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Table 1 Details of mural samples

JF5 R B AR FE S RRAE R B

1 D-QB-1 ez IRAE AR 5, POtk , S5 A U QB =W -2 47 L AFRBUAL )2, Tl
2 D-QB-2 i)z IR HUIR, S5k 0% QB — W =2 47 |- f R4 A1 TR
3 D-QB-3 HLIR 2 TR AR E AR SR AR QB - W -1 LB RN, B EL

4 D-QB-4 A2 IR AR QB - W -1 LB AN, S EL

5 D-DB-1 GithIEy= TRA YR 85 R i 80m DB - N - 1 PGB HRAAL )2, il
6 D-DB-2 BN SERRINER TR TEIN DB - N -1 PUBEFRRAAL S Z , IR
7 D-DB -3 ) TR, B AR DB - S -2 FREBRHBFRSAL N )2, TEL
8 -DB-4 BN TR A B (6, FURLIR DB - S -2 REEHFRBULSZ , FITR
9 B-0QB-1 Hkp ) KB AR QB - W -2 £ [ fy s biab SR m , Tl
10 Y-QB-1 B2 e, ok QB - W -2 47 [ fy bt ab SR m , i HL
11 Y-QB-2 Bkl Waar, ik QB —S -2 ] rp I, #A5 HL
12 Y-QB-3 BURHZ EESENIRN QB - N — 1 45 3BT , 45 5

13 Y-QB-4 Btz W, AR QB - N -1 Hufa] R , HIHK
14 Y-QB-5 ik B BAR QB —E —1 Al rh T~ & , &IH
15 Y-QB-6 Bk w, ik QB —S -2 Al F &S, F5

16 Y-QB-7 Bz H A, AR QB = N =2 5 s R 1 , 1 HK

17 Y-DB-1 B2 EARGIIRIN DB - E -3 Z{ii sk B Ak, #45 HC
18 Y -DB -2 Btz ESSURR N DB - E -3 Z{i s B AL, 45 L
19 Y -DB -3 Bkt W, iR DB - E -3 Z{i s B AL, 45 1L
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Fig.1 Structural morphology of wall mural samples

MR (ERE) BEHE

o T ST

[ —
Hk: 220X50 1 000 um

(a) BKEH

3k 720X20 " 1 000 ym

(b) H¥EZ




55 4 9]

B LA DU U Je < v BB RE i i A AR T 5T 11

3k 720X200 1000 ym

(c) A=

—
ks 220X20 5000 um

(d) HPRBEMA (F)

2 AR AR S ZS I S 1A

Fig.2 Structural morphology of Diangongban mural samples
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Table 2 Result of grain size tests for plaster layer samples (%)
. D-QB-1 D-QB-2 D-QB-3 D-QB-4 D-DB-1 D-DB-2 D-DB-3 D-DB-4

R R ez M2 Mgz HLJEZ ez M2 ez
<2 pm 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
<5 pm 1.72 1.41 1.19 1.23 0.66 0.10 1.14 0.00
<10 pm 9.93 11.76 12.53 11.84 6.30 1.23 7.28 3.95
;;;g?; <20 pm 37.44 40.91 38.23 49.17 28.37 4.25 27.96 23.49
\ = <50 pwm 60. 60 68.89 64.05 86.09 56.77 11.09 60.03 46.67
*zfiig <75 pm 71.81 86. 86 78.87 96.33 78.21 17.57 78.84 57.10
<200 pm 84.24 95.09 96.76 100. 00 99. 06 32.24 98.08 69.82
<500 pwm 97.85 100. 00 100. 00 100. 00 100. 00 70.50 100. 00 90. 81
<1000 pm 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
Rk 1.72 1.41 1.19 1.23 0.66 0.10 1.14 0.00
kL 70.09 85.45 77.69 95.10 77.55 17.47 77.70 57.10

iz 28.19 13.14 21.13

3.67 21.79 82.43 21.17 42.91




12 YRS T R 5532 %
(P R = e 08 [ T 5
80 i 8 80 8
70 7 70 7
60 6 3 60 & s
50 5 50 : 5
: e i B il ¥,
20 . 2 | 20 : 2 |1
st sl B 0 it o
1 10 100 1000 Wit 10 100 1000 Rt
i/ um Hrfz/pm
(a) D-OB-1 (b) D-OB-2
100 —~ -10 100 110
90w i o 9 [t rilo
8 s 80 5
70 ?{I % 70 7
Z - Er B -
7 o
i e == |
29 rypibss i h. 1. 29 | 2
O oo 1000 Ok 01 10 o i(l)m . 1000 O K
hrfz/um $rfe/um
(c) D-DB-1 (d) D-DB-2
B3 L) R i Ok o3 A ith 2k
Fig.3 Grain size distribution of plaster layer samples
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Table 3 XRD result of plaster layer samples (%)
Al A
B . . : EL%EJZ):W)UE OREEs : _
fige AR AT HHIN AT bk gin O Ji A
D-QB-1 44.70 25.75 14.44 7.34 7.77 0 0.37
D-QB-2 47.44 33.02 10. 54 3.12 5.89 0 0
D-0QB-3 46.29 29.44 15.88 3.80 4.60 0 0
D-QB-4 44.68 32.17 9.92 3.67 5.55 4.02 0
D-DB-1 48.27 31.99 10.28 3.37 6.09 0 0
D-DB-2 52.12 25.02 12.63 3.77 6.47 0 0
D-DB -4 51.02 28.16 10.30 4.19 6.33 0 0
B-0QB-1 22.34 3.57 2.21 20.88 4.37 46.63 0
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Table 4 Color composition of painting layer samples
(R ATE R i, X SFEAT a4 EUAST A LRGN Wi s
Y-QB-1 REL PEE O 1ps ING SV AN = INE PR IN 2 o/ ¥ Litea) Litve) Pb; 0,
Y-QB-2 AN ESEON/ S RGP ER i RANE Pt R R HgS
Y-QB-3 23 FAE ORISR SILYEIN X LN FARaY £ SR SR Cu, (OH);Cl
Y- QB -4 i EENUI AN S it £t Cu, (OH), €05
Y-QB-5 A AT s B A e Bk C
Y-QB-6 L 8 AEaE A% sk g FHEk a - FeO(OH)
Y-QB-7 =l D7 AT AT AT Tl B e B4 CaCO; Mg;Si0,0,0(OH),
Y-DB-1 21 AT RED AEAE BRI bk Kb PR HgS
Y-DB-2 23 AT by A RS A el EIER Cu, (OH);Cl
Y-DB-3 % A3 SR AT A AT B — AT Cu, (OH),CO;4

T SEBR R TERE ST AL B SR RAE R A5 SR S W O7 TRBR IR T REXH A, S R AR A R 2 i T
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Table 5 Cementing material for painting layer samples
B W K S
BfE/ % (ks BfE/ % 5 BfE/ % 5
Y-0QB-3 -2 - 22 + + -8.2 -
Y-QB-4 8.2 + -1 - -9.2 -
Y-0QB-5 -9.7 - -14.3 - -5.6 -
Y-DB-1 0.6 + 10.6 + + -6.4 -
Y-DB-2 -3.9 - -0.7 - -6.2 -
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Study of the material and workmanship of the middle hall mural
at Longju Temple, Guanghan

ZHAO Fan', WANG Chong', CHEN Erxin®, ZHANG Bingjian®"
(1. Sichuan Provincial Cultural Relics and Archeology Research Institute, Chengdu 610041, China;
2. Department of Cultural Heritage and Museology, Zhejiang University, Hangzhou 310028, China;
3. Department of Chemustry, Zhejiang University, Hangzhou 310027, China)

Abstract: The middle hall mural at Longju Temple is an example of classic Ming Dynasty temple murals in
Sichuan. In order to ascertain the material and workmanship of the mural, the structural morphologies and material
compositions of samples were analyzed using microscopy, laser particle analysis, X — ray diffraction ( XRD),
Raman spectrometry,and enzyme — linked immunosorbent assay (ELISA), etc. The results show that the structure
the mural depends on is a mud wall with a bamboo skeleton. The mineral components of the plaster layer are mainly
quartz and albite. The grain composition of the mural is powder in the majority and sand in the minority. In the
Diangongban mural the coarse mud layer has a lower sand content and a higher powder content than the fine mud
layer. The fibers in the coarse plaster layer are straw stalks and chaff and those in the fine plaster layer are cotton
or fibrilia. Regarding colors, the red pigments are cinnabar and minium, the green pigments are atacamite and
paratacamite,, the white pigments are calcite and talcum, the black pigment is carbon black, the blue pigment is
azurite, and the yellow pigment is goethite. The cementing material is animal glue or egg white. The mural is
typical, in terms of carrier structure, plaster materials and color composition, compared with other murals of the
same region and period. These research results could not only provide guidance for the following protection and
restoration of the mural in the future, but also enrich the knowledge of ancient architectural murals in this area.
Key words: Longju Temple in Guanghan; Mural; Material; Workmanship
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