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Fig.1 Appearance of waterlogged Catalpa wood before and after protection
(a) Before protection; (b) After protectioncovered; (c) After protection (uncovered with microporous material)
Table 1 Compressive strength parallel to the grain of different types of Catalpa wood
. Waterlogged
Protected with . . Modern Catalpa

Sample PEG-200DMA archaeological Protected with PEG wood
catalpa wood

Compressive strength parallel to the grain 13.06 0.02 3010 45.15

/MPa

Note: a The method of treatment as the same as that reported in literature [1]. Performance test method is the same as that in 1.5
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Table 2 Changes of weight and size in the protection process and after protection about catalpa wood unearthed

Original messages Dehydration PEG200DMA replacement Radiation curing
Mass /g 46.9865 38.5545 49.2426 47.4836

Change rate /% — -17.95 4.80 1.06
Parallel to grain direction /mm 53.48 53.44 53.44 52.92
Change rate /% - -0.075 -0.075 -1.05
Radial directionl/mm 61.44 61.20 61.10 58.92
Change rate /% - -0.391 -0.553 -4.10
Tangential directionl/mm 19.42 19.05 19.20 18.58
Change rate /% - -0.412 -0.618 -4.32
Radial direction2 /mm 40.60 40.50 40.36 39.06
Change rate /% - -0.246 -0.591 -3.79
Tangential direction2 /mm 18.34 18.14 18.06 17.60
Change rate /% - -0.436 -0.654 -4.04
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Table 3 Changes of weight and size of reinforced ancient wood in atmosphere condition
Time / d Mass change rate Change rate parallel to grain Change rate in radial Change rate in tangential
/% length direction /% direction /% direction /%
90 -0.144 -0.038 -0.984 -1.62
120 -0.135 -0.076 -1.15 -1.83
150 -0.126 -0.076 -1.17 -1.86
180 -0.122 -0.076 -1.17 -1.86
Table 4 Changes of weight and size of reinforced ancient wood in dryness condition
Time/ d Mass change rate Change rate parallel to grain Change rate in radial Change rate in tangential
/% direction /% direction /% direction /%
30 -1.12 -0.033 -0.115 -0.279
60 -1.50 -0.033 -0.115 -0.279
90 -1.69 -0.066 -0.115 -0.279
Table 5 Changes of weight and size of reinforced ancient wood in high relative humidity condition
Time / d Mass change rate Change rate parallel to grain Change rate in radial Change rate in tangential
/% direction /% direction /% direction /%
30 7.47 1.13 242 242
60 9.21 1.79 242 2.61
90 9.56 1.79 242 2.61
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Fig.2 Scanning electron micrographs of archacological Catalpa sp. (transverse section)

(a) Before protection; (b) After protection
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Radiation protection of waterlogged archaeological catalpa wood

uncovered from Changtaiguan Xingyang

ZHAO Hongying' CUI Guoshi® WANG Jingwu'
! (College of Material Science and Engineering, Zhengzhou University, Zhengzhou, 450052, China)
2 (Isotope Institute of Henan Academy of Science, Zhengzhou, 450052, China)

ABSTRACT Waterlogged archaeological catalpa wood uncovered from Changtaiguan was tentatively treated by
gradient dehydration of ethanol concentration, replacement of PEG200DMA gradually, and *’Coy-rays radiation cur-
ing with absorbed dose 30.72 kGy at dose rate 90.35 Gy/min. It can be found that the color and appearance of rein-
forced archaeological wood with clear texture looks like original one. There is no cracking, no warping, and no glare
on the wood surface. The Compression strength of reinforced ancient wood (33.06 MPa) is close to that of modern
Catalpa wood. The maximum linear shrinkage of reinforced ancient wood is 1.05% in grain direction, 4.10% in radial
direction, and 4.32% in tangential direction respectively compared with that of original sample. The linear shrinkage
under the condition of 180 days storage in the ambient temperature and humidity is 0.076% in grain direction, 1.17%
in radial direction, and 1.86% in tangential direction respectively. The linear shrinkage under the condition of 90 days
storage in the temperature (25+2) 'C and relative humidity (5+£2)% is 0.066% in grain direction, 0.115% in radial di-
rection, and 0.279% in tangential direction respectively. The linear swelling ratio after 90 days storage in the tem-
perature (254+2) C and relative humidity (98+2)% is 1.79% in grain direction, 2.42% in radial direction, and 2.61% in
tangential direction respectively. It is confirmed by microstructure study that capillaries in residual wood has been
filled with polymers, so that the wood mechanical strength and the shape stability is improved respectively.
KEYWORDS Waterlogged catalpa wood, Radiation curing, Compression strength parallel to the grain, Shape stability
CLC 0631.3+4, TL99
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