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inorganic — organic hybrids in sol — gel method
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Table 4 The description for the samples’ appearance in the salt — mist accelerating corruption test
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Table 5 The data for the corruption rates of the simulating cast iron cultural relics
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Table 6 The description for conservation to the iron cultural relic coins

S R Ab TRy

oG LAY REH®

GBAER 1 S5:G HE BIRE, UL BT2 B
GERER2 2% WHURBE, U MT KPR

BEAFmBE
BeAFmeE

sy 120 /et ZE 4 H B B B A% S
P 144 /N 224 W B AL

3.3 MT RPFMLINRE

% F13% E NICOLET 470 RU{f 7t AF #2150 5%
#(FTIR) , %t MT {24778 BSR4k R B = 2 H R
f F IERERR Z B8 B AT SRR L IR M43 B AT 1L F 454
SMERIE, ERWE N (RERE 2 TEI) i
No

P Ah i A, RAESCER (12 ~ 14 ] 7] A0
2980cm ~* ,1390cm ~' 1 780cm ™ Ab ¥ W Wt WEIE SE T
=Si - CH, BFE7E,1190cm ™" ~ 1140cm ~* 4b ) 1 Wt
% Si — 0 — Si B2 IRSH,3423em ™" &b iy Rt e
H% A - OH Wip g ksh (/945 S - OH), AL T

1275¢cm " &b i W g i #2 B A Si — C 48 ,960cm ~' 4B
WU IEHA Si- 0 - C @77, 1101em ' 4L F1
797cm ' REEG IR Bh 2 SO, BYARAE B W, 7 F1 UL
BA : LT 2350em ™' A=A R O RS 28 A B R IR BT
BT RERBEE W RER, (UFHERXHE R,

4 it #

4.1 F[H-THFS MT A9B5 R it ae
LRHREFNEUENROGSR A2+

HABRAOBR FEREMATE, B K LR, X

SRR AR REE N ER



10 XRS5 LR

20 %

AR A % 300 K 0 4R 4 50 £ 28 o 5 PG ot S 0
i RAEH  MT {R37 5 RA B B v PR RE , B4
X B bk B AU EAHX T B72 BUMIER T, A
BB/ T &R R ER

GEAHE 11 RS 4, 2 4 B
H PR FOR G IERERR Z e A P 2 = 2 B RE A ]
A AN BEAR K AR A I A

I I
’k##.—Si—OR +H,0 — —Si—OH + ROH

PR, n—Sli—OH - —[Sli—O]—.. +nH,0
|

IERER BN S R T A XN
LRSS BRER; HE = Z A RBRINKBER™
Yk LA M4 8 itk 5 RS T BRI R S AL Mg
B8 BAEREV-THEEMELER(E 12),
RXFp AL MR R EA — R @S- CH, , SR
Ky FHEHFER, EEHAY, TRKESEERY

T VR PR
CH3 CH3 (l:HJ
I
—éi— 0 —Si— 0 —Si—
I | I
0] 0 0

I I |
—8i— 0 —S1i— 0 —Si—

B 12 AHH-EHNREY MT RELHRER
Fig.12 The net fabric diagram for the inorganic — organic

hybrid MT

P RNBREEEE B2 W RA—E R
K, BRAEVNYH R AL EHRAREE K, 8
KK, SRR TRF AR W, K5
FAILAEAR BB 6] M5B, (AR RTE R
R HAWY K. BT, FHL-EHLRY MT
BRBERA — 2 R PH, XRA—ENRERE" b
HRRSHBE FARSERBRSSRAmZ RN A
Y B, I oh STE B4 H BA  0
T, O ph et R 0 A8
4.2 MT R{PFIRRI LB IERE

it 9 51 6B A P B T SR 5 SR 5B« MT 424 50)

FER £ 7 K S 06 2 1 1) B A, Bl 0 b 4 A
AMUBH W, RTTA FT43E, H B72 KB & Mt
AERI B MEE T o XRIMCBITRATEH MT R
PRIBITLASMECHE T, SR ILE 13 (B 2
WA 10),

B 13 FiH, B8 T 3423cm - OH B4 HR 30
WA —E W5 2 S0, MT 4247 7] 8 At I8 i e 2 A
RBAE. SACER[12]1447, MT A B /LB E MK
(BF 100C k£ 4) , B, FRRETRB A KL
M=Si - OH 5 =Si - OEt 4k&t I hi 4 A BE, BT
RFEALE £ /AR 2 0 v JELJ2 B B O ol , T 28 R 511
FEB)G , K NEEERPRE T, ATiE—
ERE IR T B R
4.3 BREHERE

ERREENREPZR P LR, &N B72 fl
MT P EBeNERmE AEEaEZHBREA
Friaet B AR T IR 4E SO R P X
B MT FERKEMNELS W ERE K- OH, 5848
FE - OH #f—3 BN, B Ay Si—0 - M 42,
i MT LIt 2B RGE A MEERYRE, £
A-OH MRMAKRE, XF Bl U4 A RAR
NIRRT 2 , Wi Bl —e B , AR T
X%,

LRARE MT R4 M R A B B ot i R Sk
ZAbtE MK YERBE R B RSN R, R &
S5&AREUEECRES TABSRE, HYTF
B72 ki, ERE AR R A 2 & M8 iRt
EHRFESRT. FHB, MT R 548 R BAERS
EL RN AT EIBRREF YRR T
ARk,

5 & ®

BT R SRR B L B FIROR
TE B - 1) PR 2 e - AR ¥k 8t I AT LWL AL

MT RA Ak B SCOR S o N R T 474

B - aXRMFRAXERELR S, B TRARBEX

FRHESHMHREHRFTRUHEMADRZENMNERS

Y, BEE MR BB

$E 0% :

(1] BT BBRB k& LA ROBIRHRI]. &
LAk K¥#4,2005,22(1) :20 - 24.
QIU Xiao — ning. Progress on orgnic — inorganie hybrid materials by
sol——gel progress [ J]. J Anhui Univ Technol, 2005,22 (1)
20 -24.

(2] B, EEH,BEE, % REYESHL-XARLH R
HEPR[I]. AVUBRBEKEER(ARPEIR),2005,28(3) :
231 -234.
KE Chang — mei, WANG Hou — zhi, ZHAO Hui - zhong, et al. Prepa-
ration of polymeric organic — inorganic hybrid materials[ J]. J Wu-
“han Univ Sci Technol ( Nat. Sci,Edi) ;2005 ,28(3) :231 —234.

(3] #Fikat, YA, 80 4,% BER-BEEHELN-E U84
PORBFE R[] SR E 5 1TR,1999,17(1) :84 - 88.



H34

B AR AV TR TSR TR i B BFR 11

(5]

(6]

(7]

(8]

(9]

FU Lian - she, ZHANG Hong - jie, SHAO Hua, et al. Progress on in-
organic — organic hybrid prepared by the sol — gel process[J]. Mat
Sci Eng,1999,17(1) .84 —88.

KBR, T WK, S G- SR E R
Bi FIRTAR(J]. REAIAL T ,2005,34(7) ;389 - 393,

ZHANG Zhi - qiang, MA Qi, ZHANG Bao - zhu, ez al. Preparation
technology and applications on inorganic — organic hybrid materials
[J]. Appl Chem Ind,2005,34(7) ;389 - 393.

eHrde R E. RS TR S ()], KRk
FEM(ARPERR) ,2001,21(1) :5-8.

HONG Xin - hua, LI Bao - guo. Principle and application of sol — gel
method[ J]. ] Tianjin Normal Univ(Nat Sci Edi),2001,21(1).5-8.
B, RS, AR BB AR S o (1] R LR
#,1992,(2) :56 -63.

YANG Nan - ru, YU Gui - yu. The basic principle and process of
the sol — gel process[J]. Bull Chin Cer Soc,1992,(2) :56 —63.
Haas K H, Amberg — Schwab S, Rose K, et al. Functionalized coat-
ings based on inorganic — organic polymers ( ormocers) and their
combination with vapor deposited inorganic thin films[ J]. Surf Coat
Technol ,1999, (1) :72 - 79.

EERZ RN, L/ S8R0 RS RS [T].
B 5897,2005,26(10) ;432 -435.

WANG Yu - hui,ZHAO Jing — mao,ZUO Yu. Preparation of corro-
sion resistant film of aluminium{ J]. Corr Prot,2005,26 (10):
432 —435.

B W, B0, M. B AR NERBK NEL )],
RE%H,2004,(9) :13 - 14,

TENG Gang, LIANG Wen - tao, LI Tong — xin. Establishment of up-
right cup method for testing the Water vapor transmissibility on films
[J]. Chin Coat,2004,(9):13 - 14.

(10] &/hik. MBS SEARZRPZ(M] /XWRIS5BE

2351128 7 B RA Rk, 2004 .53 - 61.
YANG Xiao — lin. Report of conservation for the iron statues on the

Pujin Site[ M ] // Report on the conservation and preservation for
cultural relics. Vol. 11. Guangdong: Lingnan Art Press, 2004

(1]

(12]

(13]

(14]

(15]

[16]

(17]

53 -61.

B BEBRYEF BREBRREIAKIHHELS TR
AVRAERRPHRNAL]]. XWRPE5HEH%,2004,
1633 - 38.

YANG Lu,HUANG Jian - hua, et al. Analysis of iron cultural relic
and the use of organic silica for conservation{ J]. Sci Conserv Ar-
chaeol ,2004,16 ;33 —38.

TR, RBR, TR K, %, PMTES/SIO, HHl-EHLRMAEHN
MBTFE(]]. R FHRBES TR,1999,15:92 -94.

WANG Hus - lin, YU Xi - bin, WANG Chang — you, et al. Re-
search on PMTES/Si02 organic — inorganic hybrid glass[ J]. Polym
Mat Sci Eng,1999,15:92 -94.

BRMSC, KRR, B ALBAH(M]. KY: W KF
Wi, 1996 :251 - 271.

CHEN Yi — wen, LI Qing - hong, HUANG Wen - liang, et al. In-
strumental analysis of organic material[ M ]. Changsha; Hunan Uni-
versity Press, 1996251 ~271.

Duan Liou, Angela B,Seddon. Near and mid - infrared spectrosco-
py of sol — gel derived ormosils; vinyl and phenyl silicates[J]. J
Non - Crystall Soc,1997,210(2) :187 —203.

PR, LR, N ARRPAILERNNBISE[I]. L
FALT,1998:12-13.

LI Xi - zhong, KONG Rong — gui, LIU Sheng —feng. A study on or-
ganosilicone coating for protecting stone inscriptions| J ]. Shandong
Chem Ind,1998:12 - 13.

ERE MBY,E B,% ZUBAIN-THREHKRRE
[J]. % Tk ,2004,34(11) :37 - 39.

WANG Xiu - hua, HE Jian - ping, et al. Multifunctional organic —
inorganic hybrid nanomaterials coatings[ J]. Paint Coat Ind,2004,
34(11):37-39.

FROC, ARRE, FHH K, 5. 204 BE S RAH =MW 1L
O] hEEELRY¥R,1999,9(1):73 - 18.

YU Xing - wen,ZHOU Rui — de, YIN Zhong —da, et al. Rare earth
metal conversion coating on aluminum 2024 [ J]. Chin J Nonfer
Met,1999,9(1) ;73 -78.

Research on application of inorganic - organic hybrids

to the conservation of cultural iron relics

CHENG Bei',HE Ji - quan’

(1. Institute of Historical Metallurgy and Materials , Beijing University of Sci
(2. Centre of Corruption and Protection, Beijing University of Sci

and Technology, Beijing 100083 , China)

and Technology, Beijing 100083 , China )

Abstract; Commonly used conservation materials for ion relics need to be improved, and development of such ma-

terials has very close relationship to the material sciences. inorganic — organic hybrids are new products of material

science that mingle the properties of organic and inorganic materials, leading to new functions. In this article an in-

organic — organic hybrid material PMTES/SiO, ( or simply, MT) was prepared following basic rules for making sol —
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gels. .. In comparison tests, for example using salt mist accelerating corruption test and electrochemistry test, it has

been shown that the hydrid is effective in lowering the corrosion rate of iron cultural relics. The preserving mecha-

nism was explained.
Key words: Cultural iron relics; sol - gel process; Inorganic — organic hybrid; Conservation of cultural relics
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Fig1 Longitudinal SEM images of single modern and ancient silk fabrics

a)Modern silk, b)Ancient silk
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Fig2 The polarization curves of the blank,  Fig3 The polarization curves of the blank, MT gjg5 The polarization curves of MT sample
MT and B72 samples in distilled water solution and B72 samples in simulation rainwater solution
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Before corruption: blank sample B72 sample inorganic-organic hybird sample
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After corruption: blank sample B72 sample inorganic-organic hybird sample
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Figd The pictures showing the samples before and after 504-hour salt-mist
accelerating corruption test

under UV radiation for 3 weeks and no
UV in distilled water solution
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Fig6 The polarization curves of the B72

sample under UV radiation for 3 weeks and

no UV in distilled water solution



W 2 XYRIPEH G $20%

o
o
o

(&)

MT-UV

w
o
o

L=

B72-UV

E/mV(vs SCE)
g

&
b=
L=

@
e
=]

-5 4 3 2 -1 ° FEah 1 RO IR

logi/m,l.\.cm2

1 % 18 b i

B7 2, SEIMRFIREN MT fn B72 iR FE &
7R o A £ i P
Fig7 The polarization curves of the blank,MT
and B72 samples under water solution
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Fig9 IR spectra of inorganic —organic hybrid
MT(MT),MTES(M),TEOS(T),mixture of MTES
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Fig10 IR spectra of inorganic-organic hybrid Fig12 Grotto scene
MT before(B) and after(A) the UV radiation

B 11 Fedh No.7 (M328:4) o FRAUMN (Aigk 1000 4%, £k 1500 £%)
Fig11 SEM photography of No.7(M328:4) sample (left:X1000,right:X1500)



