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ABSTRACT:

In this paper, the yellow palace lantern tassel, as a part of glass making
square suspension lantern with colorful lacquer inlaid, was analyzed as a
case study. Optical Microscopy (OM), Confocal Laser Scanning Micro-
scope (CLSM), Micro-Fourier Transform Infrared (Micro-FTIR), X-ray
fluorescence spectroscopy (XRF) and Ultra-Performance Liquid Chro-
matography combined with Quadrupole Time-of-Flight Mass Spec-
trometry (UPLC-Q-TOF-MS) were together used to characterize the
main components and disclose the manufacture time and degradation
mechanism. The results showed that the lantern tassel was identified as
the mulberry silk fiber while the coloring matter was originated from in-
dustrial dye Auramine O. On the basis of synthetic time of Auramine O
and historical records, the possible producing time was presumed. The
deterioration degree of aging palace lantern tassel was evaluated via Mi-
cro-FTIR with half-quantitative method, indicating that hydrolysis was
considered as the main factor. Therefore it was concluded that the chlo-
ride ion which was produced by the hydrolysis of Auramine O under cer-
tain humidity caused silk fiber acidification and deterioration, while the
formation chloramines with protein amino could possibly cause further
damage. This article revealed that Auramine O caused severe harm to
textile and gave a suggestion for feasible conservation and storage of this

kind of historical relics.

KEYWORDS:
palace lantern tassel, mulberry silk, industrial dye, Auramine O,

degradation mechanism

PABCE B g S SC o il) 15t



A TR 3 (BT RS M M e amsrss 201

HAT, BEKEHHILUS, 1EARAARAELRE
BIEA T, BT, SR TR, NS MG
—EIERE T R S h S T IR E T HAE, BAT
FeI A ESy o BN R RAT BT B RARAT , Toiett
PULZEER, MEFELZH, Rl RaEImERNELT
T, DA RIS B B IR 0 AR, W EE L
MFEGE, Bt B, RBIRBIEI T =MD, s 1 pr
R, ERRAARMEMEINSER, NPT BRI FE L b2
BRIRSCRE, HEREA R, SN A TR RO B R
T2, MTHENANEZ—KES, WETRZ M,
HEBHR SO MIE 2 o, XS i 1826177,
T PR A R AR T R, eI, R LR
T 2ERIR4, AL R T 5, Bl U
BORBFHR N BT E AR TR, OB I BE AR K B AT
RICIRES, BFTEAFERE AT IS, Rltia b5
XX —RA G E TR, RIS E IR,

TR E YU YR & JE Py S AT 1) 5000 4ERT, A
AT KB i Ak, 78 ARl - s E) it
R G TY A5 | TR B A E ", KRG E
HNBEEES TR ERIE A —, Nl E 19 e
i 2 ER TR, B ORI LU G540
M PR A, XTSRRI, (B RIRYRITC IR TR
WRPTR b, EETCEEW R R, BImEdE 1 Tl & g

B BRI E AT H2 HEEAHE

T R T B

KK R, 1856 4F, SEBlAZEE (W, H. Perkin) & MU BRIE SR 2 (Aniline purple), X AP
EEBIGGR, T GO AR, B MR T A5 SR RIR GBI R & e, & iRk E
AT WP A, BHRAESOAF A T 1887 AR TR, JF difi—R2 i,

FERURH R T, SR HATREAARN LR T, —BHENGDFE b LGk G R
BITOR, (RS A2 (A A B O (e, BI85 A B2 5 SCBEL SR SR B B R MK, 20 i

BRI - (AERUELD), ARESEARBR L, 2015 45,
Wb, Stk AR - GBI Y
M (QIETZRED, PEZGZHRAE, 2010 4.

WRT - CPEIDRE GRS @), 5400 2B, 2009 4,

[ N N ]

BReem? - CPREZIGEARoRT GEARER)), 8 78 51, Beadiiet, 1984 4%,

F AR EEITERIEE), 56 333-341 51, (MUFZETD), 2013 47,

Tkt BHPURE. WS - QAL MR EE ORI BRI IO, el 5eibar) 2010 48 12 755 30 &5 12 4,



70 AEAR R BORAR G M T, o A W 4%
Ph RQTIES, R, X AR A RV T4 B
ESE, 2004 SEIE I NP R AR (17 um) €
WERE, SRR R R, (R T B R R0 % (UPLO)
BRI, X Y LA AE Hr A PR b 7 % L S
(IMERE s PR AT R (QTOF) iy i
FEBHE OO A7 I ) B A L B, B T ATt
HS BATRHERERDIR H AR BEFT S AT, AT SCOUZARIR I, 5 DR
RYAEThAE, MO RA R BB, THE R
PN 53 TR0 BRI AR A S S WO Z50,  [FIIEX e R [ G A AE 9 TR 4 S, I ERA,
TR AT YT INT,  FU E  RHERIRRE
AR O BT R RE RS, R SR SR T4 G A0, I ST, MR B, 8
A AT S R B B KT BRET A IR, R X SRS, RS RO €3 - OB KA il
SR E YRSy, EITL AN R A R, BRGS0 R W R AR A
2%, PRUICASCI SR UAE A R T A MR B AT RV EARAR, IR (0 TR S T AR R R, i
— IR SRR A AL L,

= FEah B s i ik

() FRTRERE
FEARIRT SCORBHCIARG T ZA RS T SN B EY, FRmBUIRILE 3 FrR, SRHH ARG
AUEKTRERE L, MRRLE R, BAART T, SRR, TUEARALT S R I R, AT
REAAEL, WAL, BOIER, Sodut, R, TaMs,

(=) ki
1. JES %5
B Leica MZ 16A ISR oGS, SRH EH BN, BEYEIA 11.76 ms ; HZ Olympus LEXT OLS4100 %
WOLHRE BB, P PR 0.12 wm, SEHPREEE 0.8 nm ; W45 G 3L R EEARTE 50 S AT AERFAE
2. eI
WAL AME Y 5E B Thermo Fisher, Nicolet iN10 Mx, MCT R &%, WA HI1S, R A WA iz St
SIFFE 4em”, FHEKEL 64, FIHETEE 4000-675 cm”!,  HURERS SR E[E Leica EZ4D M SR A BT F T AR,

1 Xu QA, Ultra-High Performance Liquid Chromatography and Its Applications[M], Wiley, 2013.
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