŀĶƢĪņŒľƟŏĔŇħĔŅĶĶƟŅĺĶŃľĺƞŅĚĶŀĵĨƞŀ 

ĮƤěěŋĭńĬĴňĺńĽħŋĪňŗŒĝƟĮŌĬĮĸŅĽŏĨŀĶƢŏĮƦĬĽƞĺĬįĽĴȮľĶŊŀĺńĽħŋŏĨŇĴŏĨŖĴĪňŗĴňŐėĸŏĞňĵĴŏĮƦĬ
ĽƞĺĬĮĶŃĔŀĭľĸńĔĪňŗıńĥĬŅŏıŊŗŀĸħĕƟŀěņĔńħĕŀĚĮŌĬĮĸŅĽŏĨŀĶƢȮŏĝƞĬȮőĲĸňĲƕĸƞŅȮ 

ĔŅĶěńħŏĔŖĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗįƞŅĬĔŅĶŀĬŋĶńĔļƢőħĵŒĝƟĮŌĬĮĸŅĽŏĨŀĶƢŏĮƦĬĺńĽħŋŏĨŇĴŏĨŖĴȮĪňŗœĴƞĴňĔŅĶ
ĨĔŐĨƞĚįŇĺěŃĴňŏĬŊŘŀıĶŋĬĴŅĔŐĸŃħŌħėĺŅĴĝŊŘĬœħƟħňȮĬŘņŀŅěĸŃĸŅĵİŋƙĬĸŃŀŀĚŐĸŃĽŇŗĚĽĔĮĶĔŏĕƟŅĴŅĽŃĽĴ
ŒĬŏĬŊŘŀĮŌĬȮŀňĔĪńŘĚėĺĶľĸňĔŏĸňŗĵĚėĺŅĴĝŊŘĬĪňŗŀŅěĪņŒľƟŏĔŇħŏĔĸŊŀĞńĸŏĲĨȮŐĸŃĩŌĔħŌħĞŉĴŏĕƟŅĽŌƞŏĬŊŘŀĳŅĝĬŃ 
ħŇĬŏįŅĪňŗĴňĶŌıĶŋĬŐĸŃĔƞŀĨńĺŏĮƦĬįĸŉĔŏĔĸŊŀĽĶƟŅĚėĺŅĴŏĽňĵľŅĵĳŅĝĬŃħŇĬŏįŅœħƟ 

ĔŅĶĪņėĺŅĴĽŃŀŅħŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗįƞŅĬĔŅĶŀĬŋĶńĔļƢőħĵŒĝƟĮŌĬĮĸŅĽŏĨŀĶƢŏĮƦĬĺńĽħŋŏĨŇĴŏĨŖĴȮ
ėĺĶŒĝƟĔŅĶĮƤħħƟĺĵŐĮĶĚĕĬŀƞŀĬŐĸŃħŌħİŋƙĬħƟĺĵŏėĶŊŗŀĚħŌħİŋƙĬĪňŗĮĶńĭėĺŅĴŐĶĚœħƟȮľŅĔĽŇŗĚĽĔĮĶĔĵńĚėĚŀĵŌƞȮ
ŒĝƟĽņĸňıńĬĮĸŅĵœĴƟȮŐĨŃĬŘņĔĸńŗĬŏĸŖĔĬƟŀĵȮĔĸŇŘĚĭĬįŇĺȮĞńĭŐĸŃŏĝŖħĽŇŗĚĽĔĮĶĔŀŀĔ 

 5.2.2 ŏĶĞŇĬĽńĚŏėĶŅŃľƢȮ&Synthetic Resin) ĩŌĔŒĝƟŏĮƦĬįĸŇĨĳńĦĤƢĔŅĺȮĽŅĶĵŉħŏĔŅŃȮ
ĽŅĶŏėĸŊŀĭįŇĺŐĸŃĺńĽħŋŏĨŇĴŏĨŖĴȮĬńĔŀĬŋĶńĔļƢŒĝƟŏĶĞŇĬĽńĚŏėĶŅŃľƢŒĬĚŅĬŀĬŋĶńĔļƢŏıŊŗŀŏĽĶŇĴėĺŅĴŐĕŖĚŐĶĚȮ
&Consolidation) őħĵĪńŗĺœĮŏĶĞŇĬĽńĚŏėĶŅŃľƢĬńŘĬěŃŏĽŊŗŀĴĽĳŅıĪŅĚŏėĴňȮĪŅĚĔŅĵĳŅıŐĸŃĝňĺĳŅı 
ĬƟŀĵĔĺƞŅŏĶĞŇĬěŅĔīĶĶĴĝŅĨŇȮ 

ŏĶĞŇŗĬĽńĚŏėĶŅŃľƢȮŏĮƦĬıŀĸňŏĴŀĶƢĪňŗŏĔŇħěŅĔĮĢŇĔŇĶŇĵŅŏėĴňĶŃľĺƞŅĚĽŅĶĽŀĚĝĬŇħľĶŊŀ
ĴŅĔĔĺƞŅȮŏĝƞĬȮŀŃėĶŇĸŇėȮ&Acrylic) ŀńĸėŇħȮ&Alkyd) œĺĬŇĸȮ&Vinyl) ŀŇıŖŀĔĞňȮ&Epoxy) ŐĸŃőıĸňŏŀĽŏĪŀĶƢȮ
&Polyester) ŏĮƦĬĨƟĬ 
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ŒĬĔŅĶĻŉĔļŅĬňŘěŃĔĸƞŅĺĩŉĚŏĶĞŇĬĽńĚŏėĶŅŃľƢĪňŗĴňĔŅĶĬņĴŅŒĝƟŏĮƦĬĺńĽħŋŏĨŇĴŏĨŖĴŒĬĚŅĬ
ŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮėŊŀȮŀŇıŖŀĔĞňŏĶĞŇĬ œħƟŐĔƞȮŀŇıŖŀĔĞňĮƤƨĬŐĭĭȮĪňŗĬņĴŅŒĝƟĚŅĬŏĮƦĬĺńĽħŋŏĨŇĴŏĨŖĴĪňŗ
ĨƟŀĚĔŅĶĪņĚŅĬŒĬıŊŘĬĪňŗĕĬŅħŒľĠƞȮŐĸŃĨƟŀĚĔŅĶĕŉŘĬĶŌĮħƟĺĵĴŊŀȮŒĬĕĦŃĪňŗȮŀŇıŖŀĔĞň Araldite 90 
Minutes ŐĸŃ Araldite 5-minute ĴňėĺŅĴŏľĴŅŃĽĴĪňŗěŃŒĝƟŒĬĔŅĶľĸƞŀŐĭĭľĶŊŀŏĮƦĬĽŅĶĵŉħ 

ŀŇıŖŀĔĞňŏĶĞŇĬ (Epoxy Resins' ŏĮƦĬŏĶĞŇĬĪňŗŒĝƟĮĶŃőĵĝĬŒĬĚŅĬŀĬŋĶńĔļƢȮőħĵŒĝƟŏĮƦĬ
ĽŅĶĵŉħȮĔŅĺȮĺńĽħŋŏĨŇĴŏĨŖĴ ŒĝƟŒĬĔŅĶŏėĸŊŀĭįŇĺȮŀŇıŖŀĔĞňŏĶĞŇĬĴňėŋĦĽĴĭńĨŇ 

1. ĪĬĪŅĬĨƞŀŏėĴňĳńĦĤƢĨƞŅĚȮŕȮħňȮőħĵŏĜıŅŃħƞŅĚ  
2. ĵŉħĔńĭıŊŘĬįŇĺœħƟħňȮ 
3. ĴňėĺŅĴŐĕŖĚŐĶĚħňŐĸŃĪĬėĺŅĴĶƟŀĬœħƟħň 
4. ĽŅĴŅĶĩŏĔŇħıŀĸŇŏĴŀœĶŏĞĞńĬȮ&polymerization'ȮľĶŊŀŏĔŇħĮĢŇĔŇĶŇĵŅőėĶĚĽĶƟŅĚ
ŐĭĭŏĝŊŗŀĴőĵĚȮĪņŒľƟœħƟőėĶĚĽĶƟŅĚĪňŗŐĕŖĚŐĶĚĪĬĪŅĬ 
ŀŇıŖŀĔĞňŏĶĞŇĬœĴƞĸŃĸŅĵŒĬĨńĺĪņĸŃĸŅĵĪńŗĺœĮȮĨńĺĪņĸŃĸŅĵĕŀĚŀŇıŖŀĔĞňŏĶĞŇĬȮœħƟŐĔȮ

ŏĴĪŇĸŏŀĪŇĸėňőĨĬȮ&Methyl ethyl  ketone ľĶŊŀȮMEK' œĔĸėŀĸȮŀňŏĪŀĶƢȮ&Glycol Ethers) ŐĸŃ  
œħŀŃĞňőĨĬ (Diacetone)ȮŏĬŊŗŀĚěŅĔĨńĺĪņĸŃĸŅĵŏľĸƞŅĬňŘĶŅėŅĽŌĚȮħńĚĬńŘĬěŉĚĬŇĵĴŏĨŇĴŐŀĸĔŀŁŀĸƢľĶŊŀ 
ĨńĺĪņĸŃĸŅĵŀŃőĶĴŅĨŇĔœŁőħĶėŅĶĭŀĬįĽĴŏıŊŗŀĸħĨƟĬĪŋĬ  

ĔŅĶŏĸŊŀĔŏĶĞŇĬĽńĚŏėĶŅŃľƢĴŅŒĝƟŒĬĚŅĬŀĬŋĶńĔļƢĻŇĸĮĔĶĶĴȮőħĵŒĝƟŏĮƦĬĺńĽħŋŏĨŇĴŏĨŖĴȮ
ĺńĽħŋĕŉŘĬĶŌĮĪĶĚŐĸŃĺńĽħŋŏıŇŗĴŏĬŊŘŀȮŏĬŊŗŀĚěŅĔŏĶĞŇĬĴňħƟĺĵĔńĬľĸŅĵĝĬŇħȮħńĚĬńŘĬĔŅĶŒĝƟŏĶĞŇĬŒľƟœħƟįĸħňĪňŗĽŋħȮ
ěŉĚĨƟŀĚĻŉĔļŅėŋĦĽĴĭńĨŇĕŀĚŏĶĞŇĬĪňŗěŃĬņĴŅŒĝƟĚŅĬŏĽňĵĔƞŀĬ ėŋĦĽĴĭńĨŇĽņėńĠĕŀĚŏĶĞŇĬĽńĚŏėĶŅŃľƢĪňŗėĺĶ
ıŇěŅĶĦŅȮœħƟŐĔƞȮĔŅĶĵŉħĔńĭıŊŘĬįŇĺȮėĺŅĴŐĕŖĚŐĶĚȮėĺŅĴĪĬĪŅĬĨƞŀĔŅĶĕńħĽňȮėĺŅĴĪĬĔĶħħƞŅĚȮėĺŅĴ
ĪĬĪŅĬĨƞŀėĺŅĴĶƟŀĬȮėĺŅĴĪĬĬŘņȮėĺŅĴĪĬĨńĺĪņĸŃĸŅĵĶŋĬŐĶĚȮėĺŅĴĪĬĪŅĬĨƞŀĔŅĶŏĮĸňŗĵĬĽňľĶŊŀœĴƞ
ĪņŒľƟĽňĞňħĸĚȮœĴƞŏĔŇħİŋƙĬȮŐĸŃĴňėĺŅĴėĺŅĴĮĸŀħĳńĵĨƞŀĽŋĕĳŅıįŌƟŒĝƟĚŅĬ 

 

3,1ȮĺńĽħŋŐĨƞĚŏĨŇĴ &Retouch) ĔŖėŊŀȮĽŅĶĽňȮ&Pigment) ĔńĭȮĽŊŗŀĪňŗŒĝƟįĽĴĽňȮ&Binder) ĪňŗŒĝƟŐĨƟĴĽň
ŏıŊŗŀĨĔŐĨƞĚĸĺħĸŅĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŒĬĚŅĬŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĔŅĶĨńħĽŇĬŒěĪňŗěŃĨĔŐĨƞĚ
ĸĺħĸŅĵĭĬıŊŘĬĪňŗĪňŗŏĨŇĴĺńĽħŋŏĨŇĴŏĨŖĴŏĕƟŅœĮŒľĴƞȮĕŉŘĬĔńĭĔŅĶıŇěŅĶĦŅľĸńĔģŅĬĪňŗĴňŀĵŌƞĕŀĚĶŌĮĸńĔļĦƢŏħŇĴ
ĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĭŅĚĔĶĦňĔŅĶŐĨƞĚŏĨŇĴĸĺħĸŅĵŀŅěŏĮƦĬŏıňĵĚŏĕňĵĬŏıŇŗĴĸŅĵŏĽƟĬĭĬıŊŘĬĪňŗĕĬŅħŏĸŖĔȮ
ŐĨƞŏĴŊŗŀĬńĔŀĬŋĶńĔļƢĨƟŀĚŐĨƞĚŏĨŇĴĸĺħĸŅĵĭĬıŊŘĬĪňŗĕĬŅħŒľĠƞȮĔŅĶŐĨƞĚŏĨŇĴĸĺħĸŅĵŀŅěěŃœĴƞĽŅĴŅĶĩ 
ĪņœħƟŀĵƞŅĚĩŌĔĨƟŀĚĨŅĴľĸńĔěĶŇĵīĶĶĴȮŏĺƟĬŐĨƞěŃĴňľĸńĔģŅĬĪňŗĝńħŏěĬŏĔňŗĵĺĔńĭĸńĔļĦŃĕŀĚĨƟĬĜĭńĭȮ 

ĺŇīňĨĔŐĨƞĚįŇĺĕŀĚĺńĽħŋŏĨŇĴŏĨŖĴŒľƟĴňėĺŅĴĽŀħėĸƟŀĚĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĭŅĚĝĬŇħĪňŗĴňĽňŐĨĔĨƞŅĚ
ĔńĭĺńĽħŋŒľĴƞħƟĺĵĽňȮĞŉŗĚĔŖĴňľĸŅĔľĸŅĵĝĬŇħĽŅĴŅĶĩĪņœħƟȮĽňĪňŗŒĝƟŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĽƞĺĬĴŅĔ
ŏĮƦĬĽňĪňŗĪņěŅĔŀĬŇĬĪĶňĵĺńĨĩŋľĶŊŀĽňĕŀĚőĸľŃŀŀĔœĞħƢĞŉŗĚœĴƞĽĶƟŅĚįĸŏĽňĵŒľƟĔńĭŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮ 
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ĽňŐĸŃĽŊŗŀįĽĴĽňĪňŗŒĝƟėĺĶĴňėŋĦĽĴĭńĨŇȮŏĝƞĬȮĵŉħĨŇħĔńĭıŊŘĬįŇĺœħƟħňȮĽňœĴƞŏĮĸňŗĵĬŐĮĸĚĴŅĔŏĴŊŗŀŐľƟĚȮľĶŊŀœĴƞĪņ
ĮĢŇĔŇĶŇĵŅĔńĭıŊŘĬįŇĺŐĸŃŐĽħĚįĸĨƞŀŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŐĸŃĪňŗĽņėńĠėŊŀĨƟŀĚĽŅĴŅĶĩŏŀŅŀŀĔœħƟĚƞŅĵȮĔƞŀĬ
ĔŅĶŐĨƟĴĽňŏıŊŗŀĨĔŐĨƞĚĸĺħĸŅĵŀŅěĨƟŀĚŏĨĶňĵĴıŊŘĬĪňŗħƟĺĵĽŅĶŏėĸŊŀĭįŇĺĝĬŇħĨƞŅĚȮŕȮŏıŊŗŀŒľƟĽňĵŉħŏĔŅŃĔńĭ
ıŊŘĬįŇĺȮľĶŊŀœĴƞĩŌĔħŌħĞŉĴĸĚŒĬįŇĺĕŀĚĺńĽħŋŏĨŇĴŏĨŖĴĪňŗĴňĶŌıĶŋĬĽŌĚœħƟ 

ĔŅĶŐĨƟĴĽňŏıŊŗŀĨĔŐĨƞĚĸĺħĸŅĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮėĺĶŏĸŊŀĔŒĝƟĽŊŗŀįĽĴĽňĪňŗŏĕƟŅĔńĬœħƟĔńĭŏĬŊŘŀ
ĺńĽħŋőħĵœĴƞĔƞŀŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵľĶŊŀėĺŅĴŐĨĔĨƞŅĚȮŏĝƞĬȮĴńĬĺŅĺȮľĶŊŀȮħƟŅĬȮěĬŐĨĔĨƞŅĚĔńĭıŊŘĬįŇĺŏħŇĴ
ĴŅĔŏĔŇĬœĮȮ 

ĕńŘĬĨŀĬŏĮĶňĵĭŏĪňĵĭĽňȮıŊŘĬįŇĺŐĸŃėĺŅĴĴńĬĺŅĺŏĮƦĬĽƞĺĬĪňŗĵŅĔŐĸŃĬŅĬĪňŗĽŋħŒĬĔŅĶĨĔŐĨƞĚ
ĸĺħĸŅĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĔŅĶŏĮĶňĵĭŏĪňĵĭĽňěŃĨƟŀĚŐĴƞĬĵņȮĩƟŅĨƟŀĚĔŅĶĮĔĮƕħĶƞŀĚĶŀĵĺńĽħŋĪňŗŏĨŇĴŏĕƟŅ
œĮŒľĴƞŒľƟœĴƞĴňĶŀĵĨƞŀŐĸŃĴŀĚœĴƞŏľŖĬȮŏĴŊŗŀĪņĽňŒľƟŏĕƟŅĔńĬœħƟŀĵƞŅĚĽĴĭŌĶĦƢŐĸƟĺȮĬńĔŀĬŋĶńĔļƢĨƟŀĚėņĬŉĚĩŉĚ
ĕƟŀŏĪŖěěĶŇĚĺƞŅȮĽňŀŅěŏĮĸňŗĵĬœĮŏĴŊŗŀŐľƟĚŐĸŃĽŅĴŅĶĩŏĮĸňŗĵĬœħƟŀňĔėĶńŘĚŏĴŊŗŀŏėĸŊŀĭıŊŘĬįŇĺěŃĴňĔŅĶ
ŏĮĸňŗĵĬŐĮĸĚĪňŗŀŅěĪņŒľƟĽňŏĕƟĴĕŉŘĬľĶŊŀŀƞŀĬĸĚ 

ľĸńĔŒĬĔŅĶŐĨƟĴĽňŏıŊŗŀĨĔŐĨƞĚĸĺħĸŅĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏıŊŗŀŒľƟĔĸńĭĴŅħŌĽĴĭŌĶĦƢħńĚŏħŇĴȮ 
ėĺĶĵŉħľĸńĔıĵŅĵŅĴŐĨƞĚŏĨŇĴĝŇŘĬĚŅĬŒľƟĬƟŀĵĪňŗĽŋħŏĪƞŅĪňŗěŃŏĮƦĬœĮœħƟȮĞŉŗĚĔŅĶŐĨƟĴĽňŏıŊŗŀĨĔŐĨƞĚĸĺħĸŅĵŀŅě
ĔĶŃĪņœħƟľĸŅĵĶŃħńĭȮĨńŘĚŐĨƞœĴƞŒĝƟĽňŏĸĵěĬĩŉĚŒĝƟĽňĨĔŐĨƞĚěņĬĺĬĴŅĔȮĪńŘĚĬňŘĕŉŘĬŀĵŌƞĔńĭėĺŅĴŏľĴŅŃĽĴĔńĭ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŐĨƞĸŃĝŇŘĬȮĞŉŗĚĔŅĶĨńħĽŇĬŒěĨĔŐĨƞĚĸĺħĸŅĵħƟĺĵĽňŒĬĶŃħńĭŒħĬńŘĬĕŉŘĬŀĵŌƞĔńĭĺńĨĩŋĮĶŃĽĚėƢ
ĕŀĚĔŅĶŀĬŋĶńĔļƢȮėĺŅĴĨƟŀĚĔŅĶĕŀĚįŌƟĴňĽƞĺĬœħƟĽƞĺĬŏĽňĵȮĕĬŅħĕŀĚėĺŅĴŏĽňĵľŅĵȮĶŃħńĭĕŀĚėĺŅĴŏĽňĵľŅĵȮ
ĭĶŇŏĺĦĪňŗŏĽňĵľŅĵȮŐĸŃėĺŅĴĽņėńĠĕŀĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĞŉŗĚěŃĽƞĚįĸŒľƟĬńĔŀĬŋĶńĔļƢĨńħĽŇĬŒěŒĝƟĺŇīňĨĔŐĨƞĚ
ĳŅıŐĭĭĪňŗĽńĚŏĔĨŏľŖĬœħƟĝńħŏěĬȮŐĭĭĪňŗĽńĚŏĔĨŏľŖĬœħƟŏıňĵĚĭŅĚĽƞĺĬȮľĶŊŀĨĔŐĨƞĚŐĭĭıĶŅĚĨŅœħƟŀĵƞŅĚ
ŐĬĭŏĬňĵĬěĬĽńĚŏĔĨœĴƞŏľŖĬĺƞŅĴňĔŅĶĨĔŐĨƞĚȮ(ĬŇőėĸȮĜň ŐĸŃėĦŃ, Ĵ,Į,Į,: 149' 

ĔŅĶŏĸŊŀĔŒĝƟĺńĽħŋĽņľĶńĭŐĨƟĴĽňŏıŊŗŀĨĔŐĨƞĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĨƟŀĚėņĬŉĚĩŉĚėĺŅĴĽŅĴŅĶĩŒĬĔŅĶ
ŐĔƟœĕŒľƟėŊĬĽĳŅıŏľĴŊŀĬŏħŇĴħƟĺĵȮľŅĔěņŏĮƦĬĨƟŀĚĶŊŘŀĽƞĺĬĪňŗĨĔŐĨƞĚħƟĺĵĽňŀŀĔŒĬŀĬŅėĨȮĔŖĨƟŀĚŏĸŊŀĔŒĝƟ
ĺńĽħŋĪňŗĽŅĴŅĶĩĸƟŅĚŀŀĔœħƟŒľƟŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅėŊĬĽĳŅıŏľĴŊŀĬŏħŇĴȮŒĬŀĬŅėĨŀŅěĨƟŀĚĸƟŅĚŀŀĔĔŖėĺĶ
ŏĸŊŀĔĺńĽħŋĪňŗĸƟŅĚŀŀĔœħƟĚƞŅĵȮőħĵœĴƞĔƞŀŒľƟŏĔŇħėĺŅĴŏĽňĵľŅĵŐĔƞŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŐĸŃœĴƞėĺĶĨĔŐĨƞĚľĶŊŀ
ħńħŐĮĸĚŒħȮŕȮőħĵŏĜıŅŃŀĵƞŅĚĵŇŗĚŒĬĔĶĦňĪňŗĪņŐĸƟĺĽƞĚįĸŒľƟŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĔŇħĔŅĶŏĮĸňŗĵĬŐĮĸĚőħĵ
ĩŅĺĶȮħńĚĬńŘĬĔŅĶŏĸŊŀĔĺńĽħŋĪňŗŒĝƟŒĬĔŅĶŐĨƟĴĽňŏıŊŗŀĨĔŐĨƞĚŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅėĺĶŏĸŊŀĔĺńĽħŋĪňŗĴňėŋĦĽĴĭńĨŇ
ŏľĴŅŃĽĴŐĸŃŏĕƟŅĔńĬœħƟħňĔńĭĸĺħĸŅĵŏħŇĴȮĶĺĴĩŉĚĨƟŀĚŏĕƟŅĔńĬœħƟħňĔńĭĺńĽħŋĪňŗŒĝƟŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ
ħƟĺĵȮ  

5.3.1 ĽŊŗŀįĽĴĽňȮľĶŊŀȮĽŅĶĵŉħŏĔŅŃȮ&Binder) ĪňŗĽŅĴŅĶĩŏĸŊŀĔŒĝƟįĽĴĔńĭĽŅĶĽňȮŏıŊŗŀ
ĨĔŐĨƞĚĸĺħĸŅĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮŐĭƞĚŀŀĔŏĮƦĬȮ2ȮĮĶŃŏĳĪȮħńĚĬňŘ 

/,ȮĽŊŗŀįĽĴĽňĝĬŇħœĴƞĸŃĸŅĵĬŘņȮ&Non-aqueous)  
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-ȮĽňĬŘņĴńĬœĴƞėĺĶŒĝƟȮŏıĶŅŃěŃĴňėĺŅĴĴńĬĺŅĺŏĔŇĬœĮ 
-ȮŏĶĞŇĬīĶĶĴĝŅĨŇȮŀŅěŏĽŊŗŀĴĽĳŅıŐĸŃĔĸŅĵŏĮƦĬĽňŏľĸŊŀĚœħƟȮ 
-ȮŏĶĞŇĬĽńĚŏėĶŅŃľƢȮıŅĶŅĸŀĵħƢȮĭň-50ȮĴňėĺŅĴŏĽĩňĵĶĽŌĚŐĸŃĸƟŅĚŀŀĔœħƟȮ 
0,ȮĽŊŗŀįĽĴĽňĝĬŇħĸŃĸŅĵĬŘņȮ&Aqueous)  
- ĽňĬŘņȮŏľĴŅŃŐĔƞĔŅĶŒĝƟĨĔŐĨƞĚĸĺħĸŅĵ 
- ŀŃėĶŇĸŇĔȮŀŇĴńĸĝńĬȮ&Acrylic emulsion) 

  ėŋĦĽĴĭńĨŇĪňŗħňĕŀĚĽŊŗŀįĽĴĽň 
   /,ȮĴňėĺŅĴĮĸŀħĳńĵŐĸŃŒĝƟĚŅĬĚƞŅĵ 
   0,ȮĽŅĴŅĶĩŏŀŅŀŀĔœħƟĚƞŅĵĪńŘĚĨŀĬŏĮƖĵĔŐĸŃŐľƟĚ 
   1,ȮŏĴŊŗŀŐľƟĚŐĸƟĺĴňėĺŅĴŐĕŖĚŐĶĚıŀ 
   2,ȮĵŉħĨŇħœħƟħňĔńĭĝńŘĬĺńĽħŋŏĨŖĴŏĨŖĴĪňŗŒĽƞŏĕƟŅœĮŒľĴƞ 
   3,ȮĝƞĺĵŏĽĶŇĴėĺŅĴėĚĪĬĕŀĚĽň 

5.3.2 įĚĽňȮ&Powder pigments'ȮįĚĽňȮėŊŀĽŅĶŏėĴňĪňŗŏĮƦĬĕŀĚŐĕŖĚĴňŀĬŋĳŅėĸŃŏŀňĵħ
œĴƞĸŃĸŅĵŒĬĽŇŗĚĬņĽňȮŏĮƦĬŀĚėƢĮĶŃĔŀĭĕŀĚŏĬŊŘŀĽňĪņŒľƟŏĔŇħŏĜħĽňŐĸŃėĺŅĴĪŉĭŐĽĚȮĝƞĺĵĮƕħĭńĚıŊŘĬįŇĺȮįĚĽň
ĪňŗŒĝƟėĺĶĪņĴŅěŅĔŀĬŇĬĪĶňĵĺńĨĩŋľĶŊŀĽňĕŀĚőĸľŃŀŀĔœĞħƢȮŐĸŃĽŅĴŅĶĩįĽĴįĚĽňĸĚŒĬŏĶĞŇĬĽńĚŏėĶŅŃľƢœħƟ 

5.3.3 ĽňŀŃėĶňĸŇėȮ&Acrylic'ȮĪņěŅĔŏĴŖħĽňĪňŗŐĕĺĬĸŀĵŀĵŌƞŒĬŀŃėĶŇĸŇĔȮŀŇĴńĸĝńĬőıĸň
ŏĴŀĶƢŐĸŃıĸŅĽĨŇœĞŏĞŀĶƢȮĽňŀŃėĶňĸŇėŒĝƟĬŘņŏĮƦĬĨńĺĪņĸŃĸŅĵŐĨƞěŃĔńĬĬŘņœħƟŏĴŊŗŀŐľƟĚȮĮĸŀħĽŅĶıŇļŐĸŃĴň
įŇĺħƟŅĬĪňŗĽŅĴŅĶĩŏėĸŊŀĭŏĚŅŏıŊŗŀĽĶƟŅĚėĺŅĴŏĚŅœħƟȮĸńĔļĦŃĕŀĚĽňŀŃėĶŇĸŇĔěŃŏľĴŊŀĬĽňĬŘņĴńĬĴŅĔȮŐĨƞěŃ
ŏĕƟĴĕƟĬŐĸŃĽħŒĽĔĺƞŅȮŒĬŏĬŊŘŀĽňĴňėĺŅĴĪŉĭŐĽĚ ĶŃĵŃŏĺĸŅŐľƟĚĽńŘĬȮŏĺĸŅŐľƟĚěŃŏľĴŊŀĬĔńĭŐįƞĬĲƕĸƢĴȮ 
ĽňŀŃėĶŇĸŇĔĽŅĴŅĶĩĶŃĭŅĵŒľƟĭŅĚěĬėĸƟŅĵĽňĬŘņœħƟȮľŅĔįĽĴĬŘņŒĬĮĶŇĴŅĦĪňŗŏľĴŅŃĽĴȮ 

3,1,2ȮĽňĬŘņȮ&Water color'ȮŏľĴŅŃŐĔƞĔŅĶŒĝƟŒĬĚŅĬŀĬŋĶńĔļƢȮħƟĺĵėŋĦĽĴĭńĨŇĪňŗĸƟŅĚ
ŀŀĔœħƟĚƞŅĵȮĽňĬŘņȮœħƟěŅĔĔŅĶĬņįĚĽňĴŅįĽĴĔńĭĔńĴŀŃėŅŏĞňĵȮ&Gum acacia ĵŅĚœĴƟĪňŗœħƟěŅĔĨƟĬœĴƟĽĔŋĸ
ĔĶŃĩŇĬ'ȮĸńĔļĦŃĕŀĚĽňĬŘņěŃĴňėĺŅĴĭŅĚŒĽĴŅĔĔĺƞŅĽňĝĬŇħŀŊŗĬȮŒĝƟĬŘņŏĮƦĬĨńĺĪņĸŃĸŅĵȮĽňěŃĔĶŃěŅĵĨńĺ
œħƟħňŒĬĬŘņȮŏĴŊŗŀŐľƟĚŐĸƟĺľŅĔĩŌĔĬŘņĽňěŃĸŃĸŅĵŀŀĔœħƟŀňĔȮœĴƞŏľĴŊŀĬĔńĭĽňĬŘņĴńĬŐĸŃĽňŀŃėĶŇĸŇĔĞŉŗĚěŃœĴƞ
ĸŃĸŅĵŀňĔŏĴŊŗŀĩŌĔĬŘņȮ 

3,1,3ȮĝńŘĬŏėĸŊŀĭȮ&Glaze' įĸŇĨĳńĦĤƢĪňŗŒĝƟŒĬĔŅĶĽĶƟŅĚĝńŘĬŏėĸŊŀĭĪňŗŒĔĸƟŏėňĵĚĔńĭ 
ĝńŘĬŏėĸŊŀĭĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮėŊŀȮGolden Porcelain Restoration Glaze ŒĝƟĞƞŀĴŐĞĴ
ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀĔĶŃŏĭŊŘŀĚŐĸŃŀŋħĶŀĵŐĨĔŏĸŖĔĬƟŀĵĭĬıŊŘĬįŇĺȮĴňėŋĦĽĴĭńĨŇŐľƟĚŏĶŖĺȮĽŅĴŅĶĩĕńħŐĨƞĚ
įŇĺœħƟŐĸŃĽŅĴŅĶĩĪŅĪńĭľĶŊŀıƞĬľĸŅĵĝńŘĬœħƟȮŏĮƦĬŏėĸŊŀĭĽŌĨĶĬŘņĪņŒľƟŏĔŇħĝńŘĬĲƕĸƢĴĪňŗĽŅĴŅĶĩĬņŀŀĔœħƟȮ
őħĵĨńĺĪņĸŃĸŅĵŀŃĞŇőĨĬȮĴňŒľƟŏĸŊŀĔĪńŘĚŐĭĭħƟŅĬŐĸŃŐĭĭŏĚŅŐĸŃĽŅĴŅĶĩįĽĴĔńĬŏıŊŗŀĽĶƟŅĚĝńŘĬŏėĸŊŀĭ 
ĪňŗĨƟŀĚĔŅĶ 
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ĔŅĶŏĸŊŀĔŒĝƟıŌƞĔńĬŐĸŃŐŀĶƢĭĶńĝľĶŊŀıŌƞĔńĬĸĴȮĽņľĶńĭĪŅĽňıŊŘĬįŇĺŐĸŃĽňıŊŘĬľĸńĚĪńŗĺœĮėĺĶŒĝƟıŌƞĔńĬ
ĸĴȮŏĬŊŗŀĚěŅĔıŌƞĔńĬľĶŊŀŐĮĶĚīĶĶĴħŅœĴƞĽŅĴŅĶĩĽĶƟŅĚĝńŘĬŏėĸŊŀĭįŇĺĪňŗĭŅĚľĶŊŀőĮĶƞĚŐĽĚœħƟőħĵœĴƞĪŇŘĚĶŀĵ
İƖŐĮĶĚœĺƟȮŐĸŃėĺŅĴŏĶňĵĭĕŀĚĕŀĭĽňĪňŗĨŇħĔńĭĭĶŇŏĺĦĪňŗœĴƞœħƟĨĔŐĨƞĚĽňĬńŘĬĴňėĺŅĴĔĸĴĔĸŊĬħň 

ıŌƞĔńĬľĶŊŀŐĮĶĚīĶĶĴħŅĴňėĺŅĴĽņėńĠŒĬĔŅĶĺŅħĸĺħĸŅĵĪňŗĨƟŀĚĔŅĶėĺŅĴĸŃŏŀňĵħȮĔŅĶŏĸŊŀĔ
ıŌƞĔńĬľĶŊŀŐĮĶĚĪňŗŏľĴŅŃĽĴŏĮƦĬĽŇŗĚĽņėńĠĪňŗėĺĶĬņĴŅıŇěŅĶĦŅŏĴŊŗŀĨƟŀĚĨĔŐĨƞĚĸĺħĸŅĵŒľƟŒĔĸƟŏėňĵĚĔńĭ
ĸŅĵĨƟĬŐĭĭȮěņĸŀĚěńĚľĺŃİƖŐĮĶĚŏıŊŗŀĽĶƟŅĚĸĺħĸŅĵĪňŗŒĔĸƟŏėňĵĚĨƟĬŐĭĭ 

ĔŅĶŏĸŊŀĔıŌƞĔńĬŒĬĔŅĶĨĔŐĨƞĚĸĺħĸŅĵȮėĺĶėņĬŉĚĩŉĚĮƤěěńĵȮŏĝƞĬȮıŊŘĬįŇĺȮĕĬŅħŐĸŃĶŌĮĶƞŅĚĕŀĚ
ŏĽƟĬŒĵȮĮƤěěńĵŏľĸƞŅĬňŘěŃĔņľĬħėŋĦĽĴĭńĨŇĕŀĚŐĮĶĚȮŏĝƞĬȮĶŌĮĪĶĚĕŀĚĮĸŅĵıŌƞĔńĬȮĔŅĶėĺĭėŋĴĔŅĶœľĸ
ĕŀĚĽňȮĔŅĶħŌħĞńĭĽňȮŐĸŃėĺŅĴėĚĪňŗĕŀĚĔŅĶĶŃĭŅĵĽň 

ĮƤěěńĵĽņėńĠŒĬĔŅĶŏĸŊŀĔŒĝƟŐŀĶƢĭĶńĝľĶŊŀıŌƞĔńĬĸĴŀĵƞŅĚĩŌĔĨƟŀĚȮėŊŀȮŐĶĚħńĬŀŅĔŅĻȮĮĶŇĴŅĦĕŀĚ
ĽňĪňŗĮĸƞŀĵŀŀĔĴŅȮĶŃĵŃľƞŅĚěŅĔıŊŘĬįŇĺĪňŗıƞĬȮĔŅĶŏėĸŊŗŀĬœľĺĕŀĚĴŊŀȮŐĸŃĕĬŅħĕŀĚľńĺĜňħȮŒĬĔŅĶıƞĬĽň
ĩƟŅĨƟŀĚĔŅĶŏĽƟĬĸŃŏŀňĵħėĺĶĩŊŀľńĺŐĮĶĚŒľƟŒĔĸƟıŊŘĬįŇĺĴŅĔĪňŗĽŋħőħĵĮĸƞŀĵĽňěņĬĺĬŏĸŖĔĬƟŀĵȮŐĸŃĩƟŅ
ĨƟŀĚĔŅĶıƞĬŒĬıŊŘĬĪňŗĔĺƟŅĚĕŉŘĬȮėĺĶĩŊŀľńĺŐĮĶĚŒĬĶŃĵŃľƞŅĚĮĶŃĴŅĦȮ/.-/3ȮŏĞŖĬĨŇŏĴĨĶěŅĔıŊŘĬįŇĺĪňŗıƞĬ
ħƟĺĵĮĶŇĴŅĦĽňĪňŗĴŅĔĕŉŘĬȮ 
 

4,ȮĔŅĶĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵ 
 

 ĔŅĶĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟŏĪėĬŇėĔŅĶŐĨƞĚĳŅıħŇěŇĪńĸŐĸŃĺńĽħŋĸŀĔĸŅĵŐĸŃŒĬĔŅĶŀĬŋĶńĔļƢ
ĬńŘĬȮįŌƟĻŉĔļŅœħƟĽĶŋĮįĸĔŅĶĻŉĔļŅŏıŊŗŀŏĮƦĬŐĬĺĪŅĚĔŅĶĻŉĔļŅĨƞŀœĮħńĚĬňŘ 

ŏĪėĬŇėĔŅĶŐĨƞĚĳŅıħŇěŇĪńĸŒĬĚŅĬŀĬŋĶńĔļƢőħĵȮĪŇĴȮĺŇŏĪĸȮ&Tim Vitale) ŐĸŃ ıŀĸȮŏĴĽĽŇŏĵƞŀĶƢȮ
(Paul Messier) œħƟŏįĵŐıĶƞĚŅĬĻŉĔļŅŏĶŊŗŀĚȮHistoric Wallpaper Digitally Remastered: Early 
Twentieth-Century Block-Printed English Wallpaper in the Yin Yu Tang House at the 
Peabody Essex Museum őėĶĚĔŅĶŀĬŋĶńĔļƢĭƟŅĬœĴƟěňĬőĭĶŅĦěŅĔĴĦĤĸŀŅĬŁŋĵȮ&Anhui'ȮĪňŗĶŊŘŀŐĸŃ
ĕĬĵƟŅĵĴŅĽĶƟŅĚěņĸŀĚœĺƟĪňŗıŇıŇīĳńĦĤƢıňĭŀħňŘȮŏŀĽŏĞĔĞƢȮȮ&Peabody Essex) ĶńģŐĴĽĞŅĝŌŏĞĨĽƢȮ
ĽľĶńģŀŏĴĶŇĔŅȮőėĶĚĔŅĶĬňŘĬņŏĪėĬŇėĔŅĶŐĨƞĚĳŅıħŇěŇĪńĸĴŅŒĝƟĩƞŅĵĳŅıĔĶŃħŅļĮƕħįĬńĚȮ&Wallpaper'ȮĪňŗ
ŏĽŊŗŀĴĽĳŅıŐĸŃŏľĸŊŀĶƞŀĚĶŀĵĭŅĚĽƞĺĬȮĴŅŐĮĸĚŏĮƦĬħŇěŇĪńĸŐĸŃįĸŇĨĞŘņȮőħĵĪńŘĚėŌƞĮĶŃĽĭėĺŅĴĽņŏĶŖěŒĬ
ĔŅĶŒĝƟőĮĶŐĔĶĴŐĨƞĚĳŅıħŇěŇĪńĸŐĸŃıŇĴıƢĔĶŃħŅļĮƕħįĬńĚŒľĴƞȮőħĵŒĝƟŏėĶŊŗŀĚıŇĴıƢŀŇĚėƢŏěŖĪȮŐĸŃĨŇħ
ĔĶŃħŅļĮƕħįĬńĚĪňŗıŇĴıƢĕŉŘĬŒľĴƞőħĵŒĝƟĺńĽħŋĪňŗŒĝƟŒĬĚŅĬŀĬŋĶńĔļƢȮėŊŀ Lascaux 498-20X (water-based 
thermoplastic acrylic resin)ȮĭĬįĬńĚŒĬŀŅėŅĶĶŊŘŀĴŅĽĶƟŅĚŒľĴƞ (Vitale and Paul Messier, 2004: 
109-113) 

ħŀĺƢĬȮŏŁĸŏĸŀĶƢȮ(Dawn Heller) ĬńĔŀĬŋĶńĔļƢĔĶŃħŅļěŅĔıŇıŇīĳńĦĤƢĻŇĸĮŃĲƕĸŅŏħŏĲƖĵȮ
(Philadelphia Museum of Art)ȮŐĸŃĴŇŏĝĸȮĵŌŏėĪȮ(Michele Youket) ĬńĔĺŇěńĵěŅĔľŀĽĴŋħŐľƞĚĝŅĨŇȮ
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(Library of Congress) œħƟŏįĵŐıĶƞĚŅĬĻŉĔļŅŏĶŊŗŀĚȮA Tale of Two Facsimiles: Incorporating 
Digital Technology in Conservation Treatments őħĵĪħĸŀĚŒĝƟőĮĶŐĔĶĴŐĨƞĚĳŅıħŇěŇĪńĸŀŃőħĭňȮ
őĲőĨĝŀĮȮ(Adobe Photoshop) ŏıŊŗŀĨĔŐĨƞĚĳŅıĪňŗŏĽňĵľŅĵŐĸŃıŇĴıƢĽņŏĬŅĕŉŘĬŒľĴƞȮŒĬĔŅĶĻŉĔļŅĵńĚ
ŀĳŇĮĶŅĵĩŉĚȮĔŅĶĪņĽņŏĬŅĳŅıĕŉŘĬŒľĴƞĺƞŅěŃĨƟŀĚĴňĸńĔļĦŃŏľĴŊŀĬĺńĨĩŋŏħŇĴĴŅĔĬƟŀĵŏıňĵĚŒħȮĽŇŗĚŒħĽņėńĠ
ĔĺƞŅĔńĬĶŃľĺƞŅĚėĺŅĴĶŌƟĽŉĔĽĺĵĚŅĴĪŅĚĽŋĬĪĶňĵľĶŊŀėĺŅĴĩŌĔĨƟŀĚĕŀĚĶŅĵĸŃŏŀňĵħĕŀĚĳŅıĪňŗĪņĕŉŘĬŒľĴƞ 
ŀňĔĪńŘĚĽņŏĬŅĳŅıĪňŗĪņĕŉŘĬŒľĴƞěŃŏĔŖĭœĺƟœħƟĬŅĬŐėƞœľĬŐĸŃěńħŏĔŖĭŀĵƞŅĚœĶ 

ĔŅĶĽĶƟŅĚĽņŏĬŅĳŅıŏıŊŗŀĺńĨĩŋĮĶŃĽĚėƢŒĬĔŅĶĻŉĔļŅŐĸŃĝƞĺĵŏĽĶŇĴĳŅıĸńĔļĦƢľĶŊŀėĺŅĴ
ĽĺĵĚŅĴĪŅĚĽŋĬĪĶňĵŒĬĚŅĬŀĬŋĶńĔļƢȮ0ȮĝŇŘĬĪňŗľŀĽĴŋħŐľƞĚĝŅĨŇȮőħĵĚŅĬŐĶĔŏĮƦĬĔŅĶŀĬŋĶńĔļƢĳŅıŏĕňĵĬĽň
ĭĬĔĶŃħŅļĪňŗŏĮƦĬĳŅıĮĶŃĔŀĭŒĬĺŅĶĽŅĶȮĽĴńĵĔĸŅĚėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ/7ȮĳŅıĺŅħĩŌĔŐĵĔŀŀĔěŅĔ
ĺŅĶĽŅĶŐĸŃěńħŏĔŖĭŐĵĔĔńĬȮĔŅĶĪņĽņŏĬŅĳŅıŐĸŃĬņœĮŐĪĶĔœĺƟŒĬĺŅĶĽŅĶĜĭńĭŏħŇĴȮĴňĺńĨĩŋĮĶŃĽĚėƢ
ŏıŊŗŀĔŅĶĻŉĔļŅĽņľĶńĭĬńĔĺŇěńĵĪňŗŒľƟėĺŅĴĽĬŒěŒĬĕƟŀĴŌĸĪňŗĴňŀĵŌƞŒĬĺŅĶĽŅĶĪňŗĴňĳŅıŀƟŅĚŀŇĚĴŅĔĔĺƞŅĳŅıĺŅħ
ĨƟĬĜĭńĭĪňŗĩŌĔŐĵĔŀŀĔĴŅȮħńĚĬńŘĬĽņŏĬŅĳŅıěņŏĮƦĬĨƟŀĚĴňėŋĦĽĴĭńĨŇėĚĪĬŒĬĶŃĵŃĵŅĺȮŏĬŊŗŀĚěŅĔĴňėĺŅĴ
ŏĮƦĬœĮœħƟĪňŗĽņŏĬŅĳŅıěŃĩŌĔŒĽƞŏĕƟŅœĮŒĬĺŅĶĽŅĶŐĪĬĳŅıĨƟĬĜĭńĭȮŒĬĔĶĦňĬňŘėĺŅĴĩŌĔĨƟŀĚĕŀĚ
ĶŅĵĸŃŏŀňĵħĕŀĚĽņŏĬŅĳŅıĴňėĺŅĴĽņėńĠĔĺƞŅĳŅıĸńĔļĦƢľĶŊŀėĺŅĴĽĺĵĚŅĴĶŃľĺƞŅĚĽņŏĬŅŐĸŃĨƟĬĜĭńĭȮ
ĔĶŃħŅļĪňŗĬńĔŀĬŋĶńĔļƢŏĸŊŀĔŒĝƟŏĮƦĬĔĶŃħŅļĠňŗĮŋƙĬŐĭĭĭŅĚĪňŗıŇĴıƢħƟĺĵŏėĶŊŗŀĚıŇĴıƢŀŇĚėƢŏěŖĪĪňŗıŇĴıƢĳŅı
ėĺŅĴĸŃŏŀňĵħĽŌĚ 

ĚŅĬĝŇŘĬĪňŗĽŀĚŏĮƦĬĔŅĶĽĶƟŅĚĽņŏĬŅĳŅıŏıŊŗŀŀŋħĶŀĵĕĬŅħŒľĠƞĭĬőĮĽŏĨŀĶƢĳŅııŇĴıƢľŇĬľĸŅĵĽňȮ
&Chromolithograph) ĵŋėĮĸŅĵėĶŇĽĨƢĻĨĺĶĶļĪňŗȮ/7ȮĽņľĶńĭŒĝƟěńħŐĽħĚĬŇĪĶĶĻĔŅĶĽńĠěĶȮŐĸŃ
ľŀĽĴŋħŐľƞĚĝŅĨŇĴňĽņŏĬŅĳŅıħŇěŇĪńĸŀňĔĝŋħĞŉŗĚĩŌĔĽŐĔĬŏĔŖĭœĺƟȮŐĸŃœĲĸƢŏľĸƞŅĬňŘĩŌĔŒĝƟŏıŊŗŀıŇĴıƢıŊŘĬĪňŗĪňŗĕŅħ
ľŅĵœĮŐĸŃŒĝƟŏĨŇĴĝƞŀĚĺƞŅĚĭĬĳŅıőĮĽŏĨŀĶƢȮŒĬĔĶĦňĬňŘĽŇŗĚĽņėńĠėŊŀȮŏĬŊŘŀĔĶŃħŅļĪňŗŒĝƟŒĬĔŅĶŏĨŇĴĨƟŀĚĴň
ĸńĔļĦŃıŊŘĬįŇĺėĸƟŅĵĔńĭĔĶŃħŅļőĮĽŏĨŀĶƢŏħŇĴȮħńĚĬńŘĬĽņŏĬŅĳŅıĩŌĔıŇĴıƢĭĬĔĶŃħŅļįŇĺħƟŅĬħƟĺĵ
ŏėĶŊŗŀĚıŇĴıƢŀŇĚėƢŏěŖĪȮŏıŊŗŀĳŅıĸńĔļĦƢľĶŊŀėĺŅĴĽĺĵĚŅĴȮĔĸĴĔĸŊĬĶŃľĺƞŅĚĽņŏĬŅŐĸŃĨƟĬĜĭńĭȮ 

ĔŅĶĻŉĔļŅĪńŘĚȮ0ȮőėĶĚĔŅĶĴňĔŅĶĪħĽŀĭĺńĽħŋŏıŊŗŀĨĶĺěĽŀĭėŋĦĽĴĭńĨŇĔŅĶŏĽŊŗŀĴĽĳŅıŒĬĶŃĵŃ
ĵŅĺĕŀĚĔĶŃħŅļŐĸŃľĴŉĔıŇĴıƢŀŇĚėƢŏěŖĪĽňȮőħĵĶŅĵĚŅĬĵńĚœħƟŏĽĬŀĺŇīňĔŅĶĪħĽŀĭŐĸŃįĸĸńıīƢŏĭŊŘŀĚĨƟĬȮ
ĶĺĴĪńŘĚŀŋĮĔĶĦƢŐĸŃĞŀĲĨƢŐĺĶƢĪňŗŒĝƟĽņľĶńĭĔŅĶĩƞŅĵĳŅıŐĸŃĨĔŐĨƞĚĳŅı (Heller and Michele 
Youket, 2002: 91-94) 
 ĔŅĶĻŉĔļŅĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĔŅĶŒĝƟĺńĽħŋĸŀĔĸŅĵŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅőħĵĨĶĚȮıĭŒĬȮ
ı,Ļ,Ȯ0216ȮěŅĔĔŅĶĪħĸŀĚŐĪĬĪňŗĸŅĵĽƞĺĬĪňŗľŅĵħƟĺĵĽĨŇĔŏĔŀĶƢ őħĵȮŏĔĶĔĔŀĶňȮŏŀĽȮŏĭŀĶƢĬȮ(Gregory 
S. Byrne)ȮŏĮƦĬĬńĔŀĬŋĶńĔļƢėĬŐĶĔĪňŗĬņŏĪėĬŇėĔŅĶĸŀĔĸŅĵĴŅŒĝƟŒĬĔŅĶŀĬŋĶńĔļƢȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŒĝƟŒĬ
ĔŅĶĻŉĔļŅėŊŀȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĠňŗĮŋƙĬŐĭĭŀŇĴŅĶŇȮőħĵŒĝƟŏĪėĬŇėĔŅĶŐĨƞĚĳŅıŐĸŃıŇĴıƢħƟĺĵŏėĶŊŗŀĚıŇĴıƢ
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ŏĸŏĞŀĶƢĽňȮŒĬŀńĨĶŅĽƞĺĬȮ/ȮĨƞŀȮ/ȮĪņĽņŏĬŅĸĺħĸŅĵȮěŅĔĬńŘĬĽĶƟŅĚĶŌĮĸŀĔőħĵŒĝƟĺńĽħŋŒĬĚŅĬŀĬŋĶńĔļƢȮėŊŀȮ
őıĸňĵŌĶňŏĪĬĝĬŇħĪňŗŒĝƟĬŘņŏĮƦĬĨńĺĪņĸŃĸŅĵȮ&Waterborne Polyurethane) ĴŅŏĮƦĬĽŊŗŀŒĬĔŅĶĸŀĔĸŅĵȮ 

ĳŅııŇĴıƢěŃĩŌĔıƞĬĪńĭħƟĺĵőıĸňĵŌĶňŏĪĬŏıŊŗŀĽĶƟŅĚĝńŘĬĲƕĸƢĴŐĸƟĺĔĶŃħŅļĪňŗĴňĳŅıěŃĩŌĔĬņœĮŐĝƞĬŘņȮ
ŏıŊŗŀėƞŀĵŕȮĸŀĔŏŀŅĔĶŃħŅļħƟŅĬľĸńĚŀŀĔŒľƟŏľĸŊŀŏıňĵĚĝńŘĬľĴŉĔŐĸŃĲƕĸƢĴőıĸňĵŌĶňŏĪĬȮŐĸŃĬņœĮĺŅĚĭĬ
ĨņŐľĬƞĚĪňŗįƞŅĬĔŅĶŀĬŋĶńĔļƢħƟĺĵĔŅĶŏĨŇĴŏĬŊŘŀĺńĽħŋŐĸƟĺȮěŅĔĬńŘĬŒĝƟ Hxtal NYL-/ȮepoxyȮŏėĸŊŀĭĪńĭȮĮĶńĭ
ĨņŐľĬƞĚȮĨńħŐĨƞĚŐĸŃŏėĸŊŀĭĪńĭŀňĔėĶńŘĚħƟĺĵŀňıŖŀĔĞňŏıŊŗŀŒľƟœħƟıŊŘĬįŇĺĪňŗėĸƟŅĵĔńĭįŇĺŏėĸŊŀĭ (Byrne, 
1995) 

īŇŀŅőĔȮőŀĸŇŏĺňĵĶƞŅȮ(Tiago Oliveira)ȮĬńĔŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŒĬĮĶŃŏĪĻŀńĚĔķļȮŏĽĬŀįĸ
ĔŅĶĻŉĔļŅŏĪėĬŇėĔŅĶĸŀĔĸŅĵĝńŗĺėĶŅĺĪŅĚŏĸŊŀĔŒĬĚŅĬŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ (Temporary 
Transfer Papers as Retouching Media for Ceramics Conservation)ȮŒĬȮı,Ļ,Ȯ0336Ȯőħĵ
ŀīŇĭŅĵĩŉĚĺŇīňŒĝƟĔĶŃħŅļĶŌĮĸŀĔŐĭĭĝńŗĺėĶŅĺĴŅĨĔŐĨƞĚŏĨŇĴĸĺħĸŅĵĸĚĭĬĮŌĬĮĸŅĽŏĨŀĶƢĪňŗŒĝƟŏĮƦĬĺńĽħŋ
ŏĨŇĴŏĨŖĴŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅŏĬŊŘŀĔĶŃŏĭŊŘŀĚȮĬŀĔěŅĔĬňŘĵńĚĬņŏĽĬŀįĸĺŇŏėĶŅŃľƢĔŅĶŏĽŊŗŀĴĽĳŅı
ĕŀĚĽňĪňŗŒĝƟŒĬĔŅĶıŇĴıƢőħĵĺŇīňŏĶƞĚĮĢŇĔŇĶŇĵŅěŅĔŐĽĚ &Oliveira, 0./3' 

ŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅėŊŀȮőĩĸŅĵėĶŅĴȮ(Tureen) ĪňŗŒĝƟŏĪėĬŇėĔŅĶĨĔŐĨƞĚħƟĺĵĔŅĶ
ĸŀĔĸŅĵȮľĸńĔĔŅĶĽņėńĠėŊŀȮĬņĸĺħĸŅĵŒĬĽƞĺĬĪňŗľŅĵœĮĴŅĮĶńĭŐĨƞĚħƟĺĵőĮĶŐĔĶĴŐĨƞĚĳŅıȮŏıŊŗŀŒľƟĨĶĚ
ĔńĭĽňŐĸŃĶŌĮĶƞŅĚĕŀĚĺńĨĩŋȮıŇĴıƢĸŅĵĸĚĭĬĔĶŃħŅļĶŌĮĸŀĔŐĸŃĸŀĔĸŅĵĸĚĭĬıŊŘĬĪňŗĪňŗĨƟŀĚĔŅĶ 

ŏĪėĬŇėĺŇīňĪňŗŒĝƟŒĬĔŅĶĻŉĔļŅȮėŊŀȮĔŅĶĨĶĺěĽŀĭėŋĦĽĴĭńĨŇŐĸŃėĺŅĴĽŅĴŅĶĩŒĬĔŅĶŒĝƟĚŅĬȮ
(Workability) ĕŀĚĔĶŃħŅļĶŌĮĸŀĔĞŉŗĚěŃœħƟĶńĭĔŅĶĮĶŃŏĴŇĬħƟĺĵĽŅĵĨŅȮĔŅĶĪħĽŀĭĮĶŃŏĳĪĔĶŃħŅļ
ĶŌĮĸŀĔȮŐĸŃĺŇīňĔŅĶĸŀĔĸŅĵħƟĺĵĬŘņȮĔŅĶĪħĽŀĭėĺŅĴėĚĪĬĨƞŀŐĽĚőħĵĬņĨńĺŀĵƞŅĚĕŀĚĔĶŃħŅļĶŌĮ
ĸŀĔĴŅŏĶƞĚŀŅĵŋŒľƟĴŅĔĕŉŘĬĳŅĵŒĨƟŐĽĚœĲĬňŀŀĬŐĸŃĺńħėƞŅĔŅĶŏĮĸňŗĵĬĽňħƟĺĵŏėĶŊŗŀĚĺńħĔŅĶħŌħĔĸŊĬŐĽĚȮ
&UV-Vis spectrophotometerȮĵŌĺň-ĺŇĽŇŏĭŇĸȮĽŏĮĔőĪĶőĲőĨĴŇŏĨŀĶƢȮŏĮƦĬŏėĶŊŗŀĚĴŊŀĪňŗĺńħĔŅĶħŌħĔĸŊĬŐĽĚ
ĕŀĚĽŅĶŒĬĝƞĺĚėĺŅĴĵŅĺėĸŊŗĬŀńĸĨĶŅœĺőŀŏĸĨȮŐĸŃĝƞĺĚėĸŊŗĬŐĽĚĪňŗĴŀĚŏľŖĬœħƟ'ȮŐĸŃĺŇīňĔŅĶĪħĽŀĭėĺŅĴ
ėĚĪĬĨƞŀŐĽĚȮ&light fastness) ĪňŗŀƟŅĚŀŇĚĔńĭįƟŅĕĬĽńĨĺƢĵƟŀĴĽňĬŘņŏĚŇĬĴŅĨĶģŅĬȮ&Blue wool standard 
: BWS) ĪňŗĺŅĚœĺƟėŌƞĔńĭĨńĺŀĵƞŅĚȮőħĵįĸĪħĽŀĭŐĽħĚŒľƟŏľŖĬĺƞŅĔĶŃħŅļĶŌĮĸŀĔĴňĶŃĵŃŏĺĸŅĽńĴįńĽĔńĭŐĽĚ
ĪňŗŏĪňĵĭŏĪƞŅĶŃĵŃŏĺĸŅȮ3.ȮĩŉĚȮ/..ȮĮƖȮĨńĺŀĵƞŅĚĕŀĚĔĶŃħŅļĶŌĮĸŀĔĪńŘĚĽňŗŐĭĭĪňŗĵńĚœĴƞįƞŅĬĔŅĶıŇĴıƢȮĺŅĚ
ĪħĽŀĭĳŅĵŒĨƟŐĽĚĲĸŌŀŀŏĶĽŏĞĬĨƢŐĸŃĺńħĔŅĶŏĮĸňŗĵĬĽňħƟĺĵŏėĶŊŗŀĚĽŏĮĔőĨĶőĲőĨĴŇŏĨŀĶƢȮĨńĺŀĵƞŅĚ
ĪńŘĚľĴħŐĽħĚėƞŅėĺŅĴŐĨĔĨƞŅĚĕŀĚĽňĨŗņĔĺƞŅȮ/Ȯ&.,4-.,6'ȮŐĸŃĴŅĔĔĺƞŅȮ/Ȯ&/-/,4'ȮŐĽħĚĩŉĚėŋĦĳŅı
ėĺŅĴėĚĪĬĨƞŀŐĽĚĪňŗħňĴŅĔľŅĔěńħŐĽħĚħƟĺĵĔŅĶĨŇħĨńŘĚĪňŗŏľĴŅŃĽĴ 
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ĭĪĪňŗȮ1Ȯ 
ĺŇīňħņŏĬŇĬĚŅĬĻŉĔļŅ 

 
 ĔŅĶĻŉĔļŅľńĺĕƟŀĪŅĚŏĸŊŀĔŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬıŇĴıƢĸŅĵȮħƟĺĵĺŇīňŏĸňĵĬŐĭĭĔŅĶ
ıŇĴıƢĸŅĵŏĮƦĬĔŅĶĻŉĔļŅőħĵĴŋƞĚŏĬƟĬĔŅĶĮĢŇĭńĨŇȮĪħĸŀĚěĶŇĚȮĔņľĬħĔĸŋƞĴĨńĺŀĵƞŅĚȮĶĺĭĶĺĴĕƟŀĴŌĸȮŐĸŃ
ĭńĬĪŉĔįĸĔŅĶĮĢŇĭńĨŇȮŏıŊŗŀŒľƟĽŀħėĸƟŀĚĔńĭĺńĨĩŋĮĶŃĽĚėƢĔŅĶĻŉĔļŅĺŇīňĔŅĶįĸŇĨŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĨĔŐĨƞĚ
ħƟĺĵĔŅĶĸŀĔĸŅĵȮĻŉĔļŅĮƤĠľŅŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅȮĻŉĔļŅĺńĽħŋĪňŗěŃĬņĴŅŒĝƟŒĬĔŅĶŀĬŋĶńĔļƢ
ĪńŘĚħƟŅĬėŋĦĽĴĭńĨŇŐĸŃĔŅĶŏĽŊŗŀĴĽĳŅıȮĪħĸŀĚĺńĽħŋŐĸŃĺŇīňĔŅĶĪŅĚŏĸŊŀĔŒĬĔŅĶŀĬŋĶńĔļƢĪňŗŏľĴŅŃĽĴĨŅĴ
ľĸńĔĺŇĝŅĔŅĶŐĸŃľĸńĔĮĢŇĭńĨŇĽŅĔĸȮěŅĔĬńŘĬĬņįĸĔŅĶĻŉĔļŅŐĬĺĪŅĚĪňŗœħƟĴŅœĮĪħĸŀĚĺŇīňĔŅĶŐĨƞĚŏĨŇĴĽň
ľĶŊŀĸĺħĸŅĵȮ&Retouching) őħĵįŌƟĻŉĔļŅœħƟĔņľĬħĶŃŏĭňĵĭĺŇīňĔŅĶħņŏĬŇĬĔŅĶĻŉĔļŅȮħńĚĬňŘ 
 

/,ȮĔĶŀĭŐĬĺėŇħŒĬĔŅĶĻŉĔļŅŐĸŃĔĸŋƞĴĨńĺŀĵƞŅĚ 
 įŌƟĻŉĔļŅœħƟĔņľĬħĔĶŀĭŐĬĺėŇħĔŅĶĻŉĔļŅȮľńĺĕƟŀĪŅĚŏĸŊŀĔŒĬĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěňĬ
ĪňŗıŇĴıƢĸŅĵȮħƟĺĵĺŇīňŏĸňĵĬŐĭĭĔŅĶıŇĴıƢĸŅĵœĺƟħńĚĬňŘ 
 

 
Ȯ 

ĔŅĶĻŉĔļŅĪňŗįƞŅĬĴŅ 
/,ȮĻŉĔļŅĔŅĶįĸŇĨŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚıŇĴıƢĸŅĵ 
0,ȮĻŉĔļŅĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅ 
1,ȮĻŉĔļŅŏĶŊŗŀĚĺńĽħŋĪňŗŒĝƟŒĬĔŅĶŀĬŋĶńĔļƢ 
2,ȮĻŉĔļŅŐĬĺĪŅĚĔŅĶŀĬŋĶńĔļƢ 
ŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬıŇĴıƢĸŅĵ 
 
 

ĺŇīňĔŅĶĪħĸŀĚ 
/,ȮĨĶĺěĽĳŅıĺńĨĩŋ ĶŃĭŋŀńĨĸńĔļĦƢ 
0,ȮĪņĔŅĶŀĬŋĶńĔļƢĨŅĴĕńŘĬĨŀĬ 
1,ȮĪħĸŀĚŀŀĔŐĭĭĺŇīňĔŅĶĸŀĔĸŅĵ 
2,ȮĮĶńĭŐĨƞĚĸŅĵħƟĺĵőĮĶŐĔĶĴŐĨƞĚĳŅı 
3,ȮĔĶŃĭĺĬĔŅĶŏĸňĵĬŐĭĭĔŅĶĸŀĔĸŅĵ 

ĭńĬĪŉĔŏĪėĬŇėȮĔĶŃĭĺĬĔŅĶŏĸňĵĬŐĭĭĔŅĶĸŀĔĸŅĵ 

ĪŅĚŏĸŊŀĔĔŅĶŀĬŋĶńĔļƢŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬıŇĴıƢĸŅĵ 
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ĶńĨĬőĔĽŇĬĪĶƢĨŀĬĨƟĬȮŐĸŃěńħŐĽħĚŀĵŌƞŒĬıŇıŇīĳńĦĤƢĪƟŀĚĩŇŗĬŐĸŃıŇıŇīĳńĦĤƢĺńħľĸŅĵŐľƞĚȮĞŉŗĚĽƞĺĬŒľĠƞ
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ĽņėńĠŀĵƞŅĚĵŇŗĚȮĨńŘĚŐĨƞĔĶŋĚĶńĨĬőĔĽŇĬĪĶƢĨŀĬĨƟĬěĬĩŉĚĮƤěěŋĭńĬȮĔƞŀĬĔŅĶĮĶńĭĮĶŋĚĳŌĴŇĪńĻĬŒľƟŏĮƦĬĴŇĺŏĞňĵĴ
ĽĵŅĴěŉĚĴňĔŅĶħŜŅŏĬŇĬĚŅĬĪŅĚőĭĶŅĦėħňőħĵėĦŃőĭĶŅĦėħňȮĴľŅĺŇĪĵŅĸńĵĻŇĸĮŅĔĶœħƟĽŜŅĶĺěĕŋħėƟĬȮ
ŐĸŃœħƟıĭľĸńĔģŅĬĪŅĚőĭĶŅĦėħňĪňŗĬƞŅĽĬŒěėŊŀȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěņĬĺĬĴŅĔĪňŗĬņŏĕƟŅĴŅěŅĔ
ĨƞŅĚĮĶŃŏĪĻȮĽŅĴŅĶĩŐĭƞĚœħƟŏĮƦĬȮ0ȮĔĸŋƞĴȮėŊŀȮ 
 /,ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĮĶŃŏĳĪŏĬŊŘŀĔĶŃŏĭŊŘŀĚĪňŗĴŅěŅĔĮĶŃŏĪĻěňĬľĶŊŀĮĶŃŏĪĻĠňŗĮŋƙĬȮőħĵěŃıĭȮ
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 0,ȮŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĪňŗĴŅěŅĔĮĶŃŏĪĻŒĬĪĺňĮĵŋőĶĮȮĶŌĮĪĶĚĕŀĚĳŅĝĬŃĽƞĺĬŒľĠƞĪňŗıĭȮœħƟŐĔƞ
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ĸĺħĸŅĵĪňŗıĭȮŏĝƞĬȮĸŅĵĺŇĺĪŇĺĪńĻĬƢȮĸŅĵħŀĔœĴƟȮŏĮƦĬĨƟĬȮĭŅĚĝŇŘĬıĭĺƞŅĪňŗĔƟĬĳŅĝĬŃĴňĨĶŅĮĶŃĪńĭĶŃĭŋ
ŐľĸƞĚįĸŇĨȮ 
 ĶŅĵĚŅĬĔŅĶĕŋħėƟĬŐĸŃŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬĪňŗŏĮƦĬĨńĺŀĵƞŅĚŒĬĔŅĶĻŉĔļŅȮŐĽħĚĩŉĚĔŅĶŒĝƟĚŅĬ
ıŊŘĬĪňŗŒĬĝƞĺĚĶńĝĔŅĸĪňŗȮ3ȮĞŉŗĚŏĮƦĬĶŃĵŃŏĺĸŅĪňŗĺńĚŒĬĭĶŇŏĺĦĺƞŅĚĸĚȮŐĸŃĶńĝĔŅĸĪňŗȮ3ȮěŉĚıĶŃĶŅĝĪŅĬĺńĚĪňŗĺƞŅ
ĚŀĵŌƞĬňŘŒľƟŐĔƞĔĶĴľĴŊŗĬŀħŇĻĶŀŋħĴŏħĝȮŐĸŃőĮĶħŏĔĸƟŅŒľƟĽĶƟŅĚĨņľĬńĔŒľĴƞıĶŃĶŅĝĪŅĬŒĬėĶŅĺĬńŘĬħƟĺĵȮ
ĔĶĴľĴŊŗĬŀħŇĻĶŀŋħĴŏħĝŏĽħŖěĮĶŃĪńĭĪňŗĺńĚĬňŘěĬĩŉĚĶńĝĔŅĸĪňŗȮ4ȮěŉĚĵƟŅĵĺńĚœĮĽĶƟŅĚŒľĴƞĭĶŇŏĺĦĶŇĴŐĴƞĬŘņȮ
ĶńĝĔŅĸĪňŗȮ4ȮěŉĚőĮĶħŒľƟĞŊŘŀĪňŗĪńŘĚľĴħĕŀĚĺńĚŏıŊŗŀĽĶƟŅĚŏĮƦĬĽĩŅĬĪňŗĶŅĝĔŅĶĕŀĚĔĶŃĪĶĺĚıŅĦŇĝĵƢȮ&ŏħŇĴ'Ȯ
ĨƞŀœĮȮ&ĽķļħŇśıĚĻƢȮĕŋĬĪĶĚ, 033/' 
 įŌƟĻŉĔļŅĴňŏĔĦĤƢĔŅĶėńħŏĸŊŀĔĨńĺŀĵƞŅĚŏĻļŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚĪňŗĽŅĴŅĶĩŏĨŇĴŏĬŊŘŀĺńĽħŋŒľƟĶŌĮĪĶĚ
ŒĔĸƟŏėňĵĚĶŌĮĪĶĚŏħŇĴĴŅĔĪňŗĽŋħȮŐĸŃŏĮƦĬŏėĶŊŗŀĚĔĶŃŏĭŊŘŀĚěňĬĪňŗĴňĸŅĵıŇĴıƢĮĶŅĔĢŀĵŌƞĝńħŏěĬȮőħĵĴňĺŇīňĔŅĶ
ĶŃĭŋŏĪėĬŇėĨĔŐĨƞĚĸŅĵĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅĺƞŅŏĮƦĬĺŇīňĔŅĶĨĔŐĨƞĚħƟĺĵĔŅĶŏĕňĵĬĸŅĵȮĔŅĶĔĶŃħŅļĸŀĔ
ĸŅĵŐĸŃıŇĴıƢĸŅĵĜĸŋȮŏĬŊŗŀĚěŅĔĪńŘĚȮ1ȮĺŇīňĔŅĶĬňŘĽŅĴŅĶĩıĭĭĬŏėĶŊŗŀĚĮƤƨĬħŇĬŏįŅěŅĔŐľĸƞĚőĭĶŅĦėħňľĶŊŀ
ĝŋĴĝĬĪňŗĴňŀŅĵŋĶƞĺĴĽĴńĵĔńĬȮőħĵıŇěŅĶĦŅėĺŅĴŐĨĔĨƞŅĚĔńĬȮħńĚĬňŘ 



 


