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Source of Textiles collection @
« ZHH L
Excavated/ found from archaeological sites

badly preserved, fragments
Shoulder pad, ca. 1-3 century CE, Xinjiang Museum

. ﬁ?ﬁ T

well and fuIIy preserved

Emperor’s Dragon Robe, ca. 1736-1795. Palace Museum Beijing
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The Palace Museum, Beijing =zt

e KA Hall of Supreme Harmony
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Textiles collection in Palace Museum

o fEtH N E
Mainly inherited from Qing court since 1925
o WVE oy T
Ming & Qing period 14 century-1925
* Fine arts and well preserved (ligge
RN T8 5

. L1518

About 180,000 pieces

“Woman’s Robe with Dragonet Medallions” , Qing period, Palace Museum, Beijing
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Combination of different materials
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Phoenix crown,

Bamboo structure, Chinese lacquer coating,
feather, pear, gemstone inlays, gold threads
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Palace Lantern
& tassels
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UPLC-Xevo G2-S QTof MS

Data acquisition : UPLC for separation
MSE mode for MS acquisition
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HPLC/UPLC Kt {44 11 25 Fh e 70 A5 B | 5514, KHEBZ%E@%E’E@)J f“ AR 43
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m/z (mass-to-charge ratio)
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Contents KRR

1. Introduction of the palace lantern tassels'

2. Dye identification of the tassels l
3. Scientific research on dye '
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The Palace lanterns W

Illumination & Decoration
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High level requirement for place lanterns

* special supplies

Imperial workshops

N 55 INFIE TR AL AT A

Special local offers
HO T 1 TEAT R W B 2 52 40 o1
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High level requirement for palace lanterns

Skillful craftsmen,
*Precious material
Rare woods, gemstone, textile
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Classification of palace Ianterns ﬁ

* Geometric shapes JL{A[ AR GG
polyhedron (Z1JE) , round, gourd s i
Circular ([ ﬁZ) e 5 L

e Holder Methods & +EAN 3 7 |

Suspension, stand support, table Iantern, mobile high
lantern,

A
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Materials for making

YT 3837 22 Lantern Structure: wood / bamboo
with lacquer coating, caving, etc.

)
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:@Eﬁﬁﬂﬁansparent cage:
£ J7Sheep horn,

I Fglass (enamel),

. paper
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* Decoration: Weights, inlays, caving, lacquer
coating and painting

 Weights: textile, paper, beads, Bi shape, etc.
' 3 | 2w :’P‘




Structure of a palace lantern ﬁ

4 F o6

THE PALACE MUSEUM

Structural supporter HEZEZ5E ) .
e PUME. SAE. I\AILE
K. BEE. IR, A%

Cage structure 4K
FIE. TR, feEE. #r k. BEsE
WS, 2bia. A FHESE

Weights %] #3847
SEETEHELRTE. MRS
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What are the question faced a@%
* Underestimation
Conservation problem——Textile parts
* Dirty
* Fragile
* Fading
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Making Technique Research  «:#xs

* Dye: identification of dyestuff and its
provenance, dying technique and chronology

* Weights:

Paper board with raised decoration

Beads-glass and gemstone
Enamels
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?
* Date Q'L ?

* Provenance ‘ﬂ s
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Difficulty in date identification by typology
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Dyestuff before 19 century =&
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Figure 1. 1 Photographic images of eight common dyes recorded in the dye recipes
From left to right, top to bottom: safflower, sappanwood, smoketree, pagoda bud, Amur

cork tree, indigo, acorn cup and Chinese gallnut.

*ref. Jing Han. The historical and chemical investigation of dyes in high states Chinese costume
and textiles of the Ming and Qing Dynasties(1368-1911)[D].University of Glasgow, 2016.
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In 1856, 18-year-old William Henry Perkin was experimenting , . % ..

in his home laboratory, accidentally discovered the
first aniline dye

g
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e After the two opium O P IUM
wars(First1839-1842; WAR

Second 1856-1860), the
European synthetic dyes
entered China quickly and
almost took the place of
traditional natural dyes.

'a first-rate account' - THE TIMES
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|dentification of Dye

Identification of Date for tassels(before/after opium wars)

Date assumption for other weights
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Structural supporter: Hardwood (Zitan) E
Wood cage: with transparent glass boards Wtk

Shape: gourd
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No colorant

FR 2187
RACRER £h 28
ndustrial
Bromo-benzoates
Acid red 87

PN
Pagoda bud

‘Mixture of Chinese
and industrial
dyestuff

R 21151

PR AR

Industrial Sulfonates
Acid red 151

Analysis results of the palace lantern tassels

TE BE RN BT IS
Amur cork tree
and Indigo

Chinese local
dyestuff

Aniline salts
Auramine O

European
Industrial
dyestuff
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E=EEIA4H CIntroduction of amur cork tree) berberine E
LV A HH, 224 Phellodendron amurense Rupr., 5B et s i Hotpt, L 2 R A5
SR R DL E YT 0, MALEAR MG TR e CpkBEgLE a7, R
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“Y Sasaki, K Sasaki. Analysis of Protoberberines in historical textiles: determining the provenance of east Asian textiles by
analysis of Phellodendron[J]. e-Preservation Science, 2013, 10, 83-89.



ECE A4 (Introduction of indigo)
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Baphicacanthus cusia Bremek

e % Indigo
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Bromo-benzoates
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‘Mixture of Chinese
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Analysis results of the palace lantern tassels
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Provenance research T

4o DAMASCUS
BYZANTIUM
and EUROPE

\ crrying

Provenance research
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Land carrying
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Xi’an, a historical capital city of Ching-:«##
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Provenance research
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Pomegranate flower, city flower of Xi'an

P8 22 B AR A2 I BRI 22 28 B A% B 22 1Y)
Pomegranate is native to a region from Iran to northern India, It has spread along
the route of the Silk Road to Xi'an in 7-8 century. Provenance research
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Provenance research
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Composition
Dyestuffs Batanical name Origin
Xa.pu mun ps.pu rub
Europe, middle
Madder Rubia tinctorum L. and east India (+)
Wild Rubia perearina L Mediterranean
madder PETeg ' countries
Munjeet Rubia cordifolia L. India iy
(trace)
Japanese Rubia akane Nakai Japan
madder
India, Burma,
Chay root | Oldenlandia umbellata L. Abyssinia,
Ceylon
: Relbunium hypocarpium South and
AT (L.) Hemsl. middle America
Lady’s : Europe, North
bedstraw Galium verum L. Asia

al=alizarin, pu=purpurin, xa.pu=xanthopurpurin, mun=munjistin, ps.pu=pseudopurpurin, rub=rubiadin;
Highlight areas are the key identification markers.

“Ref. Judith H. Hofenk de Graaff, The Colourful Past, Archetype Publications, 2004

Provenance research
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Age of Sail
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Provenance research



HK Maritime Museum

LR Y




<<iEF';@§F% 5 4 l >>

woig (THELE R E)
J?I ARG L1602 SRRl © BRmEAELT tHach H AR
FHASF AT ARG
R R R A Y AT SR TR

Kunyu Wanguo Quantu

( 'Map of the Ten Thousand Countries of the Earth ” )
17th Japanese copy of an original map by Matteo Ricci, 1602
Hand calligraphy and coloured paper screen

On loan from K.L.Tam Collection, HK Maritime Museum Provenance research
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Provenance research
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ous Chinese chili food

Provenance research
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Before Chili entered China  “**

Chinese local pepper

Provenance research
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Provenance research
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Pink ground: Lead white with a red dye
Calligraphy: Gugao Tieluo
Writer: Gu Gao, Qing dynasty

Location: The Building of Auspicious Clouds (Jiyun lou)
Dying technique




UPLC-QTOF Result in ESI" mode

20160407-SUMU-NET-4

B

1: TOF MS ES- )
BPI & 3 f@- % eﬁ

100 423 3.3 1 9866 THE PALACE MUSEUM
| |
CR 3.85 455
337 2 489 518 232537 5 67
247 e >, S
L L B B L | U L L T L L B L L B N LR LR BRI NI |
150 200 2 50 3j00 3.50 4.00 450 5.00 550 6.00 6.50
20160407-PINK-NET-2 1: TOF MS ES-
6.12 BPI
s e 6105 iy
= 345 6.28
o 1.54 27 31T 3.733.91 463 493 527544 564 7
L L B I B B B | L L L L B L L L L L L L L L BN L L L BN L NI LRI |
150 200 2 50 3j00 3.50 4.00 450 5.00 550 6.00 6.50
20160407-BLANK-NET-1 1: TOF MS ES-
BPI
100 406 5625 5590508 | 2"y o8 ga7
153.160 189 221 243 269947 3.79 ) 500509534 ] |
laxie0 o WY ZBIZBT 347 4463553793 g9 439 a6 o 2005050
r-‘rr----r-—--r-rr-r-r—rrreeere— e T T T T T T T Time
150 200 2 50 3.00 3.50 4.00 450 5.00 550 6.00 6.50

Mass Result

20160407-SUMU-NET-4 812 (3.146) 1: TOF MS ES-

100 303.0670 7.70e5
L I-= 607.1555
304.0695 Fﬁs 1600
L L L B L By LA R LA R LARAS LAnes LA A L s B A
100 200 300 400 500 600 700 800
20160407-PINK-NET-2 808 (3.131) 1: TOF MS ES-
24a9
100 303.0670 8.31e3
&
304.0695
96.9467 197.7865 i’ﬁ 0034 607.1555
0 1 ”‘_‘I_Iu” . Ll L o . g . m.l'z

LI LR LR | LN LA B AL RARLE LA R RARLE RARLE LA ALY RARAE )
100 200 300 400 500 600 700 800

Speculated Structure
OH _l
? oH
HO C
HO %
W,
OH

protosappanin B
m/z 303

Effective component protosappanin B extracted from fenjian conforms to that from reference sappanwood
Natural dyestuff sappanwood is detected in the fenjian paper of Gugao Tieluo
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Dyeing Process

il
SR 1%

W - 3 B
b ] by
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s
LA
o L ‘."".': |

pH 6.08 pH 5.70 pH 5.60 pH 5.51 pH 5.25 pH 5.14 pH 3.94 pH 3.51

4 T T T T T T T v T v 1
400 450 500 550 600 650 700

The most possible simulated sample #om Dying technique



Fading



Fading experiment E

uERBE
*  Selected 16 different time
. Samplel,1+: 0.5 h
* Sample2,2+:1h
. Sample3,3+:5h
* Sample4,4+:10 h
* Sample5,5+:15h
* Sample6,6+: 1 day
*  Sample7,7+: 1.5 days before
*  Sample8,8+: 2 days
*  Sample9,9+: 3 days
*  Samplel0,10+: 3.5 days
* Samplell,11+: 4 days
* Samplel2,12+: 4.5 days
*  Samplel3,13+: 5 days
e Samplel4,14+: 1 week
*  Samplel5,15+: 2 weeks
*  Samplel6,16+: 3 weeks after

Relevant study is underway to reveal the mechanism of the fading
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Thanks!

Conservation Department,

Palace Museum




