265 1
2014 4£ 2 A

SRS R
SCIENCES OF CONSERVATION AND ARCHAEOLOGY

Vol. 26,No. 1
Feb,2014

X E4S 1005 —1538(2014)01 —0061 —06

R IR R 0 Bl #E B AR BT >0

woEE O BE R EER
(PERTMRL R bR TR, KD 650024)

T O TSN gk e 5ty RSP AR AT SR A [ O3 , Xty RSP R EA T R M € | FY R R B 7K, 2%
e S FE R 7 0 ERJE 1) Y P WA o T 1 R BEA T8 0 TR S I ] e o im0 U PR e ot 3R T (3 TR, B A7 T R A
JEAT € BRI . SEAEE LR 0. 437 g/ em’ | T IR ACH 1 BEAR 2 5 o IUSCHT FE B 3 A i iy 14
T 24.58% o L FARASRHINAR 955 1) 4 A0 R 505 0 - Gh1A) 2. 22% A28 3. 54% (3% 1R 7. 73% SAEIEH A +
AT 2 N o FH LT AR (SEM) BFFE 2 W - AR I B A 70 4 B B 2 T, ) 4 L BR324
T I (8 A 20 e RE T TP B FE B O, N RE (] BT 4G 4 b, AR I ORI . BFTE R AN D ik e
AT R A O R A | B R LA U B ) 2P it o 2R BRSO e fCHS b R U D P 52 2 Ay A 7 A
B RIAT o e e T SR TR 1 AR SO R AR B R

REEIA: AT s LUK WA SO s AR5 5 SEM
FESES: G262.5  TEARIRE: A

0 51 7

KBS ARAP e 2 ol 2 U AR A —
JPH o ARSI TR T, iR 4y
O AR ZS , FHbE & K %k 100% ~ 500% |
HF1 57K 2 200% ~1000% > A M 2H U454 |
AL By 12 P R A T B R IR o 3 et
TR SCHI S5 AN B I AT AR Ak PRl 5 b
FERGE S 2, 5 0 T2, N AR TR B 2 KL 2k .
I, o2 AP A i3k e K SC ) — 39 o A SR
i

JEAE AR 5 SC 00 161390 4 490 e A WAL L o A e Y
WERMNE R 2 T AR SRS AL
RS BRI AR, BRI T A
FHEE 9 BB, 015 (0 A b PR 2 BB R , AT
A AR 2 8 A e i, % T BB E VK. R
T ABES MSCHIF AT, HA R, 52 <
HE IR V5 0 S AR = B B A 5 v
TR R T AP SRR A (R
(B 115 B A b 5 0 FL S W ELiZad B AR T3, phy
T PEG Sy Tk & 5 #2 AT 36, R0k A% ik 2
i BRI (R KA F PEG BB L5 i ™
M/ T PEG FasE PE 2%, 3 i BiUS 9 A bE 5

Wk H 191:2013 —07 — 0854 [l H 191:2013 10 — 14

TR, e REBOR (5 3 I ™ ., SOMURTE 28, K
LT ARMIRIREOTE

AR PR X ] g kA RSO PR3P B FAR E
FIBRSE o s HE AL T B fa) B FECZR AL T, 1 501 38 14
FE 18] 250 2K, & H i 4 [l fe R A A i AR U SRR
VR IBHE , TR 5 =l A L Al ) - 4000 ZAR
ARMERE . TR S 22 0 2 0, 3 A 3 iR T B
KAH 2, ARHEFEA G B, T SR KA AR
1113585 13 7 TAT , G0 A5 2 Jon ) A ) Wi 46 T SRR o
DRl A0 BRI R 90325, %o 1 R ARBEEA TR AP
AT BLA W B D7 A — € A AL, IR AR 52
B R PR i o SR PR 7 AR AR JC 1) B YO0 1
R FOCHEAT A A BE, $RZZTT Y SR

AT 2 W R A 52 03 B e 0 8 114, B3 3% T A
PR A A AN, 18 RE B i AR B iR A DR e AT A
IR T SN R IR B A KA B IR 2 OB 6
FERIR KT IR 2K A 25 B P ARORE o 1) i 2 R
W7 A — 5 Y BT RE J7 , HBH 1 68 11 BE & A A
ARG B 1 R T N3 o Schultz 55 F Y R WA
FH 3% B 7R HEN T ) 700 AL BEA A, JEWE R AR e T
2/3 o ARMWARAE T FE 5 P ER & K 8 J0 ik 6 A R
JE§ R AF AR W A AT B AT B Ko, TR R TR
MBI RE 1™ R Bt % TR SR, B T 4y

EHF R A 1 (1987—) , &, IR MOl R2EARM B2 S HAR L BT E | E - mail :305330722@ qq. com
BHAEE B B (1965—) , B L5, LA RN, B M ARM S EARMIIREMESR . E — mail: giujianswfu@ foxmail. com



62 SR AR

9526 &

TR AT 55 AR b 2 T ) 8 A O A R A SR
P AR S AR A 1 RS AR e T 5 A4 25l A fip
JIAF B R AT T B o R R X e e e
MAKIRIE P AT AT IE , 5 R R R I A A R
G BRI BH R AR e o SRR 9 3 B R o) 55 TR i
HAT BT B0 5K 5 BE TR JES 1 | (o] 9 A L
S 7= b 15 A0 2R A B i PSR TR, A
RCHRE i AR S SO B 5 E R EE e TR T P S
A

AT 1R g /K A B ERUIBE IR PR R Bl K A, RE S
W T ] F) ety AR AR G ) A BE T, sl i TR %
PR BERZ R, B B S KR A L AR, T e 6 A
Wi s K AT o DR, (IS D7 36 11 5 9
ABOCHINEE TR AT, SGE TR IRAT

1 SRS 75k

L1 X7 5#Hm
L1.1 3K 1) ST, 4l 99% , 3K T 1)
FMA T . EE R, ik 97. 1% , %L T

LIPS s MR A BRA W o 2) H R 9], vk I
H99.9% R A, A RE R 99. 6% , YK T LW
FIRAHERR LI A ]

112 BESL ST 3shk B il RS,
#4245 3000 ~4000 4, a1 55 A5 T 24 ™ &, B0 45
SR, 5 K3k 602.30%

1.2 REWHE
1.2.1 RZMMmE AHALT,55R0F

1) A . h AR G 8 IR, T
PEATI AL B o PR IR I 7 I B VR T 2% IRV
W, B 60°C I 45 N AT b B2 ~ 3h B i
— KR, B & R B N PR, FAAR N
B ) R A B 47 %) R i S, (LG e B[] R BT ek
o, o B RSB T AR A

2) BV, AR A ZR K IR I Uk
ZBRIHWE 3 ~4 K,

3) WiKALFE, KA 0R 2) 4b PR S Y IR RE
R TE H EE W R, B AT K o K U R
LT,

JRHEE U 30% F R
(0. 5h)

JRE R B 509 F R
(0. 5h)

R 70% R
¥ (0. 5h)

BURERBE 00% WmE | | BRRREE95% WRE | JKWRE(HAAL
#8(0.5h) (0. 5h) Il 2 ~3 K)

318 W i
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Fig.2 The surface colour and luster of ancient Pinus kesiya specimens

Left: Untreated ancient Pinus kesiya specimen, Right: reinforced ancient Pinus kesiya specimen
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Fig.3 PEG4000 reinforced ancient Pinus kesiya
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Fig.4 The TEM image of untreated ancient Pinus kesiya
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Table 1 The statistical analysis results of the parallel — to — grain compressive strength
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Table 2 The isotropic dry shrinkage of unreinforced and reinforced ancient specimens (%)
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Fig.5 The cross section SEM image

(a) The Unreinforced specimen, ( b) The reinforced specimen
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Reinforcement of buried and waterlogged wooden relics by natural resins

FU Ting, QIU Jian, XIA Yan, GAO Jing —ran

(Material and Engineering College, Southwest Forestry University, Kunming 650224, China)

Abstract: To reinforce ancient Pinus kesiya wood excavated from the Haimenkou site at Jianchuan, oxalic acid was
used to for de — colorization, methanol for dehydration and rosin and shellac in methanol for enhancement. The
whole enhancement process includes penetration and drying, and protection by experimental reinforcement. After
reinforcement, the surface of the sample had a light color that preserved the original wood color, grain and texture.
The density of the treated wood is 0. 437 g/cm’, close to its modern counterpart. The parallel — to — grain compres-
sive strength increased by 24. 6% after reinforcement. Shrinkage rate, when the wood when completely dried, was:
longitudinal direction, 2.2% ; radial 3. 5% ; tangential, 7. 7% . All shrinkage rates are within the normal rates
seen when wood is dried. Scanning electron microscope ( SEM) study showed that the natural resin stayed on the
surface of the cell walls, providing great support for them. After reinforcement, the cell walls of the treated wood
were smooth, dense and had clear outlines. There was good interface bonding between the cell walls, and the cell
cavity was relatively smooth. This research shows that this reinforcement method can effectively decrease the hygro-
scopic properties of waterlogged wooden relics and improve their physico — chemical properties. When necessary,
methanol or ethanol can be used to dissolve the rosin and shellac used, which means the treatment is reversible, al-
lowing for the possibility for other, future treatment.

Key words: Rosin; Shellac; Buried and waterlogged wooden relics; Physicochemical property; SEM
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