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A A Hr

2) o1Ft, TapolAl R dE-d4=Alt) Ade A, , SFaortdT4, 2007, p8r.
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4) FiEE, "SFdFEFd,; , TSR} 1997, p2l

5) &84, T=ERM #2sEYS $BEW Ho, , 1y 3%, 1989, pd.

6) A%, A, TTATH FEAF ARY AT, , AFEAT, , vol2, 1999, p.l.
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A4, 1996, p.82.
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10) F&8oA AN LS, TES8o by, U, 2006, p.304.
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14) Ba%, "FH9 (1), , TFZR,, A8F AlE, FFF2FE 1998 p.s..
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=5 2003, pb.
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2Fe(s) + 4HCl(ag) + Oz (g) = 2FeClx(aq) + 2H0

A3t A2A2 B wEste] FAkE A2E Gale g Hu o] wkgoA AJA
H A A R4S SAA T

2FeCly(agq) + 3H0 + —0O(g) = 2FeOOH(g) + 4HCl(aq)
pH ¢ ##A H22 pH 4 olstdlA & ofeie} &2 42 £x9 F7}
2 B8-S doA HASEE WA "o
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Ho} RE #AoZ "ol HAFEY

Compound Mineral name Color
a-FeOOH goethite Red-brown
B£-FeOOH akaganeite Light red-brown
Zgﬁ%%%%% 1epid0£:rocite Red-brown
Fes04 magnetite Black
Fex0s3 hematite =
FeCly lawrencite Pale green
FeCls molysite(?) Orangy-brown
FeOCl1 - -
Fe3(PO4)2 - 8H20 vivianite Blue
FePOs -« 2H20 strengite White
FeS pyrrhotine -
FeCO3 chalybite Yellow—brown

37) S. Turgoose,

"The nature of surviving iron objects; ,

National maritime museum, 1982, p.1.
38) o]e.3,

fConservation of Irong

, No. b3,

1997, pp.96-97.
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"ESAREHAATEA, , FYERAATL,
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=
ARA FAF I} Fol A3 Fast
MABRAN Y GBS BA] P AL 2o BEFY 2E, FE, pH,
S84 Folrh
MFBAE A FAR Egse] 2 AuBAE 95 of

Depth(m)

Sfe  0.05 0.1 0.2 0.3 0.5 1.0 L5 3.0 5.0
Chuncheon 32.1 328 308 303 289 276 260 217 | 177 99 41
Gangneung 272 294 281 275 264 249 226 185 | 160 94 51

Station/Depth Ta

Incheon 295 312 294 287 2714 263 236 198 | 169 85 45
Ulleungdo 252 282 267 29 242 229 210 164
Suwon 309 305 205 289 273 262 245 199 | 1bS 87 40
Deajeon 299 305 292 285 273 262 244 203 | 170 105 46
Busan 246 286 268 260 246 236 219 169 | 128 67 39
Mokpo 264 283 2713 267 257 245 219 180
Yeasu 252 287 2710 264 253 243 214 178
Jeju 235 280 266 256 245 231 205 180

Ave_Range 292 291 279 273 260 248 227 186 | 157 88 4.3
Max_Ave 264 293 286 284 278 2712 263 244 | 227 194 171
Min_Ave -0.8 0.2 0.7 1.1 1.8 24 3.6 5.8 7.0 106  12.8

A
EFE R MELR Y/ E SXW oldd sEE SHd dg of
o] EFFE FH%MoZ Yy 2 sginh

_?L

QAFy, faTRA s

o

O

TEg] wAE o]FRE e4ulBe] R4
Ay, Vol.27No.3, sh=5-21%}t3] 1998, p.311.

400 A5E, A, 22E TuE AFLE ¥Ee V$sy 54, TJour. Korean
Earth Science Societyy , v.25,no.l, Korean Earth Science Society, 2000, p.98.

4) FAF, FUF, HANAY B3 F EF FRUB BT A7, T9FRYRAAD
AT 5 A207, 93U, 199, pso.
NEAH AT AZFL 2R4L AXINA 106-110C2 UAZ AZAZ Bg AZFF

> o

e Eel Al Ase goltt

i
o
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vl EGY FEFHS AR E 252%, T 23.2%, =& 62.2%9 B

o] 2 g
skt
<EA> Azt - A B u]43)
A 33k A&7

Ne 80% 80%

O 17% 2026

CO2 3% 0.03%

RH >98% 20~380%

=%(7C) constant e.g +51° varies e.g —10° —+30°
EFTFE = (MR AFF-AaY AFHA8Y AFH)x100 o2 et
42) 73’—‘471], v, Aue, A9, A, Teevd EYY EXY fE S8y, T3EN
Ay, Vo 123(3) 1990, p.168.

43) ©12.3, TEIAREHS, | FHRASHAL 2008, p.70.

_18_.



1) 3dEF

5>9} 7ol A

of of#) <%

7&1
=7F g=2A vEd

A

3

o}

e

EF FolAY

Foll mE A

&

55888 8%
LBIRIgls Rl 2
m/uw\ { o~o ~5 ) %
Owe - ! D =) <
"0 % m m % m m
Ho = O) _107 | =
3 o3 0o

U

ok
E_H __oﬁ c.L w xm.ﬂ N ‘um_l
%o | o 7

o
of ﬂNl 0| o ~xr MurU
W | Az | 11T =

A

)
el

A

% X
&% 100-14¥ =

6(!:

=0

94

il

Skt

=

317, , Vol. 26 No3,

A

o+

rgs

Fejd

Iz 3]

44) 3199 9 3¢,

X}“E“‘%j]7

4

A B BBEAAE, , 4

=]
-+

_19_



























Fo] S vAT AAO s AAH o] o] BAHUL, AH

B 5 28BS (% 2ol A4E 52 A9 AFHL 5] 43

Akl AFE-3t AT

(il

66) A7), TAZIFEAAE o3 F&o] RAAG Hrb,, REEUIEsx,; , A30d Al
3, S REF s, 1997, pp.71-75.
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<E6> HAE w3t AAAHAE =79}

7} & (mm) AZ(mm) | FA(mm) | 2 HF(g)
10.1 7 3.1 0.93
9.6 8.35 2.8 0.97
11.15 6.7 1.2 0.46
10.15 7.85 2.7 1.15
9.8 8.2 3.25 1.57
10.55 8.8 3.45 1.65
12.65 6.3 4 1.57
12.775 5.55 2.45 0.84
13.05 5.60 3.55 1.66
11.8 75 2.15 1.07
9.85 7.45 3.05 1
10 3.45 3.1 1.59
96 7.7 3.6 1.45
12.75 6 3.8 1.49
10.55 8.15 35 1.7
10.1 75 2.2 0.82
10.55 74 2.25 0.92
12.9 6.8 3.95 1.77
8.55 6.1 2.15 0.58
10.9 12.2 2.2 1.03
11.4 7.1 3.3 1.46
10 7.3 12 0.42
8.15 6.7 2 0.53
8.35 6.4 2.15 0.67
8 6.1 2.2 0.6
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<ET> APAEC wje AAAEE A7) A

AlEHE 7} 2 (mm) AZ(mm) | FA(mm) | FHg)
Al 9.9 7.2 2.1 0.76
A2 9.9 79 1.8 0.81
A3 12.35 6.5 2.1 0.71
A4 10.35 6.3 2.1 0.79
A5 9.1 8.3b 1.95 0.56
B1 9.7 8.7 2.25 1.00
B2 9.15 56 1.95 1.58
B3 9.90 9.30 345 1.71
B4 94 6.7 1.1 0.71
B5 85 7.1 3.4 1.12
C1 10.7 6.3 3.35 1.29
C2 9.3 7.45 2.2 0.82
C3 9.65 6.8 2.8 051
C4 11.56 6.3 2.85 1.08
C5 3.9 6.5 2.5 0.36
D1 16.75 49 3.55 152
D2 8.85 78 2.2 0.81
D3 12.10 7.05 1.75 0.77
D4 13.9 6.45 2.3 1.07
D5 105 6.5 3.1 1.07
El 10.1 7.25 2.2 0.89
E2 12.45 6.7 2.6 1.10
E3 124 6.25 3.15 1.31
E4 9.1 3.2 2.15 0.84
E5 6.7 575 3.0 0.35

Ado] g3 HAAHS AV} AFS <HEL>, <E6>T o] 7|F5tn
<API10>, <AHE11>, <2H12> 3 7o) #Hgs )
AAAAY AEL <E> FH Zo] FAH Jon <ayi2>9 Zo] =4
(graphite) ¢ €A} &9 <a¥E2> 9o H-g&tx HYPZd JAsY 21wt
o] e &4 E Fidte IHFTEAS Yl 6D,

ﬂd
30
o
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670 3t Eg wMiAHAY AANTE 4 SFEE dof = ol dist
of 4ol FrE EUE d¥& {%3}

RN FEHE e AAR *}ﬂz/‘}/l GAE AAA doh
AR zAAE 2 EREY 244 A7 e 1/‘}7} s T8
t}73),

2 ATM e 2EREY 242 on Ad d =
ojFojrone FHo Hr Y Z F4d o T AEE SAHSAH.

1) 23 54 BT

il H of of H] w3}
7] #let] AlHE SE F EYH Eoc}:‘)ﬂ x5 HASE AAZ L 234
AZ7E ol &3t Axd £ AFS FAEAT

(2) BAANAY AsAH L FA B3]

3___13(}% _;'z_;g % 7 A g 253 E9=3 B2 Z(geothite, magnetite) £ 3t

g A7 HsiA e siehg o] ogk WH<l
Alkaline washing (NaOH), Alkaline sodium sulphite (NaOH + NaxSOs),
Sodium sesquicarbonate (NasCOs+NaHCOs3) o] 23 ¥ So=w g9 ¢
S SASE 7€YY 22 dTFNA EEHUAT® ol 9 & Wl o

==

73) EHIEE, TESARESIHINAL, , AEESAL, 2000, p.139.

74) HAARAZ 9, :L/\fi:]u]%]}_l]fih , EAESEZE) 1999, plb3.

75) )44 kel A p.143.

FES 1z wﬂL detF oz 100~106CTE Axstt FEFEH F7HEdo] FEH e
W 70~80CTE W30 7 &Al?t‘r

76) AdY, 284, AWI, "EAFEZEAEY JFIAY vuAT,, "REAIAT,,



e AEFRAG AY
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(Na2CoztNaHCOQ3) o &3k w3
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W oohet 2450 o ¥R @A GEA Bo2 4%, 4R 4%
o 99 F=E sefsts PHol okl AoR BT EFET wAF
g1 AANEE NZ  PEely] sl XRDEAS AA5T Ion
Chromatography = &8 sle] 99 x& &AM A3 Had e o4& &

127, FEESAA T4, 199, pl.
70 R, FAE, A, THEZANSEHEL7|ESAREXFEG, | TAUSSted g =T
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(1) AEFHAANA AFus;

EO> AEAAMY EYFY o v HAAIH HAadgHg)
E%&E | =
o %EZ}O) 0 week(g) | 24 week(g) | Z2Z(9) |BLE(%)

6.0 1.016 1.008 -0.008 ~0.79
3.0 1.358 1.346 —0.012 -0.88
1.5 1.446 1.44 ~0.006 -0.41
0.5 1.024 1.018 -0.006 ~0.59
0.0 0.736 0.73 -0.006 —0.82
Eoreel HE (%)

000 .

010 60 30 15 05 00

-020

-030

-040

=248 (%) 050

-060

-070

-080 —082

~-0920

-100
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2) pH 2% 239} 34

%12> E484dE pH 4 A%

EYTFE | 0%3F 05%%7 | 1.5%%7 3%3%+7 6%%+7

HE 6.8 6.9 6.9 6.8 6.7

AHAE 6.2 6.3 6.5 6.4 6.4
7
0—6-.-9—0
6.8 & '13.8/ ﬁ\
I < 6.7
6.6 I

MeE
PHE.4 | / ﬁ\-ﬁ-ﬂr— 64 | o C=
«53 R
62 | 132/

‘[ [ ‘ ,
5.8 g
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A Study on the Relations bewteen the Burial Environment

and Cl ion Utilizing Similar Iron samples

Kwon, Byung-soo

Department of Cultural Properties
Graduate School
Gyveongju University

(Supervised by Professor Ahn, Byong Chan)

(Abstract)

According to the environment of the soil, the corrosion of iron relics happerns
differently.

The factors which affects the corrosion are the air, moisture, salt, and sulfate
reducing bacteria.

For the demineralization disposal to prevent re-corrosion of the relics, the
experiment on the method of the burial environment was conducted.

The soil including water soluble salt and the iron sample were put into a vessel,
and it was buried one meter below the underground.

The iron sample was excavated 6 months (24week) later. Its corrosion and the
condition of the soils were comparatively analyzed.

According to the iron sample, its weight change, the sectional analysis through the
microscope, the ingredient analysis using XRD, pH and Cl density were measured.
The result of the this experiment can be summarized as follows.

Frist, mass loss means the creation of corrosion, which was not much in the
clay but processed further than in sand loam.

The degree of corrosion was high in the environment where the soil and geothite
layer were got rid of together, which caused mass loss to be progressed badly.

Second, the corrosion layer of Fe systems was not observed in soil layer
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according to the result of XRD analysis.

Soil layer and mixed corrosion layer were analyzed as the geothite of FeOOH
systems and the lower part of the layer as the magnetite of FeO systems.

Third, after analyzing IC, the degree of salt in the soil layer and the layer
composed of geothite was detected irregularly.

This phenomenon shows that salt ion in the soil is not distributed equally.

Salt ion density of magnetite layer in FeO systems was irregularly observed lower
than that of the layer which is composed of geothite.

Salt ion of the soil was adhered into iron sample throughout 24 weeks.

Fourth, the salt taken out in magnetite layer of FeO systems was detected less
than 0.5 ppm.

Because Such a salt ion as this is difficult to get rid of, the corrosion is likely to
happen again.

The result of the research reveals that the investigation about the soil in the
excavation site may be incorrect because of the irregular distribution of salt ion.
The degree of adherence of the salt ion can be measured with the data of the
sample which are obtained in the process of deleting the rust during conserving
the historical relics when their corrosions are being erased.

Based on the data, the demineralization can be determined. The damage and
destruction of the relics and the re-corrosion of salt ion can be prevented in

advance.
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