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Table 1 Orthogonal data sheets

[=2=3 A B C D AE
1 1 1 1 1 8.85
2 1 2 2 2 9.22
3 1 3 3 3 10.32
4 2 1 2 3 9.40
5 2 2 3 1 9.43
6 2 3 1 2 11.58
7 3 1 3 2 9.72
8 3 2 1 3 9.99
9 3 3 2 1 9.80
K, 28.39  27.97  30.42  28.08

K, 30.92 28.67 28.42 30.52
Ks 29.52 31. 69 29.47 29.71
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R 0.84 1.24 0.67 0.82
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Table 2 The color change for dyed silk cloth
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Table 3 Effect of stretch — resistant strength for

dyed silk cloth (N)
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Fig.1 The effect of cleaning time on the

decontamination rate
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BufifRs BhER/ HESHER2h S EAEE2h

R
g g Fii/g F/%
Al 1.343 2.212 1.451 87.59
B2 1.323 1.927 1.756 28.26

ME 1 BEWWHE DL ,0 ~30min, 2= 75 FBEE 1E VAT
[] Fr 48 i i HR 5, 146 R VA R R B M K TR
HURER . BVt 2h RI5REHE, BX TS S
R 22 415 SCH , #E 5L BRI Pt A8 o W] 3% 4% 30min
WA VERT B . MR 4 SR T I, R K
EWKEHEWEBUR, RARAE R LR R
REBYNEL SBRE IHEYEHRYE, B R
EiEHRE,
2.4 F%F pH ENEFEHBEEHE

F“1.3. 47 B 1.5 ~5 BiE RN
PRI, pH 7£ 7. 27 ~7. 65 J5Hl . fFiia e il
R BRI RIAE (30 £2) CHI( -5 22)CHY
FRIBFE R 24h JFEEE FHUCE 30d, TRHES
SR KER, BREFREEHRE,BRE
R/, SHAE AT U EFE A SHEE
Ve R AR,

34

ARSI AT+ 2 U5 ISR TS g
R ESEY) , &8 SRR MR L Sh iy -k
0374 , 83 1F 22 1A 36 B 5 B ] — X 22 4 |
RE IR T B 8 R M)/ B R 38T e 9, B DA e 2R
HREE R LR E TR TRER ML
LG SCYIR VR R P SR A T BT R B

SEXH:

(1] 7L 8. HRGARMRY—— LG50 Y s BB
[D]. E¥. FREKS, 2004,
KONG Xu. The conservation of antique textiles—a research on the
cleaning and storage of ancient silk[ D]. Shanghai: Donghua Uni-
versity, 2004.

[2] @ #®, 258, B %, % XAMBELR G CYERERT
R ESRT]. SR S E R, 2013, 25(2) (83 91
HE Jun, PENG Zhi — qin, ZHOU Yang, et al. The application of
natural materials in cleaning excavated silk textiles[ J]. Sci Conserv
Archaeol , 2013, 25(2) :83 —91.

(3] £ & ZERENPREEENVERAT]. TEERH
Tk, 2003(6) ;61 —63.
WANG Lei. Analysis of surfactant used in silk and wool detergent
[J]. China Surfact Soap Deterg Inds, 2003(6) :61 —63.

(4] Ex4L, & F, BlER. L80BFEFEERKTIRII].
BB, 2006, 34(12) ; 16 - 18.



%148

BRI R 4 5 U 24 2R G SO T e AR X 5T 17

(5]

[6]

(7]

[8]

(9]

WANG Yong —-1i, ZHAO Feng, TU Heng — xian. A study of ultra-
sonic cleaning technology for excavated silk textiles[ J]. Shanghai
Text Sci Technol, 2006, 34(12) . 16 —18.

DR, T B REET(APG) RGBT PRI,
ERL A5, 2006, 23(6): 1 -3.

JI Jun - ling, WANG Yuan. Alkyl glucosides ( APG) and their u-
ses in textile auxiliaries[ J]. Text Auxil, 2006, 23(6): 1 -3.

B . HARSREEMER 2400 E B E R &
FIRALT]. R 585 R4, 2011, 23(4) : 34 -39,
YAN Li. Optimization of removal of the blood stains on silk relics
with the use of protease and surfactant[ J]. Sci Conserv Archaeol,
2011, 23(4) ; 34 -39.

DU - FEEIR - BIRF, W - BRERE, PREF BEAR
Rk P PE T (2E) e[ 1], ARzl 2000,23
(1):6-8.

Hans Sejr Olsen, Per Falholt, HUA Zhang — xi. The Role of En-
zymes in Modern[ J]. Deterg Cosmet, 2000, 23(1): 6 —8.
IAERE. TERBIRIRBIE SEGELT]. REEUR, 2013(14) .24,
SUN Chun - ying. Research and improvement of washing aids{ J].
Technol Wind, 2013(14) :24.

Harby E Ahmed, Yassin E Ziddan. A new approach for conserva-
tion treatment of a silk textile in Islamic Art Museum, Cairo[ J]. J
Cult Herit, 2011(12) ; 412 -419.

[10] Harby E Ahmed, Fragiskos N Kolisis. An investigation into the re-

moval of starch paste adhesives from historical textiles by using the

enzyme — amylase{ J]. J Cult Herit, 2011(12) ;169 - 179.

(113 £ 3¢, BT, EEFE, % B2 E 0I5 % 5 e

[J]. LT3R, 2013, 32(3) . 674 -677.
WANG Wen, CAl Wei —quan, LI Yu - jun, et al. Development

[12]

[13]

[14]

[15]

[16]

of road grease cleaning agent with high decontamination efficiency
[J]. Chem Ind Eng Prog, 2013, 32(3): 674 -677.

HERE, BOUE, A, % R AR 5 IRk
WEERIRBIR[T]. TR 2014, 33(6) : 1563 —1566.

GU Meng — meng, TU Wen — hui, GUI Shao —yong, et al. Devel-
opment of environment — friendly weak acid water — based cleaning
agent with strong detergency on heavy oil{J]. Chem Ind Eng
Prog, 2014, 33(6) : 1563 ~1566.

fEEE, MER A—NBASMRETZHRITI]. KPR
P EE R, 2002, 14(1) ; 34-37.

XIONG Ying —fei, XIE Yu —lin. The identification of main com-
ponents of red dye from Zhou to Han dynasties woolen textiles[ J].

Sci Conserv Archaeol, 2002, 14(1) : 34 —37.

MEM, & 8, BE. — RN L 558 B E (R B
[J]. XRIPS5HERE, 2006,18(4) 29 -32.

YANG Jian — zhou, ZHANG Rui, XU Liang. Development of a
new tensile strength meter for ancient silk[ J]. Sci Conserv Archae-
ol, 2006,18(4) :29 -32.

TR BRSSO ERMNRST]. XRS5 %
Rk, 2012,24(1) ;83 -86.

WANG Li — bing. Properties of light aged silk fabrics coated with
Chinese lacquer[J]. Sci Conserv Archaeol, 2012 ,24(1) :83 —86.

BEE. B =, B T, % B ReERefyBEdn
TR TZHR[T]. XWRFE5HFHRE, 2013, 25
(1):61-67.

LU Zhi —~yong, YANG ying, XIren, et al. Research of provisional
coating and reinforcement using cyclododecane for painted textiles
during wet cleaning[J]. Sci Conserv Archaeol, 2013, 25(1):
61 -67.

Development of new cleaning materials for silk relics

QIU Qiao —1i' ,LUO Xi —yun®, DING Qing’, BAO Yan - li*, XU Cheng', ZHANG Wen — qing'
(1. East China University of Science and Technology, Shanghai 200237, China; 2. Shanghai Museum, Shanghai 200003, China;
3. Shanghai Wei Kang Tianrui Biological Technology Company, Shanghai 201707, China)

Abstract: The composition and degree of degradation of unearthed silk relics vary, as do the dyes that color them.

Therefore , it is necessary to choose the right cleaning materials and techniques, case by case. The surface contami-

nation of the relics was classified into the categories (oil, solid fats, soil and blood) and experiments were designed

to optimize the composition of cleaning agents. Finally the natural surfactant, Alkyl Polyglycoside ( APG), was

selected as the basic recipe and a mild and efficient water — based cleaning agent for cleaning the surface of silk

artifacts was successfully developed. The rate of decontamination of the newly developed cleaning reagent is very

high — as high as 98% in some cases. Changes in silk tensile strength and the degree of fading are evaluated before

and after cleaning. The results suggested there was little difference. The research provides a new way of thinking

about the preparation of agents to clean unearthed silk relics.

Key words: Silk artifacts; Detergent formulations; Dye color; Orthogonal experiment; Detergency
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