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A study on the conservation treatment of waterlogged wood

cultural properties for the subject of EDTA treatment

Seok-jin Yang
Changwon National Research institute of Cultural Properties

ABSTRACT

XRF, EDX, IR analysis was conducted to figure the effect of Fe to blacken the
waterlogged wobd. The results showed that investigated soil contained more Fe
than normal soil by XRF analysis and wood ash contained more sulfur and Fe
than any other element by EDX analysis. C-H and C-O peaks were significantly
reduced at the surface of wood where is blackened part of waterlogged wood by
IR analysis. The optimum condition to remove Fe from waterlogged wood by
EDTA was investigated. To do this, removed concentration of Fe was measured
at various concentration of EDTA-2Na. The optimum pH of EDTA-2Na was
figured to be 4.1 to 43 and as the concentration of EDTA was increasing,
extracted concentration of Fe was also increased.

In the case of 0.4 wt% of EDTA-2Na, 700ppm of Fe was eliminated and was
stabilized after 48 hours time lapse.

In the case of EDTA-3Na, the optimum pH was 7 to 8, and 10 ppm of Fe was
eliminated at 0.4 wt% of EDTA-3Na.

In the case of EDTA-4Na, the optimum pH was 10 to 11, and 120 ppm of Fe
was eliminated at 0.4 wt% of EDTA-4Na
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Art.
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1. 49

1.1 N 2 A<

20059 % A $HBAAN FHE ZUFdo FEHUL, 2 9 B2 < EARF
Bol 293 Yot 2F EXHE ¢ & AT FE2ZAY /I gl 2E EA®
EL A9 AEZ AEIAT

A85Z AHEE AL SUFE(cinnamomun)o.2 I GHNA B o] io]H 9
ARG FAR AdAH n2A BEI}E JPAHY ’&%Zﬂ"ltﬁ A g9 o]y gnk3}t
o S8 YREE nYP=FX T 273 HAEF S o]f e ASE Uk SUFH
ZAL F2 27479 FHFoIAT d=E A4S ‘%ENVIIE g}, WALz AL 173
dz A Fdudd =g Ay Bl HAo] FolN: M Euol FAYAA
A& FAALME FREA gt ‘

A HGA BE =340 ddHFo] AEHY, EH FIT €I L 1540
th EH8A9 WASAEDY WFE Vs YTl Aty RYgow A4 wd
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12 4

EAQRRe 43 FHolE FFES olF7] H3 ethylene diamine tetra acetic
acid disodium Salt hydrate(M - W:372.2 , §4}3}3}, A2F8 )ethylene diamine tetra
acetic acid trisodium Salt hydrate(M - W:358.19, Daejung chemicals & metals co.
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Itd, 1§ A1 % ) ethylene diamine tetra acetic acid tetrasodium Salt(M - W:416.2, 5%
31-#F 2 3] A}, chemical pure)E A48 Gt A £33 nEAH WEF4£3 EDTAY
A olE A ES A7) A EDTAY 359 AHE F3FE 93 £A=
g Yoliy] 93 Iron powder (Fe=55.847, ©Y4t3}8}, practical grade)E AM£3to
{0 &3 F=& EAH

1.3 ¥4 ‘

2949 pHE pH meter (Model: Metrohm 713, Swiss)& Al&3te] &As 9o, &
£d F&50l29 FTEE 9AFFELTFE=A(AAS: Atomic Absorption Spectrophot
ometer, Model: Shimadzu AA-6710F, ¢ £)E A1&3t9 &R
Bael 38 ¥ (EDX: Energy Dispersive X-ray Spectroscopy, Jeol JSM 5610)-&
AHg3le B3P on, EGUle F71E FFE A7) Y8 (XRF: X-ray Fluor
escence Spectroscopy, PAN alytical PW2400, Ul & =)8 Al&3le] #4314}
B9 383 EAHS Zolry] MM EAR : infrared spectroscopy)S AM&3te] B
At At

2. 4% Uy
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EgUe gz 9 FE dolry] 8 EA7 2EY A £8FT LEY
o EdE AHstA, 120TA 1541 dx F A7]24dA 1000C2 1A 3ta
¥ 200meshz A& NEE XRFE AH&std £43g

22. EAl9 FEEY
EAAAEE 120CoA 15417 AZ & TG-DTAE AAdY gL Axz o4430T
A 33} & SEM-EDXE A&l 3Eue £r]88 EAsiq.
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_125_



Al 10g€ 100ml¢} 6N-HClol 120rmpe] £=2 24A1%t &8sty Fe &S £4
ATt ‘

25. EDTAC 9% &%

EDTA(ethylene diamine tetra acetic acid)?] £/ FEAd wWE T4 FEIHA
EAE vwsl7] Y3l EDTA-nNa(n=2"4)8 ZtZ} 0.05, 0.1, 0.2, 04, wt% &% 1L&
AH&-3te] Iron powder 1g& HAHAIZ F 308, 1A, 2213, 4A13E, 8217, 24413, 48
AIZE, 2713 g F A EE AF st F2E EMEd

AA 2 1EA A8510g¢ EDTA-nNa(n=2"4)2.2 Z}Z} 0.05, 0.1, 0.2, 04, wt%
2 RE F89 ILE ARESH, 308, 1413, 2413, A1, 8AIZE, 24X3, 48A13Y, 72
NZ s ¥ ARE AR H] 32T B2AHAL

1. EDTASH #4% #3889 24

Iron powderg AH83to] EDTA-2Na®] ZoolE 3¢ JHAHEE dFH ez ¢
olr 7] $}3l EDTA-2NA 0.05wt%, 0.1wt%, 0.2wt%, 04wt%+8 4ol Iron powder
g8 A7Iste A2oA muksted 308, 1A13F, 2A17F, 4A17F, 8A|7E, 24A17F, 48X]7L,
72)‘11} L _f'y_ /\]i% iﬂ?}]ﬁ‘]-oq AAE )\]__g_g]_oi _E_ﬁisl_ ! F]gloﬂ L]-E]-L]}t))dq

%7} pHE 0.056wt%7}F 4540 0.1wt%7F 4.316 0.2wt%7} 4.165 0.4wt%7} 4.1042 1}
Bkt Fig. 1914 YeldXRo] 27] 2A1e F4% W3S BA F 24A70 ol F A
AR ez Frtsle S Rolx Ut AAd e EH7194A iron powder’t EDTA
s} AHOE HPEL o2 @: f2 Y Y'Y Huz &9 Fo =AY M5
T A & gdvn AZEd.

Fig. 2.91A1= EDTA-3Na 0.05wt%, 0.1wt%, 0.2wt%, 0.4wt% F8 43 Iron
powder 1gol g HolE SFE P FEE UetdAY. £27] pHE 8165 8125
7719 769622 FAolth, EDTA-3Nat F89Y e F44 22 Iron powder?]
L8 E Y3 A RatA dd AZGEG. Ferl nAGH 2 SA3to
EDTA-2Nao)l A& H*e] o] o] Feol §371 9&3A £atn [Vl
A= FHoJA Fes}t AHCEE FAHsl7] oJg7] i @& FA7 SHHAUES

- 126 -



Aog QYzdr

Fig. 32 EDTA-4Na%} iron powder9}e] Z#olE sFE =& el 9l
th. EDTA-4Na® Z$ H'9 948 A &x gAvt g %9 [Vldgez
EDTA-3Nadl A$EtE &4 Jeid Aoz A= 27| pHE 0.05wt%7t 9.92,
0.1wt%E 10.035, 0.2wt%E 10.092, 0.4wt%E 10.1352 Ebdth. EDTA-4Nas A%
[Fe®*(OH™)EDTA " ]19] Belz ZAsA € Rolrt.
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Fig. 1. Conc. of Fe versus time at various Fig. 2. Conc. of Fe versus time at various amounts
amounts of EDTA-2Na (Reaction condition : of EDTA-3Na
room temp', Ironpowder 1.0g). (Reaction condition : room temp', Iron powder 1.0g).
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Hg 3 Goic d e vass tne & vaias amuts o
DA (Reation cordition : roam ey, Fron powder 10y )

2. FHILFAY S5 EDTAY F3FE 4

21. E¥9 XRFEY 23

Table 12 E%9 94 F 22 4 o2 4
9l&td, Si, Al Fe59 £22 Jeuyax Qg #
A% A3 Table 194 By uie} o] Z8as <
Hetdz ot 13 Fedl &% 1% EYRY &
& Bl A7t 3717 BEATW, o5 FFL FE

gasolt, o]F A4 E A
AR EYS XRFE
| Si, Al, Fe59 ¢£2%
A€ YEt T 3lH o
Woke Aoz AztEd

Table 1. Composition of earth by XRF

Compound Name Conc. (%) Absolute Error (%)

1 Na20 0.575 0.03
2 MgO 1.116 0.02
3 Al203 18.64 0.2
4 Si02 67.841 0.4
5 P205 0.194 0.01
6 SO3 0.135 0.009
7 K20 2.136 0.03
8 CaO 0.317 0.01
9 TiO2 0.896 0.02
10 Mn <<

11 Fe203 8.097 0.04
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22. 2ESA S JEENEH

Eue] 949 Fed 94FS ke Aoz AZHE Y $PF 25 A
8 Az1% SEM-EDXE Al&3le] £48 A#E Fig 2914 vehirt
2o i A £ EFY A vpA/RAR Si, Al Fe €22 YEHRATN E
ool B AnHT} Fed 3L =& £ Yy
AN ZE Bl ERY dgoz g2 FUIES TFsn dou, 53 Fed
g Fo] A YR Fed ZAd B 39S FAL 3oz AZtdn.

il

3]

Table 2. The result of EDX of wood excavated from ChangNyeong

Element Weight% Atomic%
Mg 5.50 9.45
Al 4.47 6.92
Si 7.32 10.89
S 10.93 14.25
Ca 16.16 16.85
Mn 2.46 1.87
Fe 53.15 39.77
Totals 100.00

23. ZESA S IREAZEH

Fig. 4% Fig. 5, Fig. 6.2 & R EA A HE oz 33ty 54
37] 98 IRE A&3td 4% @401‘?}.

BENAGE 48 "1 Y HE F I42 A5 C-09 C-HE Ygde
A9 77 UdEld, o)AL MEZo A o Az B F Ul gRdA 93
Axe FANN 2 I3t AP QvkE AE & F Ak ol d E3= Fed
Mexoz Fasr7] 22L& 408 AT 22 AzZd.

tio

EN
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R

Fig 4. IR spectrum of wood excavated Fig. 5. IR spectrum of wood excavated
from ChangNyeong. from ChangNyeong.

Fig 6. IR spectrum of wood excavated
from ChangNyeong.

24. @4 & &4

ZEFFLEA 10g€ 6N HCl ILAl 120rpm &2 2473 W3 F AAS o] &3}
FEE A Z3 HC 1LY Feol o 70ppmell 7t7he F=7F A=A ol E
Fe FFH dEo WA FH FAFEY %S ¢UE Aoz Y44

25. EDTAd <& &£&437

Z2E $£3I315A 10gd wid EDTA-2Nao ZolE 3¢E FHNAIEE JYehzn
At AA BAd /¥ Feol ¥X+E 6N HCle.2 €53 Z3 70ppme HEE Y
el Rtk Fig. 79 2% AR 7] 60ppm o 7H7he] YER L AT 48AI1F o] F AH
& P& Hol: AL EuIRe] 7x EDTAS d&o] uxx Rt Ro| ohdst
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st Azho) £,

Fig. 92 AAZAUWR 9 Fest EDTA-4Na%tel #38E =2 Yeldoh. Iron
powder$t EDTA-4Na%}e] A3}t fA1e 812 vetllz glon, H* d3o] o
EAQRF-9 Fert |a5x R§ Aoz Azdr. E§ pHZF F7hgel wel
Fe(OH)3S Aol 7t&48 s wx7F "olxl 2oz A4,

EA3t= Fe-EDTAT pHel me} ZE9 3grFo] Hsled A 9o 74
A2[Fe® (HO)EDTEHZ EAAT dze] G (OH)ATA 19 3
Bz &34 A & B4QAEDTA- 2NN E [Fed (HO)EDTA 12 W)
Z 89 &9 ZFste %7 EDTAS Zf o] folatn & 4 glon pH7L
=& otzha) 9 (EDTA-4Na)9 B¢ [Fe®(OH)EDTAT] et olUel Fe(OH)s9
PHE EAT Aoz y7EG,
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Fig. 7. Amount of Fe versus time at various Fig. 8 Amount of Fe versus time at various
amounts of EDTA-2Na amounts of EDTA-3Na (Waterlogged Wood
(Waterlogged Wood excavated from  excavated from ChangNyeong)

ChangNveong).
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Fig. 9. Amount of Fe versus time at
various amounts of EDTA-4Na
(Waterlogged Wood excavated from
ChangNyeong).
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A H91, FHA4E A5 el EDTA-2Na 7 /b3 A8 Ae= o
W, 97 Awe ohed 2ok

A7 Ashe oot 2

1. E%e XRFEANZA Y Si, Al Fe €22 2 73S Yo, Fed] 25
BHEY EYRT & F$4FS YA

2. 25249 58S SEM-EDXZ X% 23 Si. Al Fed] ¢o2
Uellen, Fed /%S E49 £42ARY EAWAAN 9 &
ER A
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S Hojx YUt
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5. Fe powder ¢ EDTAE A}-§3t Fedl #33E 84 A7+ EDTA-2Nag] 3¢
%7|pH7} F=7F A5l wak pH oF 49 A o2 3Nax pH ¢ 79 4, 4Na9)
3¢ pH 9% 109 ¢Z8 & Yeuix, F3¥E 34 A 28 9 EDTAU
Me FFHG Zade] sx7F e we 3714E 4 & AR EDTAY 7
d2 = INa>4Na>3Nae +o.2 Jeg

6. TR L EA % EDTAE AHE3t9 Fedl #3EE ¥4 A= Fe powders AHE$
@49} L3 7EA 2 2Na>4Na>3NaT o2 £ AALEE B 2H, 2Na 04wt%9 7

£ °F 60ppme] FFO.Z Fed AA 7tedS R4

2 ATE T3 FARESY ZE P Ferl 378 9% S vAR dve RS
%}71] %15, qi}?ﬂ’e}% HE27] 98 EDTA-2Na 7} 714 A&d 22 Jeite
o, 44 THLEA 10g & AT 2T % 60 ppme] FELE AA JHsEE €A
HA WEL 4842 ] FE7 RS Holx glomg 48AolF A A}
T Aol vigAY oz YAt
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