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o] ghab 2 vhadlAbe] E(magnesite) - 2hel 3 (Fdngk) - ol (gnsk) - S %
(EHMsngk) > aitho) “"'ﬁol FHE L shgEe] aiE el ol oAl A
214 2706l A AlAle] w8 qts fgFEelh. wd FEe] Wk A 2xe <lg
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(Wbl wefe] 74 ARow, <kge] Aot nglg 1Rl Fel FAAC Aol B3t
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2) vl Tl aglel Ak A (shard, 2001). pp. 39--40.
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5) ‘J};J_LIIAI-O]J‘.-E AL (Mg COy) 0] FA o7 AMEA( = i) ol &8ss dolc), 7] 3.5~
4.5, v]F 3~3.18 Z2&EN(REER)-> Fdolel oM ¥R (FeCOy)o] FAl Moy -RHMA AR A
F)ell Fehs 3 ;,j_-,: 7] 3.5~4.5. v|F 3.7-3.9el slidgtc}. FAolA] A2 o) 27]|74R] clokit A
S wre},

6) John Winter, '3k ekl A¥WE-4, "™ #zl8, No.43, pp. 3~8.
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AN g71 w4 (Caleite, CaCoz) -2 vephygr} D
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[ 4. $&%5, 358, (Basic lead carbonate, 2PbCos. Pb(OH)2) ARL oy 2ok 7}id}e] ol

7) 5%, "AfaEele] Ml W MeusiEE | TeEdEed s, 183 (AE-3bAed 4, 1998).
8) Rutherford J. Gettens. 'ldentification of the materials of paintings, . "Studies in

conservation 12 . p. 36.
9) KHEE, "TRITHY,: (5532 1997). pp. 336~337.
10) EedE,  {HiEdel AH8-5 KPR 178, (B-Qlvhsbsr vlsoishd), 1999, p. 31.
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o] A3 (AK, China Powder)o-2 5o ARS8 2@ Abgshd w5508 Qlale]

FE2LEH 3G g

3) SHEL(#5KY - #7) - Oyster Shell White, Aragonite, CaCos ([ 5)

wo 55}9] F8 R AHLEHCY SREW) i AFEEH o2} vl AR R,
13| (K)o (W) 7 2 WAL Qleh, B¥E ol 54 AT} 5 ATl B
Solona Au(i) olet Y2v1% en gzl ARk ol slw sk

Aol A ol TS kst & BB & o151 olo] Exedzt Waeo] 94
sfo] w2 270 2

e Pz 2 £A% 2 AR (AR AULE HEG. S5 Sz wE g
2o AE(EMole} sk, AAe] FAT shekahy] okt AFLE ww Y},

T fe] wp%e) e BEe WANT okek Holx] 79 A5A AR W] A}
gabe), % Aulchon wiwa) okt B2 jela A A e FAAA WolAA) e kA shed
goh, gt wis e dake) e B4 A e A BAR F Aue BE
of o]zl ok A Aol WA uhetel sheheke At A28
5 ARg-ah e},

2R A Ao] WA gha FA7k ol 8
Ak, A S (GUR) S AHALEHA Jma e 24 o
i AH7IE Ssict

gHEe 427} ulad FEAe| 1 Bran) glon, nEs
o] $afo] Alado] A wishx] ekl oite} wigka wi=
-‘r-‘?;?} Z1gk a2} 347 4o wighdt wloje & ubEr) e

127} Alsfobrie] gHLe] ol 5] Hole 1471 oo 2 2

4 ol G2 ohE ol vl A ) 8 Sleh

4) SWMERED ([ 6)

TE(ERE AXF Aoz FTR(EER), UZSTE
BEER), SR (RER), NTL(EER7E Sl S84 5. #5%5, #A3%5. (Oyster Shell White,
TURIKEHD I Qo] 7hds) BEAsh bl (Ampshy Fz  Aagonite, CaCo

) KR, TRIEM, -‘f"l’}, 1997), p. 3385.
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Aol7] olzd] =Wl A2 o A
sfoF ghrpar gt 3]3tell AHg-3h=
BE R4 2L 27 olFT 34
84
=3} 12, 1122l 28i3 Fae] 9
HAo wo uizhi Lule] Max F
she shxa leh12) Sxel ApEH(HE
#)E 23 Wl Avlshd S84 2

% & b ¥

AN Qe 4 qlowl, 43d A7k

©

6. #RHAMical

AL~
shd F=ele $ES d 7 3lH

5) 3EE(EEE. AlOs - 2Si0; - 2H20)

o] st gratd oz 2|74 ofg] FollA] AdgE A Fos g Fke
7198 (b)) AtellA] 4AbEE g odv 712l (Kaolin) WA+ 8 Ee} F-8v). =3} gl
A5l glgol7] wji-o ztoli} F#o](China Clay, AMIt)zl dlv] wdk qlxl7p FAS

o] i 1ol Fel= Z#e](Pipe Clay)zt ¥27]% g}, f2{vetalx= &3] YE(HL)
2} sl A SHE(AR) Aol 3 HEZL Bo] AitEct. 1 ele HepdE, A7),

Aoz Awunl FETEY AFEGE olFx g ke WEHsE shea AAls
A7) @A

el stelre =2 AHEElen, SRk Al | epRAR ARSEE AN A ER
deiA slet. FellMsz FHel 1= ‘!%'5}91 HldA 2 de AgsEdlen fevztdMe
TR AMGRR)E A Hah Faab sate] W3 sl E dael A e A
" 52 SolA v R A-S-H .

2. FREEEH

oEAE A A (FNita)e] § AR WES vehiiv] sdske HdAY Faka

12) FIE | "EeaariRie, (U)I30E . 1996).
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A, Wes s 4or AA-T. 2HAAA] F - ge Gk e AM-S o
& AI715%€ Jepde} 13)

ShAt ma 24 AFA 29 AR WAL Al olF Aelsli=Al AlF¥t
AAolr), o] & Eo] FFolA REY == kE E2l= HAekEE cinnabar(HgS)elv] #%
+ Vermilion(HgS)eltl. 12]a A= Hematite(Fe203), #4-2- red lead(PbsOy)
2 FEEAAI o|F R 5 - YL FE 9o FXAME = FF, U] WA MR
o & A 94 AHelsojof & Ao,

1) FA4CKES, HgS) (6 7)

AR 19k sful AFBpAlo)| Ae FALOR iz %S WA A9 & wol T
AAQ Y2 sharE vl (FFHER) S S 2 o] £ o o2 A% %28 mool
L} Aot meke] 718 A= Zlo] Fr)lar g} 15)

PAS G352 (HgS)ol) Asleh Zold o)
Ui glow AEE (R, T8 K. 80K
B). wlobs (BFK). A58 (M) S vhehia 9l
of. FaelAe] Fagh AR Sy (M) A
FA NG, AR G, S (EHE) <o)
. 2 F Aol Al & AL wwle] ALHY W
U AT AHRBER) oW e Al e
sshErtoz A8 4 slidl SRR A
o7} = Zo]c}.

FARE W ARE e A9siedof shedl YT &
= A2 AHS AL gl AdWsA] dx WAE &

-SH (i) 7] 9-o] W e AlAgle] glong g Af 7. &%, R#(HGS)

13) '|°¥°il'1 F7194171(15. 0004417 A el 2] otejv]e}, ezt g slol| 4] 2o Al8o| yo| Irofol4]i=
Fore| arcfebzel & (B, BC14004ER D oA FE 51 () ol 4] .(N"l EAjo] vehhr},
14) Bl A Qo] A= qkas 3182 HeSolr}h =3 7218 86.2%2 +2-& &gkl 7] 2.0~2.5.

HlF 8.0~8.20]a F=FAelv], wa #zZ4& do), 2 ()2 J% "!°]LP 28| 3pakstolrt
B el 4 Tl LRI B0, BYYEMI) S YOI % o]0l $
A ul] A:] A . g’o].l! $ lhﬂ! ] HO’I "—_"rl @\ r;]] ‘l 3. IL]. B k] Q_,-|n| #-2-9] 7] A} —g.Oc;l- .u’l-/lo]L|»

ol AbAI7b Qloat kel Al (1)), e |°l—°| olkgjo}, oAirie] ofzeldl v]ze)
M| o} 5-2 alndHE] frdgh Abx|o|c.
15) FWI, | caD k) JMP BF7E | (sLgak BEMGERSC. 1992), p. 17,
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$31A] edolof Frt,

TH Y OKRiE) S = A B4 3371 sl s gl Zdobd fRHEs A ¥
o} e A ARgahd Ert

o] gt Aviet Aol Wik Fab 1S Ashd o5} e} 16

1

(1) AF(=%)
TAMI ofal-g Wi A3 et o7jel mEdt B Fo] Auth fef eE2e v
& o8 2R £3 238 JkepEd F0R)7E "ok
°l Folle obd A AAZIZL ok Qledl o] Ae EvtoR AT Aoji Sl = &
& WEe] aRel Fom ool A WA 1Ro] Hrt. U 23 AAe frkd ¥
EW 2 ¢ Q=g FolErh A WA 2R 89 F55 Folud F WA Fe 2Rl He
o R HA 2R el dol sle HE S A d

(2) olF(Z%k)
FoulA 239 B35 2T Vool A HA 25 B2 F T oA 2% sleher
A8 o) e}t gt

(3) G
A A agel 858 bl o o A g ol 5 Al Al 2%l slelere
yedg Fo

2) F3i(HeS)

FAHES| AWFAhE
o]c} 1T

FARE frdell W2 & a4E o] A A o AomA whe B& A 3 g A7
Hx 7kl o] o gk Bell f4E EelEe 2lx F2 weldh FApL o= Ax o2
A e E53S AW =l FAL F A 7 Al Mol A w2 Hell 4} 18)

2 e 2(EDetas £ 5 oded e 7 o ol o] A Gafg) o 22

N

e oW F uhe mAE el om b glo) welis Ao] i

) KT TEIEFGREHE, . pp. 124~127.
17) Fu % B3 dg o e M 2E AE dele AR 3R (EE o dvh
18) RE Adigts+s °;M7} F% Mo] Au AS4E Yt}
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A AAG FAkel L iR a8 Wgle F-Ee)7) i Sjviabeze 32 Ao

(AR, HeS)

A% ARFERT e nl T FF A WA U HgEges Az
wpge Aol AR ES sl
QTG Adsi Fo] 8ol 5L

o
:?Io‘
Ty _‘),
N
¥
o
L
&
flo
o
o
N,
)
T
i

A Ao flori Fabel AW Hol U AAE Aste] £&& BET o] FE
) & SFURRE Asiadr), dalAw FE B2 dezy FALE AMeshed

i !
SR b EAel Fa Ao sely] wpRe] WeF £& FAL Gl Helt £FE

exiz Fasl A Z ARl BHSL(HgS)olAT F8o] §3E Alo] e %
SA717 HB2 §RFEAER), B $oAelE oltny deh & olgA A% A
@ et e dgoR Aol SlofAi FOR)SH Aol7h flek1o

(1) &7 AzH

P& & ol AR CREE. AR 8 3 F 2 A ZolM Jl W B aF
of gtar flell= A2 H 7pobE wliavh o ohg AR spebe) oA E dds] B F oY)
(. A5hs Al AEE duts] Bata Ag 3 g9 $o g ofgd ERES A
w4 W28 Fevh Bl Fi BAld FHUY 90w wE &o YHE B srtE A
bl vhEW w oul2 . o|F A ek & Aj7bget ubEskd gl

WAzl 3 vhebs dejrd shuieha} gl glel]l RF &7} Bglom Az o33
2] wlo 7heierel gl

T g 2 AR &7 1499 by F919 F 39 vk 48 ok o] o FAL
= 72 AR 3 ’“v‘i’“ wje] . 20)
315 Vermiliond FERE B el ol Mg A 2= 2f/2 2 4 gt
% Aol Vermilion& 23 f3-& 3HA1A whE AF-(89) 5 ABEKRE ¥t A
o]t} 2D

1.

o

9) KRR, TRIBM, (HETEAE 1997), pp. 368~370.
0) REER, &2 A4, pp. 368~369.
21) EERE TEEE AHE Nl e nA, (BN KB BRI 1999). p. 14,
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4) A7+E(Fea0s)

M7 (A = o1 ololal #l=(iron red)®tal &k Ml qtgeln] 4tshd ks
24, AGEM), Arkel AR olehae RErh22) MARe A, AR zh vz A 2
7} LFE A5 rhekshd, B ARSI E ol i3 AAH A Aakgict Ab] 7} Qe
W Apelun wviel v gAe] fejHslen, ssfal, o3t lkeelA]l Al AAbY
th AHed A akshd L rr*}ol’H HEl #3hg kR ARSF o] it

A7rael A3 AQAe] kg Aedal 42-E = HEGRD)E pR OkR) skl A2 oA
(JeF) 7t Sl=vl ol & F= 011"1 = ARAele} gt

A o BRCERTT skl A AR S Esbatgel ola) A7 Ao BY
ok el sl v st ARl b vl B8 b S el Ao

Qe el AR 7E Fe ol denl A ()& Wel A4 2F SHOH R o] 45
ol BED. AHGH, 20 5 A ) sle

1 Ao] E 3IA7h WS A Alste sk Fob el 23 WAEA et FE(RL)
bR WOk sl B8 Holul S(8)3} 83kste] wol o]t Helc,

A2h o] HEAbE g 3] by SRR Aot kg ol ols) kA W

55 W) v} 20

“

(1) Mzkge] it 44
FAE-L 213t Alo)d (red iron oxide, WA Fe:0s, #AEF @ 160.0, MRS
C.l. 77491 &A1 AMF-utelnd  1370TCNAM 2ZskL 1500~1600C A FH=t)
1550 Celeh, Mz Aol 2] 2Rl ZH3] Fo] ylow qlxpziv|el] wel Wafo] ag¥ we}
Ak s1z7E ks 0.1 ~0.2m) S 471 &S W olel  CEAPARY EOE oleky
st /A7t A el A7) Ee]l Ev] 0.2~0.5mir G GRAEN) . 0.5~1.0m
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[ABSTRACT]

Pigments of Mural Paintings in Dunhuang Mogao Caves

Han Kyeong-soon

The Dunhuang Grottoes, located on the ancient Silk Road, can be considered a
precious warehouse of the various pigments used between the 4th and l4th
centuries. The wall paintings in the grottoes there show periodical changes in
pigments. Modern scientific analysis has revealed the use of three kinds of
pigments in the grottoes: mineral, organic, and chemical pigments. Mineral
pigments were extracted from minerals and refined to use in the paintings. Most
of the paintings in Dunhuang were executed in mineral pigments, which have
shown to have a long preservation period. Of the organic pigments on black ink
has a preservation period comparable to mineral pigments. Chemical pigments
allowed for various textures and for mixing color. Research by the Duhuang
Cultural Institute and other institutions since the late 1970s has provided
evidence for the origin of these pigments, and cultural. trade, and scientific exchange
between the east and west. Such research will be beneficial to understanding
traditional Korean wall pigments, as well. It would be impossible to describe all
of the results of research on Dunhuang pigments in this thesis. Therefore, in this
thesis 1 have focussed on the cause of the change of white lead and red lead
pigments in Dunhuang into dark brown and grey. Earlier books of art history
have shown that when silver red was mixed with white lead or white color. the
change to black due to oxidation was the result of the silver red. 1 would like to
correct this information into that if red lead used only in wall paintings, it might
produce lead peroxide to change into black., and if red lead and white lead mixed
together in the painting, red lead produce lead peroxide after natural oxidation to
change into black. Recent scientific analysis shows that the main factor to change
into black was the lead peroxide. Furthermore, many research show that the area
which were painted with silver red only didn’t change their color. According to

documents recently discovered by Chinese archaeologists, lead was used from
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the Chin Dynasty. There are evidence in Emperor Chin's terracotta army, silk
paintings. many tombs, grottoes, and temples which were changed red lead into
black. Therefore, Chinese conservators are developing techniques to protect white

lead and red lead to be changed into black.
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