1B A3
2022 4F9 A

A sk R RS
RESEARCH ON CONSERVATION OF CAVE TEMPLES AND EARTHEN SITES

Vol. 1 No. 3
Sep 2022

P )11 M X T 105 B AR A R U 45 55 BT D 5

HIE- 5 Sl R R S =S AN

(1. PR S e, ) s 610211

2. PUJIAE SC % e SE BE , DU BLHE 610042 ;

3. BCEHBE AL 100009)

FE. W A L AR ORI IR A, A A RS A 0 B AR R AT TR S A AR R
W1 - A i AR OB 16 Bl A 7 S R AR oh — AR A DU X IR OR 2 2 AR A 1120 80 & 90 4RAR e B XS
A1 IR R RO, RO J2 25 05 DI I R R BR i R e 2 O R LG I A7 7 R h I 2 0 A
5 JZBUR BN AR JZ R L 2 0 0.04—0.4 mm, 225 K 5 R S5 A KL ik O BE IR A AR , 22 BEURL D 0E AL T4
BN T T SR I B O BTAS E (PhCrO,) , £ 60 R AR, 1 S B e R A B
L 2R 0 S B AR 7y, & o B T AR 0, PR B 2R

KEEWR . WAREG,; WAL, Pk, T2
XERFRIRES . A

mESES: KR72; K878.6; K879.2

1 3%

VUi S N B T S SRR R 2134 4k,
Forb & [EH SOCY RS AL 33 Ab A GO R
B 111 4b, HAR 93% AT B9 LA F £ 1
1% AR ERE RS AT A FZHBE RN
B, ) IO e s 1 S A B, R B T A R AR
ARIKUE AR 2] B B BB 2 o B A
FEIS R Z A T AR A DT SR U S T AR 2R

4 FHARLIR K 756 2 RS ICHA R BOTAE”
SR C IR S STl i s EETTRRRY Sl o8 |/ M N 8= | 1
55 58 ST AR LA = H W A AR AL
------ 2% AN ] A i 7 5 55 149 58 <% R R
TN FAT 52 5 ARG AL IR % O s e 25t i 4
FMAFEERE" LR ARSI A RE TN\
AP M IR 5 B R T R SR A B R R
I0Y G RTCAE ) (e ) (3 IR 48 ) (W

W ke B 391 :2022-07-23 5 & 11 B 1] .2022-08-15

XEHS:2097-1370(2022)03-0018-16

MRl ) (B =+ =4F) SF Mz o 7 4 B
R M e Ll SO PE T R At e L B 3 R
Ah EMAE crr el RS 2R SRl A
/R EANFEH—HA ZHZ & X s e n]
VLB A5 A T2 BUF A TR A 1 5L % ol
I 8] 2 W1 A R 1% ol 2 A B G % U D — I
gk, 3 R [ A BOURF 2 28 1 3 B 4l 1 B X
TG B ™ Az W52 R, AT A 20 BH R i 00 1
BT R s AR EM T A AR, D)1 b DX A
AR A W IR Z TR AR PO o
IR T Z Mt B ™ Zid | At B
A 1 1) A e AR 2 R A TR 20 4D 80 & 90 4F
PR A TR R AR AR s S AN (R A T
=R

HR 8 HT W SCRR ORI FY , DRI A IR A 5
1)t R If ] B B o 7 B & 20 2l 90 ARAR
RIxX L8 A Rt Ry I BRI R i A 3
DU i DX A i 1 A5G BRARCHOR A 502 Ab, Hiep

Feg I H U4 BRI (2020YFS0391) VU1 A8 BT 2019 48 548 G RHIT e BT 56 A BHIT L 5 9% 5t 3
PEF RS SO P (1988— ), 5 BRVEA PUZ T A, DUJI A SCo 2%t IEFE e 0 B2, 2 NS SO RHEOM B 5 4 0 T AR

5% ; E-mail : 834682583@qq.com

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



5% 3 3 SR, A L U e DX A 3 AR B R R A 5 0 T

7 Ak AR 35 b T LR 133 4b R E K 327
A, T B R LR SO 8 25 B 8 92% ., K
TRk P T B R X A 1 AR Y R R, 2018
A8 & 2019 4% 8 IR X /ot B sl T
SEHB IR A HURE S AT R4 2806 B 9T 4 R A T Y
X AR AT T AT EAL . A L 63 A4
AR SR FEA BT (AR 7 b AR 26 4b 1T B AR
20 4b SCHIA LAY KB R 2R (B 1 &
4): 41 (81%) . 1 (70% ) . W (63% ) . 2 (62% ) . 4
(60%) . #5 (52%) .42 (43%) K3 (13%) K (13%),
AT S BURZE 10, S BUR 2 IR R

2 HRSHE

ARSI BUCE AR LW WA 6 A% LR B £ 7
MR i 7 AT, >R D SR 2 e X oot
W AC(XREF) X 3 2 A7 2 (XRD) | 2 S r 2 063

B3 BERHLEGESE

Fig. 3 Fengmen Grottoe in Ziyang city

B 1 OuAH A A A

Fig.1 Guanyinyan Grottoe in Guangyuan city

B2 R B4 WILsEh 2GR
Fig. 2 White temple Grottoe in Bazhong city Fig. 4 Buddhist saint’s temple in Neijiang city

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



20 £ S s ak R T 1 E

(Raman) ZLAMEHE (TR) AR - GRS/ R3S Ab PRUERE 5h 322 B IR S5 52 38 RE A 5 2 A 0
(Py-GC/MS) ZE A FR X RE fh 45 # oy AR ES AR AP H W3R 1,

AT 08T, 2.2 ST
2.1 FERE R 2.2.1  Z5K5Hr
FE SR A T AR 2 1 AN 8] €67 Xk 5 al SR V% F B B W 8E VHX 1000 ( H A& KE-

R 1 OCEEAEM M HTE R
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% XY-lv V - - - - _ vV V/
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Fig.5 Micrograph of the GY Y- bai sample (a. Micrograph of the outer surface of the sample ;b. Sectional photo;c. Inner surface photo)
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Table 2 Microscopic analysis results
B i i LA @RiEES
B 5 EARITTT S K A, KR A B RUNOIR . R T A B /NEURL, R R R BUR B B
GYY-bai Wi Z» N PUZ K2 (0.02 mm) A IRJZ (0.08 mm) ¥ @ )2 (0.1 mm) [ KJZ (0.02 mm) , 40 I8 )2 7T B 2
T AR TR A R R 25 B UCIOR
KFS-bai  FEE KO, 720 PR, — 28 ECE R4 0.09 mm; 45 Z 25 EK,JE2 0.1 mm,
MO bai F R 0 BORURE  WORLEE AR, TR 2Y 0.04 mm; IR 2 FEGE L 0.3 mm, /JREAHALZ . PR Z
A7 4N/NEEBR
CYY-huang W RREOE B B AN B, R A /NSRBI Wi 4 R B A2 (0.05 mm) , KR
(0.1 mm), L1 (0.1 mm) , Zr AW R, 2062 FERRI 45, 7T e 2 VOl .
XMG-huang T 5 3 6 BRI A N U R B WIS, AT A A U R B — R R A AR 0.12 mm,
0.18 mm; 5% = PUJZ R #4352 0.12 mm ,0.09 mm,
XY-huang #0528 O UK AR5 BBR , T, 2 0.19 mm; LAIJ#b B R M AL, 29 1.3 mm,
XY-qhuang T 5 45 85 (0, I MO AL IR IR 24 0.08 mm , 15 A7 1 B 5, (00 LA F i L
T WA O, WO O RR A, A R PIE, i AN P20 R W 0 R A B a0 )2 L R
GYY-lv (a2 W& R ZREUR A AP R 3 Bk S F KA 6, R4 0.1 mm, JK 26, R4
0.1 mm,
XYy FM R A O R — BB, 5 Sk O AN ORDIR ) B 3 R 29 0.02 mm; 2R IR 5 6 2
(0.1 mm) A2 (0.07 mm) RAFR 2 (0.4 mm) )2 (0.2 mm) £L4)Z (0.1 mm).
LHD-lv RS e, BOHRS b 55, 5829 0.16 mm; IS 24 & 6 2060, o] fg e i 2850 e o
BRX_iin %E%%ﬁﬁ%ﬂ@é@ﬁ%%,%ﬁ*ﬁﬁkﬁ%%&\4&% B0 A A KR ARG R 3 A 5 R
BT 4 2 BRI BRY )2y 0.03 mm,
KFS—jin  FETH & 4 (0, A A/ 2480, 3 W] B8 FH 4D AR 8, 1578 1 v il 4 (BBt | 2249 0.007 mm,
XY-iin T R A BRSO B BE K, LA R I B VR L JRE 24 0.18 mm T2 MR R 6 2
(0.31 mm), ¥ (025808 . LhJeb K ()2 (0.38 mm) Mtk 25 st
LHD—jin FM A 0 BRI AP UKL BE K, B4 B I A U L P2y 0.1 mm; 35 10 R R AR A 2
ARG I Ni cP Ry AR N~ W= a7y (IS X gL
KFS-lan R W €0, BOMURE | 22 100 )5 4 4 /0N B8 62 J0RE 7 55 L JRE 24 0.05 mm i i 2 F 68 2 S b AL 2 JRE 44 0.3 mm,
MG SR WO BEIRAS | WORL B B K A AT/ S0 W TN ZE T 43 S W 62 (0.1 mm) L 1 I 2 (0.09 mm),
F R 2 T RE A AL
KES_ ERINASAHR, a6 FERA SR AER, A ENEE FHHAMLIE 0.07 mm L06E 0.1 mm,
£145 0.06 mm, 2% ] ) 8§ )7 5,
MG PRI 2T 0 BORDRE | O RE B W IRDILEE , o) 43 S P2 2R — R R EEAT (5 )R 2 0.07 mm; 5 )R SR AT
£, 525 0.09 mm,
XYoh R L R E) GUEEACE R E VRN R AR IR 1 2002 55 R 2 0.02 mm, JiE
JZ LIt AR 2 AL E 2 1 mm,
LHDt TR, NN AT WA —  HEER R A A2 b PR K R BB B B A A FLBR A
JE25 0.06 mm,
LHD-h  RERL6 BB YOG ROE2E A — 2 R ORI T, 52 0.2 mm, HHER RIS A2 L.
OYY—hei B R B, RMEE ZME N A aa/M R, BEZEZ 0.03 mm, T2 8 A KIBALZ R

25 0.09 mm,
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Fig. 6 Micrograph of the XMG—huang sample
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Fig.7 Micrograph of the XY— lv sample
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Fig. 8 Micrograph of the BRX—jin sample

i3k 220:X150  1000.00p.m

i3k 220:X150  1000.00pm

B9 #ah KFS-lan & i H
Fig. 9 Micrograph of the KFS—lan sample
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Fig. 10 Micrograph of the XMG-h sample
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Fig. 11 Micrograph of the LHD—f sample
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Fig. 12 Micrograph of the GYY- hei sample (a. Micrograph of the outer surface of the sample ;b. Sectional photo;

c. Inner surface photo)

3.2 BB B
321 HEBUR

K XRF XRD % GYY-Bai KFS-Bai XMG-
Bai 8 1 Kzl 731 ,GYY -Bai & %8 5 i A (Ba-
SO4) K F1HE” (Pby(CO5),(OH),) FIAE AL (ZnO)
(1 13) , 33 vd B HT A9 1 60 B0RE 32 28 B4 A
DEAETH . @i XRF 704, XMG-bai JGE N Zn
Ba .Ca Fe Si.S,KFS-bai JTLE N Pb .Ca, L7 GYY -
Bai 73 M 45 S 1 , XMG=bai tL MBI, 8501 E
ARy, U AR 5 i, IR
e AT T SO TE 2R BIE
HE Ry L EIURL 10 KFS=bai A4 (1 FIRR RS
322 wEEGUR

& H Raman FI XRD %§ GYY —huang XMG -
huang . XY —huang . XY —qhuang 43 5 & 1 53 #r |
SORRWING =& FER RO ES I, A e
BR . GYY-huang 3% 57 R 5 % 2 FUR D | 45
B WA T 2> BT e R R B AN RS B, KR AL
o R (K 14) . XMG-huang 3 22 5 55 758 K 4

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

B1E
i % 720:X100  1000.00pwm
ik 720:X150  1000.00pwm
=
=
2
é PbSO,
=
Pb;(CO;),(0H),
Zn0
20 30 40 50 60 70

20/degree
B 13 GYY-Bai X A4 il A
Fig. 13 The XRD spectrogram of GYY-Bai
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Fig. 14 The Raman spectrogram of GYY-huang (a. PbCrO,;b. HgS )
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Fig. 15 The XRD spectrogram of XY—qhuang
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Fig. 16 The Raman spectrogram of GYY-lv
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Fig. 17 The Raman spectrogram of LHD-lv
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Fig. 18 The XRD spectrogram of BRX—-jin
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Fig. 19 The Raman spectrogram of XMG-lan

1344.06
679.42 978.54

749.28 114348 139246

1143.48

Intensity

200 400 600 800 1000 1200 1400 1600 1800
Raman Shift(cm™)
B 20 KFS-lan i € 1% A
Fig. 20 The Raman spectrogram of KFS—lan
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Fig. 21 The Raman spectrogram of LHD-h
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Fig. 22 The XRD spectrogram of LHD—f
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Fig. 23 The GC-MS spectrum of LHD-h
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Table 3  Pigment analysis results statistics

5 R R it 2 5 BURL 73 JB 2 1
1 H GYY- bai B E R 1A -
2 KFS-bai AFSEillddl -
3 XMG-bai FERLE -
4 il GYY-huang HY 8% % (PhCrO,) -
5 XMG-huang B4 8 (PHCrO,) -
6 XY-huang i 5 (PhCrO,, -
7 XY-qhuang BHERBT (B HD) -
8 4k GYY-1lv S 9 5 -

) TG A (T RE A RS A SRR ), AR
9 XY-lv BRI B R
10 LHD-Iv ik 5 43 -
11 & BRX—jin gk -
12 KFS—jin R &N B -
13 XY-jin B T -
14 LHD—jin i 453 -
15 % KFS-lan T 5 W T IO -
16 XMG-lan T -
17 a KFS-h EIRC S SRR T TR A i
18 XMG-h ALK (Fe,05) T R A it
19 XY-h AT (Fe,05)
20 LHD-h SEALER (Fe,05) IR B
21 * LHD-f HAER (Fe,05)+H (B H i A -
22 GYY- hei ik -

ATE 20 tH42 80,90 AR, AIEARI TREFM,
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Research on the Modern Repainting of the Sculptures

in the Cave Temples in Sichuan

GUO Jianbo'?,HAN Ming*, GUAN Ming’, LI Guanghua’, WANG Na*, QU Liang’
(1. School of Archaeology and Museology , Sichuan University , Chengdu 610211 , China;
2. Sichuan Provincial Institute of Cultural Relics and Archeology , Chengdu 610042 , China;
3. Palace Museum , Beijing 100009 , China)

Abstract: This paper presents an investigation and analysis of the modern repainting applied to the sculptures
in the cave temples of Sichuan and presents several revealing case studies. The following conclusions can be
drawn based on this research: (1)Painting activities have never ceased in the cave temples of Sichuan ,while
most of the modern painting activities in the region occurred in the 1980s and 1990s. These activities have
greatly affected the artistic value of the sculptures,and deterioration of the paint layer has caused damage to the
body of many of the pieces.(2)Most of the sculptures have been painted several times ;one of the sampled art-
works is covered in five layers of pigment,each of which varies between 0.04—0.4 mm in thickness. (3)The
binding agent used in most of the paints is alkyd resin and most of the pigments are modern chemical com-
pounds. The blue paint is phthalocyanine blue (also known as Prussian blue ) , while the yellow is lead—chrome
yellow (PbCr0Q,) , the white is made with white lead ,lead carbonate or lithopone ,the green contains lavendulan,
the gold is aluminum or brass foil ,and the black is made with carbon.

Keywords: cave temple statues in Sichuan;pigments and techniques of modern paintings ;investigation and

analysis
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