DOT:10. 16334/ j. cnki. cn31-1652/k. 2004. 01. 012

Fi6HE 1M
2004 4E 2 A

MR EH E R
SCIENCES OF CONSERVATION AND ARCHAEOLOGY

Vol.16,No.1
Feb, 2004

SLEHRS 11005 - 1538(2004)01 — 0047 - 04

AXRHRMEE Nz SERERPHE(—)
—Fs SRREE

%Al
(LB & AR s BHIEB7, 3L 100083)

BE: BERYPDIR, BZEPEIE T KRY LA RE RO A8 5. %) B B BUE A RHERE I R AR &
2T X 48 BB M BR SR BT D, B8 ORI AR £ BB I RUA B R 8 BORT R AR AR 5] & Y
BR, CERBEAESHERNERENBEALBN SN, AFALREERTRAE B, XHHLEEEKYR
PRENEVESHALE RAFRWERER L. HRIRNASREBEHNURSERUMRAMFENEREA, |
FEARE, BANBEFETZ B 5 IR ER RARPME LU R EERE TR E, ATENER
AN s SEREN S REMIRET T R2HHEE, AESRITENGENHR SRR E BRI
AMERBAERNER, EABT X REE R ERPMBE,

XA WRRE HEGHETBE AP 8E
FESHES:  (264,K876  STRKERIAE: A

1 ® &

ABEEGREH EEECERKENG S, &
REBLZRBAXBEBOXNERZ —, AEEE
TRURHA AR FERBEENEIRAERZ
— TBWRM EHAPREEE, B R T EE PR
BEE , H 5 RO M 05 2B i = 2P 40H %,, BIBR I ) S
(R BUAA) LR (BFRKIRE ), BUR 2 (5
PR R ) oV P T 1] — 38 43 5 2 4k, BB & X BE
T 3 R 5 40 7 A A T 5 R BE I RS . B
B I () 4 AR T R R R I R R s
S, SR HL 3 A H 35 RO ERAD B0 R M 9, B IR
T 328, ol 285 2 1] 5 T A T 248 A7 76 AR 0L A
BIREIE o [) I  Fh AR 5 BE I BT AL SR8 B 41
X7, HREEEFEC AR BRI REA S %S
MBI B 0 8 % 3B BOF R B B 5 i S i
B, AkEREENGEFAEEQSUT =A%
BN A T o AR A s 2R AR R A AR T
¥ 5 BT B T U 2 R 15 4 B b R B R B 3 R
PR 2 [ B 56 2R 5 3R R oty 4 B 1 ) 389 TR R 0 48 B
BEFIARE, DL BE i AR A SR A B

ik 7 925 B P 8 o) Bk R A B I 4 B, B 4R

WO H 312003 ~ 07 - O1 ;4 (=1 B 53:2003 - 10- 09

O BE ) 4 B 3 i OB UR B % H 3R, 33 R A 3K —
Rk B BE R BUS R Xk AR R S IR IR E
MR RLA, Rk B BE R BUS 7E A IE X4 IR 7 bR
FIRE P A BB B, XA R B Y BIR B ™E,
B T i 2 B I R 2 B ) DA SRR (R R a2
BRERAFPEINLR, R EAZHEYEC @R
—ERB T ER RS, B, 8% B E A B IR
BRIPBER,EFEK, EL R K — 1B IR RS,
] P SO 388 7 4R 7 0, T M o X R — o T IR 1) Bk
l1&[2]0

6 HCRE I 9 % IR A 35 B I S A Y I A R
BARETRE, CWEETh TERBRF AT E
ARSI R LR . BB X PR — 2 Y
A NTEM BRI B AR, 55 RS R B
WA K, T PR SRR RAFET N
BRAR. T EHRHIBEE, ;i T FA Mk kLE
HEE ERE BB MEETFR, U —EnyESL
FHAGEE R, Wik, DR BB AR
WHEEREZRAE R, JTEE, B 48 B E i H
WERMAGEREBERER, EXMERP BT
ARSI MBS E R KR, R FFLEE M A
SMHRHENEZERMBEEER. B, 248

EERA BT (1959—), B, 1982 F W Frhsg Tk K¥E WAL S, BB A, 3t 51 8 3 X % 5 5% 30 2, 100083,

E - mail: Jiun_ ma@sina. com



48 XYRPEHEPE

= 16%

FRCBE i ) BR3P AN (SR F 9 B i ST B 6 S A 1
5K, BB T AR B L85 728 %ot B 5 i TR
WEE R E B IR TE RS AR B A B AR
R, LA B 5 A4 % B ) B {4 55 0 RO RS RE TR R B9
R, 33 T B 2 T 30 26 1 3 82 v DR R A SF- 45 0 T BR
Ti ik, B A S HN EBBE E HR B R

mTERBEESMERNE REMREIR R
AL AR, 0 G 3 BE 1 (1 £k 18 B 00 B L 7 R L
FBH RV EHER SIS ERE, HFEAAE
YR B ZMER LU KSR RBM BT LN EE
Mo XIBFRI R T A BTN A, tL 25 A BE i ] 1
T2 AORE RS BN BY TR R AP BB A B AT
CLZE TR R (TR A

ABFFILL 1991 4F #5 B P8 D0 3 i el 8 1
Z A RE BT BN X &R, A X A
A RAERBRHRE R MG HAE, TR
BB A9 IR, e AR BOR A AR AR B B SR
R EEERPFBE R HEAR SBT3, RA LRI
PREE R B, 3F O [R] 2K B i A PR 4 A R 4R
B2 o A SO 7 T & T %ok DU 4t 2= /< 1 A T )
SER RFIRABRRRKEAE, ATE L,
RAEERLTEEXDRARL ORI HRE,
TG, X R iRl A 5 XSS RO FTIR A T e, X B i
REBA R HERPEE , A BRERRER.

2 A EeEE

DAR R B A S R BT, T BIR &
GBI T Mg, RKRE, L HAE XA
B EEREPHRE, SEANKTERZM®,
FNREAEERE TR, AIGHT 168 4 M 1B
PEARHERR , SU)E FEFE ML, T8 LB A BIIAE
B, WARE, WA, RAERAAHSEE
B, IR LA LEERS ARG RAEEXE, &
TiFEtEHFRBMBHLE, REEZEREAR
ANFE, 100 RE, —~HBIFDUKE, BEBFEESHI
B3, FHmlE Ry EELNMEE R SHE
ZATNRETERX, HEEXBHIWELERT
&, AR NARRE DT R RIEER LB KR
HERETRAMERZDRER.

‘YA REE R A R R A T L LR
BA(ATORET 2 4 ) B2 B T bk (XA el B2, Al bl 2 iy £
3 FARZ IR I A, L TUR W3, R
M, REHUT BRENICE, BRUTHRAESAK
HME, AKUTHRAETHBER, 28 AA KA,
1986 4E 5 AR BRIFINKR AR H LI, 1986 F 7 B i

EfUERAAX EZHTHREEFE LB RN
B, 198974 AZERXYRAMAEE XY Rt
H HEREBE LR MABREXYERERS
BREHITREM. MENENZEREHLARER
TREMMERE L K. 1986 ERHTHEE AT
R FCYR AL, 1991 EERIERNPE T KE
HHAEMZ —,199 EH A A EERE LS SCYR
E7al: X VAN

FBEDUEE  BEGE A GE B E BEMME AR,
FETAE B M EOAWE A O,
Ko EZ TR E RN, R e & W,
B K 5.14m, % 3.27m, H AL 16.8n’, BEHEIfY FE
WAERE BE KE B8 RERZRYFHARN
FAE(E 1L, AERER3), ERSWEBRFT,
AR /b, VAT A A BE A, R O i RE I B RO
ERER EERNBEHOERERZ L, HE .2
RMERE . 1986 R RFAFET, B EEZTHH
BE P A RE b — Bk, 1987 T THEBMNLZHE,
1991 4 5 H i R T ERERH#HITIRE, 1992 4F
TR A B AR BT AT 4R I, 1994 £ 8 38/
B4 EYITE , 1997 G2 A 28T mE 4 Be R 3 o

3 BRI AR

3.1 BEIBNETHREWRE

MMz EEEEATHEEFETET, EE
FEAGHENBHEYEE, MREKERETS
FEE, MBI ESREY, EE RO HENBEN
98%~ 99% RH, % '] I & il 4b A8 %t 2 B 4 96% RH,
HITOMMEm A SKERN 3.2%, (TEHILMA
3.5%,8M 5.2% ,EE TN 14.8%, B %E YA
8.9 Afy, B EE A NZE FHIEE, A A
IR A o B B K B R PR T B, B BUE
EEERR, it BEE ™ EAN, XA
FETEKS HREENTERSHE, AR
A EH BRI EAMNY—MEE., AN
R BESIRBE. BEDBTES KRBT
WWEATERRIE R BENBRIAR R
T C RS, BEEBRAINAREES Y,
WETATE, ZENERELE, ~BOANZER
N 45 L5 H AR B
3.2 BEMEIZHSH

BEKMAEEZE SR L, B TAEEROMAF
M, AMRBENEERA B, KBS RE2-
3mm B, BERARBLRZEESBEX, #X-
SRMTAHMUT, L2 R B B LMY THR, Y



%134 GAE AN EPMEENS = EEERPHR(—) 49

BRERN 32, REEMARELEYE, KRR
CaCOBRBHEHIMAT —ERNWAG K. B4
# LR RSV th B 1L E AR L BT, X BB
SWHELEGRIRD HS, HEE NA = #
KAL (AlSisO4) (OH),, & 8 X fL £ f7 CuCO; - Cu
(OH),, BB ARDNEFRMALAREHWR,
3.3 MHESERERERPEMHABE

SR FE 3R B BR 2 L VB B[] 05 B K BB 9K B9 I
W, EELS TR SR, BBE—HH 3.27m x
0.80m, A& ¥ 3.27mx 1.13m, HHEHE , BRI RE
R, SKSKAERARK, B T E &A% E BRI E &
MINREY. BEMEMSRAT 5% R ZIHEESH
TRZEBRAMBR=H, SHEEHAIMTHT,
WAEet , EE RN AN —BHRk REEka e
A RE— R AR A , W A5 SR A in B O 70 8 e M R 0 o
BEBESLCER[4], BB RAMBLERAHE
EVREEMR BB AR RER, BALE
HERMEMEAEBRTERHE B, BEA1-
2mm, fEFIRPBEE, E TITHBHPTH, w1k
REFBEPEABERNEE L, FHITHE. B
YA, AR SRR GE T BV WA ) A TR M B M R
R RRBAL ., BN BB &M e %
AEAR OB BN TN RIEERN 3. 2cm x
3. 8cm#BAE AR HHER , A BB HEE K 30em, K F 5
FEAETHRAMENN A EWIEERELS S
ERAFEREREAMMSRIER L, BHBR
B BEARR -~ KELREETEAER.

4 BERREAR

4.1 BEERRTFRESIEFE

BE B BRY| T g 1 Bty AR ST 22 e ) B A B
FIFEMET, BRTREBEES(ZARMAT)2 £
3C.(60+5)%RH, BTHEELAS(HEERLT)
23+3C.(33+5)%RH, FEEREEMEHER 5.8m,
K7.12m, B 0.83m, BN FRIEST. REEHE
b T B A AR AR A, IE SR A S Heph 3
B, RERELEDRBAHELALEN REREIE
EREHAEE, EEEEHBEARERAREREE
REEN—BIEERBRETHE, WIPTEEL
BRI EINRME R FEE, HXTHREEY
BHUOREL, GHEBNAFTRE, ERNEE
ES5RITRBEHERAK, HERMBEEARRNZE
WEB N B, B 26%- 65%RH, BET
RHWBEEYFTERASE, AEHTEE 60% &
fo

4.2 BEHMIRRD
BEARALEERRBERBEARAR, RIS
R EREY . 2ERERE FRAR, HBF
B AT AL, BE R T R AR AL S . B EA
FHREAR, BEREALVERTE QAR
H, BERALEERBEMBILBR, MELY
EEAEEMBENN, KREFAR ZEMTE
AR, ELAATHSAE -FERTR(E 2.3,
REBER 3), AFLE  REAAEHERBNE,
FREBZYTE, FRETREELEE LR
MAAFEBROEGW D, BEIERSHEHEL
TR BELTRESEAYHFE, BERAHE
SHETMEXYHFEE 4, RERER 4), NEEHE
R WG H AR B IBA L i 3 AT DO AR
ERRE, EREARERSFAHBANEERT H
BETE, SREEETEN—B. BEFTE A&
— RGP LR T M, AR L, TR R —
BIICR . AR il B: 45— M 3L 3K F O 1] 0 4R
TH, B Fan B, BEARRERIERSHKIIA
XEHTAERZEFANMKLEE. AEARE
R, EE LA RBEAS(E 5, REREI 4),

5 WEZRSTAXEERRNER

FEGRER, WM = S EEE KRB
B ZHERE R, R, R LOBIRERSL,
EAFTE— Lo S RUAHIE

MY zSERERAES, YE2KPEHERR
AR ERE, SRR EEESKERE, B,
Bt FREE AR R TR R SRS, X
B8 BUS R B FEFT R FE R Aok TN F BB E
IR, bR L, Bl 5 R & 07 1 PE 5 3 3 f R )
ARAAEELZEZRE L, RIKMENE 28%
RH, 5B EA P Z2BEREREEK,

BEERXEDFERZBES TR (PVB) nE#H
B, TR E RS B B £ 1, B &
SRR 4 1K 5% ¥ B8 8 T8 B b 1K 2 55 O o B
B, BN B 2 R 40 AT it e T R B B AL E
LETH—-$2& REEEBLZEKE, U 4un
oA, SEhR b B GRS i T ZE R T R 3 PVB
BB, FEEFrsrhxteEm & m A & mrE e s
WEAEL T X — 6, B T BB & i B4k B
R EEEMEELSHERS PVB MK (E 6).

BEERAEA lmm BB T EHEBHIRE
Wig (BN EY, 5K @ PVB Bt R k&+
R E S ERER(E 7). X—4%



50 XYRP5EERE

$Bl6k

HIELA R A8, R 1 PVB. 0N A1 40 i B/ 4
B—BER, 81T PVB H3IA, 1B E £ 4 5 7 H
PVB IR, R NRIGHALR , SRTE R EA K,
B F IR AR, 15 LR & A R, 5
SRS REESERS, BEFTH
PR, VN, B AHE, 36 B SRR I8 B 1L 80
TR AR H BIFFE, B3 B R R B o S ERE E Y
HWMAFR, MZWESEEHARBERREN
BORAEL, B A B AL 5 T B AL B 4 5 22
SR, P22 5 0 U7 B O F 7 T LK R B B
P B T i S 2 ) A R JBESEE , P A AR 5
19 7K T, B HE 22 RO R I o

6 BEE R PVB K T SEM20kV x 200
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Fig.7 Second electron image of SEM of section of wall painting
(letf) cotton fibres reinforced epoxy resin/(right) plaster
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Conservation and restoration of wall paintings of early Western Han Dynasty (1)

Investigation of conservation history and actuality

TIE Fu - de
( Institute of Historical Metallurgy and Materials , USTB , Beijing 100083, China)

Abstract: More studies have been concentrated on conservation methods and materials for the face of wall paintings. It
was lack of the studies on the types and causes of damages to transferred wall paintings that baffled their conservation.
The types and causes of damages were complex and diversified. Therefore their conservation was very difficult. The con-
cept of systematic investigation and study must be established in conservation and restoration. In this work, comprehen-
sive investigation were carried out to know more about conservation methods and materials of the wall painting transferred
from Shiyuan Tomb of early Western Han Dynasty. This investigation will be important to know the types and causes of
damages to this wall painting. That will also be helpful to the implementation of conservation and restoration .

Key words: Ancient wall paintings; Transfer; Damage ; Investigation; Conservation; Repair
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Fig.3 The outlook change of cultural relics after reated

1 Pz e e 4 5
Fig.1 Panorama of the wall painting
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Fig.2 Hole in the top-left of wall painting Fig.3 Crack in down-right of wall painting
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Fig.4 Wastepaper in joint of wall paintings Fig.5 Unstuck fixity
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Fig.1 Before restoration (left) and after restoration (right) vessel
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Fig.2 Before restoration (left) and after restoration (right) blue-glazed vessel in Xuande period
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