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Desalting Method for Removing Cl Ions
from the Exacavated Irons Objects
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Moon, Whan Suk, Jin Ju Hwang and Young Dong Jung**

[1 ABSTRACT : Desalting methods for chloride ions from the excavated iron

objects were studied. These methods were compared with room temperature and
heating condition of treating solution. During the Desalting treatments the CI
concentration of the solution were measured regularly and the plotted for CI
concentration vs the square root of time, heating methods showed that the CI
ions are more extracted. For the desalting treatments these plots were found to
be flattening line, it was showed the changing second solution. Also, the
changing solution in the room temperation detected less Cl ions of heating
treatment solution. As the examination for the relative humidity has compared for
desalting objects during 8 days, it was showed a re-corroded appearance of R.H
90%. As it did not detected a Cl ions of re—corroded section, these phenomena
were showed the naturally occuring corrosion of the objects in the high relative

humidity.
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3 Drata Identiflication Data Identification

Doty Eathod (Dan Wall-dong) (Kyoung-ju) |
0.IM NazCOyNaHCO; 0IM D55 0.1M KS5
0.5M NaeCOxNaHCOs 0.5M D55 05k KSS5
0.1M NaOH + 0.M NaaSOs 1M DAS 01M KAS
056 NaOH + 02M MNas50s G5 DAS 0.5M KAS
0AM MNalOH + 0IM MNasS:04 DM DSD 0.1M KSD
05M NaOH + 02M NazS:0. 0.5M DSD 0.5MM KSD
LM NaOH 0IM DSH 1M KSH
0.5M MNaOH 0.5M DSH 0.5M KSH
0.IM NazCla DM DNC
0.5M NasCOs 0.5M DINC
0.1M NaHCOs 1M DNH
0.5M MaHCOa 0.5M DNH
60T 0.1M NaxCOyMNaHCOs 0.1M D&5+
B0T 0.5 MaxtOyMNaHC Oy 0.5M D55+
60T 0.1M MNaOQH + 0.IM Na:50: 0.1M DAS+
BOT 05M NaOH + 0.2M Na:50: 0.5M DAS+
60T 0.IM NaOH + 0.1M MNazS:0, 0.1M DSD+
B0C 05M NaOH = 0.2 Na:5:0 0.5M DSD+
60T 0.0M NaOH 0.1M DSH+
60T 0.5M NaOH 0.5 DEH+
. F54%

b =& F% THOIT 8U)

@OR.H 33%(MgCl, - 6H.0)

@R.H 53%[Mg(NO3) - 6H-0]

@R.H 75%(NaCl)

@R.H 90%(BaCl, - 6H:0)
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D-Uncoating Vinyl
D-Coating Vinyl
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Table 1. Standard mﬂunlh:m potentials (E7)

vnits versus hydrogen at 25 T o ]
AulOH)a+3H +3e — Au+3H:0 1.450
AuCls +38 — Au+3CI 0.9494
Ag +dH +e —Ag (0,800
Fe''+e—sFe' 0.770 I
Cu +e —=Cu 0522
cﬁ%m-%m 0.340 r:%ﬁ]
Cu*'+¢ —=Cu’ 0.158
2H +2e —H: 0000
Ph™'+2e —Ph -0.126
Sn+2e —S5n -0.136
CuaQ+Hz0+2e —2Cu+20H 0.351]
Fe''+2e —Fe -0.409
AFeQ{OH)+e —Fes0y+Hz0+0H -0.490 if;tﬁ
PbO+H20+2e —Pb+20H -0.567
Zn"'+2e —=Zn -0.763 :
Feddy«dH:0+8: —3Fe+80OH =0.910 : |

2 Ao ogHE FE HA #HE EIdWWE  sodium
hydroxide &3 A& 5L sodium sesquicarbonate & <ol A A A A A A
sttt B @989 Fe fFE FAY oH] ojFom fFEo] §HKo] 3

3 ok A= =7

AA =5 sfjof gt} &9 &M ddBE vlusty] 98 A5 FA= 752
082 Hfer AF s FE AFL ©8: 05 Aol Aol w7
zkolol A o= Ed AR AolE FY F JEE o, AL 300me] &F
o2 3o miﬂ‘ﬂ Ae 7Y F42Y &718 A 7 &9l g9 Ax
= Table 20 Yeplom ol thit HAzH vV T) o) Clol F=o ag=
+= Fig. 2~79] ®HojF t}

FES JAAANZ AgL&doA 2d F dds FAGo gt &q&oA FAE
g4 2 Table 49} 7“"31 O] RS Feol pH-AYEFo TR H fHZo|A HE
AEo] SHAME, FeE AEjet F2Ao] MaAE= FEHRIZEE A4 AT + 3l
th o= & ”i"ﬂ/ﬂ FZElAe] Fho] Fe''+2e »Fez2 3957 93 53 dgxd
o]l -0.409volts ©]/Fe]efef 3}7]o| 11@} dfgke] Atk A1Eol 22 g
o224 FEH gFAol S7tE7I fEe HFAxeldo] & sodium dithionite
Wigo] dslol o] FFo] WA YVERYA HT

Table 20 HolF= &9 Agesid Clol&e FEd< vusfrd



0.2M sodium dithionite W o] 22 A7 At & W R FE&3Fo] Hon
AdurAel HAl FEo ©dAg<¢l 05M sodium hydroxide Wy v,
sodium dithionite WHANA FZF= = S} H] 523 Xéci o]Z2= AlZFE 961h U
3481helH, o]= Hl& = YeERP™ 1 : 3620tk ol wheF fE o] e AR
AstES et FA9 Ay fFEUWolA &9 Q’&*’%‘—Eﬂ H] S=5ko] A g
fredA v IHT«] ztol7b glvkal 7St w@hes] o T FEE e
ZFA 3 vlas B A 2] g Heupet A2 Algko] 368 o] dasitte AS ofn gt
=

TE 2 A AIZHY T=3DelA Clo]22 FEol| e A e nus)
H™ 05M sodium carbonate &0l A 34lppmeo] FEHN o™ 05M sodium
sesquicarbonate & oA = 86ppmo] FE=E AT o= fFEO WE UFdA 2
= dslo]9o FfrFel o]zt flokar ZRggiohA 2 AR A el wet
FEH A= d3ol9o 4 Mlppm¥ 86ppml = H| &= 3HAksH 396 ¢ 1=
Aol wel FEEIAE Fo] Hl &2 oF 4uf o]do] H F ke Aot
ol & FAAMA FEH frEoldts FEH o] A AolE UHEYE AL
2 Hol e ZFE AHo|gt of W& HFAAFY Aolm & FES A

FEEo] Aol W AdFPow o] gshA] I FEHRd
AH2E 0IM KSDZ ¢ 8ppmA =7 FE 5 %QU%, e A AZEel 1M KISSe
A lppmA =7 FE 5 Ak
5. 7+4(60C) A& ol F& A%

gogage] FES Ya ol A 60CE fAst YA s A
A W7tE AEHE 269 S AEHAA Cleol9 FZF% S Table 3004 1o
T UATh ol g S LHEZE YERWW Fig. 8~113% 2t ol A= A §d
S 7t AYFeEA &9 e S fFEUCd 2AEA FAEo] FHHA
ot FEWS &9 ks X8 dto] FEHoAE Clole2 Ad FH=
Aelste ARd weA FE=¥Erh Table 29 Table 3% ]ﬂ?‘ggiw o A}
olg A & & Jow 22 &H wF F o] Cleo|ee FEwo] HAA FEH
] ﬂv} A delA 2

[e)

7tdxgol A Clolol Vv T=199 W 02M sodium

FH Clo]=2 3llppm¥ 438ppmo. & o] H| &<

20| FEHAE o] A Hul.

12 2989 wg F 23 da8d HHE AT Y std FHAY BF
Aol AAdE = QA A . A3 Table 2914 V T=52¢} Vv
T=319] #o]& Atoz ghaksld 174341 2ke] ™ Table 3914 V T=489} V T=25
o] zpolE AFto g FAkehd 167941702 o] AZFESr 24 @ g Ao e W
T Clol29 FEAEE vustd, AT A A GdoAes (&A=
Clojo] F&dHS & 5 Yt} o= 3 7tas e Az FEWe] Cl ol
S g A FE5T 5 Jue Aoldh oS 1A gAY F 23 gdgd
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Ao RN SHHY HHAA 15Y
T Aggsd FEo wet AF-A o] A

gl 709 Are g¥AE AL E sodium
ol sodium sesquicarbonate &0 HA LAY HAFEL $g
et o5 aetsst oA FES FASHA BEEt] AHA o Aol
th o2 AdeE FEY BREAY FoA o AR HAE A B 4
2 > FEIAGEE a9 e A AYUEs A&ste As aysof sk

Table 2. Chioride release amount of Dan Wall-dong samlpes in room

temperature

LD. t%=1| 2 1447 11 | 19 | 31 (373| 0 |83 |52 | | &5
0.1M DSS 19 |39 |72 132|196 |18 | 4 | 6|8 |11|18]|20
0.5M DSS 02| 4 | 8 |44 | 69 | 86 |24 | 26|30 |38 | 49| T2
0.1IM DNC 6 ||| |9 |w2z|2]6|7|12|1315
0.5M DNC 9 |24 | 57 (164 | 28] | 341 | 16 | 26 |34 (70| 87 | o5
0.IM DNH 9 |17 |3 (100131 131 | 3 | 7 (&8 |10 19| 20
0.5M DNH 1 T |38 |70 | |18|B|21]|28|37|3
0.IM DSH 12 [ 23 | 60 | 166 | 211 | 253 [ 284 (291 | 296 | 301 [ 323 | 3
0.5M DsH 18 | 22 [ 59 | 149 | 200 | 246 | 270 (200 | 315 (321 | 323 | 2
0.1M DSD 21 |40 (100|229 | 276 | 315 | 20 | 24 | 27 |27 | 30 | 27
0.5M DSD 11 |27 | 72 | 250 (311 | 324 | 29 [ 39 [ 50 | 52 | 56 | 57
0.IM DAS 17 | 28 | 60 | 138 | 172 | 205 | 247 | 250 | 253 | 280 | 297 | 16
0.5M DAS 10 | 14 | 22 | 158 | 183 | 224 | 240 | 246 | 254 | 258 ER




Table 3. Chioride release amount of Dan Wall-dong samipes in 607

LD tt=] 2 5 85 13 19 5 36 48
0.IM DS54 7 60 | 145 | 198 | 242 | 258 | 275 7 19
05M DSS+ | 38 = Hi 110 | 138 | 162 | 167 1 5
0.1M DAS+ | 22 4% | 113 | 170 | 235 | 258 | 283 3 &
05M DASH 6 49 | 118 | 157 | 203 | 200 | 192 % 2
OiM DSD+ 19 32 89 | 148 | 178 | 177_| 181 2 b
05M DSD+ a1 B | 28 | 311 | 423 | 438 | 457 2 2
IM DSH+ 24 71 160 | 209 | 21 | 270 | 274 1] 3
(1M DSH+ 11 i) 47 | &0 | 89 a0 it 1] 0

Table 4. Corrosion potential and pH after 2 days washing

Desalting Method pH L”"‘:;{;f;f““ﬂ
LIM Na:CO:MNaHCOs 10,01 +{1.045
LM NazCOyNaHCO: 967 {1,054
LIM MNaOH + OUIM Na:S0n 13.31 -0.147
05M NaDH + 0.2M NaSoy 13.93 -(.193
LIM NaOH + 0IM NasS:0 12.71 -0, 723
05M NaOH + 0.2M NasS20y 1352 -{. 860
01nd NaOH 13.33 0,045
ok MNallH 1390 -0.088
010 MaxL0y 11.70 = (), 026
Dokl Nazl(y 11.83 <0015
.10 MNaHCO, g.51 (0,150
0506 MaHCO; B.25 +(0,164

* volts v Ag/AgCIAM KCI) reference electrede

gdAeE FES gdge Ay 5 AxAA Astet vAds Agd frE 2
A AH 2 FEAS e 23¢9 74 FRo =EAA of AdFAL
674 ¢ HuAdF S feiA Al FAE FAHs] EspFg o] FAZ HA
olEl el IAAIZ T 1Y FAS R 88U =% FH|o FAMSIeL oA F
AGEHE dEE o2 HdS AL ¥ Baddels AN tAs
Fozd FEo dAde BEs] HaA At oew dAjstal it

7t 5 F5AY § FAWS = Table 59 251 9le™ RH 90%° =
=% F=9 F/WM3E Table 60l BojFal glvh. ofo gk F7] ®at&o wof
Y= Fig. 120 BojAa vk A4y dds 25 A2 AARd 93t



S aH=Z= agAEA AYAE AASY gdAHEE AAPRA N

RH 90%¢°l =&A121 & 547 mAMtA yellow solution©] ¥Z= 7] A2t}
SHAITE A5 98% i EE AIFdA s T2 2HolA T yellow solution®] =AY
S #EEA ZAdT RH 90% ol delA EE fFE we zko]7t dof

£ Hus] B 9R8E FE FAAA FEHE Cl e %ol VvV

T=59(145¥4 s<HY w 0.1M sodium dithionite & %o %= 8ppme] Cl o] 9]
FEH Yo Table 2014 HoF%ol dds EFE HAAA VT=319 u

324ppm¢] o] o] FEFH Zo & Hol o]ge AR Yo FEU] FESE

datEol oA TAH=TEE #Adsy] fd FEEES E8F F oyelow
solutione] WA= F&o Es= Cl ol ¢S SAHASY Clol2o] H=

Av gt ol ARAel dojur REe mW AHE wusd yelow
—_L
=

2]
solution®] F= A= 2B

Hr}.
o] ¢ 0.1M sodium sesquicarbonate -& <Y
A

o g
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Fig 1. Potential-pH diagram for ironiFe™ = 1M)
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Fig 2. Plot of chloride concentration vs the square root of time
(Desalting Method : 0.1M Na:zC03/MaHCO., 0.5M NaCOa/NaHCOs)
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Fig 3. Plot of chioride concentration vs the square root of time
(Desalting Method : 0.1M NaOH + 0,1M Na:50s, 0.5M NaHO + 0.2M Nax50a)
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Fig 9. Plot of chloride concentration vs the square root of time
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