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Species identification and chemical analysis of coffin wood
in the Han Dynasty excavated in Xuzhou
YUAN Cheng', CHEN Bingwei', HUANG Caoxing”, SHE Yanan', PAN Biao', ZHAI Shengcheng'*

(1. College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, China;
2. College of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract; Wood is the commonly used material in human life. Together with the archaeological excavation work, a
huge amount of wooden products have been unearthed and need to be protected in different regions and different dy-
nasties depending on the excavation sites. It is important to identify the wood species of the archaeological wooden
products and accurately analyze the degradation of the chemical components in the archaeological wooden artifacts.
The identification results and chemical data could provide a scientific foundation to formulate a reasonable plan for the
restoration and protection of archaeological wooden artifacts. The four coffin samples from tombs numbered No. 1 and
No. 4 in the Wanda tombs of the Han Dynasty were selected during excavations in Xuzhou, Jiangsu Province. The
wood samples collected from coffin were sliced to obtain three standard direction sections, which were the transverse
direction, radial direction and tangential direction. The microscopic structural characteristics of the three directions
from different samples were compared with the standard sections carefully. The results indicated that the wood species
of Mlc, Mloc, M4c and M4oc coffin were phoebe ( Phoebe sp.) , hard pine ( Pinus sp.) , catalpa ( Catalpa sp.) and
zelkova( Zelkova sp.) , respectively. The fluorescence light microscopy (FLM) , Fourier transform infrared spectros-
copy (FT-IR) and X-ray diffraction (XRD) were used to analyze the degradation of the chemical components ( main-
ly cellulose, hemicellulose and lignin)in the coffin wood from anatomical and chemical aspects. The results indicated
that the crystallinity of cellulose decreased and the polysaccharide ( cellulose and hemicellulose) in the archaeological
wood degraded seriously during the long-term burial, compared with the sound wood. The auto-fluorescence effect of
lignin in all types of the archaeological wood cell walls was weakened, especially for the hard pine. The chemical
structure of lignin was altered according to the FT-IR analysis results, being revealed by that the absorbance peak at
1 245 cm™" for sound wood changed into two absorbance peaks at 1 268 and 1 225 cm™' for the archeological wood

samples. However, comparing the four species, phoebe kept its anatomical structure and chemical components with
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better condition than others. The overall morphological structures of the archaeological wood were still intact, but the

chemical degradation occurred to the main components in burial condition owing to their close connections to water-

saturated and hypoxic burial soil environment.

Keywords : coffins ; wood identification; archaeological wood; chemical property; degradation
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Fig. 5 Fluorescence microscope observations of archaeological wood and reference wood

2.3 OMRIEDIER

AR AR fd B A A 20 A E LI 6, MR
P T A B BIFSE S SR X AR R 2k b 2 ARG o
R RE AT W S0 A ) i AT TR O A AR
mE 1 fims,

WL LTSGR, o7 LAE R T AR
R RE A AL o ARk R S B
JRAAH EE , AR ARE i B 2T A G b A A T 1
1 730 em™' BFH 2R EF 4 R I (C=0) MU, 1

i s NG R E S 2 g W {5 r 3
ISR o BER T ToIk PR A Y R (C=0)
W, SEFER FORTRZRAALL , R aF 4E R i M
ARE, ERI R KA S, e Y S 3
BHZEMERT B4 2R S e R N+
PR, 1605 5 1500 em™ BFFIT (1%
WAL hg AR Jo 2R AR B B R (05 A %) AR i Bk sl e
SRR A L, 5t AR LGS % B
A I AT P B X R B 2 ol AR R OR B ER A



o553 T, A AR M A DU AR R B 4 B LAk 2 1 o 57
TR A
— AR ”"r~3ﬁi§¢§%mﬁgqq,”

e MICEHRA oo

1265

=) (=3
- =
- =

4000 3500 3000

1 J
2500 2000 1500 1000 500
P/ em™!

— Ik
o e MACE TRy

1268

1508

n
=]

1245

~
<
=]
—

L 1 1 1 1 1 J
4000 3500 3000 2500 2000 1500 1000 500
B em™

1269

=
=N =
) ]
@ =]

4000 3500 3000 2500 2000 1500 1000 500
YA em™
— BARREAR
Moo REAR

268
1227

X
=]
<
)

1056

L 1 1 1 1 1 1 J
4000 3500 3000 2500 2000 1500 1000 500

PEUem™

6 HASHRMELIIIKIEE

Fig. 6 The FT-IR spectrum of archaeological wood and reference wood
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Fig. 7 26 diffraction intensity curves of archaeological wood and reference wood
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