T AREREURHE O ARRE 0 #7

& F W OE
1. BL»r 5. SOs & H,O 0 {LFBEH:
2. HREEEBHOSKER LS 6. HiEEA A v LEFRA AV ORE
3. FeOOH S San FHuMEE 7. REBHEEEEL
4 FeOOH 55D ESIGEM:

—— RXEE

HEHESBEORAELERY I E L LT a-FeOOH & -FeOOH & 214 ¥ h 5, HHILEERORETIZ

i3 FeOOH #ii&dh oitsE & REMEFMNBE LB E 4 T5 L AN 5. BB 0B RIEET %, SO,, HO
8 LSO, Cl- L FeOOHES 8L & 0HEEH, Fic FeOOH RO ARESILe 2L THT 5,
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Hy ERRE DT ems $38k  (1992)

1. ZU»i

SKE{L#k (FeOOH) REAAEOMALERPOEXRATH Y, a-, f-3 XV - BoEHET
EBIENE, BAERYTIIMIZERMED FesO (= 7% 84 +) LEEH S KB E
PEEN D, BOBMAIE Fett & LTRMES bic ERHTLERLTH GRETH B,
COREBRIT TR IR TV IHBROHEYZT S, BELTIEVERBIREDETY
B30, KT, BRISTFHLOSO: 0 F1AEBLLTWERIL LARARY RET SR
BB, O LHBAREDRISABICGOKRER S XOETHHCERCBERL TN X
5, fok i, SKBSRER SO, HLFEREL, BFE HO LRELTHBYET 5, 20
MBI THOBEYERTHTHS S, FLSKBSERIMERMS LORACEREOTE
KEoT, BFREMYRELLLD, BEFEEHISIERTS L ERHINZETFHECE
BB B, 0 X 5 I AKBEEORENIROBAY LT 5 EERTF 00 Lo Th 5,
ZDEKBILKOREWEL BRI T2 L O RAKBELND D, REKBEX A KBS
REYBEKC LT Y, BAREFEAO—-RTLH D, L2L, REKBEOKEELFIAT
5E, REKBEYAERYIT CERTES, REVBEKWICR > KBS ES T X
2—-FEbBEL, IHORMEBEELFE>TWDITHAS D, ZhbHOERWEMBIELHEBROWE
BEBTEORBEELOTHES D, SORKBHEBROBRLRECFET S LBbh 5, Lt
> T, RWXTIERSKBICSAEROBE, BERWHEL LURME » 1+ VY EREL L RXS &
e, REEH X5 E8KBLgoERREEO B LR T 5,

2. WCHhgkaRE o &KLk

—BROFREROARRTE LU LEFORAEERY OMER L REEEC OV TIRVGIIEDE
D8 B, Bk SRR BRI . XAREHHC X B BT 2 &, TR & M
HWHETERT2AKBREBRDIHEHKIRD a-FeOOH, #+ v v o & 0 y-FeOOH, Rf D
Fe;O, 5 XU BB OEEY & KB LEkx GA TWS, —HigRE cix LEwEM e+ vy v
B0 f-FeOOH ¥ h b, Zh L ORSWEIRCBND MEEOE MG (BEW &KLk
Pstciz) #F 20T, OH %% 2 Fe-O R/ ik 2 HBHAARINA X7 + 1 &2RT,
ZDFDFHNT IS BFERORLS I TR RET D, XBRET &R0 FE &
hs, BRERYWOXBEHNEZAETH L, BE 7 v — V- B DR F + — P 2485
ha, XEEIC— 270837 v— Vieowl, BREABMTHLZ LR L TR Y, FHEEI LR
FRIREIND, $FHEFOEKEBEHEIL500A LTOMETHD Z EMREL, BiERFALL
ﬁ%Lfmeﬁﬁéévué6&@%&%%%%%@&%&%&%%&%&?%ﬁCO@%%
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H RGP ORI 47
BUREILPRORELEBOMILLFEDL, HTRE, BESCKEZOERSD B NI A VD
EHBBRT 5, MloMREEE—BREE D, K& I THALRSIEIRTW-%, M
%ﬁﬁS%AHL%ﬁﬁﬂ}b2%6%A@ﬂﬂ?ffﬂ,mAuT@%DﬁiﬁuﬂQ%Eo
<7 el A VHILERMD S VIR SRBEN TR Bk T 5 Z L2 S, SRESE
EETRHO M TR S 7 2 HLk o Tu B, $AC < 7 o ILIL RS TR & 7
IFoT, BAABRTEERBELLTWALAbR S,

HREESBHEOBRELLES THA S 2 HRELUBHEOARIE L CBRTVDA, KA
@%%Komfmﬁﬁoﬁoﬂﬁﬁ&ﬂo@bé?o::fﬁﬁ#gmibﬂ%&ﬁﬁ?boﬁ
DILEED b oW S EHY XBE, FASXE, BRAES IO ERBERC L ) B,
P T TERLT, FEOBE AVEEOWHEDO R L BREE LIt bRAWEY IE L,
ARERBF LB mm LT E, ~ V5 A CHREEART & SRBRRERN T e Tr b,
BB OBREHC A -7, B L FAEE (EHE, 51 HEtoRRIBFORMES X OIRtET S
DXBEWT <2 — v &iRT, BEOLDIAR «-FeOOH, 7-FeOOH % X U* Fe;O, #20.50 :
0.25 1 0. 250 Ho TR & o 7K XKREWTR 47T, DR X VLA L1, HAETIC S
KRB RE Y & F#ETe a-FeOOH, 7-FeOOH ¥ X 0° Fe,O, 2 HFET B, 127 L, H&IFH P
TARMED Si ¥ BUWEIFET S, SO H a-FeOOH, r-FeOOH ¥ X U FesO4 O
ERTEERDTHD L 500A LLT Th - 1o, BEHEZRHE JERMERRE D2 RITEREDE O
FesO, ¥ — 7 DELH DB, OF D, BMHRETO Fe,O, €~ 2713, FBERBHOLOIHELL
KE V-, BHETSIHAO AR
AT, FRMEMSIBER LD Magnetic sample
BHRHEONMCHDLOLB LAAJWjLVAuuw”kn\k/\M;&MA,
bhs, Zh bHENHIZ10m?/ g
BEOUEIRATT, WHE | Nowgmeie smpe
CEEUSEETEE S C7 N . U U
EETHD, 23,

BHCREIASEEAE S e o
%, 10m?/g o WFEE 5 fE51
ok BRI 5 L 50m?/g it ¥
THEMT %, A= =1 P
FrlEREBRETK T m/g® 10 20 30 40 50 60 70 80

Tt 0T, HAGORSEERD 2 O (degree), Feka

arf FRFEEYRTETHE 1 L8485 - a-FeOOH, 7-FeOOH ¥s X 0% FeyO4 (IR
e st , A 0.5:0.25:0.25) OXREWNTR, & & THREFIEE

%, FtLORRIE 1L, 5 SERUEER L 1 N T B, @ : a-FeOOH, 1 : 7-FeOOH,

FamoEEE LBEHORY m : FesO,
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Hy ERRGEHMFRGES H8E (1992

LT &R b ThB, a-FeOOH ; 25~50%,

7-FeOOH ; 5~20%, 8-FeOOH ; 5~15%, Fe;O; 3

1~10%, BIOEEM S KBS BUTTH S,
Z 2T P-FeOOH Bz 2L\ TR E L B B w HF
E1LTwb, B-FeOOH 2 Cl- FET TAHAR LT
$ BEBRDBELMIBIICBEN D - 10 EH O
iz, P-FeOOH BOREBIXHEEITILE TR\,

7 \ Ramsni b hORI L by, EEE
/ RO a FeOOH AHEAAE <, MEHAK
BBV ARE I & TH D, BRPM LA CH
PDEELILED, BERD a-FeOOH 2 x 72 & &
bh, FEREFE R VE 1 %D FeO bt
L] BERTw, ChifbiliNtck 5, FeO,
| s s B R bR T B E i s, X
RET L At ckm e 5 2 5 25, FeOOH ¥ iz
WTIEREARVWO L, FIELEL TH 5 D TH

a

-——ar

-

4000 3000 2000 1000
cm-1 SRIARZ A DHRET THE & w, K212
B2 FARIASS b e o
a - A RIS O IR @FeOOH, 7-FeOOH, FeiOq ks X UMREN] AAM
b : FesO, c : EEFEKEE(LEE {e#Ess T OBaE GERMESES) ORMARIA <7
: a-F : r-F H
d :a-FeOOH e :7-FeOO b ATl B, aFeOOH L 7-FeOOH (2 EH Eifilic

B RIE 2 H > T30, Fe,O L \TEHEKBILE TIIA BRIV, #KEFO A7 A
12a-FeOOH & r-FeOOH D ¥ — 7 NL b b, BEBELHAWVWD EHAARZ PAhb L EEN
AHETHD, L LEhbHEPORSEEITELEERABLELEbh 2,

3. FeOOH ¥ #i#s i o ZEm#d

a-, B~ 3 XU 7-FeOOH ik Mt Fet* 5\ Fe'* IO MASRIC X > T iic M
CE B, 4 FeOOH f & IZH MM ks BIUME L Mk 5 > T v By a- %5 I O 7-FeOOH 13 H 42
R B TCHAFICIES T\ b, —7, f-FeOOH iZHIAHTH ), R12) CHITAICIEST
W, K3 RN STEAR SR TV, ChbORBHELRS L, AEGHE LA
ORI R LT B ERTAAAE LTV B S &b B, 722 21X a-FeOOH Tix be M,
B-FeOOH Ti3 ac- 3 X U be- FiCd % o B 3 12 4 FeOOH fi > T Histh & 773, a-FeOOH
IR DO BT (a0=4.60A, be=10.0A, co=3.03A)% H b, Fe(O, OH)s NEEN A ITHE

AL 2 APFREEX CEIRIEDT\W5,0H & O ODRIOKFEZHEN 2 AELFHEA TV,
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B-FeOOH (34037 H D IEF gad B

d-FeQOH
T (a0=10.48A, co=3.02A) % £
b, CIm L HHOD AR S b v xR adic c
BWARMCREL TS, Y FAfo o L/,

BEROMILKEL XBAEF X TH
NBEClThb, W, F-FeOOH p-Feqon
BRI A VEETTERL, PV R

D Clr kBETHOIRETH S, a
e XsREOoATEMLI YR D

B O % OH BB L THE S h

Twb, faHEEOERNS, Feiw T-Fe00H
HM1LT12.5% J&F%) »Clm A2t v
ANPRBEELCAD DB, TDI &
% B-FeOOH DK% FeO;-1,s(OH)
11/sClD1 HOy s £ 2 B 1 B,
Tt R AR R ERT

i RBRE SO RIESH

A, bvaAFo Clr e wEnw7% B3 FeOOH (i FHME L 5 M 1S

3]
FTTCULMRETES, CER P VAARILS 7 4 9 F LTWES EXN I mdbh %, r-FeOOH 3

BT (ac=3.87A, bo=12.51A, c=3.06A) & H- T\ %, r-FeOOH # & T3, Fulic
Fe o »AHE/\HENBEZHE LT, BN -OH---O-DKERZSTHEIIR T Wi, FiZhlBN
LERMIHEEF A ALEN L TADE, 2RAEOWVSL D EFSEDHT WD, Lk -T, &

REOF THMEN REAER TR LERTH D,
FeOOH Tt BEH O R F#E% AP RS
Ehic®D, TOEREOELK I bbnb, 2
¥ » FeOOH RMEIIFEE & KB X v Bhh, #6]
FHC L XA BFRODHDBETH D, T ORAFEEIL
HTFHEE FTIRBE X 2R THLL L & 2 D
hTwsn, & m:éﬁ«\“éaz\%%z%‘gggo 1o Z R
Th b FAKEZED FeOOH o X b @R X b
BHTHEBELFE R LB 2 LRV,
FeOOH (. 250C ##8x 5 & X V& % E © M1k i
NEBHRA B, CORT & % B o ic a-FeOOH &
7-FeOOH OREBAHIOfFE R %L 77T (K4), 100C
R kS RREREKOBR < — 723, 300C FEI

a—FeOOH
%
e
l 7—FeOOH
Lt 1 1 1
100 300 500

BEE/C
B4 FeOOH #5G 0mEB b
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Hr BRSO ey 8% (1992)
2FeOOH — Fe, O3 + HiO O RJGic S BiAk & — 72 2 % b h 3, a- 35 X0 f-FeOOH 7 & 1%
a-Fe:0; 2%, 7-FeOOH 72513 r-Fe:03 234 T %, B-FeOOH D40 L &z, EEMMY
FETa-Fe:O3 45, Lichio T FeOOH HDO BN MEIEC 7 5 » 7RI LIch T3 2 &
DBHD, MeHRSRHORFLRERO NI TAEE L&, BREARBSHEELTLE

5,

4.

FeOOH #% ¢k 0 B R mE M

FeOOH # fit Fe** A 4 v 723 T, 0.1~ 1 BFEEED Fe®* 1 + v L, &1 D T, Fe?*
LHLFERdEBETFD Fe* ~\OEFEELYE - T, BHREZF T FeOOH HoRREREEE

-
lrl[llul T T

10 !3
Ml ed ol il vl el
(e
de 2 3 4 5 6
log (f/Hz)
5 a-FeOOH 0 BXIGEE O MEIKERE
: O
4 |- Ti
o 3
&
K
2 2 = Cu
o
~
i
&
Al
g 0(
- | | | ] |
0 2 4 6

Dopant/Fe, atomic%

H6 a-FeOOH 0EKIZEE DA E
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22~3%X10°Q lem ' TtHH, Fer* b
Fe'* "\OBEF+ » ¢ v 7 chi¥ T2 ELE
D BT b 5 bh b, ZHEREY
B R S e Hin L, SR ©7MHz Tl
1x1078Q tem iz &35 (K5), TORE
DEFREIIRECEB S L FE R
o TL %, ¥1, FeOOH QKD ESIE
HEEE L AL, FHANEEY R
To LIctioT, HERSWED FeOOH &5
fE, REEEZ LR TV X 5 RELIHIERR
T, Ry ¥V IR IBBEFHEEY
BL%npEThh, 2L, e
DA THRTEINC S IERZ & Rl S
hTLES,

F— 7R

FeOOH #5850 3fffi Fe £ + v &2 B ls -
TR A A VERENT S &, MERS O Fe?*
DEEREYHIECE D, BB A v Ofi%L
RIEBAAVOHRME F-C v 7L\, B
MEE BRIy sk Tok#iz X b
F—€v 7%175, FeOOH¥ TIIERTD
F— v 7aT&icn, Ui Lk - ks
R X - T 4 FeOOH 0 & K58 H % I



EREREESOREI T
'G%’[s%]o fok ziE, Tit* & Cu** % a-FeOOH 1z ¥ — 715 &, a-FeOOH O EXnHEML S
5, —H Al DI bR X Tt a-FeOOH DEGEHEL - 7 & OMELN6 i
FT, 3~5%0Ti F-73BELAGEEY 10°fE4KEL T, AffcCu* D F—~¥Y v 7ix
3%FCRELACEHEYEMEI®S, 20 X5 B b FEFMriH > ity FeOOH 0 &K (5
B ST (E A 5% By B0 ORI S b i LIegheI0 i S 0 £ 00 &8
EENEGENBZERR LT, ZOZ EXHIHERE MK/ FFOOHERIY B VWET &
HPER D, BB SO, LERERIE EOTREIELS VARINBXETH D, & b,
FeOOH 5 R E O KEEZET 100C 35D b—FBK LT, REOMERMBEBEEREFLELT,
BT A K E Q2B TR b Be Li8inT, FeOOH f M0 AHRED 250
~300CLLTTh, MBWEAEE L TTbh\\ &, BHEIHESORFIL<AFATHD,

5. SO, & H.O ofbERE M

FeOOH # R (1 Bi%, —RRALBs (SO0, —MILER, WHS A, KRR, 107z
=7 L HE(FRT 5. FeOOH iz EFHBIED n- TEBKO UL >0 T, BFR
SIS TR RET B L XA FETL LD, —F, BTFEGHATFOIFRERC,
BEHT (fok 2IEAIEZ) # FeOOH BT 525, &0k 5 &tk L FeOOH £ & 0
TRy BE 2 0 i3 SO, & HO
ThDH, MEELIEHES LB SR,
BEOE WES T SO, 255 &, HED 0 7~ FeOOH
BRIELBEIhILLTHE, £O
BB L, ol B0 REC L E
wLHEPbh5DT, SO, & H,O»D FeOOH
~D{LER BT OWTBRR L 5,

FeOOH #& Rz SO, LR B 7R
3. SO EZE TS & FeOOH D ERERIEE
ErkE I B, FORERTERY, o 7
—Rg#icit, FeOOH & R0 EXZER 1L
SO, E& MBI % 5, 1L, A~ FeOOH
a-FeOOH & f-FeOOH & #4112 {£S0; i
ETCRAEHENET T 5, 7FO0H 05 O [
DOHAE L SO, HRERCIBERGHENE 0 1 2
FL, 20O%EELTHENT 5, 2hbn log SO: pressure, Torr

7 FeOOH 0EBXIGEE®D SO, BRE £ 5 1L
TELEEER) 12 FEOOHE ST DEET (R EHEARTIRE BT 5)

0.5 —

—logo(SO2) /o (initial)
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EvEREARYETHE #38% (1992)

7
S0:%”
Ioz (©)-a) 7~ FeOOH
8
JV/\J\ )
~E
% —E
X 0.12 Elo
= D
i<
=]
T 11
12
(©)
13
14 l —:
(b) 0 0.5 1.0 1.5
Coverage
N B9 FeOOH 0T SEHMHE D HiO R 5 Al
' 15100 1000 700 . B }
Wavenumber/cm ™! FrABRESTFEBITT A LD TH B, EARE
8§ a-FeOOH ~ 0 SO % % » FT IR = SO, i3 #DH FeOOH DE WA HE & K IL L T
~ . (28,45)
7 b SO % ¥+ 5, Bz SO % & 4T 2,

(a) a-FeOOH »Z& (b) 50kPa ¢SO, K&
(c) HBPERHK (c)—(a)ga~y tr aFeOOH ETSO HETT WA T L v R T

insitu ® FT-IR 2 <7 + A% K 8 1wR T, EHIcBTF 5 SO2 & SO2- O 4 B3 FeOOH #5 5
DEFEBCE B LTS ), RERREETE b7 ShT D, LERH SO, 4 H,0
LT D EEST HSO, B LT, AL {TETS EEbR S,

KL b FeOOH # O BREHEECE LR Y 52 5, 1X 9 1% e-FeOOH & r-FeOOH
DEREEE - HO BE & @Emfz@[%]o I THO RERIEEFHOHT THELRTWS
xR (WER) TXLThD, HER= 1 RKGTFHEEE BT B> REBTH B, 22
BT EREHE & S EE L OBRIE4 FeOOH @A T, ER#ECHEEREE DD, W
BEP 0.5 LT TidRE HO» FeOOH KB F ¥ 54, BEXN 0.7 #H1 5L BE KBS D
e b VIENEFEEY EES XDl h, Ll TRENG S TREAN SRS E, &
BREBI D LAMIEREEENIRESC o), BMEAN EOBRL(BET S5 LAHEIID,
¥, BEERNQSUT I HOBEREBOBLSUMAYFECEDAPRMRLL - il
Bl hdlebiow, FBE2ALEHE RFCRET 210, e EREZPREL,
SO, EHFT S X 5 RREET RIThiE e bin,
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HRERRE ORBES T
6. BEEA A+ v LR+ v ORE

BAb AR FE TET B A VORER, EFRRENDOKGESFRE L VEELERLYFAT
Wh, TOLDBT LR A v ORIHRE~DORERBELTLBEFE IR TSI T,
ZD X5 I RIOF T a-FeOOH KB I T b B BT R & 2 b T 5 7258t
%%gﬂohﬁu&SmmﬂﬂSQ*ﬁa%dﬁH%ﬁKﬁ(&%?écakﬁﬂwmx&ab
X DR LIz, SO D26TC i k1T % BRAEFRBILDRER THEE /0% Langmuir B TH 5,
FAFNR A B3 PH=3. 412 T 125pmol/g TH v, FEH OH D 15% 7' SO BEFbh T 5
EEZDRTWS, T2 TSSO 472D OH & x%# LT -FeOS(0,)0Fe- & X 5 7r 215
B LoTwhEtibhab,

#ﬁgucr@a$&mHar$&mH«®w%%%&toﬁ%&%&%wwammmwg@
Cl" % pH=7.6+0.5c THET 5,2 DREIIEL L TFeOOHER & OREHELIFRICHRXT
50&%é@b?ﬁﬂ2%uTﬁHﬁ§@m%§aoﬁﬁ&Abhéoﬁﬁﬁ%ﬁﬁupH=@%t
CUERBEE TO Cl- © a-FeOOH ~DRZE * 7§ X 12, 20ppm TD Cl- BEE !X 10#mol/g iz
#L, a-FeOOH BMERE CIBERFH 6 Clr #BBTE D2 LR Ehi, CIrBEF ST
(%, B-FeOOH e 813 2 BAEXBRINEETH D, Lo L, TOIH PRI T IRv, ¥
Tl REBORE L, Fho Clr REELYECK>TW5%5TH 5 H, FeEOOH ~o Cl- D
BREARSBEERLTVWS bR S,

7. RMEH L RELEREEL

LA ED @ik o+ T#EE OH 4 FeOOH ORMHIEH BB LEF S LTWAHZ LWRERI, £
Z T, FEOOHRMDOKBEEL AN AES) T TER LI S &\ 5RAZ0H 5, Zil OH 2 HIK
METEXHbIE, #V=—z2—-F4vZ7Rbivl, MAELETCHA 5, Zettlemoyer
fhpamHo§E0H&«%vx%»9ys#w«HMmeEﬁLtoHMDmimomn;
KDIDERIETHEEZLRT WS,

2 FeOOH + (CHy)3Si-NH-Si(CH,); — 2 FeO-Si(CHy); + NH; (1)
C DERRITET 100A2 %) T, Si(CH): 2 ¥ TH D, b1 d EREAEDR IR A G
LT3, ZOXRMUEBRTS L KELKBREBEEN /212D L5,

J it FeOOHERR 7 4 2 — b, ©5 VI L0 & 5 — b THAILT BR2E LIz, 20
R F 2 % — + 5 FeOOH Rl % B OB R B AT 5D @T5Z 2RI L,
BORWIF 22— ITTS(A V7P r v V4 VAT 7uefrs 52— + : CH(CH;),OTi
(OCOC,;:Hss)s] TH b,
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0 o= 0ol @O
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Relative pressure
E10 a-FeOOH %&E%BH(B0C) nTTSHLE f11 a-Fe;03 & # % * — MME a-Fe,03 DKER
Y e BECHS EXEEEGOT)

FeOOH + TTS — FeO-Ti-(-0-CO-C,;Hgs)s + 2(CH;),CHOH (2

DX 5 RISUTERMOH EXBKLT 5, Z DBRIFIREMETH S, 7=k zi¥, FeOOH R
¥taEiR © TTS 50mmol/ ¢ DABIEE P/ #, 30 MEHT 51T TX v, HEER X~
VEY, ~FFY, Y 2 UVETE I, TTS BRI FeOOH Fifiic Bk o CiHa %
YHATEH0T, FFOOHREDOHBEIE L Eb 3, fo& 2i¥ TTS B H D FeOOH HxK i
vy, WELRFEPCEECHET DD, KPCofilicw, REFRa#EMEIRS RER LB
AT LomeuBAMKLERL W5, TTSAELT5 &, FeOOH &0 HERBERMA L,
KHCHEAZI N RIGKESFEOHEFAC X » THENTINCEELTWL 2 Eabh b,
TTS % 1X FeOOH "D KEXBREB X MM I 5, M10iX 30C w5 a-FeOOH ~D 7k
EIBRESEBOLEETRT, TTSHE T2 L3 LA FKESREXYRI I {ks, TbIL,
TTS 4L L 7: FeOOH ~DOKDEMAL BE L TAh D &, BALIhi-z ERBEBCREN S,
fo & 21X a-FeOOH 5 4 A 7 DB AL 4 ETH B D1, TTSUE a-FeOOH 7 4 X 7D %+ h
22E L in D, EMANIVELELZ L EFEREWEEhR DT, KX Eh b a-FeOOH 73
TTSME X » THENIR I8 2T TH D, Kilf a-Fe,O3 DEEABHE L F 5% 5 — ML L T A
722 &5 FeOOH M X MARCBAAL = 1, & bIc BAEEHE & ETT5 = & 270 bh T, Ml
2 a-Fe,0; DBRIGEENAESRE L X FD X BT 2% RT, F2%— VMERE
K[EBELEKT S5 LA, KEIREE VRGO THNEE * HcBEREEENE L
[P
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Characterization of Corroded Cultural Iron Properties
Kaneko Katsumi

The corrosion products of iron swords from burial mounds contain @-FeOOH, y-FeOOH,
Fe30,, and amorphous iron hydroxides. The determination and infrared spectroscopy
after separation of ground samples into magnetic and nonmagnetic parts by a handy
magnet and successive dissolution of specific components by several acids is introduced.
The magnetic corrosion products contain mainly Fe;O,, while nonmagnetic samples are
predominantly composed of a-FeOOH. The content of @-FeOOH in the corrosion prod-
ucts from the iron swords is much greater than that of atmospheric corrosion products.

The surface chemistry of FeOOH microcrystals should play an essentially important
role in the conservation of the cultural properties from burial mounds. The crystal
and surface structures and surface activities for HyO and SO; of each FeOOH polymorph
are explained. Surface hydroxyls on the predominant crystal faces of FeOOH are
especially important, causing high adsorption activities for H,O and SO,.

The FeOOH microcrystals exhibit n-type semiconductivity. The electrical conductivity
increases with the rise of temperature and is sensitive to impurities and to the
surrounding atmosphere. The dc electrical conductivity at room temperature in dry air
is 2-3%107® ohm™! cm~!. The electrical conductivity increases markedly with adsorption
of H,O and SO,. High electrical conductivity of the oxide layer due to adsoprtion of
H,O and SO, accelerates the corrosion reaction on the iron surface. Also FT-IR
examinations show that chemisorption of SO, on FeOOH surfaces creates Sos;*~ and
SO,%~, which should induce further corrosion. High surface activity of FeOOH crystals
is a serious barrier for the preservation of the corroded cultural properties.

Simple surface modification of FeOOH crystals with titanates can change from hydro-
philic to hydrophobic surfaces. The titanation leads to marked decrease in the electri-
cal conductivity and in the amount of H,O adsorption. The titanation of corroded
cultural properties should prohibit further corrosion. The preservation method with the

titanate coating for the iron-based corroded cultural properties is proposed.
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