DOT :10. 163347j. crki. en3l ~16527k. 2005. (3. 013

17 3 Vol. 17. No. 3
2005 8 SCIENCES OF CONSERVATION AND ARCHAEOLOGY Aug; 2005
. 1005 = 1538(2005) (B — 0035 - 05
EE, EWA, KA R
( s 100029)
TG 174. 41 LA
[,
1 :
@D ,
s 2) o,
3)
. cl o,
) 77- 8% NaC], 1)
Cli . Cli .
cl .
4 ,
. 2.1.2 BJF AR PRy ieasg
2 1) : (a)
2. 1 ’ —
2.1.1 SR LA ie i K P oy ka4
:2005-03 - 10; :2005-04-28
“© e (2001BA 805B0 D
as— », , 15 2B, 100029 E -

mail: chunchunxu @263. net



56

17

( )

Fe — ¢’ ‘ +2e

( ) ,
02+2H20+4e —40H
(b)
Fe*' OH Fe(OH ),
a.f ¥ - FeOOH, Fe3Oa4 0— FeOOH,
Peey Mbssb aver FeOCl
2)
. Cl
, . Cl
Fe —’Fe% +2e
02+2H20+4e —40H
Fez+ )
’ (O 2+ 21"120+ 46
—)4OH7 ) ] (Fe
—Fez+ +2€ )9 )
, s Cl
cl 03, . FeCl,
HCI,
[4 )

Fe’ +H0=FeOH —+H'
FeOH +H20=Fe(OHu+H "

2.2
2.2.1 ML ATH B K JE6 iR AR Ak B
ES .

2.2.2 B LApiTdn il K Be kAL

b

D : (a)FeOOH
[8] .
, 100 %%,
cl,
FeOOH.
’ H ’ FeOOH
Fe Fe304 0>
H0  Fe3O4 FeOOH.
( Fe/Fe304 ):
Fe —’Fe% +2e
( Fe204/ FeOOG ):

8FeOOH+Fe* + 2¢ —3Fe304+4H:0
4Fe304+021+6H20 —12FO0H
Fe304/FeOOH
Fe304

+
. Fe FesO4



3 57
Fe304/FeOOH , ,Cl
Fe304/FeOOH FeOOH, s
( FeOOH ¢
). : T 0%
9 o 4 Fez+
() Fe' . [9) R cl
FeH FeH i Cl
o' Cl
P& . - .
Fe2+ . 0, Fe2+ | °
, F&t R (1] Cl ,
Fe?' Fe*', 2 ’
Weo " +1/200+H20 —2Fe® +20H ’
F 3+ ’ B B
¢ N . FexOs+ 6C1 +3H,0 —2FeCls+60H
2Fe’" +Fe —3Fe
FeCl3+3H,0 —Fe (OH )3 +3HCI
Fe3+ ’ 3
' a .
’ ’ ’ le
[14 .
2+ .
Fe B ’ 3.1 [17 18]
pH Cl ’
a .
’ NaNO>. NasCrO7
2.2.3 SRR I g ikt A L 69 4E R ’ Sl ’
o ox nie ]
[ 10] cl . 7 N,
, FeCls
FeCh clr,a ’
’ - . 3.2
(112l ’ 3.2.1 NOH @ik k! 02
cl . 7
FeCk , NaOH (2% ~5%) , NaOH
, 5 .
2Fet4H" +0, —2F +2H,0 , NOH .
We? " +3H,0+1/20, —2F00H+4H" )
. Cl 3.2.2 LiOH &k iFmk 23
, OH
[13] , Cl . NaOH  LiOH



58

17

. LiOH

o

3.2.3 AT HUER TR k10 0

. SO3
Fe304

b

S03~ S03~
0.5mol/L  NaxSOs3

K

90 C,
NaOH

3.3 (20

Fe3049

80cm

0.5~1 mol/L

0. Smol/ L. NaOH
NaOH
1.5mm
NaOH

b

60 ~

20 ~

3.4 (20
al . .
b
’ o
b
, ’
’ o
3.5 (19
Cliy
cl ,Cl ,
’ ’
b o
19
North '™
b o
[26
[24]
. .
.
b b
b o
b ’
5
. ’
[27] i
4
.
o b
b
b ’
b
.
[1] , . .o (M.
, 1997, 130.

WANG Guang —yong, WANG Hai - jiang, LI Xin - Lian, et al.Corrosion
and protection in natural environment| M] . Beijing Chemical Industry
Press, 1977, 130.

[ 3 Peev T, Deorgieva M K, Naggs S, et al. Mosshanser study of comosion



59

[10]

[11]

[12]

[13]

products fomed on Fe in seawater [ J] . Radiochem Radioanal letters,
1978, 33. 265 —272
OUYANG Wei —zhen XU Chun - chun, YUE Li - jie ef al. A sudy of
localised @mosion within occluded cells on a simulated cast iron artefact
in chloride solution [ J] . Anti —Corr Meth Mater, 2004 51(4):259 —265.
Turgoose S. The conmosion of archaeobgical iron during burial and treat-
men{ J| .Stud Conserv 1985, 30: 13 - 18.
, . . [M].
, 1984, 150.
WEI Bao —ming, QIN You —bing LIN Ke ef al. Theory and appli cation
of metal omosion] M] . Beijing: Chemical Industry Press 1984. 150.
Wakinson S. Degree of minerali ztion: its significance for the stability and
treatment of excavated ironwork[ J] . Stud Conserv, 1983, 28: 85 = 90.
s s . [J]-
, 199, 8(1): 35 -42.
LIANG Hui, ZHNENG Shen —ming, YuanJing — quan, et al. Prevervation
against usting to the iron salt —tools relics of Zi —gong[ J] . Sci Conserv
Archaeol, 199, 8(D: 35 -42
[J]. » 2000,
(3): 31 -47.
TAO Hong. A dudy of conosion mechanism of iron relics of salt industry
[J] . Stud Hist Salt Ind, 2000 (3): 31 -37.
[J. , 2001, (4): 78 - 80.
LIU Shun - qiang. Repair and conservation of archaeological coin[ J] .
Museology. 2001, (4). 78 - 80.
Turgoose S.Post —excavation changes in iron antiquities| J| . Stud Con-
servs 1982 27.97 - 101.
Turgoose S. The nature of surviving iron objects’ in conservation of iron
[ Al . In Clarke R W, Blackshaw S M, ed. National M aritime Museum
Monographs and Repoits No. 53] C] s Greenwich, 1982.1 - 7.
s . . [J].
, 1994, (1: 129 - 132
ZHANG Heng - jin, GUO Dian —yong. Structure phase and deteriorated
mechanism of iron artifact[ J] . Cult Relic Archaeol Inner Mongolia Au-
tonomous Region. 1994 (1). 129 - 132.
[y. , 1989, 22(2).
16 - 19.
ZHANG An - fu. Atmospheric effects on the wmosion of steel[ J] .

[ 14

[ 15

[ 16]

[ 18]

[ 19

[ 20]

[21]

[ 2]

[ 23]

[ 24

[ 2]

Mater Prot, 1989 22(2): 16— 19.
s . [J.
, 1998, (2). 152 - 156.

PAN Lu, YANG Xiao - lin. Experimental research of in - situ protection
of large —scale iron artifacty| J| . Publ Higt Muse China, 1998 (2); 152 -
156.

[J]. , 2003, (4):94 -
96.
WU Tian — cai. Desalination of iron artifacts| J] . Archaeol Cult Rel,
2003 (4): A - %.
Aoke Shige, Hirao Yoahimitse. Stabilization of archaeological iron| A] ,
In: Reports on the 13th Intemational Symposium on the Conversation
and Restoration of Cultural Property[ R , 1989. 80 —85.
David A, Swtt, Seeley N J. The washing of Fragile Iron Attifacty J] .
Stud Conserv, 1987, 32: 73 - 76.
North N A, Pearson C. Washing methods for chloride removal from ma-
rine iron artifacts| J] . Stud Conserv. 1978, 23; 174 - 186.
Noith N A, Macleod I D. Conversation of metals A] . Conservation of ma-
rine archaeological objectd M] . London: Butterwoiths 1987.214 -219.
North N A, Pearson C. Investigations into methods for conserving iron
reli cs recovered from the sea[ A] . Conservation in archaeology and the
applied arts 1IC[ M] . London, 1975. 173 — 181
Hjelm —Hansen N, et al. Electrochamical assessment and monitoring of
stabilisation of heavily corroded archaeobgical iron artifacts[ J] . Comr
Sciy 193, 35: 767 - 774.
Koezuka T. Desalting of iron object found in inland area by LiOH
method[ A] . In: Reports on the 13th International Symposium on the
Conversation and Restoration of Cultural Property[ R] , 1989. 87 - 90.
Mak Rs Seeley N J. The akaline sodum sulfite reduction process for ar-
chaeological iror; a closer look[ J] . Stud Conservs 1982, 27. 180 - 183.
Dalard F Goutbeyre Y, Degrigny C. Chloride removal from archaeologi-
cal castiron by pulsating current| J . Stud Conserv. 2002, 47 117 —121.
Stan V. A new method for the regoration of archaeological metal arti-
facts by means of ow pressure treaiment[ A] . In: Reports on the 13th
International Symposium on the Conversation and Restoration of Cultural
Property[ R, 1989.63 =78
Walker R Stabilisation of marine iron artifacts| J| . Brit Corr J, 1996 31
(1:69-71.

Corrosion mechanisms and desalination treatments of marine iron artifacts

Xu Chun - chun, YUE Li - jie, OUYANG Wei - zhen
(Qllege of Material Science and Engineering; Beijing University of Chanial Tedinbgys
Beijing 100029, China)

Abstract: The corrosion mechanism of iron artifacts in sea water and salvaged fiom the seabed are described in this paper,

including the circulation corosion mechanism of electiochemistry and the concerntration difference corrosion of oxygen etc. In

addition, several kinds of desalination treatments are also summarnzed such as washing method, alkaline — sulphite reductions

electwlytic reduction and heat treatment methods.

Key words: Sea water, Iron artifact; Corosion mechanism; Desalination



