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Fig.1 Jade ornaments carved with a scene of spring hunting or autumn hunting in color

adaptation collected in the Shanghai Museum

R BEIRRUN G FK” BT E AR EEARE I
Table 1 Condition of the jade samples
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Fig.2 Microscopic photos of the color places of the jade samples
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Fig.3 SHBI — Branch of oak tree
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Fig.5 SHBI — Intaglio lines
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Fig.4 SHBI — Leaf of oak tree
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Fig.7 SHB6 — Color place of the swan feather

2.2 BRIk (LRS)

LRS A3 #5645 420 78 %% 5 23 7] 1) MiniRamIII
PLECTEAL T T AR ) | % T s % 550,
R 785nm, BOEH 1 EE > 300mW , B3 ] Af
PH A HER 10em ™ A EBE AR 95 pm, i 3L
Y 175 ~3150cm ™', HORIBA {4 LabRam HR Evo-
lution W fH 2 1% R 48 (T SHBS - B) |, & i M
I % 55, WOk G TR 532nm, B S D)5 45mW , 43 BF
R 0.6em ™" TOKATEL 50 4%, BUA R E] 30s, IR
S, SR FEl 1000 ~3500em ',

M 2s 5 7R, SHB1 ~ SHBO (14 8 5 I 4 455
— (E 9), FZ AW 672em ™" Bt 3T 5 98 3 0,
928cm ™" I 1058cm ™' [ T A& R W, 525e¢m ' FHI
1022cm ™" B 3T 55 048, 390em ' A1 220em " B I 45 5
W, 5537 N REE S 2 1S AR AT, BB S N A
JRAKE . BRI 1058em ' 1 1022 em !
T EX, A Si—0,,—Si BXF BRANAE IR 3 T2

Counts

] . 0 i
500 1000 1500 2000
Raman Shift/cm™!

B9 M Aok Bl F MR LRS B
Fig.9 LRS spectra of all the jade samples
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Fig.8 SHB6 — Color place of the swan feather
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Fig.10 Micro — raman spectra of the black inclusion
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Fig.11 FTIR spectra of the white parts of all the jade samples
2 OMEREAY G EKT B T A TR T AR FTIR R
Table 2 FTIR results of the white parts of all the jade samples (em™")
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Fig.12 FTIR spectrum of the color parts of sample SHB1 and sample SHBS5
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Study on the material, color and age of the jade ornaments carved
with a scene of spring or autumn hunting collected in the Shanghai Museum

GU Xian —zi, XIONG Ying —fei, GONG Yu — wu, LU Ting — ting
( Shanghai Museum , Shanghai 200003, China)

Abstract: The materials, colors and ages of nine handed — down jade ornaments carved with a scene of spring or
autumn hunting in collected in the Shanghai Museum were studied by optical microscopy, laser Raman spectroscopy
(LRS) , micro — infrared spectroscopy ( FTIR) and X —ray fluorescence spectroscopy ( XRF) to analyze the distri-
bution of colors, chemical compositions and mineralogical characteristics. The results show that the main mineral
component of nine jade samples was tremolite ; two of the samples had been artificially dyed, with the dyeing mate-
rials being related to beewax. Based on these results combined with archaeological findings and literature, it is sug-
gested that these handed — down jade ornaments carved with a scene of spring or autumn hunting could be dated
from Jin to Yuan Dynasty. Furthermore, considering the shapes, decorative patterns, technical characteristics and
colors, it is concluded that two of the jade samples with faked colors belonged to Yuan Dynasty. This is an attempt
to use both liberal arts and science for the identification and dating of handed — down jades.

Key words: Color adaptation; Jade ornaments carved with a scene of spring hunting; Jade ornaments carved with

a scene of autumn hunting; Artificial color; Nondestructive analysis
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